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

students; to specialists in wildlife management, waste disposal, or pollution cnntrol.



This soil survey is a publication of the National Cooperative Soif 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 leadarship for the federal
part of the National Cooperative Soil Survey. In line with Department of
Agriculture policies, benefits of this program are available to all, regardless of
race, color, national origin, sex, religion, marital status, or age.

Major fieldwork for this soil survey was performed in the period 1971 to 1977.
Soil names and descriptions were approved in 1976. Unless otherwise
indicated, statements in this publication refer to conditions in the survey area in
15976. This survey was made cooperatively by the Soil Conservation Service,
Purdue University Agricultural Experiment Station, and the Indiana Department-
of Natural Resources, Soil and Water Conservation Committee. It is part of the
technical assistance furnished to the La Porte County Soil and Water
Conservation District. Financial assistance was made available by the Board of
County Commissioners of La Porte County.

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

A _ M I I

This scil survey contains information that can be used in land-planning
programs in La Porte County, Indiana. It contains predictions of soil behavior
for selected land uses. The survey aiso highlights limitations and hazards
inherent in the soil, improvements needed to overcome the limitations, and the
impact of selected 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
management 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 seascnally wet or subject to fiooding. 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
installations.

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

Robert L. Eddleman

State Conservationist
Scil Conservation Service

vit
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La Porte County, in the northwestern part of Indiana,
has Lake Michigan and the state of Michigan on its
northern border] (fig. 1]. It has a tota! area of 608 square
miles, or 389,120 acres. La Porte, the county seat, is in
the central part of the county. The population of La Porte
County is about 105,342.

The first soil survey of La Porte County was published
in 1944 (4). This survey updates the first survey and
provides additional information and larger maps that
show soils in greater detail.

The Valparaiso Moraine extends across the county in
a northeastern direction and divides drainage into
northern and southern areas. The land south of the
moraine is made up of nearly level to gently sloping soils
and drains scuth into the Kankakee River. The moraine
is made up of gently sloping to steep soils that are well
dissected by small drainageways. The land north of the
moraine is made up of nearly leve! to steep soils that are
lacustring or sandy. It drains north into Lake Michigan.
Elevation of the land ranges from 581 feet on the shore
of Lake Michigan to about 957 feet above sea level.

About 67 percent of the county is actively farmed.
Urban development is continually decreasing the
acreage of farms. Most scils of the county are used for
truck farms. Corn, soybeans, and wheat are the principal
crops. The morainic soils and a few areas bordering the
moraine are used for orchards. Some of the sandy soils
within the moraine are used for the vineyards of a new
winery. Urban development is active along the moraine
at this time: however the moraine is used primarily for

small farms and woodland. Farming is difficult in the
moraine because of slopes and the soil conditions.

general nature of the survey area

The first settlers moved into the county about 1829
and settled near the present town of Westville. Indians
had occupied the region, but all moved west of the
Mississippi River by 1838. The county was organized on
January 9, 1832. It was named for an opening in a forest
that was near Door Village, which was called La Porte,
meaning ‘the door' in French. La Porte had three
townships. These were later subdivided to make
additional townships. The towns of Cass, Dewey, and
Hanna, criginally part of Starke County, were added to
La Forte County by an act of the state legislature in
1842. The towns of Lincoln and Johnson were added in
1850.

The moraine and the cutwash prairie were the first
areas settled. The Kankakee Marsh was not settled untit
the river was dredged. The settlers came from Ohio,
hNew York, Pennsylvania, and other eastern states (4).

La Porte, the county seat, was laid out in 1833, In
1850 the population was 1,824, and in 1970 it was
22,140. La Porte County had a population of 12,169 in
1850; 63,660 in 1940; and 105,342 in 1970.

General features that have an effect on use of the
soils in La Porte County are briefly discussed.
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Figure 1.—Location of La Porte County, Indiana.

relief and drainage

The highest point in La Porte County is 957 feet above
sea level. It is located on a knoll east of Lambs Chapel
in Galena Township, about 6.5 miles north of the city of
La Porte. The lowest point in the county is 581 feet
above sea level. It is located on the shore of Lake
Michigan. The average elevation of the county is 730
feet above sea level. This is 149 feet above the level of
Lake Michigan.

The relief of La Porte County ranges from nearly level
or depressional to steep. In the southern part of the
county, the Kankakee Valley is mainly nearly level or
depressional to gently sloping. This area has an average
glevation of about 670 feet above sea level. It was a
swamp until the river was dredged. It is drained by an
extensive system of drainage ditches, which have made
most of the land tillahle. The outwash plain is north of
the Kankakee Valley and is nearly level to strongly
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sloping Some streams transect the outwash plain and
flow into the Kankakee Valley. In the center of the
county the prairie outwash plain is mainly nearly level to
strongly sloping and is pitted. Some of the pitted areas
hold water for long periods of time, and some hold water
for only a few days after periods of heavy rainfall.

The moraine area in the northern part of the county
consists of two basic areas. One is the Valparaiso
Moraine, which is a dissected ridge. The highest point in
the county is on this ridge. The ridge is mainly gently
sloping to moderately steep and has many streams that
begin near lakes or muck beds. The local relief of this
area ranges from 100 to 150 feet. The relief is lowest
where streams have cut down through the range to the
level of Lake Michigan. The Valparaiso Moraine is the
dividing point between water flowing to the Gulf of
Mexico and water flowing to the Atlantic Ocean. The
other part of the moraine is the Lake Border Morainic
System, which parallels Lake Michigan. This morainic
system consists of several low, rounded ridges of ground
moraine depbsits and a few, abrupt changes in relief.
The sand plain borders Lake Michigan and consists of
numerous sand dune ridges and swells and some low,
wet flats. This area has a belt of high dunes which rise
from 80 to 150 feet above the level of the lake and
which form an almost continuous band around Lake
Michigan.

water supply

Ground water is the main source of water in La Porte
County. Adequate supplies are available for drinking,
household uses, and farmstead uses in most areas of
the county. Supplies are generally adequate for industrial
uses also. Wells are fairly shallow in all areas exceptin the
moraine. The wells in the moraine are deeper and are
not always reliable for a bountiful water supply, even for
household purposes. Artesian wells and springs are farrly
common on the north side of the moraine.

Lake Michigan is used as a source of water by
Michigan City, the incorporated villages along the lake
shore, and the industries in the city.

Irmigation water is drawn from some ditches in the
county and from wells in the outwash plains.

climate

La Porte County is cold and snowy in winter and warm
in summer. Areas nearest the lake are markedly cooler
in summer than the rest of the county. Precipitation is
well distributed during the year and is adequate for most
crops on most soils. From late fall through winter, snow
squails are frequent, and total snowfall is normally
heavy. In some years a single, prolonged storm can
produce more than 2 feet of snow on the ground, and

8 ds create deep drifts.
Table 1| gives data on temperature and precipitation
for the survey area, as recorded at La Porte, Indiana, for




La Porte, Indiana

the period 1951 to 1974.| Table 2|shows probable dates

he first freeze in fall and the last freeze in spring.
provides data on the length of the growing
§6ason.

In winter the average temperature is 27 degrees F,
and the average daily minimum temperature is 19
degreses. The lowest temperature on record, which
occurred at La Porte on February 2, 1851, is -23
degrees. In summer the average temperature is 72
degrees, and the average daily maximum temperature is
83 degrees. The highest recorded temperature, which
occurred on September 1, 1953, is 104 degrees.

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

Of the total annual precipitation, 25 inches, or 60
percent, usually falls in April through September, which
includes the growing season for most crops. In 2 years
out of 10, the rainfall in April through September is less
than 21 inches. The heaviest 1-day rainfall during the
period of record was 5.52 inches at La Porte on Cctober
10, 1954, Thunderstorms occur on about 45 days each
year, and most occur in summer,

Average seasonal snowiall is 72 inches. The greatest
depth of snow at any one time during the period of
record was 38 inches. On the average 21 days have at
least 1 inch of snow on the ground, but the number of
such days varies greatly from vear to year.

The average relative humidity in midafternoon is about
65 percent. Humidity is higher at night, and the average
at dawn is about 80 percent. The perceniage of possible
sunshine is 70 in summer and 35 in winter. The
prevailing wind is from the south-southwest. Average
wind speed is highest, 12 miles per hour, in March.

Crop growth is slowed sarly in the growing season by
frequent cool winds off of a cold lake. This slowing is
important to fruit crops, which usually do not biossom
until spring freezes are past. Fall winds, which are warm
because they blow off of a relatively warm lake, delay
the first fall freeze and prolong the growing season for
all crops.

Climatic data for this section were specially prepared
for the Soil Conservation Service by the National
Climatic Center, Asheville, North Carolina.

transportation facilities

There are 237 miles of highways in La Porte County.
This includes 11 miles of interstate, 25 miles of the
Indiana Toll Road, 116 miles of U.S. Highway and 85
miles of state highways. There is approximately 1,200
miles of county roads in LLa Porte County, and most of

these roads are paved. The major highways criss-cross
the county so that all parts of the county are accessible.
Three airports serve small private planes and a small
commuter airline in La Porte County.
Eight main railroad lines cross the county and serve it
with approximately 320 miles of track. A commuter line
offers the only passenger service from La Porte County.

manufacturing and business services of
agriculture

La Porte, the county seat of La Porte County, has
many different industries. Most of these are fairly small
industries. One farm machinery manufacturing plant and
some plants that produce food products are located in
La Porte. Michigan City, the largest city in La Porte
County, has many industries that are alsc fairly small.
These industries employ part of the labor force of the
county.

Grain is marketed through local elevators and major
grain terminals on the shore of Lake Michigan, near
Chicago.

Milk from the numerous dairy farms is shipped out of
the county for processing.

Chicago is the major livestock market for cattle and
some hogs; however, Logansport is the major market for
hogs.

trends in population and land use

La Porte Gounty has a population of about 105,342
people and a population density of about 175 people per
square mile. Population increased 10.8 pefcent between
1960 and 1970.

During the period 1958 to 1867, urbanized land
increased by about 10 percent, and all categories of
agricultural land decreased by the same amount. In
1974, 67 percent of the county remained in agricultural
use. Approximately 500 acres of land is being converted
to urban uses each year. This trend is expected to
continue at the same rate for several years.

how this survey was made

Soil scientists made this survey to learn what scils are
in the survey area, where they are, and how they can be
used. They observed the stespness, 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 sail, 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 ciassified and named the soils according to
nationwide uniform procedures. They drew the
boundaries of the soils on aerial photographs. These
photographs show trees, buildings, fields, roads, and
other details that help in drawing boundaries accurately.
The soil maps at the back of this publication were
prepared from aerial photographs.

The areas shown on a soil map are called map units.
Most map units are made up of one kind of soil. Some
are made up of two or more kinds. The map units in this
survey area are described under “General soil map
units” and “Detailed soil map units.”

While a soil survey is in progress, samples of some
soils are taken for lahoratory measurements and for

engineering tests. All soils are field tested to detarmine
their characteristics. Interpretations of those
characteristics may be modified during the survey. Data
are assembled from other sources, such as test resulis,
records, field experience, and state and local specialists.
For example, data on crop yields under defined
management are assembled from farm records and from
field or plot experiments on the same kinds of sail.

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



general soil map units

The general soil map at the back of this publication
shows broad areas that have a distinctive pattern of
soils, relief, and drainage. Each map unit 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
pattern.

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

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

The soils in the survey aregvary widely in their
potential for major land uses. shows the extent
of the map units shown on the general soil map. |t lists
the potential of each, in relation to that of the other map
units, for major land uses and shows soil properties that
limit use. Scil potential ratings are based on the
practices commonly used in the survey area to
overcome soil limitations. These ratings reflect the ease
of overcoming the limitations. They also reflect the
problems that will persist even if such practices are
used.

Each map unit is rated for intensive cuftivated crops,
specialty crops, woodland, urban uses, and intensive
recreation areas. Cultivated crops are those grown
extensively in the survey area. Specialty crops are the
vegetables and fruits that generally require intensive
management. Woodland refers to areas of native or
introduced trees. Urban uses include residential,
commercial, and industrial developments. Intensive
recreation areas are campsites, picnic areas, ballfields,
and other areas that are subject to heavy foot traffic.

soil descriptions

areas dominated by nearly level, very poorly drained
and somewhat poorly drained soils; on cutwash
plains, tili plains, lake plains, and bottom land

These soils are on bottom land and in depressions of
uplands. They are scattered throughout the county.

These areas make up about 31 percent of the county.
They are used for cultivated farm crops because most
areas are drained. Most of these areas are generally not
suited to urban uses because wetness, flooding, or high
organic matter content are limitations.

1. Gilford-Maumee-Sebewa

Nearly level, very poorly drained soils that formed in
foamy and sandy sediment

This map unit consists ly level soils.
Topography is almost flati(fig. 2]} The areas are large
and are in the southern part of the county. Most areas of
this unit are drained by open ditches. Slope ranges from
0 to 2 percent.

This map unit makes up about 13 percent of the
county. It is about 54 percent Gilford soils and similar
soils, 15 percent Maumee soils, and 10 percent Sebewa
soils. The remainder is soils of minor extent.

The very poorly drained Gilford soils are in broad
areas of the landscape. They have a surface soil of very
dark gray fine sandy loam and sandy loam and a subsail
of dark gray, mottied sandy loam. '

The very poorly drained Maumee soils are also in
broad areas of the landscape. They have a surface soil
of black and very dark gray loamy fine sand over dark
gray and light brownish gray, mottled sand.

The very poorly drained Sebewa soils are in-broad
areas that are slightly depressional, or they are in swales
along poorly defined drainageways. They have a surface
soil of black and very dark brown loam and clay loam
and a subsoil of gray and grayish brown, mottled clay
loam and sandy clay leam.

The minor soils are the somewhat poorly drained
Bourbon and Moroceo soils, which are on slightly higher
parts of the landscape; the poorly drained Pinhook soils,
which are above the Bourbon and Morocco seils; and
the finer texiured Warners soils that are in the deeper
depressions.

Most of the acreage has been cleared and is used for
cultivated farm crops. Most of the cropped areas have
been drained. Most swampy areas and sandy ridges are
in woodland or pasture.

When adequately drained, these soils are suited to
cultivated farm crops. Ponding is the main limitation and
is common in winter and spring.

The soils in this unit are poorly suited to trees. Only
trees that are tolerant of wetness grow on these soils.
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Figure 2—A landscape of Gilford soils that are nearly level, typical of the topography in the southern part of the counly.

The ponding restricts harvesting to extremely dry
seasons or to periods when the ground is frozen.

This unit is generally not suited to sanitary facilities
and building site developments. The main limitations are
ponding and pollution of ground water. Effluent from
waste disposal facilities can pollute ground water where
the soils have underlying sand. The sand has poor
filtering qualities.

2. Cohoctah-Fluvaquents-Suman

Nearly level, very poorly drained and somewhatl poorly
drained soils that formed in loamy and sandy alluvium

This map unit consists of bottom land that is
characterized by an almost flat fopography. The areas

are elongated and usually fairly narrow. They are along
the Galena and Kankakee Rivers and along Kingsbury
Creek, Mill Creek, and Trail Creek. Slope ranges from 0
1o 2 percent.

This map unit makes up about 7 percent of the county.
It is about 18 percent Cohoctah soils and similar soits,
16 percent Fluvaquents, and 10 percent Suman soils.
The remainder is soils of minor extent.

The very poorly drained Cohoctah soils are in the
more depressional areas. These soils are along the
creeks that flow into the Kankakee River and are along
the river. They have a surface soil of black sandy loam
underlain by black loam that has strata of grayish brown
and brown fine sand and loamy sand.
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Fluvaquents soils are on slightly higher-lying flats and
slight rises in the landscape. They are dominantly
somewhat poorly drained and have a surface layer that
is dark gray or dark grayish brown, mottled loam or silt
loam and a subscil that varies in texture.

The very poorly drained Suman soils are in
depressional areas in swales and along poorly defined
drainageways. They have a surface soil of black and
very dark gray silty clay lecam and a subsoil of dark gray,
mottled clay loam.

The minor soils are the very poorly drained Gilford and
Maumee soils in larger depressional areas farther from
the sireams; the very poorly drained Maumee Variant
that has shells throughout the profile; and the very
poorly drained Adrian and Wallkili soils that are in deeper
depressions of organic material.

Most of the acreage of this unit has been cleared and
is used for cultivated crops. Most cropped areas have
been drained. A few swampy areas are in woocdland or
pasture.

When adequately drained, these soils are suited to
cultivated farm crops. Wetness and the hazard of
flooding are the main limitations. Flooding is commaon in
winter and spring.

The soils in this unit are poorly suited to trees. Only
trees that are tolerant of wetness grow on these soils.
The wetness and flooding restrict harvesting to
extremely dry seasons or periods when the ground is
frozen.

This unit is generally not suited to sanitary facilities
and building site developments. The main limitations are
flooding, wetness, and poliution of ground water. Effluent
from waste disposal facilities can pollute ground water
where the soils have a sandy substratum.

3. Adrian-Houghton-Edwards

Nearly level, very poorly drained soifs that formed in
organic material over sand and marl

This map unit consists of deposits of muck that are
within large depressions.

This map unit makes up about 11 percent of the
county. It is about 33 percent Adrian soils and similar
soils, 31 percent Houghton soils, and 11 percent
Edwards soils. The remainder is soils of minor extent.

The Adrian soils are in the shallower part of the
depressional areas or are near the adge of the deeper
mucks. They cannct be differentiated from the other
mugck soils by sight. The organic layer is 16 1o 51 inches
thick. The surface soil is black muck over a very dark
brown muck. Below this is sand.

The Houghton soils are in the deepest depressions or
are in the deeper part of the depressional area. They
cannot be differentiated from the other muck soils by
sight. The organic layer is more than 51 inches thick.
The surface layer is black muck over layers of very dark
brown and very dark grayish brown muck.

The Edwards soils are also in the somewhat shallower
part of deprassional areas or are near the edge of units
of deeper mucks. They cannot be differentiated from the
other muck soils by sight. The organic layer is 16 to 51
inches thick. The surface layer is black muck over layers
of black and very dark gray muck. Marl is below the
organic layer.

The minor soils are the very poorly drained Martisco
soils that have thin muck layers over marl; the very
poorly drained Maumee soils that are sandy throughout;
the very poorly drained Muskego soils that are muck
over coprogenous earth; and the very poorly drained
FPalms soils that are muck over loamy mineral materials.

Most of the acreage of this unit has been cleared and
drained and is used for cultivated crops. Most swampy
areas are in water-tolerant trees and shrubs. Cattails and
other water-tolerant herbaceous plants grow in some
swampy areas.

When adequately drained, these soils are suited to
cultivated farm crops. Ponding is the main limitation. of

ils for farming. It is common in winter and spring
-(ﬁg. 3).

& soils in this unit are poorly suited to trees. Only
trees that are tolerant of watness grow on these soils,

" The ponding restricts harvesting to extremely dry

seasons or periods when the ground is frozen.

This unit is generally not suited to sanitary facilities
and building site developmenis. The main limitations are
ponding, pollution of ground water, excess humus, and
low strength. Effluent from waste disposal facilities can
pollute ground water in areas where the soils have a
sandy substratum.

areas dominated by nearly level and gently sloping,
poorly drained to moderately well drained soils; on
outwash plains, valley trains, and lake plains

These nearly level and gently sloping.soils are on
uplands in the southwestern part of the county.

These areas make up about 8 percent of the county.
Most of the areas are drained and are used for cultivated
farm crops. The areas have poor potential for urban
uses because the soils are limited by wetness.

4. Bourbon-Hanna-Pinhook

Nearly level and gently sloping, poorly drained to
moderately well drained soils that formed in loamy and
sandy outwash sediment

This map unit consists of nearly level and gently
sloping soils on outwash plains, valley trains, and lake
plains. Most areas of this unit are drained by open
ditches and subsurface drains. The largest area of the
unit is in the southwestern part of the county. Slope
ranges from 0 to 3 percent.

This map unit makes up about 8 percent of the county.
It is about 47 percent Bourbon soils and similar soils, 33
parcent Hanna soils, and 15 percent Pinhook soils. The
remaincdler is soils of minor extent.
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Figure 3.—Flooded farmiand of Adrian and Houghlon mucks near the Kankakee River. Heavy spring rains have fifled the drainage

difches.

The somewhat poorly drained Bourbon soils are on and light brownish gray sandy loam and loam that is
slightly convex, broad flats and slight rises in the mottled in the tower part. Below this is mottled yellowish
landscape. They have a surface layer of very dark brown, gray, and grayish brown stratified loamy sand,
grayish brown sandy loam and a subsoil of brown, sand, and sandy loam.
yellowish brown, and light brownish gray sandy loam and The poorly drained Pinhook soils are in small areas of
shaly sandy loam that is mottled. slightly lower and slightly concave flats. They have a

The moderately well drained Hanna soils are in the surface layer of very dark gray loam, a subsurface layer
higher lying broad areas. They have a surface layer of of gray loam, and a subsoil of gray and strong brown,
dark grayish brown sandy loam, a subsurface layer of mottled loam, sandy loam, shaly sandy loam, and loamy
dark brown sandy loam, and a subsocil of dark brown, sand.

dark yellowish brown, brown, and dark yellowish brown The minor soils are the very poorly drained Gilford and
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Sebewa soils in depressional areas along poorly defined
drainageways. The weil drained Tracy soils are on knobs
and side slopes along drainageways.

Most of the acreage of this unit has been cleared and
drained and is used for cultivated farm crops.

When adequately drained, these soils are suited to
cultivated farm crops. Wetness is the main limitation.
Some of the minor soils are ponded in winter and spring.

The soils in this unit are suited to trees that are
tolerant of wetness. Wetnass is the main limitation. It
restricts harvesting operations to drier periods of the
year or to pericds when the ground is frozen.

This unit is poorly suited o sanitary facilities and
building site developments. The main limitations are
wetness and pollution of ground water. Effluent from
waste disposal facilities can pollute ground water
because the sandy part of the soils has poor filtering
qualities.

areas dominated by nearly level to very steep, well
drained and excessively drained soils; on outwash
plains and uplands

These nearly level o very steep soils are on outwash
plains and windblown plains and ridges.

These areas make up about 31 percent of the county.
They are used for cultivated farm crops and some
woodiand. These areas have good potential for urban
uses.

5. Tracy-Chelsea

Nearly level to very sleep, well drained and excessively
drained soifs that formed in loamy and sandy outwash
and eofian material

This map unit consists of nearly level to very steep
soils on outwash plains and eclian uplands. The glacial
outwash plains are rolling to steep and are dissected by
drainageways. The windblown sands are on nearly level
plains to strongly sloping ridges. These areas are large
and are scattered throughout the county. Slope ranges
from 0 to 45 percent. , _

This map unit makes up about 31 percent of the
county. it is about 47 percent Tracy scils and similar
soils and 14 percent Chelsea soils. The remainder is
soils of minor extent.

The well drained Tracy soils are nearly level to very
steep. They are on higher lying parts of outwash plains.
They have a surface layer of dark brown sandy loam and
a subsoil of dark brown sandy loam, loam, gravelly sandy
clay loam, and gravelly sandy lcam.

The excessively drained Chelsea soils are gently
sloping to strongly sloping. They are in rolling sandy
areas. They have a surface layer of very dark gray fine
sand and a subsurface layer of dark brown, dark
yellowish brown, and light yellowish brown fine sand.
Below this is light yellowish brown fine sand that has thin
bands of dark brown loamy sand.

The minor soils are the somewhat excessively drained
Tyner soils and the well drained Elston soils that are
nearly level or gently sloping; the moderately well
drained Hanna soils that are nearly level and gently
sloping and are in slightly lower paris of the landscape;
the somewhat poorly drained Bourbon soils on the low
lying, concave, broad flats; the poorly drained Quinn
soils on low lying, broad flats; the very poorly drained
Gilford and Washtenaw soils along poorly defined
drainageways and in low lying pockets; and the ponded
Histosols and Aquolls in bogs and swamps.

Most of the acreage of this unit has been cleared and
is used for cultivated farm crops and specialty crops.
Slope, droughty conditions, and the hazard of erosion
are the main limitations. Some of the swampy and
undrained parts of the landscape and most of the rough,
steep parts have remained uncleared. They are generally
in mixed hardwoods.

The soils in this unit are suitable for trees. There are
few limitations for equipment or harvesting.

This unit is poorly suited to sanitary facilities. Some
areas are poorly suited to building site developments.
Slope and pollution of ground water are the main
limitations. Effluent from waste disposal facilities can
pollute ground water,

areas dominated by nearly level and gently sloping,
well drained soils; on outwash plains

These nearly level or gently sloping soils are on
outwash plains in the central part of the county.

These areas make up about 13 percent of the county.
They are used for cultivated farm crops. These areas
have good potential for urban uses.

6. Elston-Coupee

Nearly level and gently sloping, woll drained soils that
formed in sandy and loamy outwash sediment

This map unit consists of nearly level and gently .
sloping soils. The areas are large and are located in the
central part of the county. Slope ranges from 0 to 6
percent.

This map unit makes up about 13 percent of the
county. It is about 53 percent Elston soils and similar
soils and 32 percent Coupee seils. The remainder is
soils of minor extent.

The well drained Elston soils are nearly level or gently
sloping. They have a surface layer of black loam, a
subsurface layer of black and very dark grayish brown
loam, and a subsoil of dark yellowish brown sandy loam
and lcamy sand.

The well drained Coupee soils are nearly level or
gently sloping. They have a surface layer of very dark
brown silt loam, a subsurface layer of very dark brown
and dark brown silt loam, and a subsoil of dark yellowish
brown clay loam, loam, sandy loam, and shaly loamy '
sand.
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The minor soils are the well drained Tracy soils which
are on the flais and side slopes and which do not have a
deep, dark surface layer; the well drained Troxel soils
that are in potholes and swales; and the very poorly
drained Gilford soils and the poorly drained Washtenaw
soils in deeper depressions, in low lying pockets, and
along poorly defined drainageways.

Most of the acreage of this unit is used for cultivated
farm crops. Some areas are used for residential
developments and other urban related uses.

These soils are suited to cultivated farm crops.
Droughtiness and the acid conditions of these soils are
the main limitations for growing crops.

The soils in this unit are suited to trees; however, trees
are not native to these scils. These soils have few
limitations for logging operations.

This unit is poorly suited to sanitary facilities, but most
areas are suited to building site development. The main
limitation for waste disposal facilities is pollution of
ground water by effiuent.

areas dominated by nearly level to very steep, well
drained soils; on till plains and moraines

These gently sloping to very steep soils are on glacial
uplands in the northern part of the county.

These areas make up about 7 percent of the county.
They are in woodland, pasture, and some cultivated farm
crops. They have fair potential for urban uses.

7. Riddles

Naarly level to very steep, well drained soifs that formed
in loamy glacial tilf

This map unit consists of nearly level or gently sloping
soils on knolls and ridges and moderately sioping to
steep soils on side slopes. In some areas the Riddles
soils are nearly level and on convex plains which have
rolling topography and which can join hummocky areas.
This unit is a narrow area that crosses the county from
east to west in the northern part. These soils are drained
by small streams. Slope ranges from 0 to 45 percent.

This map unit makes up about 7 percent of the county.
It is about B5 percent Riddles soils and similar soils. The
remainder is soils of minor extent,

The weit drained Riddles soils are on nearly level or
hummocky till plains and on very steep side siopes of
ridges, of deep potholes, and along streams. They have
a surface layer of dark grayish brown loam and a subsoil
of brown, yellowish brown, and dark brown loam, clay
loam, and sandy clay loam.

The minor soils are the well drained Tracy soils and
the well drained and moderately well drained Morley
soils on the till plains and on ridges and side siopes; the
somewhat poorly drained Blount soils on the low, broad
flats; the very poorly drained Pewamo soils and the
poorly drained Washtenaw soils in depressional areas, in
swales, in pockets, and along poorly defined

Soil suNey

drainageways; and the ponded Histosols and Aquolls in
bogs and swamps.

This unit is used mainly for woodland and pasture. The
nearly level and gently sloping soils that are large
enough for cropland have been cleared and are farmed

g Some of the swampy undrained areas are in
trees.

The nearly level to moderately sloping soils are suited
to cultivated farm crops. Slope and the hazard of erosion
are the main limitations. The steeper sloping soils are
suited to psrmanent pasture.

These soils are suited to trees. Some areas are used
for orchards. The steepness of slope restricts the use of
logging equipment, and erosion is a hazard along logging
roads and skid trails.

This unit is fairly well suited to sanitary facilities and
building site development. Slope and moderate _
permeability and moderately slow permeability are the
main limitations. Additional limitations are shrink-swell
potential and seepage. Erosion needs to be controlled
during and after construction.

areas dominated by nearly level and gently sloping,
somewhat poorly drained solls; on till plains and lake
plains

These nearly level and gently sloping soils are on {ill -
plains and lake plains in the northwestern part of the
county.

These areas make up about 5 percent of the county.
They are used for cultivated farm crops; however, a few
areas are wooded. These areas have poor potential for
urban uses.

8. Blount-Selfridge

Nearly level and gently sloping, somewhat poorly drained
soils that formed in foamy glacial till and in sandy
deposits over loamy material

This map unit is on till plains, lake plains, and
moraines that are characterized by a topography of
gentle swales and swells. It is located in the
northwestern part of the county. Most soils are drained
by small streams and by some ditches. Slope ranges
from 0 to 6 percent.

This map unit makes up about 5 percent of the county.
It is about 56 percent Blount soils and similar soils and
15 percent Selfridge soils. The remainder is soils of
minor extent.

The somewhat poorly drained Blount soils are on
higher lying, broad, slightly convex flats and slight rises
in the landscape. They have a surface layer of dark
grayish brown silt loam and a subsoil of yellowish brown
and dark yellowish brown, mottied silty clay loam and
clay loam.

The somewhat poorly drained Selfridge soils are also
on higher lying, broad flats and gently sloping rises in the
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Figure 4.—A landscape of the Riddles General Soif Map Unif that is cultivated and wooded Tracy and Chelsea soils, in the
background, are cropped.

landscape. They have a surface layer of dark grayish
brown loamy fine sand and a subsoil of yellowish brown,
mottled loamy fine sand; pale brown sand; dark yellowish
brown, mottled sandy loam; and brown and dark grayish
brown, mottled clay loam.

The minor soils are the somewhat poorly drained
Homer soils on slight rises in areas near older
drainageways; the somewhat poorly drained Morocco
sails on slight rises in sandy areas; the very poorly
drained Mitford soils and very poorly drained Pewamo
soils in depressions; and the very poorly drained

Chesktowaga and Newton soils on low lying flats, in
swales, and along poorly defined drainageways.

Most of this unit has been cleared and drained and is
used for cultivated farm crops. The undrained areas are
in woodland or pasture.

The drained areas that are cleared are suited to
cultivated farm crops. Wetness and ponding are the
main limitations.

The soils in this unit are suited to trees. Trees that are
tolerant to wetness should be considered for planting.
The wetness and ponding of the soils restrict harvesting
to dry periods or periods when the ground is frozen.
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This unit is poorly suited to sanitary facilities and
building site developments. Slow permeability or
moderately slow permeability, ponding, and wetness are
the main limitations. Seepage is a limitation for sanitary
facilities on the Selfridge soil.

areas dominated by nearly level to moderately
steep, well drained to somewhat poorly drained
soils; on outwash plains, sand dunes, and beach
ridges

These nearly level to moderately steep soils are on
beach ridges, sand dunes, and outwash plains in the
nerthern part of the county.

These areas occupy about 5 percent of the county.
They are primarily urban land. They have fair potential
for cultivated farm crops.

9. Oakville-Morocco-Brems

Nearly level to moderately steep, welf drained 1o
somewhat poorly drained soils that formed in sandy
outwash and eolian maierial

This map unit is nearly level to moderately steep. The
areas are characterized by alternating high ridges and
flats that have a topography of gradual swales and
swells. The high ridges are old, wind-blown dunes that
have been stabilized by trees. The areas are large and
are near Lake Michigan. Slope ranges from 0 to 25
percent.

This map unit makes up about 5 percent of the county.
It is about 28 percent Oakville soils and similar soils, 25
percent Morocco soils, and 17 percent Brems soils. The
remainder is soils of minor extent.

The well drained Oakville soils are on ridges, old
dunes, and higher swells. They have a surface layer of
black fine sand, a subsurface layer of dark grayish brown
fine sand, and a subsoil of yellowish brown fine sand.

The somawhat poorly drained Morocco soils are on
low lying flats. They have a surface layer of very dark
gray loamy fine sand and a subsurface layer of yellowish
brown loamy fine sand. The subsoil is yellowish brown,
mottled loamy fine sand and pale brown and very pale
brown, mottled fine sand.

The moderately well drained, nearly level Brems soils
are on the slight rises of beach ridges and sandy
outwash plains. They have a surface layer of dark
grayish brown fine sand and a subsoil of yellowish
brown, mottled sand.

The minor soils are the somewhat poorly drained
Saugatuck soils which have a subsoil of cemented sand
and which are on broad flats; the somewhat poorly
drained Pipestone soils that have a spodic horizon and
are in slightly higher parts of the landscape than the
Saugatuck soils; the very poorly drained Newton soils in
depressions and along poorly defined drainageways; the
very poorly drained Adrian scils which are muck soils
over sand and which are in the deeper depressions; and
the somewhat poorly drained Selfridge soils which are
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sandy in the upper part and clayey in the lower part and
which are on flats and slight rises in the landscape.

Most of this unit is in woodland or is urban land. Most
areas are generally in mixed hardwoods.

The steeper soils have poor potential for cultivated
farm crops because the slope and droughtiness are
limitations. If these soils are cleared, the sands are
subject to moving and shifting by the wind. The scils in
the low lying areas are wetter and require drainage 1o be
suitable for cultivated farm crops.

The soils in this unit are suited to irees. The steep,
sandy soils restrict the use of logging equipment. The
low, wet soils restrict the use of logging equipment to
periods when they are dry or when the ground is frozen.
Erosion is a problern along logging roads and skid trails.

This unit is poorly suited to sanitary facilities and
building site developments. The main limitations are
slope and pollution of ground water. Effluent from waste
disposal facilities can cause pollution of ground water
because the sand has poor filtering qualities. The
instability of the sands on the slopes can be a limitation
for building site developments.

broad land use considerations

Each year a considerable amount of land is being
developed for urban uses in La Porte and Michigan City,
and in Center, Coolspring, Kankakes, Michigan,
Pleasant, Scipio, and Springfield townships. About
128,241 acres, or nearly 33 percent of the survey area,
is urban or built-up land (7). The general soil map is
most helpful for planning the general outline of urban
areas; however, it cannot be used for the selection of
sites for specific urban structures. The data about
specific soils in this survey area can be helpful in
planning future land use patierns.

Areas where the soils are so unfavorable that urban
development is not desirable or is nearly prohibitive are
extensive in the survey area. The Cohoctah-Fluvaquents-
Suman map unit is on flood plains, and ficoding is a
severe hazard. The Adrian-Houghton-Edwards map unit

is made up of organic soils and has a severe hazard of

flooding, a high water table, and instability of the organic
maiter. Also, an extensive drainage system is required
for urban development on the wet soils in the Gilford-
Maumee-Sebewa map unit, the Bourbon-Hanna-Pinhook
map unit, and the Blount-Seliridge map unit. The steeper
sloping Tracy and Chelsea soils in the Tracy-Chelsea
map unit, the steeper sloping Riddles soils in the Riddles
map unit, and the steeper sloping Ozkville soils in the
Oakville-Morocce-Brems map unit are severely limited for
urban development.

The Tracy-Chelsea map unit, the Elston-Coupee map
unit, and the Riddles map unit have many sites on more
nearly level soils that can be developed for urban uses
at lower costs than the soils named above. Most of
these soils are well suited to urban development. In
addition, the Tracy, Elston, and Coupee soils are good
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farm land, and this potential should not be overlooked
when broad land uses are considered.

The Gilford-Maumee-Sebewa, Adrian-Houghton-
Edwards, Bourbon-Hanna-Pinhaok, Elston-Coupee, and
Blount-Selfridge map units on the general soils map
have good potential for cultivated farm crops. These
soils have fair or poor potential for urban uses because
wetness is a severe limitation. With proper subsurface
and surface drainage, wetness can be overcome on
most of these soils. It should be noted, however, that
many farmers have drained these soils and are growing
crops on them.

13

Some of the soils, such as those in the Riddles map
unit and the Blount-Selfridge map unit, are severely
limited by the amount of silt and clay in the soil. Organic
soils like the Adrian-Houghton-Edwards map unit are
severely limited by wetness and the low bearing strength
of the organic material.

Most of the soils of the county have good or fair
potential for woodland. Commercially valuable trees are
the most commonly grown. Generally they grow more
rapidly on the well drained soils of the Riddles and the
Elston-Coupee map units than they do on the wetter
soils in the other units.
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detailed soil map units

L #

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

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

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

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

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 so#f
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, Morley silt loam, 6 to 12
percent slopes, eroded, is one of several phases in the
Morley series.

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

A soif complex consists of two or more soils in such
an intricate pattern or in such small areas that they
cannot be shown separately on the soil maps. The
pattern and proportion of the soils are somewhat similar
in all areas. Urban land-Coupee complex is an example.

An undifferentiated group is made up of two or more
soils that could be mapped individually but are mapped
as one unit because similar interpretations can be made
for use and management. The patiern and proportion of
the soils in @ mapped area are not uniform. An area can
be made up of only one of the major soils, or it can be
made up of all of them. Histosols and Aquolls is an
undifferentiated group in this survey area.

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

This survey includes miscellaneous areas. Such areas
have little or no soil material and support little or no
vegetation. Duneland is an example. Miscellaneous
areas are shown on the soil maps. Some that are to0
small to be shown are identified by a special symbol on

th il maps.

[Table ﬁ gives the acreage and proportionate extent of
each map unit. Other tables (see “Summary of tables”)
give properties of the soils and the limitations,
capabilities, and potentials for many uses. The Glossary
defines many of the terms used in describing the soils.

soil descriptions

Ad—-Adrian muck, drained. This nearly level or
depressional soil is deep and very poorly drained. The
soil is in old lake basins on the outwash plains and along
some established ditches. It is frequently ponded by
surface runoff from adjacent higher lying parts of the
landscape. Individual areas are irregular in shape. They
range from 5 to 100 acres in size but are dominantly
about 25 acres.

In a typical profile the surface layer is black muck
about 8 inches thick. The underlying organic material is
about 24 inches of black and very dark brown muck. The
substratum is dark gray sand and loamy sand to a depth
of 60 inches. In some small areas the muck is less than
16 inches thick or more than 51 inches thick. In some
small areas the mineral material below the organic layer
is loamy rather than sandy. In some areas the
substratum is alternating bands of organic material and
sand. In others it is coprogenous earth above the sand.

Included with this soil in mapping are areas of very
poorly drained Adrian soils that have not been drained.
This inclusion makes up about 8 percent of the unit.

This Adrian soil has very high available water capacity.
It is moderately slowly permeable to moderately rapidly
permeable in the organic material and rapidly permeable
in the substratum. Surface runoff is very slow or ponds.
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A high water table is at or above the surface during
much of the year. The surface layer is friable and has
good tilth. It is very high in organic matter.

Most areas of this soil are used for cultivated crops. A
few areas are used for pasture.

This soil is suited to growing corn, soybeans, and
specialty crops. Wetness and wind erosion are limitations
in use and management of this soil. When the sail is
adequately drained, row crops can be grown most of the
time. Soybeans are difficult to grow and harvest because
of weeds. Conservation tillage, using crop residue in or
on the plow layer, and a cover crop of grasses, legumes,
or small grain help control wind erosion and maintain tilth
and organic maiter content.

This soil is suited to grasses for hay or pasture.
Draining this soil is necessary to attain high vields for
forage or pasture. When this soil is used for pasture, the
major concern of management is overgrazing.
Qvergrazing reduces the density and hardiness of plants.
Proper siocking rates, rotational grazing, timely
deferment of grazing, and restricted use during wet
periods help keep the pasture in good condition.

This soil is poorly suited to growing trees for wood
production. The water table at or near the surface is the
main limitation. Equipment limitations, seedling mortality,
and windthrow hazard are severe and are difficult to
overcome. Undrained areas are in water-tolerant shrubs
and trees.

This soil is generally not suitable for building sites
because ponding and the low strength of the organic
material are limitations. Ponding, frost action, and low
strength severely limit this soil for local roads. If roads
are constructed, the organic material should be removed
and a suitable material used as fili to raise and
strengthen the base. Lowering the water table by
artificial drainage is a practice that is used to reduce the
frost action. This soil is generally not suitable for septic
tank absorption fields because ponding and poor filtering
qualities are limitations for this use.

This soil is in capability subclass [Vw and woodland
suitability subclass 4w,

BaA—Blount silt loam, 0 to 3 percent siopes. This
nearly level and gently sloping soil is deep and
somewhat poorly drained. It is on glacial till plains.
Individual areas are broad and irregular in shape. They
range from 10 10 180 acres in size but are dominantly
about 20 acres.

In a typical profile the surface layer is dark grayish
brown silt [oam about 9 inches thick. The yellowish
brown, mottled subscil is about 33 inches thick. The
upper part is firm silty clay loam, and the lower part is
firm and very firm clay loam. The substratum is yellowish
brown, mottled clay loam to a depth of 60 inches. In
places the solum is more than 45 inches thick. In some
small areas the upper horizons have more sand.

Included with this soil in mapping are a few small
areas of very poorly drained Pewamo soils in slight
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depressions. There are also well drained and moderately
well drained Morley soils on knolls. These inclusions
make up about 10 to 12 percent of the unit.

This Blount soil has moderate available water capacity
and is slowly permeable or moderately slowly permeabhle.
Surface runoff is slow or medium. This scil has a
seasonai high water table that is at a depth of 1 foot to
3 feet during winter and spring. The surface layer is
generally strongly acid, unless it is limed. It is friable and
easily tilled throughout a moderate range of moisture
content. It is moderate in organic matter content.

Most areas of this soil are used for cultivated crops.
Some areas are used for hay or pasture, and a few
areas are in woodland. Some urban development has
taken place on this soil in the northern part of the
county.

This sail is well suited to growing corn, soybeans, and
small grain. Row crops can be grown most of the time.
Wetness is the main limitation in use and management
of this seil. This soil should not be worked when wet
because of puddling. Subsurface drainage, conservation
tilage, using crop residue in or on top of the plow layer,
and a cover crop of grasses, legumes, or small grain
help improve and maintain tilth and organic matter
content of the soil.

This soil is suited to growing grasses and legumes for
hay or pasture. When the soil is adequately drained,
yields can be greatly increased. Deep rooted legumes,
such as aifalfa, are not as well suited to this soil as
shallow.rooted legumes. Overgrazing or grazing when
the soil is wet causes surface compaction and poor tilth.
Overgrazing also reduces the density and hardiness of
plants. Proper stocking rates, rotational grazing, timely
deferment of grazing, and restricted use during wet
periods help reduce surface compaction and maintain
good tilth and density of plants.

This soil is suited to growing trees; however, only a
few areas are in woodland. The hazards of seedling
mortality and windthrow are severs. Some replanting of
seedlings might be necessary. Survival and growth of
seedlings are improved if competing vegetation is
controlled by cutting, spraying, or girdling.

This soil is severely limited for building sites by
wetness. An adequate drainage system is needed to
satisfactorily lower the water table. Water moves slowly
to drainage systems because of the slow permeability or
moderately slow permeability of the soil. Dwellings
should be constructed without basements. Frost action
and low sirength are severe limitations of this soil for
local roads and streets. Drainage ditches along the
roads to lower the water table help reduce the potential
for frost action. Strengthening the base material with
sand and gravel or replacing the base with more suitable
material helps support vehicular traffic. This soil is
severely limited for septic tank absorption fields by
wetness and slow absorption of liquid waste. Enlarging
the absorption field and providing drainage help
overcome these limitations.
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This soil is in capability subclass liw and in woodland
suitability subclass 3c.

Br—Bourbon sandy loam. This nearly level scil is
deep and somewhat poorly drained. It is on outwash
plains. Individual areas are irregular in shape and range
from 5 to 100 acres in size but are dominantly about 45
acres.

in a typical profile the surface layer is very dark
grayish brown sandy loam about 9 inches thick. The
subsoil is about 32 inches thick. The upper part is brown,
maottied, friable sandy loam, and the lower part is
yellowish brown and light brownish gray, mottled shaly
sandy loam. The subsiratum is grayish brown, mottled,
stratified sand and shaly and gravelly sand to a depth of
60 inches. In some areas the solum is less than 40
inches thick. In some areas the surface layer is brown,
and in some areas the subsoil has more clay.

Included with this soil in mapping are small areas of
very poorly drained Gilford soils and poorly drained
Pinhook soils that are in depressions and drainageways
and the well drained Tracy soils that are at higher
clevations. These inclusions make up about 12 to 15
percent of the unit.

This Bourbon soil has low available water capacity and
is moderately rapidly permeable. Surface runoff is slow.
This soil has a high water table that is at a depth of 1
foot to 3 feet during winter and spring. The surface layer
is strangly acid in unlimed areas. It is friable and easily
tiled. It is moderate in organic matter content.

Most areas of this soil are used for culiivated crops.
Some areas are used for hdy and pasiure, and some are
in woodland.

This sail is suited to growing corn, soybeans, and
small grain. Wetness is the major limitation in the use
and management of this soil. The soil blows during dry
periods. When the soil is adequately drained, a cropping
system can include row crops most of the time.
Conservation titlage, using crop residue in and on top of
the plow layer, and a cover crop of grasses, legqumes, or
small grain help improve and maintain tilth and organic
matter content and help control wind erosion.

This soil is well suited to growing grasses and legumes
for hay or pasture. Draining this soil is beneficial in
attaining high yields for forage or pasture. Pasture also
helps control wind erosion. Deep rooted legumes, such
as alfalfa, are poorly suited to this soil because the high
water table is a limitation. When the soil is used for
pasture, the major concern of management is
overgrazing. Overgrazing can cause wind erosion and
can reduce the density and hardiness of plants. Proper
stocking rates, rotational grazing, timely deferment of
grazing, and restricted use during wet and very dry
periods help keep the pasture and sail in good condition.

This soil is suited to growing irees, but only a few
areas are in woodland. Plant competition is moderate.
Seedlings survive and grow well when competing
vegetation is controlled. The control or removal of
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unwanted irees and shrubs can be accomplished by site
preparation or by spraying, cutting, or girdling.

This soil is severely limited for building sites and septic
tank absorption fields by wetness. An adequate drainage
system is needed to satisfactorily lower the water table.
Dwellings should be constructed without basements.
Poor filtering qualities are a severe limitation for septlc
tank absorption fields. Although sewage effluent is
readily absorbed into the soil, poliution of ground water
supplies can become a problem. Frost action severely
limits this soil for local roads and streets. Drainage
ditches along the roads lower the water table, which
reduces the potential for frost action.

This soil is in capability subclass llw and in woodland
suitability subclass 30.

BtA—Brems fine sand, 0 to 3 percent slopes. This
nearly level and gently sloping scil is deep and
moderately well drained. The soil is on cutwash plains.
Individual areas are irregular to elongated in shape. They
range from 5 to 600 acres in size but are dominantly
about 25 acres.

In a typical profile the surface layer is dark grayish
brown fine sand about 9 inches thick. The subsail is
about 28 inches thick. The upper part is yellowish brawn,
loose sand, and the lower part is yeliowish brown,
mottled, loose sand. Between depths of 37 and 50
inches the substratum is very pale brown sand. The
lower part of the substratum is brownish yellow, mottled
sand to a depth of 60 inches. In some places the solum
is less than 35 inches thick. In some areas the soil has a
high water table but does not have grayish mottles. In
others thin bands of loamy sand and sandy loam are in
the lower part of the subsail.

In¢luded with this soil in mapping are some small
areas of Bourbon and Hanna soils. Also included are
some small areas of Tyner soils that are on slightly
higher parts of the landscape. These inclusions make up
about 8 to 15 percent of the unit.

The Brems soil has low available water capacity and is
rapidly permeable. Surface runoff is slow. A seasonal
high water table is at a depth of 2 or 3 feet during winter
and spring. The surface layer is generally strongly acid,
unless it is limed. It is very friable and has good tilth but
is low in organic matter content.

Some areas of this soil are used for cultivated crops.
Others are used for hay or pasture or are in woodland.

This soil is suited to growing corn, soybeans, and
small grain. Droughtiness and wind erosion are the main
limitations in use and management of this soil.

Conservation tillage, using crop residue in or on top of
the plow layer, and a cover crop of legumes, grasses, or
small grain help improve and maintain tilth and organic
matter content in this soil.

This soil is suited to desp rooted legumes and
drought-tolerant grasses for hay or pasture. Shallow
rooted legumes, such as clover, are poorly suited to this
soil because of the low available water capacity. When
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this soil is used for pasture, the major concern of
management is overgrazing, which reduces the density
and hardiness of plants. Proper stocking rates, rotational
grazing, and timely deferment of grazing during dry
periods help to keep the pasture and soil in good
condition.

This soil is suited to growing trees. It is limited
severely by seedling mortality. Some replanting of
seedlings might be necessary. Seedling survival and
growth is improved if competing vegetation is controlled.
Unwanted trees and shrubs can be controlled or
removed by site preparation or by spraying, cutting, or
girdling.

The wetness of this soil is a moderate limitation for
houses without basements and a severe limitation for
dwellings with basements. The soil is moderately fimited
for local roads and streets by wetness. The water table
can be lowered by a drainage system. This soil is
severely limited for septic tank absorption fields by
wetness and poor filtering qualities. Ground water
supplies can be polluted.

This soil is in capability subclass 1Vs and woodland
suitability subclass 3s.

. Cd—Cheektowaga fine sandy loam. This nearly
level or depressional soil is deep and very poorly
drained. it is in narrow drainageways and iow parts of
lake plains and till plains. It is frequently ponded by
runoff from adjacent, higher lying parts of the landscape.
Individual areas are small and are generally elongated.
They range from 3 to 25 acres in size.

In a typical profile the surface layer is very dark gray
fine sandy loam about 13 inches thick. The subsoil is
about 17 inches thick. The upper part is gray and light
brownish gray, mottied fine sand and loamy fine sand
and the lower part is dark gray, mottled, friable fine
sandy loam. The substratum is yellowish brown and
grayish brown, mottled silty clay to a depth of 60 inches.
In a few small areas, the surface iayer is sandy, and in
some areas the subsoil is sandy loam.

Included with this soil in mapping are a few small
areas of somewhat poorly drained Selfridge soils on
slightly higher parts of the landscape. This inclusion
makes up 5 to 8 percent of the unit.

This Cheektowaga soil has moderate available water
capacity. It is rapidly permeable in the upper part of the
sclum and is slowly or very slowly permeable in the
lower part of the solum and the substratum. Surface
runoff is very slow or ponds. This soil has a prolonged
seasonal high water table at or near the surface in early
spring. The surface layer is friable and easy to till under
proper moisture conditions. it is high in organic matter
content.

Some areas of this soil are used for cultivated Crops.
A few areas are used for hay, pasture, or woods.

This soil is suited to growing corn, soybeans, and
some small grain. It is poorly suited to winter wheat
because ponding usually destroys stands. Wetness is
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the main limitation that affects the use and management
of this soil. Excessive water can be removed by open
ditches; by subsurface drains where the upper, rapidly
permeable sandy layer is thick encugh; by surface
drains; by pumps; or by a combination of these
practices. Where drained and properly managed, this soil
is suited to intensive row cropping. Conservation tillage
and using crop residue in and on top of the plow layer
help improve and maintain tilth and organic matter
content.

This soil is suited to grasses and legumes for hay or
pasture. When this soil is adequately drained, yields can
be greatly increased. Deep rooted legumes, such as
alfalfa, are not as well suited to this soil as shallow
rooted legumes. When this soil is used for pasture, the
main concern of management is overgrazing.
Overgrazing reduces the density and hardiness of plants.
Proper stocking rates, rotational grazing, timely
deferment of grazing, and restricted use during wet
periods help keep the pasture and soil in good condition.

This soil is suited to growing trees. The use of
equipment is severely limited by wetness. Seedling
mortality, windthrow hazard, and plant competition are
severe because the seasonal high water table is at or
near the surface for long periods of time. Trees are
usually harvested during extremely dry seasons or when
the ground is frozen. Species which are tolerant to
wetness shouid be favored in stands. Some replanting of
seedlings might be necessary. Seediing survival and
growth is improved if competing vegetation is controlled.
Unwanted trees and shrubs can be controlled or
removed by site preparation or by spraying, cutting, or
girdling.

This soil is generally not suitable for building sites
because water ponds on it. Most areas are difficult to
drain. The soil is often in the lowest parts of the
landscape. Suitable outiets for drainage systems, such
as storm sewers, are often not available, and pumping is
needed. Ponding is a severe limitation for local roads
and streets. Constructing roads on raised, well
compacted fill material and providing adequate side
ditches and culverts help protect roads from ponding.
This soil is generally not suitable for septic tank
absorption fields because ponding and the siow or very
slow permeability are limitations.

This soil is in capability subclass IVw and woodland
suitability subclass Sw.

ChB—Chelsea fine sand, 2 to 6 percent slopes.
This gently sloping soit is deep and excessively drained.
It is on sandy outwash plains and uplands along the
eastern side of stream valleys. It is generally on convex
summits and side slopes and crests. Individual areas are
irregularly shaped but generally are longer than they are
broad. They range from 5 to 60 acres in size.

In a typical profile the surface layer is dark grayish
brown fine sand about 10 inches thick. The subsurface
layer is dark yellowish brown and yellowish brown fine
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sand about 21 inches thick. Between depths of 31 and
60 inches is dark yellowish brown fine sand and 1/2- to
2 inch-thick bands of dark brown, friable ioamy sand and
sandy loam. These bands total about 4 inches in
thickness. The substratum is grayish brown sand to a
depth of 80 inches. In some areas the soil is coarser
sand and does not have contrasting bands. In small
areas slopes are more than 6 percent.

Included with this soil in mapping are small areas of
Riddles and Tracy soils and some small areas of Brems
soils that are in slightly lower parts of the landscape.
These inclusions make up about 8 to 10 percent of the
unit.

This Chelsea soil has low available water capacity and
is rapidly permeable. Surface runoff is slow. The surface
layer is generally medium acid or strongly acid, unless it
is limed. it is very friable and easily tilled. It is low in
organic, matter content. '

Some areas of this soil are used for cultivated crops.
Others are used for hay or pasture, and a few are in
orchards, vineyards, or woodland.

This soil is suited to growing corn, soybeans, and
small grain. Droughtiness and a moderate hazard of wind
erosion are the major limitations that affect the use and
management of this scil. A cropping system that includes
row crops most of the time can be used. Conservation
tillage, using crop residue in and on top of the plow
layer, and a cover crop of grasses, legumes, or small
grain help control wind erosion and improve and
maintain tilth and organic matter ¢content.

This soil is suited to deep rooted grasses and legumes
for hay or pasture. Shallow rooted legumes, such as
clover, are not well suited to this soil because of the low
available water capacity. When the soil is used for
pasiure, the major concern of management is
overgrazing. Overgrazing reduces the density and
hardiness of plants. Proper stocking rates, rotational
grazing, and timely deferment of grazing help keep the
pasture and sail in good condition.

This soil is suited to growing trees. Seedling mortality
is moderate because of this soil's low available water
capacity. Tree seedlings should be planted as sarly as
possible in the spring. Some replanting of seedlings
might be necessary. Survival and growth of seedlings is
improved if competing vegetation is conirolled.
Unwanted trees and shrubs can be controlled or
removed by site preparation or by spraying, cutting, or
girdling.

This s0il is suitable for dwellings and for local roads
and streets. It has severe limitations for septic tank
absorption fields because it has poor filtering qualities.
Seepage of effluent into ground water supplies can
become a problem.

This soil is in capability subclass Vs and woodland
suitability subclass 3s.

ChC—Chelsea fine sand, 6 to 12 percent slopes.
This moderately sloping soil is deep and excessively
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drained. It is on sandy outwash plains and uplands.
Individual areas are irregularly shaped, but generally they
are longer than they are broad. They range from 5 o 30
acres in size.

in a typical profile the surface layer is very dark gray
fine sand about 3 inches thick. The subsurface layer is
loose fine sand about 33 inches thick. The upper part is
dark brown, the middle part is dark yellowish brown, and
the lower part is light yellowish brown. Between depths
of 36 and 80 inches is light yellowish brown fine sand
that has 1/4- to 1 1/2 inch-thick bands of dark brown,
friable loamy sand. These bands total about 4 1/2
inches in thickness. In places the bands are sandy loam.
In some areas the soil is coarser sand and does not
have bands. In others the bands total more than €
inches in thickness within a depth of 80 inches. In some
small areas this scil has slope of less than & percent,
and in others slope is more than 12 percent.

Included with this soil in mapping are smail areas of
the less sandy Riddles and Tracy seils. These inclusions
make up about 10 to 12 percent of the unit.

This Chelsea soil has low avaiiable water capacity and
is rapidly permeable. Surface runoff is medium. The
surface layer is generally medium acid to strongly acid,
unless it is limed. It is very friable and easily tilled. it is
low in organic matter content.

Some areas of this soil are used for cultivated crops.
Others are used for hay or pasture, and a few are in
orchards, vineyards, or woodland.

This soil is poorly suited to growing corn, soybeans,
and small grain. Droughtiness and a hazard of erosion
caused by the moderate slopes are the major limitations
that affect the use and management of this soil.
Conservation tillage, using crop residue in or on top of
the plow layer, and a cover crop of grasses or legumes
help control erosion and improve and maintain tilth and
organic matter content.

This soil is suited to deep rooted grasses and legumes
for hay or pasture. Shallow rooted legumes, such as
clover, are not weil suited to this soil because of the low
available water capacity. When this soil is used for
pasture, the major concern of management is
overgrazing. Overgrazing can allow erosion and
reduction of the density and hardiness of plants. Proper
stocking rates, rotational grazing, and timely deferment
of grazing help keep the pasture and soil in good
condition.

This sail is suited 10 growing trees. It is limited
moderately by the hazard of seedling mortality because
of the low available water capacity. Planting tree
seedlings should be done as early as possible in the
spring. Some replanting of seedlings might be necessary.
Survival and growth of seedlings is improved if
competing vegetation is controlled. Unwanted trees and
shrubs can be controlled or removed by site preparation
or by spraying, cutiing, or girdling.

This soil is moderately limited for dwellings by slope.
Some earthmaoving is required to build dwellings. Topseil
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should be stockpiled and replaced on disturbed areas
and cover established as soon as possible. Slope is a
moderats limitation for local roads and streets. Placing
roads on the contour of the slope can help overcome
this limitation. Poor filtering qualities severely limits this
soil for septic tank absorption fields. An alternate site for
the septic tank absorption fields should be selected. The
number of lines of the septic tank absorption field could
be reduced but then lengthened to get the desired size
of field, or some lines might need to be placed at greater
depths so that all lines receive equal flow. Pollution of
ground water supplies can become a problem.

This soil is in capability subclass Vis and woodland
suitability subclass 3s.

ChD—Chelsea fine sand, 12 to 18 percent slopes.
This strongly sloping soil is deep and excessively
drained. It is on sandy outwash plains and uplands.
Individual areas are irregularly shaped. They range from
5 to 25 acres in size,

In a typical profile the surface layer is very dark
grayish brown fine sand about 3 inches thick. The
subsurface layer is dark brown and yellowish brown,
loose sand about 22 inches thick. Below this, to a depth
of 80 inches, is yellowish brown, loose sand that has
bands of dark yeliowish brown loamy sand 1/4 inch to 2
inches thick. These bands total about 4 inches in
thickness. In some small areas the soil has coarser sand
and does not have bands. In others bands total more
than 6 inches in thickness within a depth of 60 inches.
There are some small areas where slopes are more than
18 percent.

Inctuded with this soil in mapping are some small
areas of the less sandy Tracy soils. This inclusion makes
up about 5 t¢ 8 percent of the unit.

This Chelsea soil has low available water capacity and
is rapidly permeable. Surface runoff is medium. The
surface layer is generally medium acid to strongly acid,
unless it is limed. It is very friable and easily tilled but is
low in organic matter content.

Some areas of this soil are used for hay or pasture;
however, most are in orchards, vineyards, or woodland.

This soil is not suited to growing com, soybeans, and
small grain. Droughtiness and a hazard of erosion
caused by strong slopes are the major limitations that
affect the use and management of this soil.

The use of this soil for grasses and legumes for hay or
pasture is effective in controlling wind and water erosion.
Shallow rooted legumes, such as clover, are not well
suited to this soil because of the low available water
capacity. When this soil is used for pasture, the major
concern of management is overgrazing. Overgrazing can
cause erosion and reduce the density and hardiness of
plants. Proper stocking rates, rotational grazing, and
timely deferment of grazing help keep the pasture and
soil in goed condition.

- This soil is suited to growing frees. It is limited
moderately by the hazards of erosion and seedling
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mortality. Slope is a moderate limitation for the use of
equipment. The sandy texture and low available water
capacily reduce growth and allow erosion and
windthrow. Planting tree seedlings shouid be done as
early as possible in the spring. Some replanting of
seadlings might be necessary. Survival and growth of
seedlings are improved if competing vegetation is
controlied. Unwanted tress and shrubs can be controlled
or removed by site preparation or by spraying, cutting, or
girdling.

This soil is severely limited for dwellings by slope.
Houses and buildings can be placed on the slopes if
foundations and footings are speciaily designed to
prevent structural damage. Large buildings require
extensive earthmoving. Slope severely limits this soil for
local roads and streets. Placing roads on the contour of
the slope can help overcome this limitation. This soil is
severely limited for septic tank absorption fields by slope
and poor filtering qualities. An alternative site for a septic
tank absorption field should be selected. Instailations of
absorption fields have to be developed parallel to the
slope and can require an extended field with sorme deep
trenches to keep the lines level. Pollution of ground
water supplies can become a problem.

This s0il is in capability subclass Vlls and woodland
suitability subclass 3s.

Ck—Cohoctah sandy loam. This nearly level soil is
deep and very poorly drained. It is on bottom land,
including shallow, abandoned drainageways. It is
frequently flooded. Individual areas are large and
irregular in shape. They range from 20 to 200 acres in
size and are dominantly about 100 acres.

In a typical profile the surface and subsurface layers
are black sandy loam. They are about 18 inches thick.
Between depths of 18 and 25 inches is black loam that
has strata of grayish brown and brown fine sand and
loamy sand. The substratum is strong brown loamy sand
and thin sirata of sand to a depth of 44 inches. Below
this, to a depth of 60 inches, it is brown and gray sand
that has thin strata of dark gray silt loam. In some small
areas the lower horizons do not have stratified layers,
and in some areas a dark colored surface layer is less
than 10 inches thick. In some areas the substratum has
layers of clay loam or sandy clay loam. Narrow areas of
light colored sand streak across the landscape.

Included with this scil in mapping are some smalil
areas of the mucky Adrian and Wallkill soils. These
inclusions make up about 8 to 12 percent of the unit.

This Cohoctah soil has high available water capacity
and is moderately rapidly permeable. The organic matter
content of the surface layer is moderate. Surface runoff
is very slow, or the soil is ponded. This soil has a
prolonged seasonal high water table that is at or near
the surface in the spring.

Most areas of this soil are used for cultivated crops.
Some areas are used for hay or pasture, and a few are
in woodland.
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This soil is suited to growing corn, soybeans, and
small grain. Wetness is the major limitation in use and
management. i this soil has a suitable controlled
drainage system, a cropping system can include row
crops most of the time. Conservation tillage, using crop
residue in or on top of the plow layer, and a cover crop
of grasses, legumes, or small grain help improve and
maintain tilth and organic matter content.

This soil is suited to growing grasses and legumes for
hay or pasture. Draining this soil is necessary tc obtain
high yields for forage or pasture. Deep rooted legumes,
such as alfalfa, are poorly suited to this soil because of
the high water table. When this soil is used for pasturs,
the major concern of management is overgrazing.
Overgrazing reduces the density and hardiness of plants.
Proper stocking rates, rotational grazing, timely
deferment of grazing, and restricted use during wet
periods help keep the pasture and scil in good condition.

This soil is poorly suited 1o growing trees; however,
only a few areas are in woodland. Use of equipment is
severely limited. This soil is also limited severely by plant
competition, seedling mortality, and windthrow hazard.
Wetness restricts harvesting of trees to extremsly dry
seasons or periods when the ground is frozen. Species
which are tolerant to wetness should be favored in
stands. Some replanting of seadlings might be
necessary. Survival and growth of seedlings is improved
if competing vegetation is controlled. Unwanted trees
and shrubs can be controlled or removed by site
preparation or by spraying, cutting, or girdling.

This soil is generally not suitable for building sites or
septic tank absorption fields. Wetness and flooding
severely limit the soil for these uses. Flooding, wetness,
and frost action are severe limitations for local roads.
The flooding from the rising water of streams is difficult
to overcome. Elevating the roadbed above the high
water table with fill material can help reduce the frost
action potential.

This soil is in capability subclass lilw and woodland
suitability subclass 2w.

CoA—Coupee siit loam, 0 to 2 percent slopes. This
nearly leveal soil is deep and well drained. It is on
outwash plains. Individual areas are large and irregular in
shape. They range from 20 to 500 acres but are
dominantly about 250 acres.

In a typical profile the surface layer is very dark brown
silt loam about 13 inches thick. The subsurface layer is
dark brown silt loam about 3 inches thick. The dark
yellowish brown subsoil is about 292 inches thick. The
upper part is firm clay lpam and loam, the middle part is
friable sandy loam, and the lower part is loose shaly
loamy sand. The substratum is light yellowish brown
sand to a depth of 60 inches. In some areas sandy
material is at a depth of less than 30 inches. Also, in
some, areas the soil is clay loam 1o a depth of 48 inches
or more, or in some small areas the upper part of the
solum has more sand. In small areas slope is more than
2 percent.
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Included with this soil in mapping are some small
areas of Tracy soils and Troxel soils, which are in
depressions or potholes. These inclusions make up
about 8 to 12 percent of the unit.

This Coupee soil has moderate available water
capacily. It is moderately permeable in the upper part of
the solum and is rapidly permeable and very rapidly
permeable in the lower part of the solum and in the
substratum. Surface runoff is slow. The surface layer is
generally strongly acid unless it is limed. |t is friable and
has good tilth. It is moderate in organic matter content.

Most areas of this soil are used for cultivated crops.
Some areas are used for hay or pasture. Some urban
development has taken place on this soil in the central
part of the county.

This soil is suited to growing corn, soybeans, and
small grain. Droughtiness and acidity are the major
limitations in use and management. A conservation
cropping system that includes row crops most of the
time can be used. Conservation tillage, using crop
residue in or on top of the plow layer, and a cover crop
of grasses, legumes, or small grain help maintain and
improve organic matter content and maintain tilth.

This soil is well suited to growing grasses and legumes
for hay or pasture if it is adequately limed. Overgrazing
or grazing when the soil is wet causes surface

compaction and poor tilth. Overgrazing also reduces the

density and hardiness of plants. Proper stocking rates,
rotational grazing, timely deferment of grazing, and
restricted use during wet periods help keep the pasture
and soil in good condition.

This soil is not rated for timber production since trees
are not native to these soils.

This soil is suitable for dwellings. Low strength
moderately limits this scil for local roads and streets.
The base material for roads needs strengthening or
replacing with a more suitable material to support
vehicular traffic. Poor filtering qualities severely limit this
soil for septic tank absorption fields. Although sewage
effluent is readily absorbed into the sail, poliution of
ground water supplies can become a problem.

This soil is in capability subclass lIs but is not
assigned to a woodland suitability subclass.

CoB—Coupee silt loam, 2 to 6 percent siopes. This
gently sloping soil is deep and well drained. It is on
outwash plains. Individual areas are generally around
potholes and are rather narrow. They range from 5 to 25
acres in size.

In a typical profile the surface layer is black silt loam
about 10 inches thick. The subsurface layer is dark
brown loam about & inches thick. The subsoil is about 26
inches thick. The upper part is dark brown, friable loam,
and the lower part is dark vellowish brown, firm clay
loam. The substratum is dark brown, stratified gravelly
loamy sand and sand to a depth of 60 inches. In some
areas the soil is clay loam to a depth of 48 inches or
more, or the solum has more sand. In some areas the
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soil has slopes of less than 2 percent or more than 6
percent.

Included with this soil in mapping are some small
areas of Tracy soils and Troxel soils, which are in
depressions or potholes. These inclusions make up
about 12 to 18 percent of the unit.

This Coupee soil has moderate availabie water
capacity. it is moderately permeable in the upper part of
the solum and is rapidly permeable and very rapidly
permeable in the lower part of the solum and in the
substratum. Surface runoff is medium. The surface layer
is generally strongly acid unless it is limed. It is friable
and has good tilth. It is moderate in organic matter
content.

Most areas of this scil are used for cultivated crops,
but some are used for hay and pasture. Some urban
development has taken place on this soil in the central
part of the county.

This soil is suited to growing comn, soybeans, and
small grain. Droughtiness, the acidity, and the hazard of
erosion are the major limitations in use and management
of this soil. A cropping system that includes row crops
most of the time can be used. Conservation tillage, using
crop residue in or on top of the plow layer, and a cover
crop of grasses, legumes, or small grain help maintain
and improve organic matter content and maintain tilth.

This soil is well suited to growing grasses and legumes
for hay or pasture, if it is adequately limed. Overgrazing
or grazing when the soil is wet causes surface
compagction and poor tilth. Overgrazing also reduces the
density and hardiness of plants. Proper stocking rates,
rotational grazing, timely deferment of grazing, and
restricted use during wet periods help keep the pasture
and soil in good condition.

This soil is not rated for timber production because
trees are not native to these soils. If trees are planted,
they are used for windbreaks.

This sail is suitable for dwellings. It is moderately
limited for local roads and streets by low strength. The
base material for roads needs strengthening or replacing
with & more suitable material to support vehicular traffic.
Poor filtering qualities severely limit this soil for septic
tank absorption fields. Although sewage effluent is
readily absorbed into the soil, poliution of ground water
supplies can become a problem.

This soil is in capability subclass lie but is not
assigned to a woodland suitability subclass.

Du—Duneland. These steep and very steep, low sand
dunes and beach ridges are along the shore of Lake
Michigan. Individual areas are elongated and continuous
along the shore of Lake Michigan,

Included in mapping are some narrow bands of lake
beach, some small areas of stabilized sand dunes, and
some areas on which houses have been built.

This unit has poor potential for all uses because of the
slopes and the instability of the sand. The sands move
with the winds and are shifting continuously. There has
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been some attempt to stabilize the sand by planting
beach grasses. The low available water capacity and the
continuously shifting sands make it difficult to get any
plants to grow in this soil. The slopes and loose sand
hinder the use of any eguipment.

This unit is not assigned to interpretative groups.

Ed—Edwards muck, drained. This nearly level sail is
deep and very poorly drained. 1 is in depressions within
the outwash plains and till pfains. It is frequently ponded
by surface runoff from adjacent higher lying parts of the
landscape. Almost all of this soil has been artificially
drained. Individual areas are irregular in shape. They
range from 5 to 40 acres but are dominantly about 20
acres.

In a typical profile the surface layer is black muck
about 7 inches thick. Under this is about 15 inches of
black and very dark gray organic material. The upper
part of the substratum, between depths of about 22 to
33 inches, is dark gray marl. Below this is gray marl to a
depth of 60 inches, There are some small areas where
muck is less than 16 inches thick or more than 51
inches thick. Also individual areas might have
copragenous earth, mineral rmaterial, or sand under the
organic layer.

Included with this soil in mapping are some small
areas of Edwards muck that has not been drained. This
inclusion makes up about 3 to 8 percent of the unit.

This Edwards muck has high available water capacity.
It is moderately slowly permeable to moderately rapidly
permeabile in the organic material and variable in the
marl. Surface runoff is very slow, or the soil is ponded.
This soil has a high water table that is at or above the
surface during a considerable part of the year. The
surface layer is very strongly acid or strongly acid. It is
friable and has good tiith. It is very high in organic matter
content.

Most areas of this soil are used for cultivated crops.

This soil is suited 1o growing corn, soybeans, and
specialty crops when it is adeguately drained. Wetness
and wind erosion are the major limitations in use and
management. Row crops can be grown most of the time.
Soybeans are difficult to grow and harvest because of
weeds. Conservation tillage, using crop residue in or on
top of the plow layer, and a cover crop of grasses help
to maintain organic matter and good tilth and help
reduce wind erosion.

This soil is suited to growing grasses for hay or
pasture if adequate drainage is provided. When this soil
is used for pasture, the major concern of management is
overgrazing. Overgrazing reduces the density and
hardiness of plants. Proper stocking rates, rotational
grazing, timely deferment of grazing, and restricted use
during wet periods help keep the pasture in good
condition.

This soil is poorly suited to growing trees for timber
production. The water table at or near the surface is the
main limiting factor. Equipment limitation, seedling
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mortality, and windthrow hazard are severe and are
difficult to overcome. Water-tolerant shrubs and trees
grow in the undrained Edwards muck.

This soil is generally not suitable for building sites
because of ponding and the low strength of the organic
material. Ponding, frost action, and low strength of
material severely limit this soil for local roads. The
organic material should be removed and suitable
material used as fill to raise and strengthen the base.
Lowering the water table by ditches helps reduce the
potential for frost action. Ditches might need to be
pumped. This soil is generally not suitable for septic tank
absorption fields because ponding and slow permeability
or very slow permeability are limitations.

This soil is in capability subclass IVw and woodland
suitability subclass 4w.

EsA—Elston loam, 0 to 2 percent slopes. This
nearly level soil is deep and well drained. It is on
outwash plains. Individual areas are large and irregular in
shape. They range from § to 600 acres but are
dominantly about 200 acres.

In a typical profile the surface layer is black loam
about 10 inches thick. The subsurface layer is black and
very dark grayish brown loam about 9 inches thick. The
subsoil is about 29 inches thick. The upper part is dark
yellowish brown, friable sandy loam, and the lower part
is dark yellowish brown, very friable loamy sand. The
substratum is brown sand to a depth of 60 inches. in
some argas the subsoil has clay ioam horizons or is very
strongly acid. In some areas slopes are more than 2
percent.

Included with this scil in mapping are some small
areas of Bourbon soils on slightly lower parts of the
landscape and Troxel soils, which are in depressions or
potholes. These inclusions make up about 8 percent of
the unit.

This Elston scil has moderate available water capacity
and is moderately rapidly permeable in the solum and
very rapidly permeable in the substratum. Surface runoff
Js slow. The surface layer is friable and has good tilth. It
is high in organic matter content.

Most areas of this soil are used for growing cultivated
crops. Some are used for hay and pasture.

This soil is suited to growing corn, soybeans, and
small grain. Droughtiness is the major limitation in use
and management. Conservation tillage, using crop
residue in or on top of the plow layer, and a cover crop
of grasses, legumes, or small grain heip improve and
maintain tilth and organic matter content.

This soil is suited to grasses and legumes for hay or
pasture. Deep rooted legumes and droughi-tolerant
grasses are best suited to this soil. When this seil is
used for pasture, the major concern of management is
overgrazing, which reduces the density and hardiness of
plants. Proper stocking rates, rotational grazing, and
timely deferment of grazing during dry periods heip keep
the pasture and soil in good condition.
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This soil is not rated for timber production because
trees are not native to these soils. If trees are planted,
they are used for windbreaks.

This sail is suitable for dwellings, for local roads and
streets, and for septic tank absorption fields.

This soil is in capability subclass lIs and is not
assigned to a woodland suitability subclass.

EsB—Elston loam, 2 to 6 percent slopes. This
gently sloping soil is deep and well drained. It is on
outwash phains. Individual areas are usually elongated
and often are around depressional areas. They range
from 2 to 160 acres but dominantly are about 30 acres.

in a typical profile the surface layer is very dark gray
loam about 9 inches thick. The subsurface layer is dark
brown loam about 4 inches thick. The subsoil is about 35
inches thick. The upper part is dark brown, friable sandy
loam, and the lower part is yellowish brown, very friable
loamy sand. The substratum is yellowish brown and light
yellowish brown sand to a depth of 60 inches. Thin
strata of dark yellowish brown loamy sand are in the
lower part. In some areas the subsoil has clay loam
horizons or the subsoil is very strongly acid. In some
areas slope is less than 2 percent or are more than 6
percent.

Included with this soil in mapping are some small
areas of Troxel soils, which are in depressions or
potholes. This inclusion makes up about 10 percent of
the unit.

This Eiston soil has moderate available water capacity
and is moderately rapidly permeable in the solum and
very rapidly permeable in the substratum. Surface runoff
is medium. The surface fayer is medium acid or strongly
acid, unless it is limed. It is friable, has good tilth, and is
high in organic matter content.

Most areas of this soil are used for cultivated crops.
Some are used for hay and pasture.

This soil is suited to growing corn, soybeans, and
small grain. Droughtiness and a hazard of erosion are
the major limitations in use and management.
Conservation tillage, using crop residue in or on top of
the piow layer, and a cover crop of grasses, legumes, or
small grain help improve and maintain tilth and organic
matter content.

This soil is suited to grasses and legumes for hay or
pasture. Deep rooted legumes and drought-tolerant
grasses are best suited to this soil. When this soil is
used for pasture, the major concern of management is
overgrazing, which reduces the density and hardiness of
plants. Proper stocking rates, rotational grazing, and
timely deferment of grazing during dry pericds help keep
the pasture and soil in goed condition.

This seil is not rated for timber production because
trees are not native to these soils. If trees are planted,
they are used for windbreaks.

This soil is suitable for dwellings, for local roads and
streets, and for septic tank absorption fields.

This soail is in capability subclass lle but is not
assigned to a woodland suitability subclass.
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Fh—Fluvaquents, lcamy. This deep soil is nearly
level and somewhat poorly drained. It is on bottom land.
This scil normally has a short, steep slope between it
and adjacent, higher lying soils. It is frequently flooded
for short periods of time. Individual areas are irreguiar in
shape and range from 5 to 100 acres in size. They are
dominantly about 25 acres.

In a typical area of Fluvaquents, loamy, the surface
layer is dark gray or dark grayish brown loam, silt loam,
sandy loam, or loamy sand. The underlying horizons
have gray mottles and are stratified layers. The layers
are brownish yellow, dark grayish brown, and grayish
brown and include loam, sandy loam, loamy sand, sand,
and sandy clay loam.

Included with this soil in mapping are small areas of
Adrian, Cohoctah, Palms, and Suman soils. Also
included are some areas of sandy soils and some areas
of soils that do not have gray mottles in the upper 18
inches of the profile. These inclusions make up as much
as 20 percent of some units.

The Fluvaquents have moderate available water
capacity and are moderately permeable. Surface runoff
is slow. A seasonal high water table is at a depth of 1
foot to 3 feet during winter and spring. The surface layer
ranges from medium acid to neutral. It is friable, easily
tilled, and moderate in organic matter content.

Some areas of this soil are used for cultivated crops.
Some are used for hay and pasture or are in woodland.

This soil is generally not suited to growing corn,
soybeans, and small grain. Wetness and flooding are
limitations in use and management of this soil.

This soil is poorly suited to growing grasses and
legumes for hay or pasture. When the soil is adequately
drained and protected from flooding, vields can be
greatly increased. When this scil is used for pasture, the
major concerns of managemsnt are overgrazing and
grazing when the soil is wet, which causes surface
compaction and poor tilth. Overgrazing also reduces the
density and hardiness of plants. Proper stocking rates,
rotational grazing, timely deferment of grazing, and
restricted use during wet periods help keep the pasture
and soil in good condition.

This soil is suited to growing trees, but only a few
areas are in woodland. Plant competition is the main
limitation. Seedlings survive and grow well if competing
vegetation is controlled. Unwanted trees and shrubs can
be controlled or removed by site preparation or by
spraying, cutting, or girdling. Harvesting timber and
replanting trees is often restricted to drier seascons of the
year.

Fiooding and wetness are severe limitations of this soil
for building sites. The soil is generally not suitable for
this use. It is severely limited for local roads by flooding
and frost action. Constructing roads on raised, well
compacted fill material and providing adequate side
ditches and culverts help overcome these limitations.
This soil is severely limited by flooding and wetness for
septic tank absorption fields. It is generally not suitable
for this use.
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This soil is in capability subclass Vw but is not
assigned to a woodland suitability subclass.

Gf—Gilford fine sandy loam. This nearly leve! soil is
deep and very poorly drained. it is on broad, glaciai
outwash plains. It is frequently ponded by surface runoff
from adjacent, higher lying parts of the landscape.
Individual areas are large and irregular in shape. They
range from 15 to 680 acres but are dominantly about
200 acres.

In a typical profile the surface layer is very dark gray
fine sandy loam about 10 incheas thick. The subsurface
layer is very.dark gray, mottled, friable sandy loam about
5 inches thick. The subsoil is dark gray, mottied, firm
sandy ioam about 21 inches thick. The substratum is
pale brown, mottled sand to a depth of 60 inches. In
some areas the solum is loamy fine sand or has a layer
of sandy clay loam more than 10 inches thick. In some
areas the surface layer is a mucky fine sandy loam. In
other areas the subsoil is strongly acid. In some areas in
the southern part of the county, this soil has iron
concretions. The iron concretions do not affect tillage or
crop Yields. ) o .

Included with this soil in mapping are some small
areas of Bourbon soils that are on slightly highet parts of
the landscape. This inclusion makes up about 8 percent
of the unit.

This Gilford soil has moderate available water capacity
and is moderately rapidly permeable in the solum and
rapidly permeable in the substratum. Surface runoff from
cultivated areas is very slow, or this s¢il becomes
ponded. This soil has a high water table that is above
the surface or within a depth of 1 foot during a
significant part of the year. The surface layer for most
cultivated areas is slightly acid to neutral. It is friable and
has good tilth. It is moderate in organic matter content.

Most areas of this soil are used for culiivated crops. A
few are used for pasture and woodland.

Most areas of this soil are drained by subsurface
drains and open ditches. Wetness is the major limitation
in use and management. The adequately drained areas
of this soil are well suited to growing corn, soybeans,
and small grain. This soil is suited to intensive row
cropping. Conservation tillage, using crop residue in or
on top of the plow layer, and a cover crop of grasses,
legumes, or small grain help improve and maintain tilth
and organic matter content.

This soil is suited to growing grasses and legumes for
hay or pasture. Draining this soil is necessary to attain
high yields for forage or pasture. Deep rooted legumes,
such as alfaifa, are poorly suited to this soil because it
has a high water table. When this soil is used for
pasture, the major concern of managment is overgrazing.
QOvergrazing reduces the density and hardiness of plants.
Proper stocking rates, rotational grazing, timely
deferment of grazing, and restricted use during wet
periods help keep the pasture and soil in good condition.

This soil is poorly suited to growing trees. Only a few
areas are in woodland. The soil is severely limited for the
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use of equipment and by the hazards of plant
competition, seedling mortality, and windthrow. Weiness
restricts harvesting of trees to extremely dry seasons or
periods when the ground is frozen. Species that are
tolerant to wetness should be favored in stands. Some
replanting of seedlings might be necessary. Seedling
survival and growth is improved if competing vegetation
is controlied. Unwanted trees and shrubs can be
controlled or removed by site preparation or by spraying,
cutting, or girdling.

This soil is severely limited for building sites by
ponding. An adequate drainage system is needed 1o
remove excess water. Ponding and frost action saveraly
limit this sail for local roads and streets. Constructing
roads on raised, well compacted fill material and
providing adequate side ditches and culverts help
overcome these limitations. This soil is severely limited
for septic tank absorption fields by ponding and poor
filtering qualities. Seepage of effluent intc ground water
supplies could become a problem.

This soil is in capabhility subclass llw and woodland
suitability subclass 4w.

HaA—Hanna sandy loam, 0 to 3 percent slopes.
This nearly level and gently sloping soil is deep and
moderately well drained. it is on outwash plains.
Individual argas are irregularin shape and range from 5
to 120 acres in size. They are dominantly about 50
acres.

In a typical profile the surface layer is dark grayish
brown sandy loam about 6 inches thick. The subsurface
layer is dark brown sandy loam about 3 inches thick. The
subsoil is about 56 inches thick. The upper part is dark
brown, friable sandy loam. The middle part,
consecutively, is dark yellowish brown, friable loam;
brown, mottled, frighle loam; and mottled dark yellowish
brown and light brownish gray, friable sandy loam. The
lower part is mottled yellowish brown, gray, and grayish
brown stratified loamy sand, sand, and sandy loam. The
substratum is yellowish brown, mottled sand to a depth
of 80 inches. In some areas the subsoil is sandy loam
and loamy sand. in some areas the surface layer is
darker.

Included with this soil in mapping are small areas of
Gilford soils, which are in the depressional areas, and
some areas of Tracy soils that are on slightly higher
parts of the landscape. These inclusicns make up about
5 t0 12 percent of the unit.

This Hanna soil has moderate available water
capacity. It is moderately permeable in the solum and
rapidly permeabile in the substratum. Surface runoff is
slow. This soil has a seasonal water table at a depth of
3 to 6 fest during the spring. The surface layer is
strongly acid, unless it is limed. It is friable and easily
tilled. It is moderate in organic matter content.

Most areas of this soil are used for cultivated crops.
Some areas are used for hay and pasture, and others
are in woodland.

25

This soil is suited to growing corn, soybeans, and
small grain. The moderate availabie water capacity and
the acidity are the major limitations in use and
management. A conservation cropping system can
include row crops most of the time, Conservation tillage,
using crop residue in or on top of the plow layer, and a
cover crop of grasses, leqgumes, and small grain help
maintain and improve tilth and organic matter content.

This soil is suited to growing grasses and legumes for
hay or pasture if it is adequately limed. When this soil is
used for pasturg, the major concern of management is
overgrazing. Overgrazing reduces the density and
hardiness of plants. Proper stocking rates, rotational
grazing, timely deferment of grazing, and restricted use
during wet periads help keep the pasture and soil in
good condition.

This soil is suited to growing irees. It is moderately
limited by the hazard of plant competition. Seedlings
survive and grow well when competing vegetation is
controlled. Unwanted trees and shrubs can be controlled
or removed by site preparation or by spraying, cutting, or
girdling.

This soil is suitable for dwellings without basements. It
is moderately limited for dwellings with basements by
wetness. Dwellings should be constructed without
basements, and the soil should be artificially drained to
lower the water table. Frost action severely limits this
soil for local rcads and streets. Drainage ditches along
the roads lowers the water table, which helps reduce
frost damage. The sail is severely limited for septic tank
absorption fields by wetness and poor filtering qualities.
An adequate drainage system can help lower the water
table. Although the effluent is readily absorbed into the
soil, pollution of ground water supplies can become a
problem.

This soil is in capability class | and woodland suitability
subclass 10.

Hh—Histosols and Aquolls. These deep soils are
nearly level and depressional and very poorly drained.
They are very low lying on lake plains, outwash plains, till
plains, and moraines. Individual areas are generally
covered by shallow water most of the year. Some years,
they are continually covered with water. They are usually
small and range from 3 to 200 acres but are dominantly
about 10 acres.

In a typical area of Histosols 16 to 60 inches of black,
slightly decomposed or highly decomposed organic
material is over sand, loamy material, or marl. In a typical
area of Aquolls, a thin layer of tlack organic material
about 8 to 12 inches thick is over loamy mineral material.
There are aiso areas where mineral material has washed
over the muck from higher, surrounding soils.

Included with these soils in mapping are small areas of
deep water where there is no vegetation. This makes up
about 3 to 5 percent of the unit.

Most of the Histosols and Aquolls are used as wildlife
habitat. These areas are used as a nursery for numerous
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aquatic species. When adjacent to streams, northern
pike spawns in these areas. The areas are also used by
ducks, geese, and other birds for nesting, feeding, and
protection.

These soils generally are not suitable for building sites
and sanitary facilities because they are limited by
ponding and moderately slow permeability. These
limitations are extremely difficult to overcome because
the areas are in the lowest lying part of the landscape
and receive water from all adjacent slopes.

This soil is in capability subclass Villw but is not
assigned to a woodland suitability subclass.

Hk—Homer loam. This nearly level soil is deep and
somewhat poorly drained. It is on terraces, lake plains,
and outwash plains. Individual areas are irregular in
shape and range from 3 to 104 acres in size. They are
dominantly about 20 acres.

tn a typical profile the surface layer is dark grayish
brown loam about 10 inches thick. The subsoil is about
24 inches thick. The upper part is grayish brown and .
brown, mottled, firm clay loam, and the lower part is
grayish brown, mottled, friable fine sandy loam. Between
depths of 34 and 40 inches the substratum is mottled
yellowish brown and grayish brown, stratified loamy sand
and sand, and between 40 and 60 inches, it is yellowish
brown sand. In some places the subsoil is not as thick.
There are some small areas where the profile has more
sand and others where the profile has more clay. In a
few areas the surface layer is sandy, and the substratum
is clay loam. There are a few areas where slope is more
than 2 percent, and the soil does not have gray mottles
above 18 inches.

Included with this soil in mapping are some small
areas of Milford, Pewamo, and Riddles soils. These
inclusions make up about 8 to 12 percent of the unit.

- This Homer soil has moderate available water capacity
and is moderately permeabie in the solum and very
rapidly permeable in the substratum. Surface runoff is
slow. The soil has a seasonal high water table that is at
a depth of 1 foot to 3 feet during winter and spring. The
surface layer varies widely in reaction as a result of local
liming practices. It is friable and easily tilled. It is
moderate in organic matter content.

Most areas of this soil are used for cultivated crops.
Some areas are used for hay and pasture, and some are
in woodland.

This sail is suited to growing corn, soybeans, and
small grain. Wetness is the main limitation in use and
management. When the scil is adequately drained, a
conservation cropping system can include row crops
most of the time. Conservation tillage, using crop residue
in and on the plow layer, and a cover crop of grasses,
legumes, or small grain help improve and maintain tilth
and organic rmatter content.

This soil is suited to growing grasses and legumes for
hay or pasture. Draining this soil helps attain high yields
for forage or pasture. Deep rooted legumes, such as
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alfalfa, are not as well suited to this soil as shallow
rooted legumes. When this soil is used for pasture, the
major concerns of management are overgrazing and
grazing when the sail is wet, which causes surface
compaction and poor tilth. Overgrazing reduces the
density and hardiness of piants. Proper stocking rates,
rotational grazing, timely deferment of grazing, and
restricted use during wet periods help keep the pasture
and soil in good condition.

This soil is suited to growing trees, but only a few
areas are in woodland. Plant competition and the use of
equipment are the main limitations when this soil is
planted to trees. Seasonal wetness can cause a slight
delay in harvesting or planting. Species that tolerate wet
conditions should be favored in stands. Seedlings
survive and grow well if competing vegetation is
controlled. Unwanted trees can be controlled or removed
by site preparation or by spraying, cutting, or girdling.

This soil is severely limited for dwellings by wetness.
An adequate drainage system is needed to satisfactorily
lower the water table. Dwellings should be constructed
without basements. Frost action and low strength of soil
material severely limit this soil for local roads and
streets. The base material for roads needs strengthening
with a suitable material to support vehicular traffic.
Raising the base of the rcadbed and providing adequate
ditches and culverts help overcome ponding and frost
damage. Wetness and poor filtering qualities are severe
limitations of the soil for septic tank absorption fields. An
adequate drainage system is needed to lower the water
table. Although sewage effluent is readily absorbed into
the soil, pollution of ground water supplies can become
a problem.

This soil is in capability subclass {lw and woodland
suitability subciass 3o0.

Hm—Houghton muck. This nearly level soil is deep
and very poorly drained. It is in bogs within lake plains,
outwash piains, till plains, and moraines. It is frequently
ponded by surface runoff from adjacent, higher lying
parts of the landscape. Individual areas are generally
rounded or elongated. They range from 5 to 60 acres in
size.

In a typical profile the surface layer is black muck
about 9 inches thick. The underlying material is black,
very dark brown, and very dark grayish brown, friable
muck to a depth of about 70 inches. In some areas
hemic material is throughout the profile. In a few areas
the soil is more acid than normal or has gentle slopes.

Included with this soil in mapping are some small
areas of Wallkill soils that make up about 5 to 8 percent
of tha unit.

This Houghton muck has very high available water
capacity and is moderately slowly permeable to
moderately rapidly permeable. Surface runoff ponds.
This soil has a high water table that is at or above the
surface during a considerable part of the year. The
surface layer is generally slightly acid and is very high in
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organic matter content. The surface is a mat of decaying
plants. '

Most of this scil is used as wildlife habitat. This
wetland is used as nursery areas for numerous aquatic
species. It is used by ducks, geese, and other birds for
nesting, feeding, and protection.

This soil is generally not suitable for building sites
because of ponding and low strength of the organic
material. Ponding, frost action, and low strength are
severe limits of this soil for local roads and streets. The
organic material should be removed and suitable
material used as fill to raise and strengthen the base.
The level of the roadway should be raised and adequate
side ditches and culverts provided to help overcome the
ponding and frost damage. This scil is generally not
suitable for septic tank absorption fields because of
ponding and moderately slow permeability.

This soil is in capability subclass Vw and woodland
suitability subclass 4w.

Ho—Houghton muck, drained. This nearly level soil
is deep and very poorly drained. It is in bogs within lake
plains, outwash plains, till plains, and moraines. It is
frequently ponded by surface runoff from adjacent higher
lying parts of the landscape. All of this sail is artificially
drained. Individual areas are generally rounded or
elongated. They range from 5 to 80 acres in size.

In a typical profile the surface layer is black muck
about 9 inches thick. The underlying organic material is
black, very dark brown, and very dark grayish brown,
friable muck to a depth of about 70 inchas. In some
areas hemic material is throughout the profile. in some
areas the soil is more acid than normal, and in a few
areas it has gentle slopes. In some areas the muck is
underlain by sand, marl, or loamy material at a depth of
less than 51 inches.

Included with this soil in mapping are some small
areas of Martisco soils. This inclusion makes up lass
than 12 percent of the unit.

This Houghton muck has very high available water
capacity and is moderatsly slowly permeable to
moderately rapidly permeable. Surface runoff is very
slow or ponds. This soil has a high water table that is at
or above the surface for a considerable part of the year.
The surface layer is generally slightly acid to medium
acid. It is friable, has good tilth, and is very high in
organic matter content.

Most areas of this soil are used for cultivated and
specialty crops. Some areas are used for pasture.

This soil is suited to growing corn, soybeans, and
specialty crops. Wetness and wind ercsion are the major
limitations in use and management. Row crops can be
grown maost of the time in adequately drained areas.
Soybeans are difficult to grow and harvest because of
weeds. Conservation tillage, using crop residue in or on
top of the plow layer, and a cover crop of grasses help
maintain organic matter and good tilth and help reduce
wind erosion.
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This soil is suited to growing grasses for hay or
pasture. When this soil is used for pasture, the major
concern of management is overgrazing. Overgrazing
reduces the density and hardiness of plants. Proper
stocking rates, rotational grazing, timely deferment of
grazing, and restricted use during wet periods help keep
the pasture in good condition.

This soil is poorly suited to growing trees for wood
production. The sail is severely limited for the use of
equipment and by the hazards of plant competition,
seedling mortality, and windthrow because the high
water table is at or near the surface most of the year.
These limitations are extremely difficult to overcome.

This soil is generally not suitable for building sites
because of ponding and the low strength of the organic
material. It is seversly limited for local roads by ponding,
frost action, and low strength of material. The organic
material should be removed and suitable material used
as fill to strengthen the base. The level of the roadway
should be raised and adequate side ditches and culveris
provided to overcome the ponding and frost damage.
This soil generally is not suitable for septic tank
absorption fields because of ponding and the moderately
slow permeability.

This soil is in capability subclass lllw and woodiand
suitability subclass 4w.

Md—Martisco muck, drained. This nearly level soil is
deep and very poorly drained. It is in depressions of old
lake beds, cutwash plains, till plains and in isolated, back-
water positions of flood plains. It is frequently ponded by
surface runoff from adjacent, higher lying parts of the
landscape. Nearly all of this soil is artificially drained.
Individual areas are irregular in shape. They range from
5 to 160 acres in size but are dominantly about 15 acres.

In a typical*profile the surface layer is black muck
about 9 inches thick. The substratum is dark gray,
grayish brown, and gray, friable marl to a depth of 60
inches. In some areas the muck surface layer is less
than 8 inches thick or more than 16 inches thick.

This Martisco muck has very low available water
capacity and is moderately permeable or moderately
rapidly permeable in the organic material and slowly
permeable in the marl and mineral substratum. Surface
runoff is very slow or ponds. This soil has a high water
table that is at or near the surface during a considerable
part of the year. The surface layer is neutral to
moderately alkaline. It is friable, has good tilth, and is
very high in organic matier content.

Most areas of this soil are used for cultivated and
specialty crops.

This soil is suited to growing corn, soybeans, and
specialty crops. Wetness and wind erosion are the major
limitations in use and management. A conservation
cropping system that includes row crops most of the
time can be used in adequaiely drained areas. Soybeans
are difficult to grow and harvest because of weeds.
Conservation tillage, using crop residue in or on top of
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the plow layer, and a cover crop of grasses help
maintain organic matter and good tilth and help reduce
wind erasion.

This soil is suited to growing grasses for hay or
pasture. Draining this soil is necessary 10 attain high
yields for forage or pasture. Whan this soil is used for
pasture, the major concern of management is
overgrazing. Overgrazing reduces the density and
hardiness of plants. Proper stocking rates, rotational
grazing, timely deferment of grazing, and restricted use
during wet periods help keep the pasture in good
condition.

This soit is poorly suited to growing trees for wood
production. The water table at or near the surface is the
main limiting factor. Equipment limitation, seediing
mortality, and windthrow hazards are severe and are
extremely difficutt to overcome. Undrained areas are in
water-tolerant shrubs and trees.

This soil generally is not suitable for building sites
because of ponding and low strength of the organic
material. Ponding, frost action, and low strength severely
limit this soil for local roads. The organic matter and marl
should be removed and suitable material used as fill to
strengthen the base. Drainage ditches along the roads to
lower the water table and elevating the base of the road
helps overcome the frost damage. This soil is generally
not suited to septic tank absorption fields because of
ponding and slow permeability. -

This soil is in capability subclass IVw and woodiand
suitability subclass 4w.

Mm—Maumee loamy fine sand. This nearly level soil
is deep and very poorly drained. It is on outwash piains
and lake plains. It is frequently ponded by surface runoff
from adjacent, higher lying parts of the landscape.
Nearly all of this soil is artificially drained. individual
areas are irregular in shape. They range from 5 to 300
acres in size but are dominantly about 135 acres.

In a typical profile the surface layer is black loamy fine
sand about 10 inches thick. The subsurface layer is very
dark gray loamy fine sand about 8 inches thick. Between
depths of about 18 to 50 inches, the substratum is dark
gray, mottled sand in the upper part and is light brownish
gray, mottled sand in the lower part. To a depth of about
60 inches, the substratum is light brownish gray, mottled
coarse sand. In some areas the surface layer is thinner
and more acid. In some small areas the subsoil has
more clay. In others shells are throughout the profile. In
some areas this soil is brownish and has high
concentrations of iron. In other areas the soil has only the
concentrations of iron. Those areas whera
concentrations of iron are high are located in the
southern part of the county. These high concentrations
of iron do not affect tillage or crop vields.

Included with this soil in mapping are some small
areas of Morocco scils. This inclusion makes up about 5
to 10 percent of the unit.

This Maumee soil has low available water capacity and
is rapidly permeable. Surface runoff is very slow or
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ponds. This soil has a seasonal high water table that is
above the surface or is within 1 foot during a significant
part of the year. The surface layer is generally slightly
acid or neutral. It is friable, has good tilth, and is

 moderate in organic matter content.

Most areas of this soil are used for cultivated crops.
Some areas are used for growing small grain.

This soil is suited to growing corn, socybeans, and
small grain. Wetness is the major limitation in use and
management. Artificial drainage is needed for crop
production; however, droughtiness is a problem in
drained areas. A suitable controlled drainage system
allows row crops to be included in a cropping system
most of the time. Small grain is difficult to grow if the
drainage system is inadequate because the high water
table at or near the surface during the growing season
injures or kills stands. Conservation tillage, using crop
residue in or on top of the plow layer, and a cover crop
of grasses, legumes, or small grain help maintain organic
matter and good tilth.

This soil is suited to growing grasses and legumes for
hay or pasture. Draining this soil is necessary to attain
high yields for forage or pasture. Deep rooted legumes,
such as alfalfa, are poorly suited to this soii because of
the high water table. When this soil is used for pasture,
the major concern of management is overgrazing.
Overgrazing reduces the density and hardiness of plants.
Proper stocking rates, rotational grazing, timely
deferment of grazing, and restricted use during wet
pericds help keep the pasture and soil in good condition.

This soil is poorly suited to growing trees, and only a
few areas are in woodland. The soil is severely limited
for the use of equipment. It is severely limited by the
windthrow hazard because the water table is at or near
the surface for long periods of time. Wetness restricts
harvesting of trees to exiremely dry seasons or periods
when the ground is frozen. Species which are talerant to
wetness should be favored in stands. Seedling survival
and growth is improved if competing vegetation is
controlled. Unwanted trees and shrubs can be controlied
or removed by site preparation or by spraying, cutting, or
girdiing.

This soil is severely limited and is generally unsuitable
for building sites because of ponding. An adequate
drainage system is needed to remave excess water.
Ponding severely limits this soil for local roads and
streets. Constructing roads on raised, well compacted fill
material and providing adequate side ditches and
culverts along the road help overcome the ponding. This
soil is severely limited and is generally unsuitable for
septic tank absorption fields because of ponding and
poor filtering qualities.

This sail is in capability subclass lllw and woodland
suitability subclass 4w,

Mn—Maumee Variant loamy sand. This nearly level
s0il is deep and very poorly drained. It is in aliuvial
positions on outwash plains. It is frequently ponded by
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surface runoff from adjacent higher lying parts of the
landscape and is subject to frequent flooding. Individual
areas are irregular in shape and are generally around old
oxbows of the old Kankakee River. They range from 15
to 90 acres in size but are dominantly about 30 acres.

In a typical profile the surface layer is very dark brown
loamy sand about 8 inches thick. The subsurface layer is
grayish brown, mottled sand and thin tongues of very
dark gray sand about 4 inches thick. The upper part of
the subsiratum is dark grayish brown and brown, mottled
sand, and the middle part is brown, mottled sand that
has a 2-inch band of black muck. Below this, to a depth
of 60 inches, is mottled gray, yellowish brown, and
reddish brown sand that has 1/8- to 1/4-inch bands of
organic matter. The entire profile has many partially
decomposed shells in it. In some small areas organic
matter decreases regularly with depth. In some small
areas the sail has grayish, motiled horizons, does not
have shells throughout the profile, or has a thin surface
layer of muck.

Included with this soil in mapping are small areas of
Fluvaguents. This inclusion makes up about 8 10 10
percent of the unit.

This Maumee Variant has moderate available water
capacity and is moderately rapidly permeable to very
rapidly permeable. Surface runoff is very slow or ponds.
This scil has a seasonal high water table that is above
the surface or within 1 feot during a significant part of
the year. The surface layer is generally neutral or mildly
alkaline. It is friable, has good tilth, and is high in organic
matter content.

Most areas of this soil are used for cultivated crops.
Some areas are used for small grain.

This soil is suited to growing corn, soybeans, and
small grain. Wetness and flooding are the major
limitations in use and management. Droughtiness
becomes a problem in drained areas. In adequately
drained areas, a cropping system can include row crops
most of the time. Small grain is difficult to grow if the
drainage system is inadequate because the high water
table at or near the surface during the growing season
injures or kills stands. Conservation tillage, using crop
residue in or on top of the plow {ayer and a cover crop
of grasses, legumes, or small grain help maintain organic
matter and good tilth.

This soil is suited to growing grasses and legumes for
hay or pasture. Draining this soil is necessary to attain
high yields for forage and pasture. Deep rooted legumes,
such as alfalfa, are poorly suited to this soil because of
the high water table. When this soil is used for pasture,
the major concern of management is pvergrazing.
Overgrazing reduces the density and hardiness of plants.
Proper stocking rates, rotational grazing, timely
deferment of grazing, and restricted use during wet
periods help keep the pasiure and soil in good condition.

This sail is poorly suited to growing trees, and only a
few areas are in woodland, The soll is severely limited
for the use of equipment. it is also severely limited by
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the hazards of seedling mortality and windthrow because
the water table is at or near the surface for long periods
of tima. Wetness restricts harvesting of trees to
extremely dry seasons or periods when the ground is
frozen. Species which are tolerant to wetness should be
favored in stands. Some reptanting of seedlings might be
necessary. Seedling survival and growth is improved if
competing vegetation is controlled. Unwanted trees and
shrubs can be controlled or removed by site preparation
or by spraying, cutting, or girdling.

This soil is generaily not suitable for building sites.
Ponding and flooding are severe limitations for this use.
Ponding, flooding, and frost action severely limit this soil
for local roads. Drainage ditches along the reads to
lower the water table help reduce the potential for frost
action. Elevating the roadbed above the level of flooding
or ponding also helps overcome these limitations. This
soil is generally not suitable for septic tank absorption
fields because of ponding, flooding, and poor filtering
qualities.

This soil is in capability subclass Hiw and woodland
suitability subclass 4w.

Mp—Milford silty clay loam. This nearly level soil is
deep and poorly drained. It is on glacial lakebeds. It is
occasionally ponded by surface runoff from adjacent
higher lying parts of the landscape. Individual areas are
broad and irregular in shape. They range from 10 to 200
acres in size but are dominantly about 50 acres.

in a typical profile the surface layer is black silty clay
loam about 9 inches thick. The subsurface layer is very
dark gray, mottled silty clay loam about 8 inches thick.
The subsoil is gray, mottled, very firm silty clay loam
about 21 inches thick. The upper part of the substratum,
between 38 and 50 inches, is mottled gray and olive
brown, stratified silty clay loam and sandy clay loam.
Below this, to a depth of about 60 inches, the
substratum is mottled olive brown, gray, and brown,
stratified sandy loam, silt, and clay. In some areas the
surface layer can be silt loam, and in some small areas
the substratum is not stratified.

Included with this soil in mapping are a few small
areas of soils that are on slightly higher parts of the
landscape. These soils have a lighter colored surface
layer and less clay in the upper horizons. This inclusion
makes up about B to 12 percent of the unit.

This Milford soil has high available water capacity and
is moderately slowly permeable. Surface runoff is very
slow or ponds. This goil has a seasonal high water fable
that is above or within 2 feet of the surface during the
spring. The surface layer is medium acid unless it is
limed. It becomes cloddy and hard to work if tilled when
too wet. It is high in organic matter content.

Most areas of this socil are used for cultivated crops.
Some areas are used for hay or pasture, and some are
in woodland.

This soil is well suited to growing corn, soybeans, and
small grain. Wetness is the major limitation in use and
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management. A cropping system can include row crops
most of the time. Conservation tillage, using crop residue
in or on top of the plow layer, and a cover crop of
grasses, legumes, or small grain help improve and
maintain tilth and organic matter content.

This soil is well suited to growing grasses and legumes
for hay or pasture. Draining this soil is necessary to
attain high yields for forage or pasture. Deep rooted
legumes, such as alfalfa, are not as well suited to this
soil as shallow rooted legumes. When this soif is used
for pasture, the major concerns of management are
overgrazing and grazing when the soil is too wet, which
causes surface compaction and poor tilth. Overgrazing
reduces the density and hardiness of plants. Proper
stocking rates, rotational grazing, timely deferment of
grazing, and restricted use during wet periods help keep
the pasture and soil in good condition.

This soil is not rated for timber production because
trees are not native to these soils. If trees are planted,
they are used for windbreaks. Water-tolerant trees and
shrubs grow in some undrained areas.

This soil is severely limited and is generally unsuitable
for building sites because of ponding. Frost action,
ponding, and low strength severely limit this soil for local
roads. Drainage ditches along the roads to lower the
water table and elevating the roadbed help reduce
ponding and frost damage. Strengthening the base
material with sand and grave! helps support traffic.
Ponding and the moderately slow permeability severely
limit this soil for septic tank absorption fields. As a result,
the soil is generally unsuitable for this use.

This soil is in capability subciass llw but is not
assigned to a woodland suitability subclass.

Mr82—Moriey silt loam, 2 to 6 percent slopes,
eroded. This gently sloping scil is deep and well drained
and moderately well drained. It is on uplands. Individual
areas are irregular in shape. They range from 3 to 100
acres in size but are dominantly about 25 acres.

In a typical profile the surface layer is dark grayish
brown silt loam about 8 inches thick. The subsoil is firm
silty clay loam about 26 inches thick. The upper part is
yellowish brown, the middle part is dark yellowish brown
and yellowish brown, and the lower part is yellowish
brown and is mottled. The substratum is pale brown,
mottled silty clay to a depth of 80 inches. In some areas
the solum is more than 48 inches thick. In some places
the soil has a surface layer of loam. In some places the
soil has slope of more than 6 percent, and in a few it
has slope of less than 2 percent.

Included with this soil in mapping are some small
areas of Blount soils in lower positions of the landscape.
This inclusion makes up about 10 to 15 percent of the
unit.

This Morley soil has high available water capacity and
is moderately slowly permeable, This soil has a water
table that is at a depth of 3 to 6 fest. Surface runoff is
rapid. This soil has a water table that is at a depth of 3
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to 6 feet. The surface layer is medium acid to neutral. It
becomes cloddy and hard to work if it is tilled when wet.
It is moderate in organic matter content.

Some areas of this soil are used for cultivated crops.
Some areas are in pasture, and some are in woodland.
Some urban development has taken place on this soil in
the northern part of the county.

This soil is well suited to growing corn, soybeans, and
small grain. Conservation practices are needed to
control erosion and surface runoff when cultivated crops
are grown. Crop rotation, conservation tillage, terraces,
diversions, contour farming, grassed waterways, or grade
stabilization structures help prevent excessive soil loss.
Using crop residue in or on top of the plow layer and a
cover of grasses, legumes, or smali grain also help
control erosion and improve and maintain tilth and
organic matter content.

- This soil is well suited to growing grasses and legumes
for hay or pasture. These crops are also effective in
controlling wind and water erosion. When this soil is
used for pasture, the major concerns of management are
overgrazing and grazing when the soil is wet, which
causes surface compaction, excessive runoff, and poor
tilth. Overgrazing also reduces the density and hardiness
of plants. Proper stocking rates, rotational grazing, timely
deferment of grazing, and restricted use during wet
periods help keep the pasture and soil in good condition.

This soil is well suited to growing irees. Plant
competition is the main limitation. Seedlings survive and
grow well when competing vegetation is controlled.
Unwanted treas and shrubs can be controlled or
removed by site preparation or by spraying, cutting, or
girdling.

This soil is moderately limited for dwellings without
basements by shrinking and swelling of the soil. Weiness
ind shrink-swell potential are moderate limitations of this

oil for dwellings with basements. Footings and
foundations should be designed to prevent structural
damage caused by shrinking and swelling of the soil.
Houses should be constructad without basements, or
foundation drains should be installed. Low strength
severely limits this soil for local roads and streets.
Strengthening the base material with sand and gravel or
replacing the base with more suitable material helps
support vehicular traffic. This sail is severely limited for
septic tank absorption fields by wetness and moderately
slow permeability. Where commercial sewers are not
available, absorption fields should be increased in size to
overcome the reduced permeability of the subsoil.

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

MrC2—Morley silt loam, 6 to 12 percent slopes,
eroded. This moderately sloping soil is deep and well
drained and moderately well drained. It is on uplands.
Individual areas are irregular in shape. They range from
3 to 50 acres in size but are dominantly about 20 acres.

In a typical profile the surface layer is dark grayish
brown silt loam about 8 inches thick. The subsoil is firm
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silty clay loam about 26 inches thick. The upper part is
yellowish brown, the middle part is dark yellowish brown
and yellowish brown and is mottled, and the lower part is
yellowish brown and is mottled. The subsiratum is pale
brown, mottled silty clay loam to a depth of 60 inches. In
some areas the solum is more than 48 inches thick. In
some places the soil has slope of less than 6 percent
and in a few it has slope of more than 12 percent. In
some small areas the soil is severely eroded.

This Morley soil has high available water capacity and
is moderaiely slowly permeable. Surface runcff is rapid.
This soil has a water table that is at a depth of 310 6
feet. The surface layer is medium acid to neutral. It
becomes cloddy and hard to work if it is tilled when wet.
it is medium in organic matter content.

Some areas of this soil are used for culiivated crops.
Some areas are in pasture, and others are in woodland.
Some urban development has taken place on this soil in
the northern part of the county. _

This soit is poorly suited to growing cultivated crops.
Erosion is a severe problem when growing corn and
soybeans. Small grain can be grown in rotation with
meadow or pasture. Conservation practices are needed
to control erosion and surface runoff when cultivated
crops are grown. Crop rotation, conservation tillage,
terraces, diversions, contour farming, grassed
waterways, of grade stabilization structures help prevent
excessive soil loss. Using crop residue in or on top of
the plow layer and a cover ¢rop of grasses, legumes, or
small grain help control erosion and help improve and
maintain tilth and organic maiter content.

This sail is well suited to growing grasses and legumes
for hay or pasture. These crops are also effective in
controlling wind and water erosion. When this soil is
used for pasture, the major concerns of management are
overgrazing and grazing when the soil is wet, which
causes surface compaction, excessive runoff, and poor
tilth. Overgrazing also reduces the density and hardiness
of plants. Proper stocking rates, rotational grazing, timely
deferment of grazing, and restricted use during wet
periods help keep the pasture and soil in good condition.

This soil is well suited to growing irees. Flant
competition is the main limitation. Seedlings survive and
grow well when competing vegetation is controlled.
Unwanted trees and shrubs can be conirolled or
removed by site preparation or by spraying, cutting, or
girdling.

This soil is moderately limited for dwellings with and
without basemenrts by slope and shrinking and swelling
of the soil. Wetness is also a moderate limitation for
dwellings with basements. Houses should be built
without basements and designed to fit the moderate
slopes. Extensive earth moving can be required 1o level
the area sufficiently for construction. Footings and
foundations should be designed to prevent structural
damage caused by shrinking and swelling of the soil. If
dwellings are to be constructed with basements,
foundation drains should be installed. Developing one lot
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at a time while retaining as much existing vegetation as
possible helps reduce scil erosion. Other maasures to
reduce erosion are: To design housing so roads follow
the contour of the slope, to have diversions between lots
to intercept runoff, and to stockpile topsoil and put it
back as the final layer. The topscil should be reseeded
as quickly as possible to reduce the possibility of the
topsoil eroding. This soil is severely limited for local
roads and streets by low strength. Strengthening the
base material with sand and gravel or replacing the base
with more suitable material helps support vehicular
traffic. Moderately slow permeability and wetness
severely limit this soil for septic tank absorption fields.
Where commercial sewers are not available, increasing
the size of absorption fields has been used to overcome
the reduced permeability of the subscil. Slopes can
present problems in design. The number of lines might
have to be reduced and then lengthened to obtain the
desired size of field, or some lines might be placed at
greater depths so all lines receive equal flow.

This soil is in capability subclass llle and weoodland
suitability subclass 2o.

MrD2—Morley silt loam, 12 to 18 percent slopes,
eroded. This strongly sloping soil is deep and well
drained and moderately well drained. It is on uplands.
Individual areas are irregular in shape. They range from
3 to 30 acres in size.

In a typical profile the surface layer is dark grayish
brown silt loam about 4 inches thick. The subsoil is
about 25 inches thick. The upper part is yellowish brown,
firm loam; the middle part is dark yellowish brown and
yellowish brown, firm clay loam; and the lower part is
vellowish brown, mottled, firm clay loam. The substratum
is pale brown, mottled clay loam to a depth of 60 inches.
In places the surface layer is yellowish brown. In some
areas the solum is more than 48 inches thick. In some
places the soil has slope that is less than 12 percent or
more than 18 percent. There are some small areas of
severely eroded soils.

This Morley soil has high available water capacity and
is moderately slowly permeable. Surface runoff is very
rapid. This soil has a water table that is at depth of 3 to
6 feet. The surface layer is medium acid to neutral. It is
friable and is moderate in organic matter content.

Most areas of this soil are in woodland. A few areas
are in pasture or are used for cultivated crops.

This soil is poorly suited to growing cultivated crops.
Erosion is severe if the soil is tilled. Because of the
heavy textures and the slow permeability, surface runoff
becomes a problem if crops are grown. Small grain can
be grown in rotation with meadow or pasture. If cropping
is attempted, conservation practices, such as crop
rotation, conservation fillage, terraces, diversions,
contour farming, grassed waterways, or grade
stabilization structures, are needed to help prevent
excessive soil loss. The practices used will need to be
based on the size of the unit of soil. Using crop residue
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in or on top of the plow layer and a cover crop of
grasses, legumes, or small grain alse help control
erosion and help improve and maintain tilth and organic
matter content.

This soil is suited to growing grasses and legumes for
hay or pasture. These crops heip control wind and water
erosion and reduce the velocity of surface runoff. When
this soil is used for pasture, the major concerns of
management are overgrazing and grazing when the soil
is wet, which causes surface compaction, excessive
runoff, and poor tilth. Overgrazing also reduces the
density and hardiness of plants. Proper stocking rates,
rotational grazing, timely deferment of grazing, and
restricted use during wet periods help keep the pasture
and soil in good condition. :

This soil is well suited to growing trees. The soil has
moderate limitations for the use of equipment. Slopes
are 100 steep to use some machinery, The soil is also
limited moderately by seedling mortality, erosion, and
plant competition. Tree seedlings should be planted as
early as possible in the spring to reduce mortality. Some
replanting of seedlings might be necessary. Seedling
survival and growth is improved if competing vegetation
and erosion are controlled. Unwanted trees and shrubs
can be controlled or remaved by site preparation or by
spraying, cutting, or girdling.

This soil is severely limited for building sites by slope.
Houses should be designed to fit the slope or extensive
earthmoving is required. Footings and foundations
should be designed to prevent structural damage caused
by shrinking and swelling of the scil. Developing one lot
at a time while retaining as much existing vegetation as
possible helps reduce soil erosion. Other measures to
reduce erosion are: Design housing so roads follow the
contour of the slopes, have diversions between lots to
intercept runoff, stockpile topsoil and put it back as the
final layer, and reseed as quickly as possible to desired
grasses to reduce the possibility of the topsoil eroding.
This soil is severely limited for local roads and streets by
slope and low strength. Extensive road cuts might be
necessary. Strengthening the base material with sand
and gravel or replacing the base with more suitable
material helps support vehicular traffic. Slope, wetness,
and moderately slow permeability severely limit this soil
for septic tank absorption fields. Where commercial
sewers are not available, an alternate site should be
selected for the septic tank absorption field. It is difficult
to operate machinery on some of the slopes tc install
the absorption fields. Slope presents problems in design.

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

Mx—Morocco loamy fine sand. This nearly level soil
is deep and somewhat poorly drained. It is on outwash
plains. Individual areas are irregular to rounded in shape.
They range from 3 to 542 acres in size but are
dominantly about 50 acres.

in a typical profile the surface layer is very dark gray
loamy fine sand about 6 inches thick. The subsurface
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layer is yellowish brown loamy fine sand about & inches
thick. The subsoil is about 33 inches thick. The upper
part is yellowish brown, mottled, friable loamy fine sand,
and the lower part is pale brown and very pale brown,
mottied, loose fine sand. Between depths of 47 and 57
inchas, the substratum is brown, mottled sand, and
between depths of 57 and 60 inches, it is pale brown
sand. in some places the dark colored surface layer is
more than 10 inches thick. There are some small areas
where the scil has strata of loamy sand and sandy loam.
Also there are small areas where the subsoil is lighter
colored.

Included with this soil in mapping are some small
areas of Maumee and Newton soils in the depressional
areas. These inclusions make up about 5 to 18 percent
of the unit. . :

This Morocco s0il has low available water capacity
and is rapidly permeable. Surface runoff is slow. This soil
has a seasonal high water table that is at a depth of 1
foot to 2 feet during the winter and spring. The surface
layer is strongly acid or very strongly acid unless it is
limed. It is very friable, has good tilth, and is moderate in
organic matter content.

Some areas of this soil are used for cultivated crops.
Some areas are used for hay and pasture, and some are
in woodland.

This soil is suited to growing corn, soybeans, and
small grain. Wetness is the major limitation in use and
management. Droughtiness becomes a problem in
drained areas. Wind erosion can aisc occur during dry
periods. When this soil is adequately drained, a cropping
system can include row crops most of the time.
Conservation tillage, using crop residue in or on top of
the plow layer, and a cover crop of grasses, legumes, or
small grain help improve and maintain tilth and organic
matter content and help ¢ontrol wind erosion.

This soil is suited to growing grasses and legumes for
hay or pasture. Draining this soil helps attain high yields
for forage or pasture. Deep rooted legumes, such as
alfalfa, are poorly suited to this soil because of the high
water table. When this soil is used for pasture, the major
concern of management is overgrazing. Overgrazing
allows wind erosion and reduces the density and
hardiness of plants. Proper stocking rates, rotational
grazing, timely deferment of grazing, and restricted use
during wet and very dry periods help keep the pasture
and soil in good condition.

This soil is suited to growing trees, but only a few
areas are in woodland. It is limited moderately by
seadling mortality. Seedling survival and growth is
improved if competing vegetation is controlled.
Unwanted trees and shrubs can be controlled or
removed by site preparation or by spraying, cutting, or
girdling.

This seil is severely limited for building sites by
wetness. An adequate drainage system is needed to
satisfactorily lower the water table. Dwellings shouid be
constructed without basements. Frost action and
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wetness moderately limit this soil for local roads and
siraets. Drainage ditches along the roads to lower the
water table and elevating the roadbed help overcome
wetness and frost damage. This scil is severely limited
for septic tank absorption fields by wetness and poor
filtering qualities. When urban sanitary facilities are not
available, septic tank absorption fields can poliute
nearby ground water supplies.

This soil is in capability subclass Vs and woodland
suitability subclass 3o.

Mz—Muskego muck, drained. This nearly level or
depressional soil is deep and very poorly drained. It is in
bogs within the lake plains, outwash plains, tilt plains,
and the moraine. It is frequently ponded by surface
runoff from adjacent higher lying parts of the landscape.
Individual areas are generally rounded or elongated.
They range from 5 to 80 acres in size but are dominantly
about 30 acres.

In a typical profile the surface layer is black muck
about 10 inches thick. The subsurface layer is reddish
brown, slightly decomposed muck about 6 inches thick.
The underlying coprogenous earth extends to a depth of
about 78 inches. The upper part is very dark gray, the
middle part is dark brown, and the lower part is dark
gray. Below this, to a depth of 80 inches, is gray marl.
There are some small areas of soils that are underlain
by mar! or sandy or loamy material. Also there are areas
of sails where the muck is more than 51 inches thick.

This Muskego muck has very high available water
capacity and is moderately slowly permeable to
moderately rapidly permeable in the upper part of the
solum and slowly permeable in the underlying
coprogenous earth. Surface runoff is very slow or ponds.
This soil has a high water table that is at or above the
surface a considerable part of the year. The surface
layer is slightly acid or medium acid. it is friable, has
good tilth, and is very high in organic matier content.

Most areas of this socil are used for cultivated crops.
Some areas are used for pasture.

This soil is suited to growing corn, soybeans, and
specialty crops. Wetness, ponding, and wind erosion are
the major limitations in use and management. When this
soil is adequately drained, a conservation crop system
can include row crops most of the time. Soybeans are
difficult to grow and harvest because of weeds.
Conservation tillage, using crop residue in or on top of
the soil, and a cover crop of grasses help maintain
organic matter and tilth and help reduce wind erosion.

This soil is suited to growing grasses for hay or
pasture. When the soil is adequately drained, yields can
be greatly increased. When this soil is used for pasture,
the major concern of management is overgrazing.

Overgrazing reduces the density and hardiness of plants.

Proper stocking rates, rotational grazing, timely
deferment of grazing, and restricted use during wet
periods help keep the pasture in good condition.
This soil is poorly suited to growing trees for wood
production. It is limited severely for the use of
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equipment. The soil is also limited severely by the
hazards of plant competition, seedling moriality, and
windthrow because the high water table is at or above
the surface most of the year. Harvesting and logging
should be done during drier seasons of the year or
periods when the ground is frozen. Water-tolerant irees
and shrubs are growing in the undrained areas.

This soil is generally not suitable for building sites
because of the low strength of the organic material and
ponding. Ponding, frost action, and low strength severely -
limit this soil for local roads. The organic material and
the coprogenous earth should be removed and suitable
material used as fill to strengthen the base. Lowering the
water table by using side ditches and culverts and
elevating the roadbed helps reduce ponding and frost
damage. This soil is generally not suitable for septic tank
absorption fields. Ponding and slow permeability in the
coprogenous earth material are severe limitations for this
use.

This soil is capability subclass IVw and woodland
suitability subclass 4w.

Nf—Newton loamy fine sand. This nearly level soil is
deep and very poorly drained. it is acid and is on
outwash plains and lake plains. It is frequently ponded
by surface runoff from adjacent higher lying paris of the
landscape. Individual areas are rounded to oblong in
shape. They range from 3 to 400 acres in size but are
dominantly about 50 acres.

In a typical profile the surface layer is black loamy fine
sand about 10 inches thick. The subsurface layer is very
dark gray loamy fine sand about 5 inches thick. To a
depth of 60 inches, the substratum, in sequence
downward, is light brownish gray, mottled fine sand; light
gray fine sand; gray, mottled fine sand; gray loamy fine
sand; and gray fine sand. There are some small areas
where the solum is less acid or where the subhorizons
have more clay.

Included with this soil in mapping are some small
areas of Saugatuck and Morocco soils. These inclusions
make up about 3 to 8 percent of the unit.

This Newton soil has low available water capacity and
is rapidly permeable. Surface runoff is very slow or
ponds. This soil has a seasonal high water table that is
above the surface or within 1 foot of the surface during a
significant part of the year. The surface layer is strongly
acid, unless it is limed. It is moderate in organic matter
content.

Most areas of this soil in the southern part of the
county are used for culiivated crops. Some areas are
used for pasture and some for woodland.

This soil is suited to growing corn, soybeans, and
small grain. The seasonal high water table and strong
acidity are the major limitations that affect the use and
management of this soil. Droughtiness can become a
problem in drained areas. A suitable drainage system is
difficult to establish because adequate outlets are not
available in most places. Excessive drainage can cause
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droughtiness and wind erosion. If a suitable controlled
drainage system is established, a conservation cropping
system can include row crops mast of the time. Small
grain is difficult to grow if the drainage system is
inadequate because the high water table at or near the
surface during the growing season injures or kills stands.
Lime should be added according to scil tests and plant
needs for crop growth and production. Conservation
tillage, using crop residue in or on top of the plow layer,
and a cover crop of grasses, legumes, or small grain
help improve and maintain tilth and organic matter
content.

This soil is suited to growing grasses and legumes for
hay or pasture. When the soil is adequately drained,
yields can be greatly increased. Deep rooted legumes,
such as alfalfa, are poorly suited to this soil because of
the high water table. When this soil is used for pasture,
the major concerns of management are overgrazing and
grazing when the soil is wet. Artificial drainage is needed
o remove excess water. Overgrazing can allow wind
erosion and reduce the density and hardiness of plants.
Proper stocking rates, rotational grazing, timely
deferment of grazing, and restricted use during wet

periods help keep the pasture and soil in good condition.

This seil is poorly suited to trees, Some water-tolerant
trees grow on this soil. This soil is severely limited for
the use of equipment. It is also limited seversly by the
hazards of seedling mortality, windthrow, and plant
competition because the water table is at or near the
surface of the soil for extended periods. Wetness
restricts harvesting of trees to extremely dry seasons or
periods when the ground is frozen. Species which are
tolerant to wetness should be favored in stands. Some
replanting of seedlings might be necessary. Seedling
survival and growth is improved if competing vegetation
is controlled. Unwanted trees and shrubs can be
controlled or removed by site preparation or by spraying,
cutting, or girdling.

This soil is severely limited and is generaily unsuitable
for building sites because of ponding. Most areas of this
soil are difficult to drain because they are often in the
lowest lying part of the landscape and receive surface
runoff from adjacent slopes. Ponding severely limits this
soil for local roads and streets. Drainage ditches
along the roads to lower the water table or elevating the
roadbed above the ponding level helps overcome this
limitation. This soil is severely limited and is generally
unsuitable for septic tank absorption fields by ponding
and poor filtering qualities.

This soil is in capability subclass IVw and woodland
suitability subclass 4w.

OaC—Oakville fine sand, 4 to 12 percent slopes.
This gently sloping and moderately sloping soil is deep
and well drained. It is on outwash plains, low sand

“ dunes, and beach ridges. Individual areas are irregular in
shape. They range from 5 to 110 acres in size but are
dominantly about 35 acres.

Soil survey

In a typical profile the surface layer is dark yellowish
brown fine sand about 8 inches thick. The subsoil is
about 25 inches thick. The upper part is yellowish brown,
loose fine sand, and the lower part is brownish yellow,
loose fine sand. The substratum is very pale brown fine
sand. In some areas the surface layer is less than 8
inches thick. In some places the soil has slope of less
than 4 percent or more than 12 percent. In some places
the soil is strongly acid.

Included with this soil in mapping are some areas of
moderately well drained Brems soils in slightly lower
positions, somewhat poorly drained Morocco soils on
lower lying flats, and very poorly drained Newton soils in
low lying swales and poorly defined drainageways.
These inclusions make up about 5 to 10 percent of the
unit.

This Gakville soil has low available water capacity and
is very rapidly permeable. Surface runoff is medium or
slow. The surface layer is neutral. It is moderate in
organic matter content.

Most areas of this soil are in woodland. The trees
have stabilized the movement of the sand.

Trees grow fairly well on this soil. Seedling mortality
caused by the droughtiness of this soil is a severe
limitation when this soil is planted to trees. Tree
seedlings should be planted as early as possible in the
spring. Some replanting of seedlings is usually needed to
maintain density of stands. Seedlings survive and grow
fairly well when competing vegetation is controlled.
Unwanted trees and shrubs can be controlled or
removed by site preparation or by spraying, cutting, or
girdling.

This soil is moderately limited for dwellings with and
without basements by slope. Some earthmoving might
be required to build. Foundations and footings should be
constructed to provide stability of the structure. Banks
slough in most excavations. Slope moderately limits this
soil for local roads and streets. Poor filtering qualities
severely limit this soil for septic tank absorption fields.
Septic tank absorption fields can seep and pollute
nearby shallow wells.

This soil is in capability subclass Vis and woodland
suitability subclass 3s,

OaE—Oakville fine sand, 12 to 25 percent slopes.
This strongly sloping to moderately steep soil is deep
and well drained. It is on cutwash plains, low sand
dunes, and beach ridges. Individual areas are irregular in
shape. They range from 5 to 150 acres in size but are
dominantly about 45 acres.

In a typical profile the surface layer is black fine sand
about 4 inches thick. The subsurface layer is dark
grayish brown fine sand about 10 inches thick. The
subsoil is yellowish brown, loose fine sand about 25
inches thick. The substratum is light yellowish brown fine
sand to a depth of about 80 inches. In some areas the
dark colored surface layer is less than 4 inches thick. In
some areas the substratum is very pale brown. tn some
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places the soil is strongly acid. In others it has slope of
less than 12 percent or more than 25 percent.

Included with this soil in mapping are some areas of
Duneland that also is strongly sloping to moderately
steep. This inclusion makes up about 3 to 5 percent of
the unit.

This Dakville soil has low available water capacity and
is very rapicly permeable. The organic matter content of
the surface layer is moderate. Surface runoff is medium
or rapid. The surface layer is neutral. It is moderate in
organic matter content.

Most areas of this soil are in woodland. The trees
have stabilized the movament of sand.

Trees grow fairly well on this soil. The soil is severely
limited for the use of equipment. Seedling mortality
caused by the droughtiness on the sandy slopes is a
severe limitation when this soil is planted to trees.
Erosion is a moderate limitation for trees planted on this
soil. Tree seedlings should be planted as early as
possible in the spring to take advantage of moisture
available. Some replanting of seedlings is usually needed
to maintain density of stands. Seedling survival and
growth is improved if competing vegetation and erosion
are controlled. Unwanted trees and shrubs can be
controlled or removed by site preparation or by spraying,
cutting, or girdling.

This soil is severely limited for building sites by slope.
Extensive earthmoving might be required to build.
Houses need to be of special design to fit these sites.
Foundations and footings should be constructed to
provide stability of the structure. Structures might need
to be placed on pilings. Banks slough in most
excavations. Slope severely limits this soil for local roads
and streets. Extensive road cuts might be necessary,
and roads should be placed on the contour of the slope
to help reduce erosion. Slope and poor filtering qualities
are severe limitations for septic tank absorption fields.
Septic tank absorption fields ¢an seep and pollute
nearby shallow wells. If commercial sewers are not
available, an alternate site should be selected for the
filter field.

This soil is in capability subclass Vlls and woodland
suitability subclass 3s.

Pa--Palms muck, sandy substratum. This nearly
level soit is deep and very poorly drained. It is on lake
plains, till plains, or moraines that are in basins that were
lakes or ponds. |t is frequantly ponded with surface
runoff from adjacent higher lying parts of the landscape.
Individual areas are generally rounded or elongated.
They range from 3 to 490 acres in size but are
dominantly about 20 acres.

In a typical profile the surface layer is black muck
about 10 inches thick. The underlying muck is black and
extends to a depth of about 24 inches. Between depths
of 24 and 44 inches, the upper part of the substratum is
dark grayish brown and dark gray and grayish brown,
mottled loam. Between depths of 44 and 54 inches, the
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substratum is dark grayish brown and grayish brown,
mottled sandy loam. To a depth of 60 inches it is gray
sand. In some areas the substratum is loam to a depth
of more than 60 inches. There are a few small areas
where the muck surface is less than 16 inches thick. In
some areas the muck is more than 51 inches thick. In
some areas the organic horizon is slightly acid or neutral.
There are some areas where the muck is underlain by
sandy material, marl, or coprogenous earth.

Included with this soil in mapping are some small
areas of Wallkill scils. This inclusion makes up about 5
to 15 percent of the unit.

This Palms muck has very high available water
capacity. It is moderately slowly permeable to
moderately rapidly permeable in the organic layers and
moderately permeable to moderately slowly permeable in
the loamy substratum. Surface runoff is very slow or
ponds. This soil has a seasonal high water table that is
at or above the surface much of the year. The surface
layer is slightly acid or medium acid. It is friable, has
good tilth, and is very high in organic matter content.

Most areas of this soil are used for cultivated crops
and some specialty crops. Some areas are used for
pasture or are in woodland.

This soil is suited to growing corn, soybeans, and
specialty crops. Wetness and wind erosion are the major
limitations in use and managemeant of this soil. A
conservation cropping system can include row crops
most of the time. Soybeans are difficult to grow and
harvest because of weeds. Conservation tillage, using
crop residue in or on top of the plow layer, and a cover
crop of grasses help control wind erosion and heip
maintain tilth and organic matter content.

This soil is suited to growing grasses for hay or
pasture. Draining this soil is necessary to attain high
yields for forage or pasture. When this soil is used for
pasture, the major concern of management is
overgrazing. Overgrazing reduces the density and
hardiness of planis. Proper stocking rates, rotational
grazing, timely deferment of grazing, and restricted use
during wet periods help keep the pasture and soil in
good condition,

This soil is poorly suited to growing trees for wood
production. The water table at or near the surface is the
main limiting factor. Equipment limitation, seedling
moriality, and windthrow hazards are severe and are
extremely difficult to overcome.

This soil is generally not suitable for building sites
because of the low strength of the organic material and
ponding. Ponding, frost action, and low strength severely
limit this soil for local roads. The muck should be
removed and suitable material used as fill to strengthen

" the base. Lowering the water table by using side ditches

along roads and culverts and elevating the roadbed help
overcome ponding and frost damage. This soil is
generally not suitable for septic tank absorption fields
because of ponding and the moderately slow
permeability.
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This soil is in capability subclass lllw and woodland
suitability subclass 4w,

Pe—Pewamo silty clay loam. This nearly level soil is
deep and very poorly drained. It is in depressional areas
of till plains, lake plains, and moraines. It is frequently
ponded by surface runoff from adjacent higher lying
parts of the landscape. Individual areas are irregular or
elongated in shape. They follow drainageways or are in
depressions. They range from 3 to 84 acres in size but
are dominantly about 10 acres.

In a typical profile the surface layer is black silty clay
loam about 10 inches thick. The subseil is about 29
inches thick. It is dark gray, mottled, firm silty clay loam
in the upper part and grayish brown, mottled clay loam
and silty clay loam in the lower part. The substratum is
grayish brown, mottled silty clay loam to a depth of 60
inches. In some places the dark surface layer is the
depth of the plow layer. In some places thin layers of
overwash material from surrounding soils cover the
surface.

Included with this soil in mapping are a few small
areas of Blount and Homer soils on slightly higher parts
of the landscape and Washtenaw soils in slightly lower
parts or in depressional areas. These inclusions make up
about 8 to 12 percent of the unit.

This Pewamo soil has high available water capacity
and is moderately slowly permeable. Surface runoff is
very slow or ponds. This soil has a seasonal high water
tabie that is above or within 1 foot of the surface in the
early spring. The surface layer is slightly acid or neutral.
It is firm and becomes cloddy and hard to work if tilled
when wet. It is moderate in organic matter content.

Most areas of this soil are used for cultivated crops. A
few areas are used for hay, pasture, or woodland.

This soil is well suited to growing corn, soybeans, and
some small grain. It is poorly suited to winter wheat
because ponding usually destroys stands. Wetness is
the main limitation that affects the use and management
of this soil. Excessive water can be removed by open
ditches, subsurface drains, surface drains, pumping, or a
combination of these practices. Where drained and
properly managed, this soil is suited to intensive row
cropping. Conservation tillage and using crop residue in
or on top of the plow layer help improve and maintain
tilth and organic matter content.

This soil is suited to grasses and legumes for hay or
pasture. Draining this soil is necessary to attain high
yields for forage or pasture. Deep rooted legumes, such
as alfalfa, are not as well suited to this soil as shallow
rooted legumes. Overgrazing or grazing when the soil is
wet causes surface compaction and poor tilth.
Overgrazing also reduces the density and hardiness of
plants. Proper stocking rates, rotational grazing, timely
deferment of grazing, and restricted use during wet
periods help keep the pasture and soil in good condition.

This soil is suited to growing trees. It is severely
limited for the use of equipment. Seedling mortality,

Scil survey

windihrow, and plant competition are moderate
limitations because the seasonal high water table is at or
near the surface for long periods of time. Wetness
restricts harvesting trees to dry seasons or periods when
the ground is frozen. Some replanting of seedlings is
needed to maintain density of stands. Specigs which are
tolerant to wetness should be favored in stands.
Seedling survival and growth is improved if competing
vegetation is controlled. Unwanted trees and shrubs can
be controlled or removed by site preparation or by
spraying, cutting, or girdling.

This soil is severely limited and is generally unsuitable
for building sites because of ponding. It is difficult to
drain most areas of this soil because it is often in the
lowest lying parts of the landscape and receives surface
runoff from adjacent slopes. Ponding, low strength, and
frost action severely limit this soil for local roads. The
base material for roads should be removed and replaced
with a suitable material to support vehicular traffic.
Raising the base of the roadbed and providing adequate
side ditches along roads and culverts helps overcome
ponding and frost damage. This soil is severely limited
and is generally unsuitable for septic tank absorption
fields because of ponding and moderately siow

Jpermeability. '

This soit is in capability subclass llw and woodland
suitability subclass 2w.

Ph—Pinhook loam. This nearly level soil is deep and
poorly drained. It is on broad flats of outwash plains.
Individual areas are broad and irregular in shape. They
range from 2 to 42 acres in size but are dominantly
about 15 acres.

In a typical profile the surface layer is very dark gray
loam about 8 inches thick, The subsurface layer is gray,
mottled loam about 4 inches thick. The subseil is about
39 inches thick. The upper part is gray, mottled, firm
loam; the middle part is gray, mottled, friable and very
friable sandy loam; and the lower part is strong brown
and gray, very friable, stratified shaly sandy loam and
loamy sand. The substratum is mottled gray and
yellowish brown, stratified loamy sand and sand to a
depth of 60 inches. In some places the solum is less
than 40 inches thick. In some places the surface layer is
thicker or is lighter colored.

Included with this scil in mapping are a few small
areas of Bourbon soils on slightly higher parts of the
landscape. This inclusion makes up less than 8
percent of the unit.

This Pinhook soil has moderate available water
capacity and is moderately rapidly permeable in the
solum and rapidly permeable in the substratum. Surface
runoff is slow. This soil has a seascnal high water table
that ranges from the surface to a depth of 1 foot during
the winter and spring. The surface layer is strongly acid
unless it is limed. It is friable, but tillage is limited to
periods when the water table is low. It is moderate in
organic matter content.
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Most areas of this soil are used for cultivated crops.
Some areas are used for hay or pasture, and a few are
in woodland.

This soil is well suited to growing corn, soybeans, and
small grain. Wetness is the main limitation that affects
the use and management of this soil. Excessive water
can be removed by open ditches, subsuriace drains,
pumping, or a combination of these practices. Where
drained and properly managed, this soil is suited to
intensive row cropping. Conservation tillage and using
crop residue in or on the plow layer help improve and
maintain tilth and organic matter content.

This soil is suited to grasses and legumes for hay or
pasture. Draining this soil is necessary to attain high
yields for forage or pasture. Deep rooted legumes, such
as alfalfa, are poorly suited to this soil because of the
seasonal high water table. When this soil is used for
pasture, the main concerns of management are
overgrazing and grazing when the soil is wet, which
causes surface compaction and poor tilth. Overgrazing
also reduces the density and hardiness of plants. Proper
stocking rates, rotational grazing, timely deferment of
grazing, and restricted use during wet periods help keep
the pasture and soil in good condition.

This soil is suited to growing trees. It is severely
limited for the use of equipment. It is also limited
severely by plant competition and moderately limited by
windthrow and seedling mortality. Seasonal wetness can
cause a slight delay in harvesting or planting. Species
which are tolerant to weiness should be favored in
stands. Some replanting of seedlings might be needed to
maintain density of stands. Seedling survival and growth
is improved if competing vegetation is controlled.
Unwanted trees and shrubs can be controlled or
removed by site preparation or by spraying, cutting, or
girdling.

This soil is severely limited for building sites by
wetness. An adequate drainage system is needed to
satisfactorily lower the water table. Pwellings should be
constructed without basements. Wetness and frost
action severely limit this soil for local roads and streets.
Drainage ditches along the roads to lower the water
table and elevating the roadbed helps overcome
wetness and frost action. This soil is seversly limited for
septic tank absorption fields by wetness and poor
filtering qualities. When sanitary fagilities are not
available, septic tank absorption fields can pollute
nearby shallow wells.

This soil is in capability subclass llw and woodland
suitability subclass 2w.

Qu—~Quinn loam. This nearly level soil is deep and
poorly drained. It is on broad flats of outwash plains.
Individual areas are irregular in shape. They range from
3 to 40 acres in size.

In a typical profile the surface layer is dark grayish
brown loam about 8 inches thick. The subsoil is about 38
inches thick. The upper part is light brownish gray,
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mottied, friable loam; the middie part is grayish brown
and gray, mottled, firm loam and sandy loam; and the
lower part is grayish brown, mottied, very friable loamy
sand. The substratum is light brownish gray sand to a
depth of 60 inches. In some places the solum is less
than 40 inches thick. In some places the surface layer is
lighter ¢olored.

Inciuded with this soil in mapping are a few small
areas of dark Bourbon soils on slightly higher parts of
the landscape. This inclusion makes up less than 8
percent of the unit.

This Quinn soil has moderate available water capacity.
It is moderately permeable in the upper part of the solum
and is rapidly permeable in the lower part of the solum
and in the substratum. Surface runoff is slow. This soil
has a seasonal high water table that ranges from the
surface to a depth of 1 foot during the winter and spring.
The surface layer is very strongly acid, unless it is limed.
It is friable, but tillage is limited to periods when the
water table is low. It is moderate in organic matter
content.

Most areas of this soil are used for cultivated crops.
Some areas are used for hay or pasture, and a few are
in woodland.

This soil is well suited to growing corn, soybeans, and
small grain. Wetness is the main limitation that affects
the use and management of this soil. Excessive water
can be removed by open ditches, subsurface drains,
pumping, or a combination of these practices. Where
drained and properly managed, this soil is suited to
intensive row cropping. Conservation tillage and using
crop residue in or on top of the plow layer help improve
and maintain tilth and organic matter contant.

This soil is suited to grasses and legumes for hay or
pasture. Draining this soil is necessary to obtain high
yields for forage or pasture. Deep rooted legumes, such
as alfalfa, are poorly suited to this soil because of the
seasonal high water table. When this soil is used for
pasture, the main concerns of management are
overgrazing and grazing when the soil is wet, which
causes surface compaction and poor filth. Overgrazing
also reduces the density and hardiness of plants. Proper
stocking rates, rotational grazing, timely deferment of
grazing, and restricted use during wet periods help keep
the pasture and soil in good condition.

This soil is suited to growing trees. It is severely
limited for the use of equipment and by the hazards of
plant competition, windthrow, and seedling mortality.
Seasonal wetness can cause a slight delay in harvesting
or planting. Species that tolerate wet conditions should
be favored in stands. Some replanting of seedlings might
be needed to maintain density of the stand. Seedling
survival and growth is improved if competing vegetation
is controlled. Unwanted trees and shrubs can be
controlled or removed by site preparation or by spraying,
cutting, or girdling.

This soil is severely limited for building sites by
wetness. An adequate drainage system is needed to
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satisfactorily lower the water table. Dwellings should be
constructed without basements. Wetness and frost
action severely limit this soil for local roads and streets.
Drainage ditiches along the roads to lower the water
table and elevating the roadbed help overcome the
wetness and frost action. This soil is severely limited for
septic tank absorption fields by wetness and poor
filtering qualities. When sanitary facilities are not
available, septic tank absorption fields can pollute
nearby shallow wells.

This seil is in capability subclass liw and woodland
suitability subclass 2w.

RIA—Riddles loam, 0 to 2 percent slopes. This
nearly level soil is deep and well drained. It is on
uplands. Individual areas are small and irreguiar in
shape. They range from 3 to 35 acres in size.

In a typical profile the surface layer is dark grayish
brown loam about 9 inches thick. The subsoil is dark

yellowish brown or brown, firm loam and clay loam about

40 inches thick. The substratum is brown, mottled clay
loam to a depth of 60 inches. In some places the solum
is less than 40 inches thick. There are small areas where
the substratum is 15 percent or more shale and gravel.
In a few places the soil is underlain by sand or sandy
loam or has slope of more than 2 percent.

Included with this soil in mapping are a few small
areas of heavier textured Blount soils, sandier Tracy
soils, and Homer soils on slightly lower parts of the
landscape. These included soils make up about 2 to 8
percent of the unit.

This Riddles soil has high available water capacity and
is moderately permeable. Surface runoff is slow. The
surface layer is medium acid or strongly acid, unless it is
fimed. It is friable and easily tilled through a fairly wide
range in moisture content. It is moderate in organic
matter content.

Most areas of this soil are used for cultivated crops.
Some areas are used for hay or pasture, and a few are
in woodland or in orchards.

This soil is well suited to growing corn, soybeans, and
small grain. Conservation tillage, using crop residue in or
on top of the plow layer, and a cover crop of grasses,
legumes, or small grain help maintain and improve tilth
and organic matter content.

This soil is well suited to grasses and legumes for hay
or pasture. When this soil is used for pasture, the major
concerns of management are overgrazing or grazing
when the soil is too wet, which causes surface
compaction and poor tilth. Overgrazing also reduces the
density and hardiness of plants. Proper stocking rates,
rotational grazing, timely deferment of grazing, and
restricted use during wet periods help keep the pasture
and soil in good condition.

This soil is well suited to growing trees. This soil is
moderately limited by plant competition. Seedlings
survive and grow well if competing vegetation is
controlled. Unwanted trees and shrubs can be controlled
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or removed by site preparation or by spraying, cutiing, or
girdling.

This soil is moderately limited for building sites by
shrink-sweli. Foundations and footings shouid be
properly designed to prevent structural damage caused
by shrinking and swelling of the soil. Low strength and
frost action moderately limit this soil for local roads.
Strengthening the base material with sand and gravel or
replacing the base with more suitable material helps to
support vehicular traffic and to reduce frost damage.
This soil is moderately limited for septic tank absorption
fields by moderate permeability. Increasing the size of
the septic tank absorption field can help overcome this
problem,

This soil is in capability class | and woodland suitability
subclass 1o0.

RIB2—Riddles loam, 2 to 6 percent slopes, eroded.
This gently sloping soil is deep and well drained. It is on
broad, convex ridgetops and long side slopes of uplands.
Individual areas are usually broad and irregular in shape.
They range from 10 to 220 acres in size but are
dominantly about 60 acres.

In a typical profile the surface layer is dark grayish
brown loam about 8 inches thick. The subsail is about 39
inches thick. The upper part is brown, firm loam; the
middle part is yellowish brown, firm clay loam; and the
lower part is dark brown, friable sandy clay loam. The
substratum is strong brown loam to a depth of 60
inches. In a few areas the surface layer is loamy sand,
which can be as much as 15 inches thick. In some
places the solum is less than 40 inches thick. There are
small areas where the substratum is 15 percent or more
shale and gravel. In a few areas the sail is silt loam or is
underlain with sand. Also in a few areas the soil is
ctayey. There are some small areas of eroded soil where
the subsoil has been mixed into the surface soil by
plowing and the surface layer is clay loam. In a few
places the soil has slope of less than 2 percent or more
than 6 percent.

Included with this soil in mapping are a few smail
areas of Chelsea and Tracy soils and a few small areas
of Homer soils that are in flatter, low lying parts of the
landscape. These inclusions make up about 8 to 12
percent of the unif.

This Riddles soil has high available water capacity and
is moderately permeable. Surface runoff from cultivated
areas is rapid. Unless it is limed, the surface layer is
medium acid or strongly acid. It is friable and easily tilled
through a fairly wide range in moisture content. It is low
in organic matter content.

Most areas of this soil are used for cultivated crops.
Some areas are used for hay or pasture, and a few are
in orchards.

This soil is well suited to growing corn, soybeans, and
small grain. Conservation practices are needed to help
control ercsion and surface runoff when cultivated crops
are grown. Crop rotation, conservation tillage, terraces,
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diversions, contour farming, grassed waterways, and
grade stabilization structures help prevent excessive soll
loss. Using crop residue in or on top of the plow layer
and a cover crop of grasses, legumes, or small grain
help improve and maintain tilth and organic matter
content.

The use of this soil for grasses and legumes for hay or
pasture is effective in controlling wind and water erosion.
When this soil is used for pasture, the major concerns of
management are overgrazing and grazing when the soil
is wet, which causes surface compaction, excessive
runoff, and poor tiith. Overgrazing also reduces the
density and hardiness of plants. Proper stocking rates,
rotational grazing, timely deferment of grazing, and
restricted use during wet periods help keep the pasture
and soil in good condition.

This soil is well suited to growing trees. The soil is
moderately limited by the hazard of plant competition.
Seedlings survive and grow well if competing vegetation
is controlled. Unwanted trees and shrubs can be
controlled or removed by site preparation or by spraying,
cutting, or girdling.

This soil is moderately limited for dwellings by
shrinking and swelling of the soil. Foundations and
footings should be properly designed to prevent
structural damage caused by shrinking and swelling of
the soil. Some earthmoving might be required at some
building sites. Low strength and frost action moderately
limit this soil for local roads and streets. Strengthening
the base material with sand and gravel or replacing the
base with more suitable material helps io support
vehicular traffic and reduce frost damage. This s0il is
moderately limited for septic tank absorption fields by
moderate permeability. Increasing the size of the septic
tank absorption field can help overcome this problem.

This soil is in capability subclass lle and woodland
suitability subclass 10.

RIC2—Riddles loam, 6 to 12 percent slopes,
eroded. This moderately sloping soil is deep and well
drained. It is on broad convex ridgetops, on side slopes,
and along drainageways of the uplands. Individual areas
are irregular in shape. They range from 3 to 180 acres in
size but are dominantly about 20 acres.

In a typical profile the surface layer is dark grayish
brown loam about 8 inches thick. The subsoil is dark
yellowish brown and brown, firm loam and clay loam
about 46 inches thick. The substratum is yellowish
brown, mottled sandy ciay loam and sandy loam to a
depth of 60 inches. In some places the solum is less
than 40 inches thick. In a few areas the surface layer is
loamy sand, which can be as much as 15 inches thick.
There are small areas where the substratum is 15
percent or more shale and gravel, In a few areas the soil
is silt loam or clayey or is underlain by sand. Also there
are small areas of more steeply sloping scil where the
subsoil has been mixed into the surface soil by plowing,
so that the surface {ayer is clay loam. In some areas
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stones or boulders are on the surface. The stones are
from 3 to 12 inches in diameter and the boulders are up
to 5 or 6 feet in diameter. In a few areas the soil has
slope of less than 6 percent or more than 12 percent,

Included with this soil in mapping are a few small
areas of moderately sloping Chelsea and Tracy soils.
These inclusions make up about 5 to 12 percent of the
unit.

This Riddles soil has high available water capacity and
is moderately permeable. Surface runoff where this soil
is cultivated is rapid. The surface layer is medium acid or
strongly acid, unless it is limed. The surface layer is
friable and easily tilled through a fairly wide range of
moisture content. It is low in organic matter content.

Some areas of this soil are used for cultivated crops.
Some areas are used for hay or pasture, and a few are
in woodland or orchards.

This soil is suited to growing corn, soybeans, and
small grain. Conservation practices are needed to
control erosion and surface runoff when cultivated crops
are grown. Crop rotation, conservation tillage, terraces,
diversions, contour farming, grassed waterways, and
grade stabilization structures help prevent excessive soil
loss. Using crop residue in or on iop of the plow layer
and a cover crop of grasses, legumes, or small grain
help improve and maintain tilth and organic matter
content.

The use of this scil for grasses and legumes for hay or
pasture is effective in controlling wind and water erosion.
When this soil is used for pasture, the major concerns of
management are overgrazing or grazing when the soil is
wet, which causes surface compaction, excessive runoff,
and poor tilth. Overgrazing also reduces the density and
hardiness of plants. Proper stocking rates, rotational
grazing, timely deferment of grazing, and restricted use
during wet periods help keep the pasture and soil in
good condition.

This soil is well suited to growing trees. This sail is
limited moderately by plant competition. Seedlings
survive and grow well if competing vegetation is
controlled. Unwanted trees and shrubs can be controlled
or removed by site preparation or by spraying, cutling, or
girdling.

This soil is moderately limited for dwellings by siope
and shrink-swell. Foundations and footings shouid be
properly designed to prevent structural damage caused
by shrinking and swelling of the soil. Earth moving might
be required on building sites. Developing cne lot at a
time while retaining as much existing vegetation as
possible helps reduce soil erosion. Other measures to
reduce erosicn are: Designing housing so that roads are
on the contour of the slope, have diversions between
lots to intercept runoff, and stockpiling topsoil and
replacing it. The topsoil should then be reseeded as
quickly as possible to desired grasses to reduce the
possibility of erosion. Low strength, slope, and frost
action moderately limit this soil for local roads and
streets. Constructing roads on raised, well compacted fill
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material and providing adequate side ditches along roads
and culverts help support vehicular traffic and reduce
frost damage. Cuts and fills are needed, and roads
should be built on the contour of the slope where
possible. This soil is moderately limited for septic tank
absorption fields by moderate permeability and slope.
Increasing the size of the septic tank absorption field
can help overcome the problem of moderate
permeability. Land shaping and installing the distribution
lines across the slope are generally necessary for proper
functioning of the absorption field.

This soil is in capability subclass llie and woodland
suitability subclass 10.

RID2—Riddles loam, 12 to 18 percent slopes,
eroded. This strongly sloping soil is deep and well
drained. It is on ridgetops, side slopes, and along
drainageways of uplands. Individual areas are irregular in
shape. They range from 5 to 47 acres in size.

In a typical profile the surface layer is made up of
yellowish brown loam and some soil material from the
subsail. It is about 8 inches thick. The subsoil is about
41 inches thick. The upper part is dark yellowish brown,
firm loam, and the lower part is yellowish brown, firm
clay loam. The substratum is brown loam to a depth of
60 inches. In some places the solum is less than 40
inches thick. in some areas the soil is clayey. There are
- small areas where the substratum is 15 percent or more
shale and gravel. There are some small areas where the
soil has been eroded and the subsoil has been mixed
into the surface soil by plowing. In these areas the
surface layer is clay loam. In some areas stones or
boulders are on the surface. The stones are from 3 to 12
inches in diameter and the boulders are up to 5 or 6 feet
in diameter. In a few areas the soil has slope of less
than 12 percent or more than 18 percent.

Included with this soil in mapping are a few small
areas of strongly sloping Chelsea and Tracy soils. These
inclusions make up about 5 to 10 percent of the unit.

This Riddles soil has high available water capacity and
is moderately permeable. Surface runoff from cultivated
areas is very rapid. The surface layer is medium acid or
strengly acid, unless it is fimed. It is friable but low in
organic matter content.

Most areas of this soil are used for orchards or
woodland. Some areas are used for cuitivated crops, and
some are used for hay or pasture.

This soil is poorly suited to growing corn, soybeans,
and small grain. Conservation practices are needed to
control erosion and surface runoff when cultivated crops
are grown. Crop rotation, conservation tillage, terraces,
diversions, contour farming, grassed waterways, and
grade stabilization structures help prevent excessive sail
loss. These practices need to fit both the size of the
delineated area and the practices in use on the
surrounding soils that are being farmed. Using crop
residue in or on top of the plow layer and a cover crop
of grasses, legumes, or small grain help improve and
maintain tilth and organic matter content.
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The use of this soil for grasses and legumes for hay or
pasture is effective in controlling wind and water erosion.
When this soil is used for pasture the major concerns of
management are overgrazing or grazing when the soil is
too wet, which causes surface compaction, excessive
runoff, and poor tilth, Overgrazing allows erosion and
also reduces the density and hardiness of plants. Proper
stocking rates, rotational grazing, timely deferment of
grazing, and restricted use during wet periods help keep
the pasture and soil in good condition.

This soil is well suited to growing trees. Plant
competition is the main limitation when this soil is
ptanted to trees. Seedlings survive and grow well if
competing vegetation is controlled. Unwanted trees and
shrubs can be controlled or removed by site preparation
or by spraying, cutting, or girdling.

This soil is severely limited for building sites by slope.
Extensive earthmoving might be required at building
sites. Developing one lot at a time while retaining as
much existing vegetation as possible helps reduce soil
erosion. Other measures to reduce erosion are:
Designing housing so the roads follow the contour of the
slope, have diversions between lots to intercept runoff,
and stockpiling topscil and returning it. The topsoil
should be reseeded as quickly as possible to desired
grasses to reduce the possibility of erosion. Siope
severely limits this soil for local roads and sireets. Cuts
and fills are needed, and roads should be built on the
contour where possible. This soil is severely limited for
septic tank absorption fields by slope. Land shaping and
installing the distribution lines across the contour
generally is necessary for proper functioning of the
absorption field.

This soit is in capability subclass Ve and woodland
suitability subclass 1o.

RIF—Riddles loam, 25 to 45 percent slopes. This
steep and very steep soil is deep and well drained. It is
on side slopes, on ridgetops, and along drainageways of
uplands. individual areas are generally elongated in
shape. They range from 10 to 80 acres in size but are
dominantly about 15 acres.

In a typical profile the surface layer is brown loam
about 3 inches thick. The subsoil is dark yeliowish brown
and brown, firm clay loam about 46 inches thick. The
substratum is yellowish brown sand over dark yellowish
brown, calcarecus loam to a depth of 60 inches. In some
places the solum is lass than 40 inches thick. In some
small areas the soil has more sand throughout the
profile. Also, there are some small areas where the soil
is clay lpam throughowt or where the substratum is 15
percent or more shale and gravel. In some areas stones
ofr boulders are on the surface. The stones are from 3 to
12 inches in diameter and the boulders are up to 5 or 6
feet in diameter. In some places the soil has slope of
less than 25 percent, and in a few places it has slope of
more than 45 percent.
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Included with this soil in mapping are some small
areas of Tracy soils. This inclusion makes up about 3 to
5 percent of the unit.

This Riddles soil has high available water capacity and
is moderately permeable. Surface runoff is very rapid.
The surface layer is medium acid or slightly acid. ltis
friable but is low in organic matter content.

Most areas of this soil are in woodland that has been
left to prevent erosion. A few areas are in grasses.

This soil is suited to growing trees. Plant competition is
the main limitation when this soil is planted to trees. The
soil is limited slightly for the use of equipment and by the
hazard of erosion. These limitations are caused by slope.
Seedlings survive and grow wall if competing vegetation
is controlied. Unwanted trees and shrubs can he
controlied or removed by site preparation or by spraying,
cutting, or girdling.

This soil is severely limited and is generally unsuitabie
for building sites and septic tank absorption fields
because of slope. Slope severely limits this soil for local
rocads and streets. Extensive road cuts and filling are
required. Roads should be built on the contour of the
slope where possible.

This soil is in capability subclass Vie and woodland
suitability subclass 1o.

Sa—Saugatuck-Pipestone complex. This nearly
level, deep soil is poorly drained and somewhat poorly
drained. individual areas are con lake plains and outwash
plains. They are 60 percent Saugatuck soils and 30
percent Pipestone soils. They are irregular in shape.
They range from 3 to 80 acres in size but are dominantly
about 20 acres.

In a typical profile of Saugatuck socils, the surface layer
is black loamy fine sand about 4 inches thick. The
subsurface layer is grayish brown fine sand about 6
inches thick. The subsoil is about 20 inches thick. The
upper part is dusky red, weakly cemented fine sand; the
middle part is dark reddish brown, strongly cemented
fine sand; and the lower part is light yellowish brown,
loose fine sand. The substratum is light yellowish brown
and brown fine sand to a depth of 60 inches.

In a typical profile of Pipestone sails, the surface layer
is black loamy fine sand about 9 inches thick. The
subsurface layer is brown very fine sand about 6 inches
thick. The subsoil is about 17 inches thick. The upper
part is reddish brown, mottled, loose fine sand, and the
lower part is strong brown, motied, 100se fine sand. The
substratum is light yellowish brown, mottled fine sand to
a depth of 60 inches. In some areas the surface layer is
very dark gray.

Included with these soils in mapping are a few small
areas of Newton and Morocco soils. These inclusions
make up about 10 percent of the unit. '

These Saugatuck and Pipestone soils have low
available water capacity. The Saugatuck s0il is slowly
permeable in the ortstein layer and is rapidly permeable
in the substratum. The Pipestone soil is rapidly
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permeable in the solum and very rapidly permeable in
the substratum. Surface runoff is very slow or slow for
the soils, or it can pond on the Saugatuck soil. The
water table ranges from above the surface on both soils
to within 2 feet of the surface in the Saugatuck soil and
within 1.5 feet of the surface in the Pipestone soil. The
surface layer is generally strongly or very strongly acid in
the Saugatuck soil and medium acid in the Pipestone
soil, unless it is limed. The surface iayer of both soils is
very friable and easily tilled. It is high in organic matter
content in the Saugatuck soil and medium in the
Pipestona soil. :

Most areas of this unit are in woodland. Some areas
are in cultivated crops, and a few are in grasses. Some
building has taken place on this unit near Michigan City.

These soils are suited to growing corn, small grain,
and some specialty crops. Wetness, the acid condition,
and the ortstein layer in the Saugatuck soil are the major
limitations in use and management of these soils.
Excessive water can be removed by open ditches and
surface drains. Liming can help overcome the acid
condition of these soils. Conservation tillage and using
crop residue in or on top of the plow layer help improve
and maintain tilth and organic matter content.

These soils are suited to grasses for hay or pasture.
Draining these soils helps attain high yields for forage or
pasture. Most legumes do not grow well because of the
wet condition and the strongly acid condition. When
these soils are used for pasture, the major concern of
management is overgrazing. Overgrazing reduces the
density and hardiness of plants. Proper stocking rates,
timely deferment of grazing, and restricted use during
wet periods help keep the pasture and soils in good
condition.

These soils are suited to growing trees, and most
areas are in trees. The Saugatuck soil is severely limited
for the use of equipment, but the Fipestone soil is only
slightly limited. Plant competition and seedling mortality
are severe limitations in the Saugatuck soil. Seedling
mortality is a moderate limitation in the Pipestone soil.
Windihrow hazard is a moderate limitation in the
Saugatuck soil and a slight limitation in the Pipestone
soil. The water table is at or near the surface much of
the year. The ortstein layer of the Saugatuck soil
restricts rooting depth. Seasonal wetness can cause a
slight delay in harvesting or planting. Species that can
tolerate wet conditions should be favored in stands.
Some replanting of seedlings might be necessary to
maintain density of stands. Growth and survival of
seedlings are improved if competing vegetation is
controlled. Unwanted trees and shrubs can be controlled
or removed by site preparation or by spraying, cutting, or
girdling.

This unit is severely limited and is generally unsuitable
for building sites because of ponding, a cemenied pan,
and wetness.

Ponding and wetness severely limit this unit for local
roads. Drainage ditches along the reads help reduce the
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ponding and lower the water table. This unit is severely
limited for septic tank absorption fields by ponding, slow
permaability, and a cemented pan. It is generally not
suitable for this use.

These soils are in capability subclass IVw. The
Saugatuck soil is in woodland suitability subclass 5w,
and the Pipestone soil is in woodland suitability subclass
3s.

Sb—Sebewa loam, shaly sand substratum. This
nearly level or depressional soil is deep and very poorly
drained. It is on broad flats or in slight depressions and
is intermingled with poorly drained soils or other very
poorly drained soils. It is frequently ponded by surface
runoff from adjacent, higher lying parts of the landscape.
Individual areas are usually broad and irregular in shape.
They range from 3 to 700 acres in size but are
dominantly about 100 acres.

In a typical profile the surface layer is black loam
about 9 inches thick. The subsurface layer is very dark
brown clay loam about 7 inches thick. The subsoil is
about 20 inches thick. The upper part is gray, mottled,
firm clay loam, and the lower part is grayish brown,
mottled, friable sandy clay loam. To a depth of 60 inches
the substratum is grayish brown, mottled sand, shaly
and gravelly sand, and coarse sand that is calcareous. In
some areas the subsoil is sandy loam. In some lower
areas the surface layer is mucky loam. In places the
solum is more than 40 inches thick. in some areas this
soil has brownish parts that have higher concentrations
of iron. There may be concretions present. In these
areas, most of which are in the southern part of the
county, tillage or crop yields are not affected by the higher
concentrations of iron or the concretions.

Included with this soil in mapping are a few small
areas of better drained soils that have silightly convex
slopes. This soil has a dark surface layer that is only as
thick as the plow layer and has a mottled subsoil. This
inclusion makes up about 5 to 8 percent of the unit.

This Sebewa soil has moderate available water
capacity and is moderately permeable in the subsoil and
rapidly permeable in the underlying material. Surface
runoff is very slow or ponds. This soil has a prolonged
seasonal high water table above or. near the surface in
early spring. |t has a friable surface layer that is easy to
till under proper moisture conditions. The surface layer
becomes cloddy and hard to work if tilled when it is too
wet. It is moderate in organic matter content.

Most areas of this soil are used for cultivated crops. A
few areas are used for hay, pasture, or woodland.

This soil is well suited to growing corn, soybeans, and
some smail grain. It is poorly suited to winter wheat
because ponding usually destroys stands. Wetness and
wind erosion are the main limitations that affect the use
and management of this soil. Excessive water can be
removed by open ditches, subsurface drains, surface
drains, pumping, or a combination of these practices.
Where drained and properly managed, this soil is suited
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tv intensive row cropping. Conservation tillage and using
crop residue in or on top of the plow layer help improve
and maintain tilth and organic matter content and help
controt wind erosion.

This soil is suited to grasses and legumes for hay or
pasture. Draining this soil is necessary to obtain high
yields for forage or pasture. Deep rooted legumes, such
as alfalfa, are not as weli suited to this soil as shallow
rooted legumes. When this soil is used for pasture, the
major concerns of management are overgrazing or
grazing when the soil is wet, which causes surface
compaction and poor tilth. Overgrazing also reduces the
density and hardiness of plants. Proper stocking rates,
rotational grazing, timely deferment of grazing, and
restricted use during wet periods help to reduce surface
compaction and to maintain good tilth and density of
plants.

This soil is suited o growing trees. It is severely
limited for the use of equipment. It is also severely
limited by the hazards of seedling mortality, windthrow,
and plant competition because the prolonged seasonal
high water table is at or near the surface for long periods
of time. Wetness restricts harvesting trees to dry
seasons or pericds when the ground is frozen. Species
which are tolerant to wetness should be favored in
stands. Replanting of seedlings is often needed. Survival
and growth of seedlings are improved if competing
vegetation is controlled. Unwanted trees and shrubs can
be controlled or removed by site preparation or by
spraying, cutting, or girdling.

This soil is severely limited and is generally unsuitable
for building sites because.of pending. Ponding and frost
action severely limit this soil for local roads and streets.
Drainage ditches along the roads to lower the water
table and elevating the roadbed help reduce the frost
damage and ponding. This soil is severely limited and is
generally unsuitable for septic tank absorption fields
because of ponding and poor filtering qualities. Effluent
can seep into ground water supplies.

This soil is in capability subclass llw and woodland
suitability subclass 2w.

SeA—Selfridge loamy fine sand, 0 to 2 percent
slopes. This nearly level soil is deep and socmewhat
poorly drained. It is on slightly convex beach ridges,
outwash plains, and low sand dunes. Individual areas are
irregular in shape. They range from 3 to 200 acres in
size but are dominantly about 20 acres.

In a typical profile the surface layer is dark grayish
brown loamy fine sand about 8 inches thick. The subsoil
is about 32 inches thick. The upper part is yellowish
brown, mottled, very friable loamy fine sand; the next
part is pale brown, loose sand; the next part is dark
yellowish brown, mottled friable sandy loam; and the
lower part is brown and dark grayish brown, mottled,
very firm clay loam. The substratum is brown, mottled
clay loam to a depth of 60 inches. In some areas the soil
has a surface layer of sandy loam, and in a few areas
the soil is gently sloping and higher on the landscape.
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Included with this soil in mapping are a few small
areas of Brems soils that are on slightly higher parts of
the landscape and Chesktowaga soils that are in
depressions. These inclusions make up about 12 to 15
percent of the unit.

This Selfridge soil has moderate available water
capacity. 1t is rapidly permeable in the upper part of the
solum and is moderately permeable or moderately slowly
permeable in the lower part of the solum and the
substratum. Surface runoff is slow. The soil has a
seasonal high water table that is at a depth of 1 foot to
2 feet during the spring. The surface layer is medium
acid or slightly acid, unless it is limed. It is very friable
and easily tilled through a fairly wide range in moisture
content. it is moderate in organic matter content.

Most areas of this soil are used for cultivated crops.
Some areas are used for hay or pasture, and some are
in woodland.

This soil is suited to growing corn, soybeans, and
small grain. Wetness is the main limitation that affects
the use and management of this scil. Excessive water
can be removed by open ditches, subsurface drains,
pumping, or a combination of these practices. Where
drained and properly managed, this soil is suited to
intensive row cropping. Using crop residua in or on top
of the plow layer and a cover crop of grasses, legumas,
or small grain help maintain tiith and improve and
maintain organic matter content.

This soil is suited to grasses and legumes for hay or
pasture. Draining this soil is necessary to attain high
yields for forage or pasture. Deep rooted legumes, such
as alfalfa, are poorly suited to this soil because of the
seasonal high water table and the shallow depth to
calcareous till or lacustrine material. When this soil is
used for pasture, the main concern of management is
overgrazing. Overgrazing reduces the density and
hardiness of plants. Proper stocking rates, rotational
grazing, timely deferment of grazing, and restricted use
during wet periods help keep the pasiure and sail in
good condition.

This soil is suited 1o growing trees. Plant competition
and seedling mortality are moderate limitations when this
soil iz planted to trees. Seasonal wetness can cause a
slight delay in harvesting or planting. Species that ¢an
tolerate wet conditions should be favored in stands.
Some replanting of seedlings might be needed. Survival
and growth of seedlings are improved if competing
vegetation is controlled. Unwanted trees and shrubs can
be controlled or removed by site preparation or by
spraying, cutting, or girdling.

This soil is severely limited for building sites by
wetness. An adequate drainage system is needed to
satisfactorily lower the water table. Dwellings should be
constructed without basements. Frost action severely
limits this soil for local roads and streets. Drainage
ditches along the roads to lower the water table and
elevating the roadbed help overcome frost action. This
s0il is severely imited for septic tank absorption fields by
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wetness and moderately slow permeability. Increasing
the size of the absorption field in drained areas helps
septic systems to function more efficiently.

This soil is in capability subclass lllw and woodland
suitability subclass 3s.

SeB—Selfridge loamy fine sand, 2 to 6 percent
slopes. This gently sloping soil is deep and somewhat
poorly drained. It is on convex beach ridges, outwash
plains, and low sand dunes. Individuat areas are irregular
in shape. They range from 3 to 90 acres in size but are
dominantly about 12 acres.

In a typical profile the surface layer is dark brown
loamy fine sand about 9 inches thick. The subsoil is
about 37 inches thick. The upper part is yellowish brown
and dark brown, very friable loamy fine sand; the middle
part is dark yellowish brown, mottled, firm sandy clay
loam; and the lower part is gray, mottled, very firm siity
clay loam. The substratum is gray, mottled clay loam to
a depth of 60 inches. In some areas the surface layer is
sandy loam. In a few areas the scil has slope of less
than 2 percent or more than 6 percent.

Included with this scil in mapping are a few small
areas of Brems soils on similar positions in the
landscape and Morley soils on higher positions. These
inclusions make up about 5 to 8 percent of the unit.

This Selfridge soil has moderate available water
capacity. It is rapidly permeable in the upper part of the
solum and moderately permeable or moderately slowly
permeable in the lower part of the solum and in the
substratum. Surface runoff is slow. This soil has a
seasonal high water table that is at a depth of 1 foot 10
2 feet during the spring. The surface layer is medium
acid or slightly acid, unless it is limed. It is very friable
and easily tilled through a fairly wide range in moisture
content. It is moderate in organic matter content.

Most areas of this soil are used for cultivated crops.
Some areas are used for hay or pasture, and some are
in woodland.

This soil is suited to growing corn, soybeans, and
small grain. Conservation practices are needed to
control erosion when cultivated crops are grown. Crop
rotation, conservation tillage, terraces, diversions,
contour farming, grassed waterways, or grade
stabilization structures help prevent excessive soil loss.
Using crop residue in or on top of the plow layer and a
cover crop of grasses, legumes, or small grain also help
control erosion and help improve and maintain tilth and
organic matier content.

This soil is suited to grasses and legumes for hay or
pasture. Deep rooted legumes, such as alfalfa, are
poorly suited to this soil bacause of the seasonal high
water table and the shaliow depth to calcareous till or
lacustrine material. When this soil is used for pasture,
the main concern of management is overgrazing.
Overgrazing reduces the density and hardiness of plants.
Proper stocking rates, rotational grazing, timely
deferment of grazing, and restricted use during wet
periods help keep the pasture and soil in good condition.
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This soil is suited to growing trees. Plant competition
and seedling mortality are moderate limitations when this
soil is planted to trees. Some replanting of seedlings
might be needed. Survival and growth of seedlings are
improved if competing vegetation is controlled.
Unwanted trees and shrubs can be controlled or
removed by site preparation or by spraying, cutting, or
girdling.

This soil is severely limited for building sites by
wetness. An adequate drainage system is needed to
satisfactorily lower the water table. Dwellings should be
constructed without basements. Frost action severely
limits this soil for local roads and streets. Drainage
ditches along the roads to lower the water table and
elevating the roadbed help overcome the frost action.
This soil is severely limited for septic tank absorption
fields by wetness and moderately slow permeability.
Increasing the size of the absorption field in drained
areas helps septic systems to function more efficiently.

This soil is in capability subclass llle and woodland
suitability subclass 3s.

So—Suman slity clay loam. This nearly level soil is
deep and very poorly drained. It is on flood plains. It is
frequently flooded for brief periods of time. (ndividual
areas are generally elongated. They range from 3 to 125
acres in size but are dominantly about 12 acres.

In a typical profile the surface layer is black silty clay
loam about 13 inches thick. The subsurface layer is very
dark gray silty clay loam about 9 inches thick. The
subsoil is about 12 inches thick. It is dark gray, mottled
firm clay loam. To a depth of 60 inches, the substratum
is light brownish gray, dark brown, and dark gray
stratified layers of loamy fine sand and fine sand. It is
mottled. In some areas the surface layer is dark gray,
the subsoil is silt loam, or the substratum is not stratified
layers. In a few areas organic matter decreases regularly
with depth. :

Included with this soil in mapping are some small
areas of Adrian and Cohoctah soils and Fluvaquents.
These inclusions make up about 10 to 15 percent of the
unit.

This Suman soil has moderate available water capacity
and is moderately slowly permeable in the subsoil and
rapidly permeable in the substratum. Surface runoff is
very slow or ponds. This soil has a seasonal water table
that ranges from the surface to a depth of 0.5 foot
during a significant part of the year. It is firm but
becomes cloddy and hard to work if tiled when too wet.
It is high in organic matter content.

Some areas of this soil are used for cultivated crops.
A few areas are used for hay, pasture, or woodiand.

This seil is suited to growing corn, soybeans, and
some small grain. It is poorly suited to winter wheat
because ponding or flooding usually destroys stands,
unless the area is adequately protected from flooding.
Wetness and flooding are the main limitations that affect
the use and management of this soil. Excessive water
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can be removed by open ditches, subsurface drains,
surface drains, pumping, or a combination of these
practices. Where drained and adequately protected from
flooding, this soil is suited to intensive row cropping.
Ceonservation tillage and using crop residue in or on top
of the plow layer help improve and maintain tith and
organic matter content.

This soil is suited to grasses and legumes for hay or
pasture. Draining this soil is necessary to attain high
yields for forage or pasture. Deep rooted legumes, such
as alfalfa, are poorly suited to this soil because of the
high water table. When this soil is used for pasture, the
major concerns of management are overgrazing and
grazing when the soil is wet, which causes surface
compaction and poor tilth. Overgrazing also reduces the
density and hardiness of plants. Proper stocking rates,
rotational grazing, timely deferment of grazing, and
restricted use during wet periods help keep the pasture
and soil in good condition.

This soil is poorly suited to growing trees, but only a
few areas are in woodland. The soil is severely limited
for the use of equipment. It is also severely limited by
the hazards of plant competition, seedling mortality, and
windthrow because the water table is at or near the
surface for long periods of time. Wetness restricts
harvesting trees to dry seasons or periods when the
ground is frozen. Species which are tolerant to wetness
should be favored in stands. Some replanting of
seedlings might be necessary to maintain density of
stands. Survival and growth of seedlings are improved if
competing vegetation is controlled. Unwanted trees and
shrubs can be controlled or removed by site preparation
or by spraying, cutting, or girdling.

This soil is severely limited for building sites by
wetness and flooding. It is generally unsuitable for this
use. Wetness, flooding, and low strength severely limit
this soil for local roads. Drainage ditches along the roads
to lower the water table helps overcome the frost action.
The fleoding conditions are difficult to overcome.
Elevating the roadbed above the original surface helps
overcome some problems of wetness. Strengthening the
base material with sand and gravel or replacing the base
with more suitable material helps to support vehicular
traffic. Wetness, flooding, and the moderately slow
permeability severely limit this soil for septic tank
absorption fields. This soil is generally not suitable for
septic tank absorption fields.

This soil is in capability subclass |llw and woodiand
suitability subclass 2w,

TcA—Tracy sandy loam, 0 to 2 percent slopes.
This nearly level scil is deep and well drained. It is on
broad flats of uplands. Individual areas are usually broad
and irregular in shape. They range from 3 to 500 acres
in size but are dominantly about 30 acres.

In a typical profile the surface layer is very dark
grayish brown sandy loam about 8 inches thick. The
subsoil is about 45 inches thick. The upper part is dark
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brown, friable sandy loam; the next part is yellowish
brown, very friable loamy sand; the next part is dark
yellowish brown, friable gravelly sandy loam and gravelly
sandy clay loam; and the lower part is brown and dark
yellowish brown, loose fine gravelly sand that has minor,
thin layers of gravelly sandy loam and gravelly sandy
clay loam. The substratum is strata of pale brown sand
and loamy sand to a depth of 80 inches. In some areas
the surface layer is black or very dark gray. In some
places the solum is less than 40 inches thick. There are
some areas where the depth to free carbonates is less
than 80 inches and the soil is less acid than normal.
Also, in a few areas the soil has slope of more than 2
percent.

Included with this soil in mapping are a few small
areas of Riddles and Tyner soils that make up about 5 to
10 percent of the unit.

This Tracy soil has moderate available water capacity.
It is moderately permeable in the solurm and rapidly
permeable in the substratum. Surface runoff is slow. The
surface layer varies in reaction as a result of local liming
practices. It is friable and easily tilled through a fairly
wide range in moisture content. It is moderate in organic
matter content.

Most areas of this soil are used for cultivated crops.
Some areas are used for hay or pasture, and a few are
in orchards and woodland.

This soil is well suited to growing comn, soybeans, and
small grain. Conservation practices are needed to
conirol wind erosion when cultivaied crops are grown.
Using crop residue in or on top of the plow layer, a cover
crop of grasses, legumes, or smali grain, and
conservation tillage help control wind erosion and help
improve and maintain tilth and organic matter content of
this soil. Droughtiness is a problem during seasons when
rainfall is poorly distributed.

This soil is suited to grasses and legumes for hay or
pasture. When this soil is used for pasture, the major .
concern of management is overgrazing. Overgrazing
reduces the density and hardiness of plants. Proper
stocking rates, rotational grazing, timely deferment of
grazing, and restricted use during wet periods help keep
the pasture and soil in good condition.

This soil is well suited to growing trees. A few areas
are in orchards. Plant competition is the main limitation
when this soil is planted to trees. Seedlings survive and
grow well if competing vegetation is controlled.
Unwanted trees and shrubs can be controlled or
removed by site preparation or by spraying, cutting, or
girdling.

This soil is suitable for building sites and for septic
tank absorption fields. It is moderately limited for local
roads and streets by frost action. Constructing roads on
well compacted fill material helps overcome frost
damage.

This soil is in capability subclass His and woodland
suitability subclass 10.
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TcB—Tracy sandy loam, 2 to 6 percent slopes.
This gently sloping, deep, well drained soil is on broad,
convex ridgetops, long side slopes, and toe slopes of
uptands. Individual areas are usually broad and irregular
in shape. They range from 4 to 260 acres in size but are
dominantly about 30 acres.

In a typical profile the surface layer is dark brown
sandy loam about 8 inches thick. The subsoil is about 38
inches thick. The upper part is dark brown, friable sandy
loam and loam; the middle part is dark brown, friable
gravelly sandy clay loam and gravelly sandy loam; and
the lower part is dark brown, friable sandy loam. The
substratum is pale brown and dark brown strata of sand
and leamy sand to a depth of 80 inches. In some places
the solum is less than 40 inches thick. In some areas
free carbonates are less than 60 inches deep, and the
soil is less acid than normal. In a few small areas the
soil has slope of less than 2 percent or more than 6
percent. In some areas the soil is severely eroded and
the plow layer consists mostly of material from the
subsoil. In these areas noticeable amounts of shale are
on the surface.

Included with this soil in mapping are a few small
areas of Chelsea and Riddles scils. These inclusions
make up about 5 to 12 percent of the unit.

This Tracy soil has moderate available water capacity.
It is moderately permeable in the solum and rapidly
permeable in the substratum. Surface runoff from
cultivated areas is moderate. The surface layer varies in
reaction as a result of local liming practices. It is friable
and easily tilled through a fairly wide range in moisture
content. It is moderate in organic matter content.

Most areas of this soil are used for cultivated crops.
Some areas are used for hay or pasture, and a few are
in orchards and woodland.

This soil is well suited to growing comn, soybeans, and
small grain. Conservation practices are needed to
control erosion and surface runoff when cultivaied crops
are grown. Crop rotation, conservation tillags, terraces,
diversions, contour farming, grassed waterways, or grade
stabilization structures help prevent excessive soil loss.
Using crop residue in or on top of the plow layer and a
cover crop of grasses, legumes, or small grain also help
control wind and water erosion and help improve and
maintain tilth and organic matter content. Droughtiness is
a problem during seasons when rainfall is poorly
distributed.

This soil is suited to grasses and legumes for hay or
pasture. When this soil is used for pasture, the major
concern of management is overgrazing. Overgrazing
reduces the density and hardiness of plants. Froper
stocking rates, rotational grazing, timely deferment of
grazing, and restricted use during wet periods help keep
the pasture and soil in good condition.

This soil is well suited to growing trees. A few areas
are in orchards. Plant competition is the main limitation
when this soil is planted to trees. Seedlings survive and
grow well if competing vegetation is controlled.
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Unwanted trees and shrubs can be controlled or
removed by site preparation or by spraying, cutting, or
girdling.

This soil is suitable for dwellings and for septic tank
absorption fields. Frost action moderately limits this soil
for local roads and streets. Strengthening the base
material with sand and gravel or replacing the base with
more suitable material helps support vehicular traffic and
reduce frost heaving. ‘

. This soil is in capability subclass lle and woodland
suitability subclass 1o.

TcC2—Tracy sandy loam, 6 to 12 percent siopes,
eroded. This moderately sloping scil is deep and well
drained. It is on convex ridgetops and side slopes of
uplands. Individual areas are fairly small and irregular in
shape. They range from 3 to 40 acres in size but are
dominantly about 15 acres.

In-a typical profile the surface layer is dark brown
sandy loam about 5 inches thick. The subsoil is about 36
inches thick. It is yellowish brown and dark yellowish
brown, friable sandy loam. To a depth of about 60
inches, the substratum is brown and dark yellowish
brown loamy sand that has bands of light yellowish
brown and yellowish brown sand. In some places the
solum is less than 40 inches thick. In some areas free
carbonates are less than 60 inches deep, and the soil is
less acid than normal. In a few small areas the soil has
slope of less than 6 percent or more than 12 percent. In
some areas the soil is severely eroded and the plow
layer consists mostly of material from the subsoil. In
these areas noficeable amounts of shale are on the
surface.

Included with this scil in mapping are a few smali
areas of Chelsea and Riddles soils. These inclusions
make up about 3 to 8 percent of the unit.

This Tracy soil has moderate available water capacity.
It is moderately permeable in the solum and rapidly
permeable in the substratum. Surface runoff from
cultivated areas is rapid. The surface layer varies in
reaction as a result of local liming practices. It is friable
and easily tilled through a fairly wide range in moisture
content. It is moderate in grganic matter content.

Some areas of this soil are used for cultivated crops.
Some are used for hay or pasture, and others are in
orchards and woodland.

This soil is suited to growing corn, soybeans, and
small grain. Gonservation practices are needed to
control erosion and surface runoff when cultivated crops
are grown. Crop rotation, conservation tillage, terraces,
diversions, contour farming, grassed waterways, or grade
stabilization structures heip prevent excessive soil loss.
The practices used need to fit both the delineation of the
area and the practices in use on the surrounding soils
that are being farmed. The use of crop residue in or on
top of the plow layer and a cover crop of grasses,
legumes, or small grain also help control wind and water
erosion and help improve and maintain tilth and organic
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matter content. Droughtiness is also a problem during
seasons when rainfall is poorly distributed.

When this soil is used for pasture, the major concern
of management is overgrazing. Overgrazing reduces the
density and hardiness of plants and causes excessive
runoff. Proper stocking rates, rotational grazing, timely
deferment of grazing, and restricted use during wet
periods help keep the pasture and scil in good condition.

This soil is well suited to growing trees. Plant
competition is the main limitation when this soil is
planted to trees. Seedlings survive and grow well if

competing vegetation is controlled. Unwanted trees and

shrubs can be controlled or removed by site preparation
or by spraying, cutting, or girdling.

This soil is moderately limited for dwellings by slope.
Developing one lot at a time while retaining as much
existing vegetation as possible during construction helps
reduce soil erosion. Other measures to reduce erosion
are: Designing housing so roads follow the contour of
the slope, have diversions betweaen lots to intercept
runoff, and stockpile topsoil and return it. The topsoil
should then be reseeded as quickly as possible to
desired grasses to reduce the possibility of erosion.
Slope and frost action moderately limit this soil for local
roads and streets. Cuis and fills are needed, and roads
should be built on the contour where possible.
Constructing roads on well compacted fill material helps
overcome frost damage. This soil is moderately limited
for septic tank absorption fields by slope. Land shaping
and installing the distribution lines across the slope is
generally necessary for proper functioning of the
absorption field. To obtain the amount of field needed
might require using only one or twe lines and extending
them for greater distances.

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

TeD2—Tracy sandy loam, 12 to 18 percent slopes,
eroded. This strongly sloping soil is deep and well
drained. It is on ridgetops and side siopes and along
drainageways of uplands. Individual areas are irregular in
shape. They range from 3 10 80 acres in size but are
dominantly abkout 15 acres.

In a typical profile the surface layer is dark grayish
brown sandy loam about 5 inches thick. The subsoil is
about 49 inches thick. The upper part is dark yellowish
brown, friable sandy loam, and the lower part is
yellowish brown, friable loamy sand. The substratum is
yellowish brown sand that has bands of dark yellowish
brown loamy sand to a depth of 60 inches. In some
places the solum is less than 40 inches thick. in some
areas free carbonates are less than 60 inches deep, and
the soil is less acid than normal. In few small areas the
soil has slope of less than 12 percent, and in some
areas slope is more than 18 percent. In some areas the
soil is severely eroded, and the plow layer consists
mostly of material from the subsoil. In these areas
noticeable amounts of shale are on the surface.
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Included with this soil in mapping are a few small
areas of Chelsea and Riddles soils. These inclusions
make up about 5 to 12 percent of the unit.

This Tracy soil has moderate available water capacity.
It is moderately permeable in the solum and rapidly
permeable in the substratum, Surface runoff is very
rapid. The surface layer varies widely in reaction as a
result of local liming practices. It is friable and is
moderate in organic matter content.

Some areas of this soil are used for cultivated crops.
Others are used for hay or pasture or are in orchards
and woadland.

This soil is poorly suited to growing corn, soybeans,
and small grain. Conservation practices are needed to
control erasion and surface runoff when cultivated crops
are grown. The use of some machinery is restricted by
slope. Crop rotation, conservation tillage, terraces,
diversions, contour farming, grassed waterways, or grade
stabilization structures help prevent excessive soil loss.
The practices used need to fit both the delinsation of the
area and the practices in use on the surrounding soiis
that are being farmed. Using crop residue in or on top of
the plow layer and a cover crop of grasses.legumes, or
small grain also help control wind and water erosion and
help improve and maintain tilth and organic matter
content,

When this soil is used for pasture, the major concern
of management is overgrazing. Overgrazing reduces the
density and hardiness of plants and causes excessive
runoff. Proper stocking rates, rotational grazing, timely
deferment of grazing, and restricted use during wet
periods help keep the pasture and soil in good condition.

This soil is well suited to growing trees. Plant
competition is the main limitation when this soil is
planted to trees. Seedlings survive and grow well if
competing vegetation is controlied. Unwanted trees and
shrubs can be controlled or removed by site preparation
ot by spraying, cutting, or girdling.

This soil is severely limited for dwellings by slope.
Developing one lot at a time while retaining as much
existing vegetation as possible during construction helps
reduce soil ercsion. Other measures to reduce erosion
ara: Designing housing so the roads follow the contour
©of the slope, having diversions between lots to intercept
runcff, and stockpiling topsoil and returning it. The
topsoil then should be reseeded as quickly as possible
to desired grasses to reduce the possibility of erosion.
Slope severely limits this soil for local roads and streets.
Roads should be built on the contour where possible.
Extensive road cuts might be necessary. Strengthening
the base material with sand and gravel or replacing the
base with more suitable material helps support vehicular
traffic. This soil is severely limited for septic tank
absorption fields by slope. Land shaping and installing
the distribution lines across the slope is generally
necessary for proper functioning of the absorption field.
To obtain the amount of field needed might require the
use of one or two lines and extending them for greater
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distances. Machinery to install the lines cannot work on
some of these slopes.

This soil is in capability subclass Ve and woodland
suitability subclass 1o.

TcF—Tracy sandy loam, 25 to 45 percent slopes.
This steep and very steep soil is deep and well drained.
It is on ridgetops and side slopes and along the
drainageways of uplands. Individual areas are irregular in
shape. They range from 2 to 40 acres in size but are
dominantly about 15 acres.

In a typical profile the surface layer is brown sandy
loam about 3 inches thick. The subsurface layer is
yellowish brown sandy loam about 8 inches thick. The
subsoil is about 32 inches thick. It is brown, friable sandy
loam. The substratum is yellowish brown sand over
strong brown gravelly sand to a depth of 60 inches. In
some places the subsoil is less than 39 inches thick. In
some areas free carbonatas are less than 60 inches deep,
and the soil is less acid than normal. In some small
areas the soil has more sand throughout. In a few small
areas the soil has slope of less than 25 percent, and in
some areas sfope is more than 45 percent.

Inciuded with this soil in mapping are a few small
areas of Riddles soils that make up about 3 to 8 percent
of the unit.

This Tracy scil has moderate available water capacity
and is moderately permeable in the solum and rapidly
permeable in the substratum. Surface runoff is very
rapid. The surface layer is generally strongly acid. it is
friable and is moderate in organic matter.

Most areas of this soil are in woodland. Some urban
development has taken place on this soil.

This soil is suited to growing trees, and most areas are
in woodiand. The main limitation is trying to use
equipment on the steep slopes. Also if areas are
disturbed, then the possibility of surface erosion
becomes much greater. Plant competition is also a
moderate problem on these soils. Seedlings survive and
grow well if competing vegetation is controlled.
Unwanted trees and shrubs can be controlled or
removed by site preparation or by spraying or girdling.

This soil is severely limited and generally unsuitable
for building sites because of slope. Slope severely limits
this soil for iocal roads. Extensive road cuts might be
necessary. Frost action is a moderate limitation for local
roads and streets. Strengthening the base material with
sand and gravel or replacing the base with more suitable
material helps to support heavier loads. This soil is
severely limited for septic tank absorption fields by
slope. it is generally not suitable for septic tank
absorption fields.

This soil is in capability subclass Vle and woodland
suitability subclass 10.

»

Tr—Troxel silt loam. This nearly level or depressional
soil is deep and well drained. It is in small potholes on
outwash and glacial plains. Individual areas are small
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and generally rounded in shape. They range from 2 to 5
acres in size.

In a typical profile the surface layer is black silt loam
about 10 inches thick. The subsurface layer is biack and
very dark gray silt loam in the upper 20 inches and dark
brown silt loam in the lower 5 inches. The subsoil is 25
inches thick. The upper part is brown, friable loam; the
middle part is dark brown, friable loamy sand; and the
lower part is dark brown sand. The substratum is dark
yellowish brown sand to a depth of 80 inches. In some
places the subsoil is thicker or thinner. In some places
the dark colored surface layer is less than 24 inches
thick. There are a few areas where the soil is sandy
loam throughout. In some piaces the organic matter
decreases regularly with depth.

This Troxel soil has high available water capacity and
is moderately permeable. Surface runoff is very slow or
ponds for brief periods of time. The surface layer varies
widely in reaction as a result of local liming practices. it
is friable and easily tilled through a fairly wide range in
moisture content. It is moderate in organic matter
content.

Most areas of this soil are used for cultivated crops.
Some areas are used for hay or pasture, and some are
in woodland. ‘

This soil is well suited to growing corn, soybeans, and
small grain. Occasional brief ponding is the main
limitation that affects the use and management of this
soil. This soil is suited to intensive row cropping. Using
crop residue in or on top of the plow layer and a cover
crop of grasses, legumes, or small grain help improve
and maintain tilth and organic matter content.

This soil is well suited to grasses and legumes for hay
or pasture. When this soil is used for pasture, the main
concerns of managment are overgrazing and grazing
when the soil is wet, which causes surface compaction
and poor tilth. Overgrazing also reduces the density and
hardiness of plants. Proper stocking rates, rotational
grazing, timely deferment of grazing, and restricted use
during wet periods help keep the pasture and soil in
good condition,

This soil is not rated for timber production since trees
are not native to these soils. If trees are planted, they
are generally used as windbreaks.

This soil has a severe limitation of flooding and is
generally not suitable for building sites. Frost action,
flooding, and low strength of material severely limit this
soil for local roads and streets. Drainage ditches along
the roads to lower the water table help overcome frost
action. Elevating the roadbed above the high water level
also helps overcome frost action and flooding.
Strengthening the base material with sand and gravel or
replacing the base with more suitable material helps to
support vehicular traffic. This soil is severely limited for
septic tank absorption fields by flooding. It is gend¥ally
not suitable for absorption fields.

This soil is in capability class . It is not assigned to a
woodland suitability subclass.
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TyA—Tyner loamy sand, 0 to 2 percent slopes.
This nearly level soil is deep and somewhat excessively
drained. It is on slightly convex outwash plains. Individual
areas are usually broad and irregular in shape. They
range from 3 to 750 acres in size but are dominantly
about 85 acres.

in a typical profile the upper part of the surface layer is
dark brown loamy sand about 10 inches thick, and the
lower part is dark yellowish brown loamy sand about 3
inches thick. The subsoil is yellowish brown, very friable
loamy sand about 27 inches thick. The substratum is
brownish yellow sand to a depth of 60 inches. In some
areas thin hands of sandy loam materiai are in the
substratum. There are some areas where the soil is
sandy throughout. In a few small areas the soil has slope
of more than 2 percent.

Included with this soil in mapping are a few small
areas of Brems and Tracy soils. These inclusions make
up about 3 to 8 percent of the unit,

This soil has moderate available water capacity and is
rapidly permeable in the solum and very rapidly
permeable in the substratum. Surface runoff is slow. The
surface layer varies widely in reaction as a result of local
liming practices. It is friable and easily tilled through a
fairly wide range in moisture content. It is low in organic
matter content.

Most areas of this soil are used for cultivated crops.
Some areas are used for hay or pasture, and a few are
in woodland.

This soil is suited to growing corn, soybeans, and
small grain. Droughtiness is the main limitation for use
and management of the soil. Windbreaks, crop rotation,
and conservation tillage are needed to prevent excessive
soil loss from wind erasion. Using crop residua in or on
top of the soil and a cover crop of legumes, grasses, or
small grain also help control wind erosion and help
improve and maintain tilth and the organic matter
content.

The soil is suited to grasses and iegumes for hay or
pasture. Overgrazing reduces the density and hardiness
of plants. Proper stocking rates, rotational grazing, timely
deferment of grazing, and restricted use during wet
periods help keep the pasture and soil in good condition.

This soil is well suited to growing trees. A few areas
are in orchards or woodland. The soil is limited
moderately by the hazard of seedling mortality because
of the droughty conditions. Tree seediings should be
planted as early as possible in the spring. Some
replanting of seedlings might be needed. Unwanted trees
and shrubs can be controlled or removed by site
preparation or by spraying, cutting, or girdling.

This soil is. suitable for building sites and local roads
and streets. It is severely limited for septic tank
absorption fields by poor filtering qualities. Where used,
absorption fields can pollute nearby shallow wells.

This soil is in capabifity subclass llls and woodland
suitability subclass 3s.
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Ua—Udorthents, loamy. This nearly level to steep
soil is on outwash plains, lake plains, till plains, and the
moraine. Individual areas are fairly small and range from
3 to 100 acres but are dominantly 20 acres.

In a typical area of Udorthents, loamy, the surface
layer is dark brown or brown sandy loam or loam. In
some pedons it is very dark grayish brown, dark
yellowish brown, yellowish brown, or brownish gray and
1is loamy sand, sandy clay loam, silt loam, or silty clay
loam. The underlying layers are yellowish brown,
brownish yellow, brown, and pale brown and include
loam, sandy loam, loamy sand, and some sandy clay
loam and silty clay loam. In some pedons there are gray
motties. In most areas the surface layer and some
underlying layers have been removed. In some areas the
surface layer has been reworked and mixed with the
underlying layers, and in some areas the upper layers
are loamy material that has been transported from
another site. The disturbance of these areas is so great
that the type of soil cannoti be recognized.

Included with this soil in mapping are some areas of
sandy soil and a few areas of soil that is clay loam. Also
included are some areas that have very steep cuts that
were made to remove the soil material. Some pits where
gravel and sand are being mined are included. There are
a few, very small bodies of water in some of the areas,
and a few small areas of the surrounding socils are
included. These inclusions make up about 15 percent of
the unit.

This sail is used for commaercial building sites, borrow
pits, interstate highway interchanges, sanitary landfills,
and other large projects that require extensive
earthmoving. )

This soil is suited to growing grasses for cover. The
grass provides protection from ercsion on slopes. When
planted to grasses for cover and protection, additions of
lime and fertilizer should be made according to soil tests
and plant needs because the soil is exiremely variable.

This unit is used for large construction sites but is not
used for houses. Onsite investigations are usually
required for most uses. Limitations are usually overcome
for construction by earthmoving. Eresion should be
controlled. Limitations for septic tank absorption fields
are variable. Onsite investigations are needed for all
construction sites.

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

Uc—Urban land-Coupee complex. This map unit
consists of areas of urban land and nearly level Coupee
soil that is deep and well drained. This map unit is made
up of about 55 percent urban land and about 40 percent
Coupee soil. Individual areas are on outwash plains.
They are usually large and range from 25 to 300 acres in
" size. Most areas are located in the town of La Porte.

In a typical area of urban land there are streets,
parking lots, shopping centers, houses, buildings, and
other structures that cover the surface so that the type
of soil can not be recognized.
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In a typical profile of the Coupee soil, the surface layer
is very dark brown siit loam about 10 inches thick, and
the subsurface layer is dark brown silt loam about 6
inches thick. The subsoil is about 21 inches thick. The
upper part is dark yellowish brown, firm clay loam, and
the lower part is dark yellowish brown, friable sandy clay
loam. The substratum is dark brown loamy sand and
gravelly sandy loam to a depth of about 60 inches.
There are some areas where the surface layer is lighter
colored, and some areas where the dark colored surface
layer is less than 10 inches thick. In some areas the soil
has slope of more than 2 percent.

Included with this unit in mapping are a few
depressional areas of Troxel soils that make up about 3
to 8 percent of the unit.

The Coupee soil in this unit has moderate available
water capacity and is moderately permeable in the upper
part and very rapidly permeable in the lower part.
Surface runoff is slow to medium. The surface layer is
strongly acid, unless it is limed. It is moderate in organic
matter content.

Most of this unit is used for building sites. A few areas
are idle or are used for playgrounds or recreational
facilities.

This unit is not used for growing crops, forage, or
woodland. When small areas are used for garden plots
and lawn, lime and fertilizer should be added according
to soil tests and plant needs. Watering of lawns and
garden plots is needed during dry periods. When planting
trees and shrubs, competing vegetation needs to be
controlled.

The Goupee soil is suitable for building sites. it is
moderately limited for local roads and streets by low
strength. The base material for roads needs
strengthening with a material that is suitable to support
traffic. Poor filtering qualities severely limit this soil for
septic tank absorption fields. Aithough sewage effluent is
readily absorbed into the soil, pollution of ground water
supplies can become a problem.

This soil is not assigned to a capability subclass and
woodland suitability subclass.

UoC—Urban land-Oakville complex, 1 to 10 percent
slopes. This map unit consists of areas of urban land
and nearly level to moderately sloping Oakville soils that
are deep and well drained. This map unit is made up of
about 55 percent urban land and about 40 percent
Qakyville soils. Individual areas are on lake plains, low
sand dunes, and beach ridges. They are usually large
and range from 50 to 200 acres in size. Most areas are
located in Michigan City.

In a typical area of urban land there are streets,
parking lots, shopping centers, houses, buildings, and
other structures that cover the surface so that the type
of scil cannot be recognized.

in a typical profile of the Qakville soil, the surface layer
is black fine sand about 4 inches thick. The subsurface
layer is dark grayish brown fine sand about 11 inches
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thick. The subsoil is yellowish brown, loose fine sand
about 27 inches thick. The substratum is light yellowish
brown fine sand to a depth of 80 inches. There are
some areas where thin bands of loamy sand are in the
substratum. In some areas the soll is strongly acid or
very strongly acid, and in a few areas the soil has slope
of more than 10 percent.

Included with this unit in mapping are a few areas of
nearly level Brems soils that make up about 8 to 12
percent of the unit.

The Qakville soils in this unit have low available water
capacity and are very rapidly permeable. Surface runoff
is slow or medium, The surface layer is neutral. It is
moderate in arganic matter content.

Most of this unit is used for building sites. A few areas
- are idle or are used for playgrounds or recreational
facilities.

This unit is not used for growing crops, forage, or
woodland. When small areas are used for garden plots
and lawn, lime and fertilizer should be added according
to s0il tests and plant needs. Droughtiness is a limitation,
and watering of lawns and garden plots is usually
needed. When planting trees and shrubs, seedling
mortality is a problem unless sufficient moisture is
applied at regular intervals until plants become
established.

The Oakville soil is suitable for dwellings where the
slope is less than 8 percent. In most excavations banks
stough or cave in. Trench walls should be reinforced to
prevent caving in. This soil is suitable for local roads and
streets wherea the slope is less than 8 percent. It is
moderately limited where the slope is more than 8
percent. Cuts and fills are needed and roads should be
built on the contour of the slope where possible. Poor
filtering qualities severely limit this soil for sepiic tank
absorption fields. Sanitary facilities should be connectad
to commercial sewers and treatment facilities. Ground
water supplies can be polluted if septic tank absorption
fields are used.

This soil is not assigned to a capability subclass and
woodland suitability subclass.

Uv—Urban land-Morocco complex. This map unit
consists of areas of urban land and nearly level Morocco
soils that are deep and somewhat poorly drained. This
map unit is in about 55 percent urban land and about 40
percent Morocco soils. Individual areas are on outwash
plains. They are usually large and range from 40 to 100
acres in size. Most areas are located in Michigan City.

In a typical area of urban land there are streets,
parking lots, shopping centers, houses, buildings, and
other structures that cover the surface so that the type
of soil cannot be recognized.

In a typical profile of the Morocco scil, the surface
layer is very dark gray loamy fine sand about 6 inches
thick. The subsurface layer is yellowish brown loamy
sand about 8 inches thick. The subsoil is about 33
inches thick. The upper part is yellowish brown, mottled,
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friable loamy sand, and the lower part is pale brown and
very pale brown, mottled, loose very fine sand. The
substratum is brown and pale brown, mottled coarse and
medium sand to a depth of 80 inches. In a few areas the
s0il has slope of more than 2 percent, or it has a

lighter colored subsoil.

Inciuded with this unit in mapping are a few areas of
Maumee and Newton soils in depressions. These
inclusions make up about 5 to 12 percent of the unit.

The Morecco soil in this unit has low available water
capacity and is rapidly permeable. Surface runoff is very
slow. This soil has a seasonal high water table that is
within 1 foot to 2 feet of the surface in the spring. The
surface layer is strongly acid to very strongly acid, unless
it is limed. It is moderate in organic matter content.

Most of this unit is used for building sites. A few areas
are idle or are used for playgrounds or recreational
facilities.

This unit is not used for crops, forage, or woodland.
When small areas are used for garden plots and lawn,
lime and fertilizer should be added according to soil tests
and plant needs. Droughtiness is a limitation when the
area has been drained to build houses, and lawns and
garden plots usually need io be watered during dry
periods. When planting trees and shrubs, seedling _
mortality is a problem when the seasonal water table is
high. During dry periods the soil hbecomes droughty if it is
drained. Sufficient moisture should be applied at regular
intervals until the plants become established.

The Morocco soil is severely limited for building sites
by wetness. Houses should be constructed without
basements because the seasonal high water table is
within a depth of 1 foot to 2 feet of the surface. Banks
cave in or slough in most excavations. Trench walls
should be reinforced to prevent caving in. Wetness and
frost action moderately timit this soil for local roads and
streets. Drainage ditches along the roads to lower the
water table and elevating the roadbed help to remove
excess water and reduce the frost action. This scil is
severely limited for septic tank absorption fields by
wetness and poor filtering qualities. Sanitary facilities
should be connected to commercial sewers and
treatment facilities. _

This soil is not assigned {0 a capability subclass and
woodland suitability subclass.

Wa-—Wallkill silt loam. This nearly level s0il is deep
and very poorly drained. it is in narrow depressions and
around broad, flat areas of organic soils that are next to
uplands. It is frequently ponded by surface runcff from
adjacent higher lying parts of the landscape. Individual
areas are usually fairly small and somewhat elongated in
shape. They range from 3 to 22 acres in size.

In a typical profile the upper part of the surface layer is
dark grayish brown silt loam about 3 inches thick, and
the lower part is dark grayish brown silty clay loam about
7 inches thick. The subsoil is olive gray, mottled, firm
silty clay loam about 10 inches thick. Between 20 and 27
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inches, the lower part of the alluvium is dark gray, firm
silty clay loam. The substratum is dark reddish brown
muck to a depth of 60 inches. In some areas the surface
layer is lighter colored. In some places the alluvium is
less than 20 inches thick. In others the depth to the
organic material is more than 40 inches thick. In some
areas sand is at a depth of 50 inches. In a few areas the
soil has slope of more than 2 percent.

Included with this seil in mapping are a few areas of
Pewamo soils in depressions. This inclusion makes up
about 5 to 12 percent of the unit.

This Wallkill soil has high available water capacity. It is
moderately permeable in the mineral soil and moderately
slowly permeable t¢ moderately rapidiy permeable in the
organic material. Surface runoff is very siow or ponds.
This soil has a prolenged seasonal high water table at or
near the surface, and in some areas it is ponded in early
spring. The surface layer is friable and easy to till under
proper moisture conditions. It is high in organic matter
content.

Some areas of this soil are used for cultivated crops.
Others are used for hay or pasture or are in woodlands.

This soil is suited to growing corn, soybeans, and
some small grain. It is poorly suited to winter wheat
bacause ponding usually destroys stands. Wetness is
the main limitation that affects the use and management
of this soil. Excessive water can be removed by
subsurface drains, surface drains, grassed waterways,
pumping, or a combination of these practices. When
drained and propetly managed, this soil is suited to
intensive row cropping. Conservation tillage and using
crop residue in or on top of the plow layer help improve
and maintain tikh and organic matter content.

This soil is suited to grasses and legumes for hay or
pasture. Draining this soil is necessary 1o attain high
yields for forage or pasture. Deep rocted legumes, such
as alfalfa, are not as well suited to this soil as shallow
rooted legumes. Overgrazing or grazing when the soil is
wet causes surface compaction and poor tilth.
Overgrazing also reduces the density and hardiness of
plants. Proper stocking rates, rotational grazing, timely
deferment of grazing, and restricted use during wet
periods help keep the pasture and seil in good condition.

This soil is poorly suited to trees, and only a few areas
are in trees. It is seversly limited for the use of
equipment. The hazards of seedling mortality and
windthrow are severe because the seasonal high water
table is at or near the surface for long periods of time.
Wetness restricts harvesting trees to dry seasons or
pericds when the ground is frozen. Species which are
tolerant of wetness should be favored in stands. Some
replanting of seedlings is usually needed. Survival and
growth of seedlings are improved if competing
vegetation is controlled. Unwanted trees and shrubs can
be controlled or removed by site preparation or by
spraying, cutting, or girdling.

This soil is severely limited and is generally unsuitable
for building sites because of ponding and low strength.
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Fonding and low strength severely limit this soil for local
roads and streets. The organic matter should be
removed and suitable material used as fill to strengthen
the base. Drainage ditches along the roads help lower
the water table. This soil is severely limited for septic
tank absorption fields by ponding. It is generally not
suitable for absorption fields.

This soil is in capability subclass lllw and woodland
suitability subclass 4w.

We—Warners silt loam. This nearly level soil is deep
and very poorly drained. It is on flood plains. It is
frequently ponded by surface runoff from adjacent higher
lying parts of the landscape. Individual areas are irregular
in shape. They range from 3 to 50 acres but are
dominantly about 10 acres.

in a typical profile the upper 10 inches of the surface
layer is very dark gray silt loam; the lower 3 inches is
dark grayish brown, mottled silt loam. The upper part of
the subsurface layer is dark gray, mottled silt loam about
4 inches thick; the lower part is black, mucky silt loam
about 3 inches thick. The substratum is white, mottied
marl to a depth of 54 inches and is gray marl 10 a depth
of 60 inches. In some areas the mineral material is less
than 12 inches over marl. In other small areas organic
material is above the marl. In some areas slope is more
than 2 percent.

Included with this soil in mapping are some small
areas of Gilford soils. This inclusion makes up about 3 to
12 percent of the unit.

This Warners soil has low available water capacity. it
is moderately slowly permeable or moderately permeable
in the mineral material and variable in the marl. Surface
runoff is very slow or ponds. This soil has a prolonged
seasonal high water table at or near the surface, and in
some areas the soil is ponded in early spring. The
surface layer is neutral or mildly alkaline. it is friable and
easy to till under proper moisture conditions. It becomes
cloddy and hard to work if it is tilled when too wet. it is
high in organic matter content.

Most areas of this soil are drained and used for
cultivated crops. Some areas are used for hay or
pasture, and some are in woocdland.

This sail is suited to growing corn, soybeans, and
some small grain. It is poorly suited to winter wheat
because ponding usually destroys stands. Wetness is
the main limitation that affects the use and management
of this soil. Excessive water can be removed by open
ditches, surface drains, pumping, or a combination of
these practices. When drained and properly managed,
this soil is suited to intensive row cropping. Conservation
tillage and using crop residue in or on top of the plow
layer help improve and maintain tilth and organic matter
content.

This soil is suited to grasses and legumes for hay or
pasture. Draining this soil is necessary to attain high
yields for forage or pasture. Deep rooted legumes, such
as alfalfa, are not as well suited to this soil as shallow
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rooted legumes. When this soil is used for pasture, the
main concerns of management are overgrazing and
grazing when the soil is wet, which causes surface
compaction and poor titth. Overgrazing also reduces the
density and hardiness of plants. Proper stocking rates,
rotational grazing, timely deferment of grazing, and
restricted use during wet periods help keep the pasture
and soil in good condition.

This soil is poorly suited to trees, and only a few areas
are in woodland. It is severely limited for the use of
equipment. The hazards of seedling mortality and
windthrow are severe because the seasonal high water
table is at or near the surface for long periods of time.
Wetness restricts harvesting trees to dry seasons or
pericds when the ground is frozen. Species which are
tolerant to wetness should be favored in stands.
Replanting seedlings is often needed to maintain density
of stands. Seedlings survive and grow if competing
vegetation is controlled. Unwanted trees and shrubs can
be controlled or removed by site preparation or by
spraying, cutting, or girdling.

This soil is severely limited and is generally unsuitable
for dwellings because of ponding. Ponding and frost
action severely limit this scil for local roads. Drainage
ditches along the roads to lower the water table and
elevating the roadbed help overcome the frost action.
This soil is generally not suitable for septic tank
absorption fields because of ponding.

This soil is in capability subclass |ilw and woodland
suitability subclass 5w. '

Wh—Washtenaw silt loam. This nearly level, deep
soil is poorly drained. It is in depressions on the moraine,
tilt plains, and outwash plains. lt is frequently ponded by
surface runoff from adjacent higher lying parts of the
landscape. Individual areas are small and somewhat
elongated. They range from 3 to 15 acres in size.

In a typical profile the surface layer is grayish brown
silt loam about 5 inches thick. Between depths of 5 and
29 inches, the subscil is grayish brown and light
brownish gray, mottled silt loam. Between depths of
about 28 and 55 inches, the buried soil has the foliowing
sequence: The upper part is black, firm siity clay loam;
the middle part is grayish brown, mottled, friable silt
loam; and the lower part is black, moitled, friable silty
clay loam. The substratum is dark gray silty clay loam to
a depth of 60 inches. In some areas of the prairie, the
surface layer is black. In a few areas overwash is less
than 20 inches thick. In a few areas organic material is
below a depth of 16 inches. In other areas the soil has
slope of more than 2 percent.

Included with this soil in mapping are some small
areas of Pewamo soils. This inclusion makes up about 3
to 12 percent of the unit.

This Washtenaw soil has very high available water
capacity. It is moderately permeable in the solum and
slowly permeable in the substratum. Surface runoff is
very slow or ponds. This soil has a prolenged seasonal
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high water table at or within 1 foot of the surface in
winter and spring. The surface layer is high in organic
matter content.

Most areas of this scil are used for cultivated crops.
Some areas are used for hay or pasture, and some are
in woodland.

This soil is suited to growing corn, soybeans, and
some small grain. It is poorly suited to winter wheat
because ponding usually destroy stands. Wetness is the
main limitation that affects the use and management of
this soil. Excessive water can be removed by open
ditches, subsurface drains, surface drains, pumping, or a
combination of these practices. When drained and
properly managed, this soil is suited to intensive row
cropping. Conservation tillage and using crop residue in
or on top of the plow layer help improve and maintain
tilth and organic matter content,

This soil is suited to grasses and legumes for hay or
pasture. Draining this soil is necessary to attain high
yields for forage or pasture. Deep rooted legumes, such
as alfalfa, are not as well suited 1o this soil as shallow
rooted legumes. When this soil is used for pasture, the
major concerns of management are overgrazing and
grazing when the soil is wet, which causes surface
compaction and poor tilth. Overgrazing also reduces the
density and hardiness of plants. Proper stocking rates,
rotational grazing, timely deferment of grazing, and
restricted use during wet periods help keep the pasture
and soil in good condition.

This soil is suited to trees. It is severely limited for the
use of equipment. Seedling mortality and plant
competition are severe limitations and windthrow hazard
is a moderate limitation because the seasonal high water
table is at or near the surface for long periods of time.
Wetness restricts harvesting trees to dry seasons or
periods when the ground is frozen. Species which are
tolerant to wetness should be favored in stands.
Replanting of seedlings might be needed to maintain
density of stands. Survival and growth of seedlings are
improved if competing vegetation is controlled.
Unwanted frees and shrubs can be controlled or
removed by site preparation or by spraying, cutting, or
girdling.

This soil is severely limited and is generally unsuitable
for building sites because of ponding. Ponding and frost
action severely limit this soil for local roads. Drainage
ditches along the roads to lower the water table and
elevating the roadbed help overcome the frost action.
Strengthening the base material with sand and gravel or

- replacing the base with more suitable material helps to

support vehicular traffic. This soil generally is not suitable
for septic tank absorption fields because of ponding, and
moderately slow or slow permeability.

This soil is in capability subclass liw and woodland
suitability subclass 2w.
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prime farmtand

Prime farmland is one of several kinds of important
farmlands defined by the U.5. Department of Agriculture.
It is of major importance in providing the Nation's short
and long-range needs for food and fiber. The supply of
high quality farmland is limited and the U.S. Department
of Agriculture recognizes that responsible levels of
government, as well as individuals, must encourage and
facilitate the use of our Nation's prime farmland with
wisdom and foresight.

Prime farmland, as defined by the U.S. Department of
Agriculture, is the land that is best suited to producing
food, feed, forage, fiber, and cilseed crops. It has the
soil quality, growing season, and moisture supply needed
to economically produce a sustained high yield of crops
when it is treated and managed using acceptable
farming methods. Prime farmland produces the highest
yields with minimal inpuis of energy and economic
resources, and farming it results in the least damage to
the environment. :

Prime farmland may now be in crops, pasture,
woodland, or other land, but not urban and built-up land
or water areas. It must either be used for producing food
or fiber or be available for these uses.

Primne farmland usually has an adequate and
dependable supply of moisture from precipitation or
irrigation. 1t also has faverable temperature and growing
season, acceptable acidity or alkalinity. It has few or no
rocks and is permeable to water and air. Prime farmland
is not excessively erodible or saturated with water for
long periods and is not frequently flooded during the
growing seascn. The siope ranges mainly from 0 to 6
percent. For more detailed information on the criteria for
prime farmland consult the local staff of the Soil
Conservation Service.

About 252,071 acres, or nearly 65 percent, of La Porte
County can meet the soil requirements for prime
farmland. Areas are scattered throughout the county,
occurring in all map units of the general scil map except
in map unit 2, Nearly all of this prime farmland is used
for corn and soybeans.

Some parts of the county have been losing some
prime farmland to industrial and urban uses. The loss of
prime farmland to other uses puis pressure on marginal
lands, which generally are more erodible, droughty, and
difficult to cultivate, and usually less productive.

Soil map units that make up prime farmland in La
Porte County are listed in this section. This list does not
constitute a recommendation for a particular land use.
The extent of each listed map unit is shown in table 5.
The location is shown on the detailed soil maps in the
back of this publication. The soil qualities that affect use
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and management are described in the section "Detailed
soil map units.”

Soils that have limitations—a high water table,
flodding, or inadequate rainfall—may qualify for prime
farmland if these limitations are overcome by such
measures as drainage, flood control, or irrigation. In the
following list, the measures needed to overcome these
limitations are shown in parentheses after the map unit
name. Onsite evaluation is necessary to see if these
limitations have been overcome by corrective measures.

The map units that meet the soil requirements for
prime farmiand are:

BaA—Blount silt loam, 0 to 3 percent slopes (where
drained)

Br—Bourbon sandy loam (where drained)

Cd—Cheektowaga fine sandy loam (where drained)

CoA—Coupee silt loam, 0 to 2 percent slopes

CoB—Coupee silt loam, 2 to 6 percent slopes

EsA—Eiston loam, 0 to 2 percent slopes

EsB—Eiston loam, 2 to 6 percent slopes

Gf—Gilford fine sandy leam (where drained)

HaA—Hanna sandy loam, 0 to 3 percent slopes

Hk—Homer igam (where drained)

Mm—Maumee loamy fine sand (where controlled
drainage is used)

Mn—Maumee Variant loamy sand (where controlled
drainage is used and the soil is protected from
flooding)

Mp—Milford silty clay loam (where drained)

MrB2—Morley silt loam, 2 to 6 percent slopes, eroded

Ni—Newton ioamy fine sand (where controlled drainage
is used) :

Pe—Pewamo silty clay loam (where drained)

Ph—Pinhock loam (where drained)

Qu—CQuinn loam (where drained)

RIA—Riddles loam, O to 2 percent siopes

RIB2—Riddles loam, 2 to 6 percant slopes, eroded

Sh—Sebewa loam, shaly sand substratum (where
drained)

SeA—Selfridge loamy fine sand, 0 to 2 percent slopes
{where drained)

SeB—Selfridge loamy fine sand, 2 to & percent slopes
{where drained) '

So—Suman silty clay loam (where drained and protected
from flooding)

TcA—Tracy sandy loam, 0 to 2 perceni slopes

TcB—Tracy sandy loam, 2 to 6 percent slopes

Tr—Troxel silt loam

Wa—Wailkill silt loam (where drained)

We—Warners silt loam (where drained)

Wh—Washtenaw silt loam (where drained)
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use and management of the solils

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
resources and the environment. Also, it can help avoid
soil-related failures in land uses.

In preparing a soil survey, sail scientists,
conservationists, enginears, and others collect extensive
fieid data about the nature and behavior ¢characteristics
of the soils. They collect data on erosion, droughtiness,
flooding, 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,
highways and other fransportation 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 o help prevent
construction 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,
playgrounds, lawns, and trees and shrubs.

crops and pasture

Darrell Brown, district conservationist, Soil Conservation Service,
assisted in the preparation of this section.

General management needed for crops and pasture is
suggested in this section. The crops or pasture plants
best suited to the soils, including some not commonly
grown in the survey area, are identified; the system of -
land capability classification used by the Sail
Conservation Service is explained; and the estimatad

yields of the main ¢rops and hay and pasture plants are
listed for each soil.

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

In 1974 more than 223,905 acres in the survey area
was cropland according to the 1974 Census of
Agriculture Preliminary Report. Of this total, 199,410
acres was harvested cropland, mostly in corn, soybeans,
and wheat; 16,690 acres was used for rotation hay and
pasture; the remaining 7,805 acres was idle cropland
and used for conservation purposes. An additional
26,000 acres was permanent pasiure and about 26,000
acres was in woodland (3), crops, and pasture.

The potential of the soils in La Porte County for
increased production of food is fair. About 12,612 acres
of potentially good cropland is currently used as pasture
(3). In addition to the reserve productive capacity
represented by this land, food production could also be
increased by extending the latest crop production
technology to all cropland in the county. This soil survey
can greatly facilitate the appiication of such technology.

The acreage in crops and pasture has gradually been
decreasing as more and more land is used for urban
development. In 1974 there were about 128,241 acres of
urban, or built-up, land in the county; this acreage has
been growing at the rate of about 500 acres per year (3).
The use of this soil survey to help make land use
decisions that will influence the future role of farming in
the county is discussed in the section “General soil map
units.”

Drainage is the major soil problem on about 42
percent of the cropland in La Porie County. Most of the
very poorly drained soils, such as Adrian, Gilford,
Houghton, Edwards, and Sebewa soils, are satisfactorily
drained for use in agricultural production. A few areas of
these soils, howaver, cannot be economically drained.
They are depressional, and drainage ditches to a
suitable outlet would have to be deep and extend for
great distances. This condition exists for some areas of
Adrian, Houghton, and Edwards soils.

Some of the soils that have a high water table do not
have adequate natural outlets Open ditches
constructed in these sandy soilsare often not stable and
tend 1o become filled with sand over a period of a few
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years. When these ditches are filled, the capacity of the
open ditch and the drains discharging water into them is
severely affected.

Figure 5.—Pumps have been used in the very poorly
drained soils that are being farmed lo
overcome ponding. These soifs do not have
oullets.

Unless artificially drained, the somewhat poorly
drained soils are so wet that crops are damaged during
most years. In this category are the Blount, Bourbon,
Fluvaquents, Morocco, and Selfridge soils, which make
up about 36,420 acres.

Morley and Riddles soils have good natural drainage
maost of the year, but they tend to dry out slowly after
rains. Small areas of wetter soils along drainageways
and in swales are commonly incuded in areas of these
soils, especially those that have slope of 2 to 6 percent.
Artificial drainage is needed in some of these wetler |
soils.

The design of both surface and subsurface drainage
systems varies with the kind of sgil. A combination of
surface and subsurface drains is needed in most areas
of the very poorly drained soils that are used for
intensive row cropping. Drains have 1o be more closely
spaced in soils that have slow permeability than in soils
that are more permeable. Subsurface drainage is slow in
Milford, Pewamo, and Suman soils. Finding adequate
outlets for subsurface drains is difficult in many areas of
Adrian, Gilford, and Houghton soils.

QOrganic soils oxidize and subside when the pore
space is filled with air; therefore, special drainage
systems are needed to control the depth and the period
of draining. Keeping the water table at the level required
by crops during the growing season and raising it to the
surface during other parts of the year minimizes the
oxidation and subsidence of organic soils. Some of the
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organic soils have special drainage problems that should
be considered. Edwards and Martisco seils are muck
over marl. Placing subsurface drains is usually not
considered to be feasible in these soils. Because Adrian
is muck over sand, there is a possibility that this soil can
be overdrained. This can lead to rapid oxidation of the
organic material. Information on drainage designs for
each kind of soil is available in local offices of the Soil
Conservation Service.

Soif erosion by wind and water is the major soil
problem on about 75 percent of the cropland and
pasture in La Porte County. {f the slope is more than 2
percent, water erosion is a hazard. Many of the soils are
sandy or organic, so they are susceptible to wind erosion
during certain times of the year.

Loss of the surface layer through erosion is damaging
for two reasons. First, productivity is reduced as the
surface layer is lost and part of the subsoil is
incorporated into the plow layer. Loss of the surface
layer is especially damaging on clayey or loamy soils,
such as the Morley, Riddles, and Tracy soils. Erosion
also reduces productivity on soils that tend to be

droughty, such as Chelsea soils. Secil erosion

results in sediment entering streams Control of
erosion minimizes the pollution of streams by sediment
and improves water quality for municipal use, for
recreation, and for fish and witdlife.

Erosion control practices provide surface cover,
reduce runoff, and increase infiltration. A cropping
system that keeps vegetative cover on the soil for
extended periods can hold soil erosion losses to
amounts that will not reduce the productive capacity of
the soils. On livestock farms, which require pasture and
hay, the legume and grass forage crops in the cropping
system reduce erosion on slopes and also provide
nitrogen and improve tilth for the following crop.

Many slopes are so short and irregular that contour
farming is not practical. On these soils, cropping systems
that provide substantial vegetative cover are required to
control erosion, unless conservation tillage is practiced.
Minimizing tillage and leaving crop residue on the
surface help to increase infiltration and reduce the
hazards of runoff and erosion. These practices can be
adapted to most soils in the survey area, but are more
difficult to use successfully on the eroded soils and on
the soils that have a clayey surface layer, such as
Blount, Morley, and Riddles soils. Conservation tillage for
corn, which is common on an increasing acreage, is
effective in reducing erosion on land susceptible to wind
and water erosion and can be adapted to most soils in
the survey area. It is most difficult to practice
successfully, however, on the soils that have a clayey
surface layer or soils that have severe drainage
problems.

Diversions and paraliel terraces that have tile outlets
are used to shorten the effective length of slope and are
effective in reducing sheet, rill, and gulley erosion. They
are most practical on deep, well drained soils that are



La Porte County, Indiana 57

Figure 8.—This Chelsea soif has had the surface removed and has been left unprofecled. Sediment moves readily into dilches and streams.

highly susceptible to erosion. The benefits of terracing which have a heavy, clayey subsoil are less suitable for
include a reduction in sail loss and the associated loss terraces and diversions.

of fertilizer elements; a reduction in sediment problems, Because of the large number of open ditches in the
such as crop damage and damage to water courses; county, streambank protection is a practice that is
reduction of the need for grassed waterways, which take needed, This practice helps reduce sloughing of ditch
productive land out of row crops; and easier farming on banks. One means of controlling erosion of ditch banks
the contour, which reduces the use of fuel and reduces is the establishment and maintenance of sod on the

the amount of pesticides entering water courses. Many banks. This is especially needed on the sandy and

of the Elston, Riddles, and Tracy soils are suitable for organic soils. Seeding recommendations are available at

terraces, if slopes are less than about 8 percent. Soils the local offices of the Sail Conservation Service.
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Wind erosion is a hazard on mosiofthe organic soils,
such as Adrian and Houghton soiis and on the
sandy soils, such as Cheisea, Elston, and Tracy soils.
Wind erosion can damage these soils in a few hours if
winds are strong and the soils are dry and bare of
vegetation or surface mulch. Maintaining vegetative
cover, surface mulch, or rough surfaces by proper tillage
minimizes wind erosion on these soils. Windbreaks of
adapted shrubs are also effective in reducing wind
erosion. Sandy soils that are plowed in the fall are very
susceptible to wind erosion the following spring.

Soil fertility is naturally low or moderate in most soils

of the uplands and the ocutwash soils in the survey area.

The soils on flood plains, such as Fluvaquents and
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Suman soils and the Maumee Variant, are neutral or
mildly alkaline and are naturally higher in plant nutrienis
than most upland and outwash soils. The very poorly
drained soils, such as Adrian, Cheektowaga, Edwards,
Gilford, Houghton, Maumee, Milford, Palms, Sebewa,
Warners, and Washtenaw soilg, are in slight depressions
and receive runoff from adjacent uplands. They normally
are slightly acid or neutral.

Most upland and outwash soils are naturally very
strongly acid, strongly acid, or medium acid. They usually
require applications of ground limestone to raise the pH
level to nearly neutral to grow a good stand of such
crops as alfalfa. Available phosphorus and potash levels
are naturally low in most of these soils. On all soils

Figure 7.—Palms muck sofls need protection from winds when the surface cover is plowed under.
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additions of lime and fertilizer should be based on the
results of scil tests, on the needs of the crop, and on the
expected leval of yields. The Cooperative Extension
Service can help in determining the kinds and amounts
of fertilizer and lime to apply.

Seil tilth is an important factor in the germination of
seeds and in the infiltration of water into the soil. Soils
that have good tilth are granular and porous.

Some of the soils used for crops in the survey area
have a surface layer of loam, sandy loam, and silt loam
that is dark and moderate in content of organic matter.
Generally the structure of these soils is moderate to
weak, and intense rainfall causes the formation of some
crust on the surface. The crust in some areas is hard
when dry, and impervious to water. Once a hard crust
forms, infiltration is reduced, and runoff is increased.
Reguiar additions of crop residue, manure, and other
organic material can help improve soil structure and
reduce crust formation.

The dark Pewamo, Sebewa, and Suman soils are
clayey to loamy. Tilth is a problem because these soils
often stay wet uniil late in the spring. If plowed when
wet, these soils tend to be very cloddy when dry, and
good seedbeds are difficult to prepare. Chiseling or
plowing in the fall generally results in good tilth in the
spring.

Field crops suited to the soils and climate of the
survey area include many that are not now commonly
grown. Corn and soybeans are the main row crops.

Wheat and oats are the common close-growing crops.
Rye could be grown, and grass seed could be produced
from bromegrass, fescue, redtop, and bluegrass.

Special crops are an important part of the economy in
the survey area. A significant acreage is used for
vegetables and fruits. Deep soils that have good natural
drainage and that warm up early in the spring are
especially well suited to many vegetables and fruits. In
the survey area these are the Chelsea, Coupee, Elston,
Morley, Riddles, Tracy, and Tyner soils on slope of less
than 12 percent, and they total about 148,334 acres.
Crops can generally be planted and harvested earlier on
all these soils than on the other soils in the survey area.
Grapes are the main special crop grown on Chelsea
soils. Apples|(fig. 8)| apricois, peaches, pears,
and plums are grown on the Chelsea, Elston, Riddles,
and Tracy soils and most of the strawberries are grown
on Elston, Tracy, and Tyner soils. Christmas trees also
grow well on most of these soils.

When adequately drained, the muck soils and the
loamy, very poorly drained soils in the county are well
suited to a wide range of vagetable crops and many are
suited to blueberries. Adrian, Edwards, Houghton,
Martisco, Muskego, and Palms muck soils make up
about 39,807 acres in the survey area. The Houghton
and Newton soils are especially well suited to
blueberries. Newion scils make up 2,140 acres in the
survey area. Some of these very poorly drained soils are
used to grow sod for lawns for housing developments
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Figure 8.—A vinsyard on Chelsea soils. Grapes are
among the specially crops grown in the
northern part of the counly.

and for areas requiring quick cover in construction
projects.

Most of the well drained soils in the survey area are
suitable for orchards and nursery plants. Soils in low
positions where frost is frequent and air drainage is poor
are generally poory suited 10 early vegetables, fruits, and
orchards.

Latest information and suggestions for growing special
crops can be obtained from local offices of the
Cooperative Extension Service and the Soil Conservation
Service.

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 |ta§ie 6] 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
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Figure 8. —An apple orchard on Elston soils.

agents. Available yield data from nearby counties and
results of field trials and demonstrations are also
considered.

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-yigiding 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-manurg 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 ikely to change.
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Crops other than those shown in table 6 are grown in
the survey area, but estimated yields are not listed
because the acreage of such crops is small. The local
office of the Soil Conservation Service or of the
Cooperative 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
classification 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 angd subclass are used in this survey. These levels
are defined in the following paragraphs.

Capabifity classes, the broadest groups, are
designated by Roman numerals | through VIII. 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 [l =oils have moderate limitations that reduce the
choice of plants or that require moderate conservation
practicas.

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

Class |V soils have very severe limitations that reduce
the choice of plants or that require very careful
management, or both.

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

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

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

Class VIl soils and miscellaneous\areas have
limitatipns that nearly preclude their use for commercial
crop production.

Capability subclasses are soil groups within one class.
They are designated by adding a smalt letter, &, w, s, or
¢, 1o the class numeral, for example, lle. The letter e
shows that the main limitation is risk of erosion unless
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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
corrected by artificial drainage); s shows that the soil is
limited mainly because it is shallow, droughty, or stony;
and ¢, used in only some parts of the United States,
shows that the chief limitation is climate that is very cold
or very dry.

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

The acreage qf soils in each capability subclass is
shown in The capability classification of each
map unit is given in the section “Detailed soil map
units.” :

woodland management and productivity

Table 8 |can be used by woodiand 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,
indicates the potential productivity of the soils for
important tregs. The number 1 indicates very high
productivity; 2, high; 3, maoderately high; 4, moderate;
and 5, lew. The second part of the symbol, a letter,
indicates the major kind of soil limitation. The letter x
indicates stoniness or rockiness; w, excessive water in or
on the soil; {, toxic substances in the soil; J, restricted
root depth; ¢, clay in the upper part of the soil; s, sandy
texture; £, high content of coarse fragments in the soil
profile; and r, steep slopes. The letter o indicates that
limitations or restrictions are insignificant. If a soil has
more than one fimitation, the priority is as foliows: x, w, t,
dc s f,andr.

In table 8, sfighi 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 stight if the

_expected soil loss is small, mogderale it measures are
needed to control erosion during logging and road
construction, and severe if intensive management or
special equipment and methods are needed to prevent
excessive loss of soil.

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

Seediing mortality ratings indicate the degree to which
the sail 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
sfight indicates that the expected mortality is less than
25 percent; moderale, 25 to 50 percent; and severe,
more than 50 percent.

Ratings of windthrow hazard are based on soil
characteristics that affect the development of tree roots
and the ability of the soil to hold trees firmly. A rating of
slight 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 irees 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
codominant 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
intermediate or improvement cuttings. They are selected
on the basis of growth rate, quality, value, and
marketability.

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

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 wiidlife.

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
prlepar.—ed_;ite and maintained in good condition.

Table 9|shows the height that locally grown irees and
shrubs are expected to reach in 20 years on various
soils. The estimates in table 9 are based on
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measurements and observation of established plantings
that have been given adequate care. They can be used
as a guide in planning windbreaks and screens.
Additionai information on planning windbreaks and
screens and planting and caring for trees and shrubs
can be obtained from local offices of the Sail
Conservation Service or the Cooperative Extension
Service or from a nursery.

recreation

The soils of the survey area are rated in table 10
according 1o limitations that affect their suitability for
recreation. The ratings are based on restrictive soil
features, such as wetness, slope, and texture of the
surface layer. Susceptibility to flooding is considered. Not
considered in the ratings, but important in evaluating a
site, are the location and accessibility of the area, the
size and shape of the area and its scenic quality,
vegetation, access to water, potential water
impoundment sites, and access to public sewetlines. The
capacity of the soil to absorb septic tank effluent and the
ability of the soil to support vegetation are also
important. Soils subject 1o flooding are limited for
recreation use by the duration and intensity of flooding
and the season when flooding occurs. In planning
recreation facilities, onsite assessment of the height,
durafion, intensity, and frequency of flooding is essential.

ln, 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
limitations can be overcome or alleviated by planning,
design, or special maintenance. Severe means that soil
properties 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 10 can be supplemented by
other information in this survey, for example,

I;_Liét.lerpretaticms for septic tank absorption fields in table
and interpretations for dwellings without basements
and for local roads and streets in

Camp areas require site preparation such as shaping
and leveling the tent and parking areas, stabilizing roads
and intensively used areas, and installing sanitary
facilities 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
constructing 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
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during the period of use, and do not have slopes or
stonies or boulders that increase the cost of shaping
sites or of building access roads and parking areas.

Flaygrounds require soils that can withstand intensive
foot traffic. The best soils are almost level and are not
wet or subject to floeding 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 lrails for hiking, horseback riding, and
bicycling 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
moderate slopes and few or no stones or boulders on
the surface. '

Golf fairways are subject to heavy foot traffic and
some light vehicular traffic. Cutting or filling may be
required. 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
surface. 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
vegetation, by maintaining the existing plant cover, or by
promoting the natural establishment of desirable plants,

In , the soils in the survey area are rated
according to their potential for providing habitat for
various kinds of wildlife. This information can be used in
planning parks, wildlife refuges, nature study areas, and
other developments for wildlife; in selecting soils that are
suitable for establishing, improving, or maintaining
specific elements of wildlife habitat; and in determining
the 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
maintained. 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
satisfactory results. A rating of poor indicates that
limitations are severe for the designated slement or kind
of habitat. Habitat can be created, improved, or
maintained in most places, but management is difficult
and must be intensive. A rating of very poor indicates
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that restrictions for the element or kind of habitat are
very severe and that unsatisfactory results can be
expected. Creating, improving, 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 sead-
producing herbaceous plants. Soil properties and
features 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
stoniness, and flood hazard. Soil temperature and soil
moisture are also considerations. Examples of grain and
seed crops are corn, soybeans, wheat, oats, sorghum,
and sunflower.

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

Wild herbaceous plants are native or naturally
established grasses and forbs, including weeds. Soil
propenies 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
herbaceocus plants are bluestemn, foxtail, goldenrod,
beggartick, wheatgrass, ragweed, crabgrass, and
dandelion.

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
hardwood trees and shrubs are depth of the root zone,
the available water capacity, and weiness. Examples of
these plants are cak, maple, black wainut, beech, poplar,
wild cherry, sweetgum, apple, hawthorn, dogwood,
hickory, elderberry, blackberry, and blueberry. Examples
of fruit-producing shrubs that are suitable for ptanting on
soils rated good are Russgian-olive, autumn-olive, and
crabapple.

Coniferous plants furnish browse, seeds, and cones.
Soil properties and features that affect the growth of
coniferous trees, shrubs, and ground cover are depth of
the root zone, available water capacity, and wetness.
Examples of coniferous plants are pine, spruce, fir,
cedar, and juniper.

Wetiand planits are annual and perennial wild
herbaceous plants that grow on moist or wet sites.
Submerged or floating aquatic plants are excluded. Soil
properties and features affecting wetland plants are
texture of the surface layer, weiness, reaction, salinity,
slope, and surface stoniness. Examples of wetland
plants are smartweed, wild millet, wildrice, saltgrass,
cordgrass, rushes, sedges, and reeds.
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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
structures. 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 openfand wildlife consists of cropland,
pasture, 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, dove, pheasant, meadowlark,
field sparrow, cottontail, red fox, and woodchuck.

Habitat for woodiand wifdlife consists of areas of
deciduous plants or coniferous plants or both and
associated grasses, legumes, and wild herbaceous
plants. Wildlife attracted to these areas include
woodcock, thrushes, woodpeckers, squirrels, gray fox,
raccoon, and whitetailed deer.

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

engineering

This section provides information for planning land
uses related to urban development and to water
management. Soils are rated for various uses, and the
most limiting features are identified. The ratings are
given in the following tables: Building site development,
Sanitary facilities, Construction materials, and Water
management. 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
construction. The information, however, has limitations.
For example, estimates and other dala generally apply
only to that part of the soil within a depth of 5 or 6 feet.
Because of the map scale, small areas of different soils
may be included within the mapped areas of a specific
soff.

The information is not site specific and does not
eliminate the need for onsite investigation of the soifs 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
section. Local ordinances and regulations need to be
considered in planning, in site selection, and in design.

Soil properties, site features, and observed
performance were considered in determining the ratings
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in this section. During the fieldwork for this soil survey,
determinations 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 soit structure
aggregation, and scil density. Data were collected about
kinds of clay minerals, mineralogy of the sand and silt
fractions, and the kind of adsorbed cations. Estimates
were made for erodibility, permeability, corrosivity, shrink-
swell potential, available water capacity, and other
behavioral characteristics affecting engineering uses.

This information can be used to (1) evaluate the
potential of areas for residential, commercial, industrial,
and recreation uses; (2} make preliminary estimates of
construction conditions; {3) evaluate alternative routes
for roads, streets, highways, pipelines (fig. 10), 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 soit and water conservation; and (8) predict
performance of proposed small structures and
pavements by comparing the performance 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 soill science and are defined in the
Glossary.

building site development

shows the degree and kind of soil limitations
that affect shallow excavations, dwellings with and
without 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 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 difficult to overcome that
special design, significant increases in construction
costs, and possibly increased 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 basemants, graves,
utility lines, open ditches, and other use The
ratings are based on soil properties, site features, and
observed performance of the soils. The ease of digging,
filling, and compacting is affected by the depth to
bedrock, a cemented pan, or a very firm dense layer;
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stone content; soil texture; and slope. The time of the
vear that excavations can be made is affected by the
depth to a seasonal high water table and the
susceptibility of the sail 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
structures built on shallow foundations on undisturbed
soil. The load limit is the same as that for single-family
dwellings no higher than three stories. Ratings are made
for small commercial buildings without basements, for
dwellings with basements, and for dwellings without
basements. The ratings are based on soil properties, site
features, and observed performance of the scils. 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 strests have an ali-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 soi! material, and a
flexible or rigid surface. Cuts and fills are generally
limited to less than 6 feet. The ratings are based on sgil
properties, site features, and observed performance of
the scils. 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
inferred from the engineering classification of the soil),
shrink-swell potential, frost action potential, and depth to
a high water table affect the traffic supporting capacity.

Lawns and landscaping require soils on which turf and
ornamental trees and shrubs can be established and
maintained. The ratings are based on soil properties, site
features, and observed performance of the soils. 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
vegetation is established.

sanitary facilities

|I able 13|shows the degree and the kind of soil
limitations that affect septic tank absorption fields,
sewage lagoons, and sanitary landfills. The limitations
are considered sfight if soil properties and site features
are generally 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 difficult to overcome that
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Figure 10.—A ditch dug for pipeline in Sebewa loam, shaly sand substratum. The high water table and the sloughing banks make
the instalfation difficult and costly.

special design, significant increases in construction
costs, and possibly increased maintenance are required.
Table 13 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 gocd performance and low maintenance can be
expected; fa/ir indicates that soil properties and site
features are moderately favorable for the use and one or
mare soil properiies or site features make the s0il 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
effluent fraom 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 s0il 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 stories 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 poliuted if highly
permeable sand and gravel or fractured bedrock is less
than 4 feet below the base of the absorption fieid, if
slope is excessive, or if the water table is near the
surface. There must be unsaturated soil material beneaih
the absorption field to effectively filter the effluent. Many
local ordinances require that this material be of a certain
thickness. _

Sewage lagoons are shallow ponds constructed to
hold sewage while aerobic bacteria decompose the solid
and liquid wastes. Lagoons should have a nearly level
floor surrounded by cut slopes or embankments of
compacted 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 13 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
excavated to provide material for the embankments. The
ratings are based on soil properties, site features, and
observed performance of the soils. Considered in the
ratings are slope, permeabiity, a high water table, depth
to bedrock or 10 a cemented pan, flooding, large stones,
and content of organic matter,

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

Sanitary landfills are areas where solid waste is
disposed of by burying it in soil. There are two types of
tandfill—trench and area. In a trench landfill, the waste is
placed in a trench. It is spread, compacted, and covered
daity 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 13 are based on soil properties,
site features, and observed performance of the soils.

Soil survey

Permeability, depth to bedrock or 10 a cemented pan, a
high water table, slope, and flooding affect both types of
landfill. Texture, stones and houlders, 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 desper trenches, a limitation rated
slight or moderate may not be valid. Onsite investigation
is needed.

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

Soil texture, wetness, coarse fragments, and slope
affect the ease of removing and spreading the material
during wet and dry periods. Loamy or sifty 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 matier,
and the best potential for plants. Material from the
surface layer should be stockpiled for use as the final
cover.

construction materials

ives information about the soils as a source
of roadfill, sand, gravel, and topscil. The soils are rated
good, fair, or poor as a source of roadfilt and topsail.
They are rated as a probable or improbable source of
sand and gravel. The ratings are based on sail
properties and site features that affect the removal of
the soil and its use as construction material. Normal
compaction, minor processing, and other standard
construction practices are assumed. Each soil is
evaluated to a depth of 5 or & feet.

Roadfilf is soil materiai 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 fest high and less
exacting in design than higher embankments.

The ratings are for the scil 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 enginsering index
properties provides detailed information about each soil
layer. This information can help determine the suitability
of each fayer for use as roadfill. The performance of soil
after it is stabilized with lime or cement is not considered
in the ratings.

The ratings are based on soil properties, site features,
and observed performance of the soils. The thickness of
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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
classification 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 cabbles and
stones, and slopes of 15 percent or less. Depth to the
water table is more than 3 feetl. Soils rated fair are more
. than 35 percent sili- and clay-sized particles and have a
plasticity index of less than 10. They have moderate
shrink-swell potential, slopes of 15 to 25 percent, or
many stones. Depth to the water table is 1 to 3 feet.
Soils rated poor have a plasticity index of more than 10,
a high shrink-swell potential, many stones, or slopes of
more than 25 percent. They are wet, and the depth fo
the water table is less than 1 foot. They may have layers
of suitable material, but the raterial 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,
Specifications for each use vary widely. n table 14, only
the probability of finding material in suitable quantity is
evaluated. 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
thickness of suitable material, and the content of rock
fragments. Kinds of rock, acidity, and stratification are
given in the soil series descriptions. Gradation of grain
sizes is given in the table on engineering index
properties.

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

Topsoif 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 bommow area is affected by slope, a water table,
rock fragments, bedrock, and toxic material,

Soils rated good have friable locamy material to a depth
of at least 40 inches. They are free of stones and
cobbles, have litle or no gravel, and have slopes of less
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than 8 percent. They are low in content of soluble saits,
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
appreciable amount of gravel, stones, or soluble salts, or
soils that have slopes of 8 to 15 percent. The scils are
not so wet that excavation is difficult.

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

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

water management

gives information on the soil properties and
site features that affect water management. The degree
and kind of soil {imitations are given for pond reservoir
areas and embankments, dikes, and levees. The
limitations are considered sfight if soil properties and site
features are generally favorable for the indicated use
and limitations are minor and are easily overcome;
moderate if soil properties or site features are not
favorable for the indicated use and special planning,
design, or maintenance is needed to overcome or
minimize the limitations; and severe if soil properties or
site features are so unfavorable or so difficult to
overcome that special design, significant increase in
construction ¢osts, and possibly increased maintenance
are required.

This table also gives for each soil the restrictive
features that affect drainage, irrigation, terraces and
diversions, and grassed waterways.

Pond reservoir arsas hold water behind a dam or
embankment. Soils best suited to this use have low
seepage potential in the upper B0 inches. The seepage
potential is determined by the permeability of the soil
and the depth to fractured bedrock or other permeable
material. Excessive slope can affect the storage capacity
of the reservoir area.

Embankments, dikes, and levees are raised siructures
of soil material, generally less than 20 feet high,
constructed to impound water or to protect land against
overflow. In this table, the scils 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.
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Generally, deeper onsite investigation is needed to
determine these properties.

Soil materiai in embankments must be resistant to
sespage, piping, and erosion and have favorable
compaction 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 atfects trafficability.

Drainage is the removal of excess surface and
subsurface 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; siope; suscaptibility 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 productivity 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
supplement 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,
availabie water capacity, intake rate, permeability,
erosion 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 saits or
sodium, and soil reaction.

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

Grassed walerways are natural or constructed
channels, 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 maintanance of the grass after
construction.
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Daia 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 foliowing pages.

Soil properties are determined by field examination of
the soils and by laboratory index testing of some
benchmark soils. Established standard procedures are
followed. During the survey, many shallow borings are
made and examined o identify and classify the soils and
to delineate them on the soil maps. Samples are taken
from some typical profiles and tested in the laboratory to
determine grain-size distribution, plasticity, and
compaction characteristics.

Estimates of soil properties are based on field
examinations, on laboratory tests of samples from the
survey area, and on laboratory tests of samples of
simitar 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
inciude the range of grain-size distribution and Atterberg
limits, the engineering classifications, and the physical
and chemical properties of the major layers of each soil.
Pertinent soil and water features also are given.

engineering index properties

m gives estimates of the engineering
classification and of the range of index properties for the
major layers of each soil in the survey area. Most soils
have layers of contrasting properties within the upper 5
or 6 feet.

Depth to the upper and lower boundaries of each layer
is indicated. The range in depth and information on other
properties of each layer are given for each soil series
under “Scil series and their morphaology.”

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 sail that is less than 2 millimeters in
diameter. “Loam,” for example, is soil that is 7 {0 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 Officiais (7).

The Unified system classifies soils according to
properties 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
classified 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
refinement, the suitability of a soil as subgrade material
can be indicated by a group index number. Group index
numbers range from O for the best subgrade material to
20 or higher for the poorsst.

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
laboratory tests of soils sampled in the survey area and
in nearby areas and on estimates made in the field.

Liguid limit and plasticity index (Atterberg limits)
indicate 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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physical and chemical properties

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

Clay as a soil separate consists of mineral soil
particles that are less than 0.002 millimeter in diameter.
In this table, the estimated clay content of each major
soil layer is given as a percentage, by weight, of the soil
material that is less than 2 millimeters in diameter.

The amount and kind of clay greatly affect the fertility
and physical condition of the soil. They determine the
ability of the soil to adsorb cations and to retain
moisture. They influence shrink-swell potential,
permeability, and plasticity, the ease of scil dispersion,
and other soil properties. The amount and kind of clay in
a soil also affect tillage and earth-moving operations.

Moist bulk densily is the weight of soil {ovendry) per
unit volume. Volume is measured when the soil is at field
moisture capacity, that is, the moisture content at 1/3
bar moisture tension. Weight is determined after drying
the soil at 105 degrees C. In this table, the estimated
moist bulk density of each major soil horizon is
expressed in grams per cubic centimeter of soil material
that is less than 2 millimeters in diameter. Bulk density
data are used to compute shrink-swell potential,
available water capacity, total pore space, and other soil
properties. The moist bulk density of a soil indicates the
pore space available for water and roots. A bulk density
of more than 1.6 can restrict water storage and root
penetration. Moist bulk density is influenced by texture,
kind of clay, content of organic matter, and soil structure.

Permeability refers to the ability of a soil to transmit
water or air. The estimates indicate the rate of downward
movement of water when the soil is saturated. They are
based on soil characteristics observed in the figid,
particutarly 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 behavior. :

Available water capacity refers to the quantity of water
that the soil is capable of storing for use by plants. The
capacity for water storage is given in inches of water per
inch of soil for each major soil layer. The capacity varies,
depending on soil properties that affect the retention of
water and the depth of the root zone. The most
important 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
capacily 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
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each major horizon is based on many field tests. For
many soils, values have been verified by laboratory
analyses. Soil reaction is important in selecting crops
and other plants, in evaluating soil amendments for
fertility and stabilization, and in determining the risk of
cotrosion.

Shrink-swell patential 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
undisturbed clods were made for many soils. For others,
swelling was estimated on the basis of the kind and
amount of clay minerals in the soill and on
measurements of similar soils.

If the shrink-swell potential is rated moderate to very
high, shrinking and swelling can cause damage to
buildings, roads, and other structures. Special design is
often needed.

Shrink-swell potential classes are based on the
change in length of an unconfined clod as moisture
content is increased from air-dry to field capacity. The
change is based on the soil fraction less than 2
millimeters in diameter. The classes are /ow, a change of
less than 3 percent; moderate, 3 to 6 percent; and high,
more than & percent. Viery high, greater than 9 percent,
is sometimes used.

Erosion factor K indicates the susceptibility of a seil to
shest and rili erosion by water. Factor K is one of six
factors used in the Universal Scil 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 0.68.
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
average 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.

Wind erodibifity groups are made up of soils that have
similar properties affecting their resistance to wind
arosion in culiivated areas. The groups indicate the
susceptibility of soil to wind erosion and the amount of
soil lost. Sails are grouped according to the following
distinctions:

1. Sands, coarse sands, fine sands, and very fine
sands. These soils are generally not suitable for crops.
They are extremely erodible, and vegetation is difficult to
establish.

2. Loamy sands, loamy fine sands, and loamy very
fine sands. These soils are very highly erodible. Crops
can be grown if intensive measures to control wind
erosion are used.
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3. Sandy loams, coarse sandy loams, fine sandy
loams, and very fine sandy loams. These soils are highly
erodible. Crops can be grown if intensive measures to
control wind erosion are used.

4L. Calcareous loamy soils that are less than 35
percent clay and more than 5 percent finely divided
calcium carbonate. These soils are erodible. Crops can
be grown if intensive measures to control wind erosion
are used.

4. Clays, silty clays, clay loams, and silty clay loams
that are more than 35 percent clay. These soils are
moderately erodible. Crops can be grown if measures to
control wind erosion are used.

5. Loamy soils that are less than 18 percent clay and
less than 5 percent finely divided calcium carbonate and
sandy clay loams and sandy clays that are less than 5
percent finely divided calcium carbonate. These soils are
slightly ercdible. Crops ¢an be grown if measures to
control wind erosion are used.

6. Loamy soils that are 18 to 35 percent clay and
less than 5 percent finely divided calcium carbonate,
except silty clay loams. These soils are very slightly
erodible. Crops can easily be grown.

7. Silty clay loams that are less than 35 percent clay
and less than 5 percent finely divided calcium carbonate.
These soils are very slightly erodible. Crops can easily
be grown.

8. Stony or gravelly scils and other seils not subject
to wind erosion.

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

" In table 17, 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
maintained or increased by returning crop residue to the
soil: Organic matter affects the available water capacity,
infiltration rate, and tilth. It is a source of nitrogen and
other nutrients for crops.

soil and water features

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

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

The four hydrologic soil groups are:

Group A. Soils having a high infiltration rate (low runcff
potential) when thoroughly wet. These consist mainly of
deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water
transmission.
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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
transmission.

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

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

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

Table 18 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. Nome means that
flooding is not probable; rare that it is unlikely but
possible 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
profile, namely thin strata of gravel, sand, silt, or clay
deposited 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 flooding.

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
delineate 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
saturated zone, namely grayish colors or motties in the
soil. Indicated in table 18 are the depth to the seasonal
high water table; the kind of water table-~that is,
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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 18.

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
artesian water table is under hydrostatic head, generally
beneath an impermeable layer. When this layer is
penetrated, the water level rises in an uncased borehole.
A perched water table is water standing above an
unsaturated zone. In places an upper, or perched, water
table is separated from a lower one by a dry zone.

Only saturated zones within a depth of about 6 fest
are indicated. A plus sign preceding the range in depth
indicates that the water table is above the surface of the
soil. The first numeral in the range indicates how high
the water rises above the surface. The second numeral
indicates the depth below the surface.

Depth to bedrock is given if bedrock is within a depth
of 5 feet. The depth is based on many soil borings and
on observations during soil mapping. The rock is
specified as either soft or hard. If the rock is soft or
fractured, excavations can be made with trenching
machines, backhoes, or small rippers. If the rock is hard
or massive, blasting or special equipment generally is
needed for excavation.

Potential frost action is the likelihood of upward or
lateral expansion of the soil caused by the formation of
segregated ice lenses (frost heave) and the subsequent
collapse of the soit and loss of strength on thawing.

For uncoated steel, the risk of corrosion, expressed as
low, moderale, 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.
Frost action occurs when moisture moves into the
freezing zcone of the soil. Temperature, texture, density,
permeability, content of organic matter, and depth to the
water table are the most important factors considered in
evaluating the potential for frost action. [t 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 frest action. Well drained, very gravelly, or
very sandy scils 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 sieel or concrete. The rate of
corrosion 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, texture, moisture content, and acidity of the soil.
Special site examination and design may be needed if
the combination of factors creates a severe corrosion
environment. The steel in installations that intersect soil
boundaries 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.
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classification of the soils

The system of soil classification used by the National
Cooperative Soil Survey has six categories (6). Beginning
with the broadest, these categories are the order,
suborder, great group, subgroup, family, and series.
Classification is based on soil properties observed in the
field or inferred from those os or from
laboratory measurements. In the soils of the
survey area are classified according to the system. The
categories are defined in the following paragraphs.

ORDER. Ten scil orders are recognized. The
differences among orders reflect the dominant soil-
forming processes and the degree of soil formation.
Each order is identified by a word ending in sofs. An
example is Alfisols.

SUBORDER. Each order is divided into suborders
primarily on the basis of properties that influence soil
genesis 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 Udalfs ({d, meaning
humid, plus affs, from Alffisols).

GREAT GROUP. Each suborder is divided into great
groups on the basis of close similarities. in kind,
arrangement, and degree of development of pedogenic
horizons; soil moisture and temperature regimes; and
base status. Each great group is identified by the name
ot a suborder and by a prefix that indicates a property of
the soil. An example is Hapludalfs (Hap/, meaning
minimal horizonation, plus udalfs, the suborder of the
Alfisols that have an udic moisture regime).

- SUBGROUP. Each great group has a typic subgroup.
Other subgroups are intergrades or exiragrades. The
typic is the central concept of the great group; it is not
necessarily the most extensive. Intergrades are
transitions to other orders, suborders, or great groups.
Extragrades 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 Hapludalfs.

FAMILY. Families are established within a subgroup on
the basis of physical and chemical properties and other
characteristics that affect management. Mostly the
properties are those of horizons below plow depth where
there is much biological activity. Among the properties
and characteristics considered are particle-size class,

minaral conient, temperature regime, depth of the root
zong, consistence, moisture equivalent, slope, and
permanent 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

_ Hapiudaifs.

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

soil series and their morphology

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

Characterigtics of the soil and the material in which it
formed are identified for each series. The soil is
compared 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
described. The detailed description of each soil horizon
follows standards in the Soil Survey Manual {5). Many of
the technical terms used in the descriptions are defined
in Scil Taxonemy (6). 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 “Detailed soil map units.”

Adrian series

The Adrian series consisis of deep, very poorly
drained soils in old lake basins on outwash plains. These
soils are moderately slowly permeable to moderately
rapidly permeable in the organic material and rapidly
permeable in the underlying sand. They formed in
organic deposits that are over sands. Slope ranges from
0 to 2 percent.

Adrian soils are similar to Edwards, Houghton,
Muskego, and Palms soils. Edwards soils are 16 to 50
inches of organic material over marl. Houghton soils
formed in deposits of organic material that are more than
51 inches thick. Muskego soils are 16 to 51 inches of
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organic material over coprogenocus earth. Palms soils are
16 to 50 inches of organic material over loamy mineral
material.

Typical pedon of Adrian muck, drained, in a pasture,
1,860 feet west and 1,140 feet south of the northeast
cornerof sec. 11, T. 35 N, H. 2 W.

Oat—o0 to 8 inches; black (N 2/0) sapric matarial broken
and rubbed, black (N 2/0) dry; less than 2 percent
fiber, less than 2 percent rubbed; weak fine granular
structure; friable; many very fine roots; primarily
herbaceous fibers; less than & percent mineral
material; very strongly acid; abrupt smooth
boundary.

Oa2—=8 to 14 inches; black (N 2/0) sapric material
broken and rubbed; less than 2 percent fiber, less
than 2 percent rubbed; moderate coarse prismatic
struciure parting to moderate medium subangular
blocky; friable; fine roots; primarily herbaceous
fibers; less than 5 percent mineral material; very
strongly acid; gradual wavy boundary.

Oa3—14 to 25 inches; black (10YR 2/1) sapric material
broken and rubbed; less than 5 percent fiber, less
than 2 percent rubbed; weak coarse subangular
blocky structure; friable; primarily herbaceous fibers;
less than 2 percent mineral material; very strongly
acid; clear wavy boundary.

Oad4—25 to 32 inches; very dark brown (10YR 2/2)
sapric material broken and rubbed; about 30 percent
fiber, less than 5 percent rubbed; weak coarse
subangular blocky structure; friable; primarily
herbaceous fibers; 2 percent mineral material; very
strongly acid; abrupt wavy boundary.

IIC—32 to 60 inches; dark gray (N 4/0) sand and loamy
sand; single grain; loose; slight effervescence;
neutral.

The organic material is derived primarily from
herbaceous plants. In some pedons it is as much as 20
percent woody material. The organic tiers have a pH
range of 4.5 10 5.5 in calcium chloride. The sandy IIC
horizon commonly is at a depth of 16 to 50 inches.

The surface tier typically is black (10YR 2/1 or N 2/0).
The organic part of the subsurface and botiom tiers are
primarily sapric material; however, some pedons have
thin layers of hemic material which have a combined
thickness of less than 10 inches. The organic layer
immediately above the sandy 1IC horizon is 10 to 40
percent mineral materiat in some pedons. The IIC
horizen dominantly is sand, loamy sand, or gravelly
loamy sand that ranges from slightly acid to moderately
alkaline. Free carbonates are in some pedons. The IIC
horizon is from 0 to 30 percent, by volume, coarse
fragments. '

Blount series

The Blount series consists of deep, somewhat poorly
drained sails that are slowly permeable or moderately

Soil survey

slowly permeable. These soils are on till plains of _
uplands. They formed in glacial till. Slope ranges from 0
to 3 percent.

Blount soiis are similar to Selfridge soils and are
adjacent to Morley, Pewamao, Riddles, and Selfridge soils
in the landscape. The more sloping Morley soils are on
higher lying parts of the landscape. They are adjacent to
the Blount soils and do not have mottling in the upper
part of the B horizon. Pewamo soils have a mollic
epipedon and are in depressional areas. Riddles soils
are on higher lying parts of the landscape and are
adjacent to the Blount scils. Selfridge soils are sandy in
the upper part of the solum.

Typical pedon of Blount silt loam, 0 to 3 percent
slopes, in a cultivated field, 340 feet north and 1,180 feet
west of the southeast corner of sec. 18, T. 37 N., R. 4
W.

Ap—0 to 9 inches; dark grayish brown (10YR 4/2} silt
loam, pale brown (10YR 6/3) dry; moderate medium
granular structure; friable; common roots; 1 percent
gravel; neutral; abrupt smoocth boundary.

B1--9 to 13 inches; yellowish brown (10YR 5/4) siity
clay loam; few fine distinct grayish brown (10YR
5/2) mottles; moderate medium subangular blocky
structure; firm; common roots; continuous light
brownish gray (10YR 6/2) silt coatings on faces of
peds; 1 percent gravel; strongiy acid; clear wavy
boundary.

B21t—13 to 20 inches; dark yellowish brown {10YR 4/4)
clay loam; common fine distinct yellowish brown
(10YR 5/6) and few fine distinct grayish brown
(10YR 5/2) mottles; moderate medium subangular
blocky structure; firm; few roots; thin continuous
gray (10YR 5/1) clay films on faces of peds; 1
percent gravel; neutral; gradual wavy boundary.

B22t—-20 to 26 inches; yellowish brown (10YR 5/4) clay
toam; common fine distinct gray (10YR 5/1) motiles;
moderate medium and coarse prismatic structure
parting to strong medium subangular blocky; very
firm; few roots; medium continuous dark gray (10YR
4/1) clay films on faces of peds; 1 percent gravel;
neutral; gradual wavy boundary.

B23t—26 to 33 inches; yellowish brown (10YR 5/4) clay
loam; many medium distinct gray (10YR 5/1)
mottles; moderate coarse prismatic structure parting
to strong medium subangular blocky; very firm; few
roots; thin continuous gray (10YR 6/1) clay films on
faces of peds; 1 percent gravel; strong
effervescence; moderately alkaline; gradual wavy
boundary.

B3t—33 to 42 inches; yellowish brown {(10YR 5/4) clay
leam; common fine distinct gray (10YR 5/1) mottles;
weak medium subangular blocky structure; firm; thin
discontinuous gray (5Y 8/1) clay films on faces of
peds; 5 percent gravel; strong effervescence;
moderately alkaline; gradual wavy boundary.

C—42 to 60 inches; yellowish brown {10YR 5/4) clay
loam; common medium distinct gray (10YR 5/1)
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mottles; massive; firm; 5 percent gravel; strong
effervescence; moderately alkaline.

The solum ranges from 20 to 45 inches in thicknass.

The A horizon has hua of 10YR, value of 2 to 4, and
chroma of 1 to 3. It is silt ioam or loam. The B2 horizon
has hue of 10YR or 2.5Y, value of 4 t0 8, and chroma of
2 to 8. It is silty clay loam, clay loam, and silty clay. The
B2 horizon is medium acid to very strongly acid in the
upper part and medium acid to moderately alkaline in the
lower part. The C horizon is silty clay loam or clay loam.

Bourbon series

The Bourbon series consists of deep, somewhat
peorly drained soils that are moderately rapidly
permeable. These soils are on outwash plains, valtey
trains, and sandy lake plains. They formed in loamy and
sandy glaciofluvial deposits. Slope ranges from 0 to 2
percent.

Bourbon soils are similar to Hanna scils and are
adjacent to Gilford, Pinhook, and Tracy soils in the
landscape. Hanna soils have a lighter colored surface
layer than the Bourbon soils. Gilford soils have a mollic
epipedon, have a dominantly gray profile, and are in
lower parts of the landscape. Pinhook soils have a
dominantly gray profile and are in slightly lower parts of
the landscape. Tracy soils have a brown subsoil that is
free of mottles. They are on higher parts of the
landscape and are around the Bourbon soils.

Typical pedon of Bourbon sandy lpam, in a cultivated
field, 600 feet east and 680 feet north of the southwest
cormer of sec. 27, T.35 N., R. 3 W.

Ap—0 to 8 inches; very dark grayish brown (10YR 3/2)
sandy loam, grayish brown (10YR 5/2) dry;
moderate medium and fine granular structure;
friable; common roots; 1 percent gravel; neutral;
abrupt smooth boundary.

B21t—9 to 16 inches; brown (10YR 5/3) sandy loam;
few fine distinct light brownish gray (10YR 6/2)
mottles; moderate medium subangular blocky
structure parting to weak fine granular; friable;
common roots; thin patchy yellowish brown (10YR
5/6) clay bridges between sand grains and coatings
on sand grains; 2 percent gravel; strongly acid; clear
wavy boundary.

B22t—16 to 25 inches; yellowish brown (10YR 5/4)
shaly sandy loam; common medium distinct light
brownish gray (10YR 6/2) and dark brown (7.5YR
4/4) mottles; weak medium subangular blocky
structure parting to moderate fine and medium
granular; friable; few roots; thin discontinuous dark
yellowish brown (10YR 4/4) clay bridges between
sand grains and clay coatings on sand grains; 18
percent shale and gravel; strongly acid; gradual
wavy boundary.

B23t—25 to 33 inches; light brownish gray (10YR 6/2)
shaly sandy loam; common medium faint vellowish
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brown (10YR 5/4) mottles; weak fine and medium
subangular blocky structure; very friable; thin
discontinuous dark yellowish brown (10YR 4/4) clay
bridges between sand grains and clay coatings on
sand grains; 22 percent shale and gravel; very
strongly acid; gradual wavy boundary.

B24tg—33 to 41 inches; light brownish gray (10YR 6/2)
shaly sandy loam; many medium prominent
yellowish brown {10YR 5/6) mottles; weak fine and
medium subangular blocky structure; friable; thin
patchy yellowish brown (10YR 5/8) clay bridges
between sand grains; 25 percent shale and gravel;
very strongly acid; clear wavy boundary.

IIG—41 to 60 inches; grayish brown (10YR 5/2) stratified
sand and shaly and gravelly sand; many medium
prominent strong brown (7.5YR 5/6) and yellowish
brown (10YR 5/8) mottles; single grain; loose; 15
percent shale and gravel; strongly acid. .

The solum ranges from 40 to 60 inches in thickness. It
is from 1 to 30 percent coarse fragments.

The Ap horizon is very dark gray (10YR 3/1), very
dark grayish brown {10YR 3/2), or very dark brown
{10YR 2/2). It is sandy loam or loamy sand. In
uncultivated areas, this soil has an A1 horizon which is
very dark gray (10YR 3/1) or black (10YR 2/1) sandy
loam and which is slightly acid to strongly acid. The B2t
horizon has hue of 10YR, value of 4 to 6, and chroma of
2 to 6. It is sandy loam, shaly sandy loam, or loamy
sand. Some pedons have horizons of sandy clay loam
less than 8 inches thick. The B2t horizon is strongly acid
or very strongly acid. The HC horizon has hue of 10YR,
value of 5, and chroma of 1 io 3. It is stratified sand or
coarse sand and shaly and gravelly sand. The IIC
horizon is medium acid to neutral.

Brems series

The Brems series consists of deep, moderately well
drained soils that are rapidly permeable. These soilg are
on outwash plains. They formed in acid, outwash sand.,
The wind has reworked the sands in some places. Slope
ranges from O to 3 percent. 7

Brems soils are similar to Morocco soils and are
adjacent to Chelsea, Morocco, Oakville, and Tyner soils
in the landscape. Chelssa soils have bands in the lower
part of the horizon and have a surface layer of sand.
Morocco soils are somewhat poorly drained. Oakville
and Tyner soils do not have mottles in the solum and
are on higher parts of the landscape.

Typical pedon of Brems fine sand, 0 to 3 percent
slopes, in a culiivated field, 1,860 feet south and 70 feet
east of the northwest comer of sec. 24, T. 34 N, R. 4
Ww.

Ap—0 to 9 inches; dark grayish brown (10YR 4/2) fine
sand, pale brown (10YR 6/3) dry; weak fine granular
structure; loose; common very fine roots; 1 percent
gravel; slightly acid; abrupt smooth boundary.
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B21—9 to 27 inches; yellowish brown (10YR 5/4) sand;
weak medium subangular blocky structure; loose;
few very fine roots; 1 percent gravel; slightly acid;
gradual wavy boundary.

B22—27 to 37 inches; yellowish brown (10YR 5/4) sand:
moderate coarse distinct light gray (10YR 7/2) and

 moderate coarse prominent strong brown (7.5YR
5/8) mottles; single grain; loose; very strongly acid;
gradual wavy boundary.

C1—37 to 50 inches; very pale brown (10YR 7/3) sand;
single grain; loose; very strongly acid; clear wavy
toundary.

C2—50 to 60 inches; brownish yellow (10YR 6/6) sand;
common fine distinct very pale brown {10YR 7/3)
and common coarse faint light yellowish brown
(10YR 6/4) mottles; single grain; loose; very strongly
acid; clear wavy boundary.

The sclum ranges from 35 to 70 inches in thickness.

The Ap horizon has hue of 10YR, value of 3 to 5, and
chroma of 2 or 3. It is loamy sand or fine sand. The Ap
horizon ranges from slightly acid to strongly acid,
depending on past liming practices. The B2 horizon has
hue of 10YR or 7.5YR, value of & or 8, and chroma of 3
to 8. Mottles that have chroma of 2 or less are between
depths of 20 and 36 inches. The B2 horizon is loamy
sand or sand. It ranges from medium acid to very
strongly acid. Weakly iron-cemented sand is in the B22
horizon of some pedons. The C horizon is medium or
fine sand to a depth of 60 inches or more.

Cheektowaga series

The Cheektowaga series consisis of deep, very poorly
drained soils on lake plains and till plains. These soils
are rapidly permeable in the upper part of the solum and
are slowly permeable or very slowly permeable in the
lower part and in the substratum. They formed in loamy
and sandy deposits that are over fine textured lacustrine
deposits. Slope ranges from 0 to 2 percent.

Cheektowaga soils are similar to Maumee soils. The
Maumee soils do not have the underlying clayey material
that the Cheektowaga soils have.

Typical pedon of Cheektowaga fine sandy loam, in a
cultivated field, 1,430 feet east and 2,060 feet north of
the southwest corner of sec. 36, T. 38 N, R. 4 W.

Ap—O0 to 8 inches; very dark gray (10YR 3/1) fine sandy
loam, dark gray {(10YR 4/1) dry; moderate medium
granular structure; friable; common fine and medium
roots; neutral; abrupt smooth boundary.

A3—8 to 13 inches; very dark gray (10YR 3/1) fine
sandy loam, dark gray (10YR 4/1) dry; moderate
medium subangular blocky structure; friable;
common fine roots; neutral; abrupt smooth
boundary.

B21g—13 to 16 inches; gray (5Y 6/1) fine sand:
common fine distinct yellowish brown (10YR 5/4
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and 5/6) mottles; single grain; loose; few fine roots;
very dark gray (10YR 3/1) linings of ol root
channels and krotovina; 1 percent fine gravel;
neutral; clear wavy boundary.

B22g—16 to 21 inches; gray (5Y 6/1) loamy fine sand;
many medium distinct yellowish brown {(10YR 5/4)
mottles; weak coarse subangular blocky structure
parting to single grain; very friable; 1 percent fine
gravel; mildly alkaline; clear wavy boundary.

B23g—21 to 26 inches; light brownish gray (2.5Y 6/2)
fine sand; common fine faint grayish brown (10YR
5/2) and few fine distinct yellowish brown (10YR
5/4) mottles; single grain; loose; mildly alkaling;
abrupt wavy boundary.

B24g—26 to 30 inches; dark gray (10YR 4/1) fine sandy
loam; many fine distinct yellowish brown (10YR 5/4)
motties; weak coarse subangular blocky structurs;
friable; neutral; abrupt wavy boundary.

lIC1—30 to 36 inches; yellowish brown (10YR 5/4) silty
clay; moderate medium and fine subangular blocky
structure; firm; many continuous distinct thin light
gray (10YR 6/1) films on faces of peds; neutral;
clear wavy boundary.

HC2—36 to 80 inches; mottled yellowish brown (10YR
5/4) and grayish brown (10YR 5/2) silty clay;
massive; firm; light gray (10YR 7/1) calcium
carbonate accumulations; strong effervescence,
mildly alkaline.

The thickness of the solum and the depth to clayey
material ranges from 20 to 40 inches. The sandy, upper
horizons range in reaction from medium acid to mildly
alkaline and the clayey material ranges from nautral to
moderately alkaline.

The Ap horizen has hue of 10YR or 2.5Y, value of 2 or
3, and chroma of 1 or 2. It is very fine sandy loam, fine
sandy loam, or sandy loam. The B2 horizon has hue of
10YR, 7.5YR, or 2.5Y; value of 4 or 5; and chroma of 1
or 2. It has few to many mottles that have low and high
chroma. The B2 horizon Iis sand, fine sand, or loamy fine
sand and subhorizons of fine sandy loam as much as 7
inches thick. The IIC horizon has hue of 10YR, 7.5YH, or
2.5Y; value of 4 to 6; and chroma of 2 to 6 and common
or many mottles of low and high chroma. It is silty clay,
clay, or silty clay loam that is more than 35 percent clay.

Chelsea series

The Chelsea series consists of deep, excessively
drained soils that are rapidly permeable. These soils are
on sandy outwash plains and uplands. They formed in
sandy outwash material and windblown sands. They are
generally on convex summits and on side slopes. Slope
ranges from 2 to 18 percent.

Chelsea soils are similar to Qakville soils and are
adjacent to Brems, Morocco, Tracy, and Tyner soils in
the landscape. Oakville soils do not have the thin bands
in the Bt horizon above a depth of 80 inches that the
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Chelsea soils do. Brems soils have mottles in the lower
part of the solum and are on lower parts of the
landscape. Morocco soils have a mottled subsoil and are
in low iying parts of the landscaps. Tracy soils have
more clay in the control section and alsc have shale
fragments in the profile. Tyner soils do not have the thin
bands in the Bt horizon and have coarser sand.

Typical pedon of Chelsea fine sand, 6 to 12 percent
slopes, in a wooded area, 320 feet south and 1,900 feet
east of the center of sec. 24, T. 37 N,, R. 4 W.

A11—0 to 3 inches; very dark gray (10YR 3/1) fine sand,
grayish brown (10YR 5/2} dry; single grain; loose;
many fine and very fine roots; medium acid; clear
wavy boundary.

A12—38 to 7 inches; dark brown (10YR 4/3) fine sand,
pale brown (10YR 6/3) dry; single graim; loose;
many fine and very fine roots; strongly acid; clear
wavy boundary. '

A21—7 to 23 inches; dark yellowish brown (10YR 4/4)
fine sand; single grain; loose; common fine and few
medium roots; strongly acid; clear wavy boundary.

A22—23 to 36 inches; light yellowish brawn (10YR 6/4)
fine sand; single grain; loose; strongly acid; clear
wavy boundary. :

A&B—36 10 80 inches; light yellowish brown (10YR 6/4)
fine sand {A pari); single grain; loose; and bands of
dark brown (7.5YR 4/4) loamy sand (B part); weak
medium subangular blocky structure; friable; bands
are 1/4 inch to 1 1/2 inches thick and spaced 3 to
10 inches apart and have a cumulative thickness of
4 1/2 inches; clay bridges connect sand grains in
the bands; strongly acid.

The solum is 48 to 72 inches in thickness.
" The thickness and color of the A1 or Ap horizon range
considerably because these soils are very susceptibie to
wind erosion, and rodent activity is intense. The Ap, A1,
and A2 horizons have hue of 10YR, value of 3 to 6, and
chroma of 1 to 4. These scils have an A & B horizon.
The B part is Jamellae 1/4 inch to 2 inches thick. it has
hue of 10YR or 7.5YR, value and chroma of 3 or 4, and
texture of sandy loam or loamy sand. The upper most
lamallae range in depth from 27 to 46 inches, and their
cumulative thickness within a depth of 60 inches is less
than 6 inches.

Cohoctah series

. The Cohoctah series consists of deep, very poorly
drained soils that are moderately rapidly permeabie.
These soils are on bottom land. They formed in loamy
and sandy alluvium. Slope ranges from Q to 2 percent.

These soils are more acid in the surface horizons,
have more sand in the lower part of the solum, and are
more brown in the C horizon than is defined as the
range for the series, but these differences do not alter
the usefulness or behavior of these soils.
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Cohoctah soils are similar to Gilford soils and
commonly are near Gilford and Maumee soils. Gilford
soils decrease regularly in content of organic matter as
depth increases and have more gravel in the control
section. Maumee scils are sandy.

Typical pedon of Cohoctah sandy loam, in a cultivated
field, 2,460 fast south and 1,760 feet east of the
northwest corner of sec. 31, T.35 N, R. 2 W.

Ap—D0 to 10 inches; black (10YR 2/1) sandy loam, dark
grayish brown (10YR 4/2) dry; moderate medium
granular structure; friable; many fine roots; few fine
horizontal worm casts; strongly acid; abrupt smooth
boundary.

A12g—10 to 18 inches; black (N 2/0) sandy loam, dark
gray {10YR 4/1) dry; common fine distinct brown
(7.5YR 4/4) and common coarse prominent strong
brown (7.5YR 5/6) mottles; moderate medium
subangular blocky structure; friable; common fine
and very fine roots; common continuous distinct thin
black {N 2/0) organic coatings in roct channels and
on faces of some peds; few fine vertical and
horizontal worm casts; strongly acid; clear wavy
boundary.

ACg—18 to 25 inches; black {10YR 2/1) loam and thin
strata of grayish brown (10YR 5/2) and brown
(10YR 5/3) fine sand and loamy sand; common
medium distinct dark gray (10YR 4/1) mottles; weak
fine and medium prismatic structure parting to
moderate medium subangular blocky; firm; few very
fine roots; thin discontinuous very dark gray (5Y 3/1)
organic coatings on faces of peds; few iron
concretions; neutral; clear wavy boundary.

C1—25 1o 44 inches; strong brown (7.6YR 5/6) loamy
sand and thin strata of sand; single grain; loose;
black (10YR 2/1) vertical streaks of old root
channels; common iron concretions that have sand
grains adhering; slight effervescence; mildly alkaline;
clear wavy boundary.

C2—44 to 80 inches; brown (7.5YR 4/4) and gray (10YR
5/1) sand and thin strata of dark gray (10YR 4/1)
silt loam; single grain; loose; strong effervescence;
moderately alkaline.

The A horizon, or mollic epipedon, ranges from 10 to
20 inches in thickness. The reaction of the upper part of
the soil ranges from strongly acid to slightly acid. Below
30 inches it is from mildly alkaline to moderately alkaline.
This scil has a high iron content throughout the profile.

The Ap horizon has hue of 10YR, value of 2 or 3, and
chroma of 1 or 2 and is loam, sandy loam, fine sandy
loamn, or loamy sand. The C horizon has hue of 10¥R or
7.5YR, value of 3 to 6, and chroma of 1 1o 6. Very dark
brown (10YR 2/2) or black (10YR 2/1) layers are
present in the C horizon in some pedons. The 10- to 40-
inch conirol section is sandy loam, fine sandy loam, or
loam and has layers of sand, loamy sand, loamy fine
sand, and silt loam.
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Coupee series

The Coupee series consists of deep, well drained soils
on outwash plains. These soils are moderately
permeable in the upper part of the solum and rapidly
permeable or very rapidly permeable in the lower part of
the solum. They formed in giacial outwash that is loamy
in the upper part and sand and gravel and shale in the
lower part. Slope ranges from 0 to 6 percent.

Coupee soils are similar 1o Elston soils and are
adjacent to Tracy and Troxel soils. The Elston soils have
more sand in the upper part of the solum. Tracy soils
have a thinner and lighter colored surface layer than the
Coupee soils and have less clay in the upper part of the
solum. Troxel soils are in potholes or depressions within
areas of Coupee soils and have a dark surface layer at
least 24 inches thick.

Typical pedon of Coupee silt loam, 0 to 2 percent
slopes, in a cultivated field, 800 feet west and 500 feet
north of the center of sec. 12, T. 36 N., R. 3 W.

Ap—0 to 10 inches; very dark brown (10YR 2/2) silt
loam, dark grayish brown (10YR 4/2) dry; moderate
medium granular structure; friable; medium acid;
abrupt smooth boundary.

A12—10 to 13 inches; very dark brown (10YR 2/2} silt
loam, dark grayish brown (10YR 4/2) dry; moderate
medium granular structure; friable; medium acid;
clear wavy boundary. :

A3—13 to 16 inches; dark brown (10YR 3/3) silt loam,
brown (10¥YR 5/3) dry; moderate very fine and fine
subangular blocky structure; friable; thin
discontinuous very dark grayish brown (10YR 3/2)
organic coatings on faces of peds; medium acid;
clear wavy boundary.

B21—16 to 25 inches; dark yellowish brown (10YR 4/4)
clay loam; moderate fine and medium subangular
blocky structure; firm; 3 percent fine shale
fragments; thin discontinuous dark yellowish brown
(10YR 3/4) clay films on faces of peds; strongly
acid; clear wavy boundary.

B22t—25 to 34 inches; dark yellowish brown (10YR 4/4)
loam; moderate medium subangular blocky
structure; firm; 5 percent fine shale fragments; thin
discontinuous very dark grayish brown (10YR 3/2)
clay films on faces of peds; strongly acid; clear wavy
boundary.

B23—34 to 37 inches; dark yellowish brown (10YR 4/4)
sandy loam; weak coarse subangular blocky
structure parting to moderate medium subangular
blocky; friable; 3 percent fine shale fragments;
strongly acid; abrupt wavy boundary.

HB3—37 to 45 inches; dark yellowish brown (10YR 4/4)
shaly loamy sand; single grain; loose; 20 percent
fine shale fragments; very strongly acid; clear wavy
boundary.

IIC—45 to 60 inches; light yellowish brown (10YR 6/4)
sand; single grain; loose; 5 percent fine shale
fragments; very strongly acid.

Soil survey

The solum ranges from 40 to 60 inches in thickness.
Contrasting material is at a depth of 30 to 40 inches.
The subsoil and substratum ranges from medium acid to
very strongly acid to a depth of 80 to 70 inches. The
amount of gravel and shale in the subsoil ranges from
less than 5 percent in some horizons to as much as 25
percent in others,

The Ap horizon has hue of 10¥R, value of 1 10 3, and
chroma of 1 to 3. It is silt loam, loam, or sandy loam.
When present, the A12 horizon has similar colors and
textures as the Ap horizon. The A horizon has a total
thickness that ranges from 10 to 18 inches. The B2t
horizon has hue of 7.5YR or 10YR, value of 3 to 5, and.
chroma of 3 or 4. It is clay loam, sandy clay loam, or
lcam and some pedons have subhorizons of sandy loam.
The B3 horizon has similar colors to the B2t horizon and
is loamy sand or sand. The {IC harizon has strata of
sand and gravelly and shaly sand to a depth of 60
inches. It can have thin layers of gravelly and shaly
loamy sand, loam, or sandy loam.

Edwards series

The Edwards series consists of deap, very poorly
drained soils in depressions or on flats within outwash
plains, till plains, and the moraine. These soils formed in
organic material over marl. They are moderately slowly
permeable to moderately rapidly parmeable in the
organic material. Permeability is variable in the marl.
Slope ranges from 0 to 2 percent.

These soils are more acid and the marl layer next to
the organic layer is darker than is defined as the range
for the series, but this difference does not alter the
usefulness or behavior of these soils.

Edwards soils are similar fo Adrian, Houghton,
Martisco, Muskego, and Palms soils and are also near
Martisco scils. Adrian soils have organic tiers that are 16
to 50 inches thick over sand. Houghton soils have
organic tiers more than 51 inches thick. Muskego soils
have organic tiers that are 16 to 50 inches thick over
coprogenous earth, Palms soils have organic tiers that
are 16 to 50 inches thick over loamy mineral material.
Martisco soils have organic tiers that are 8 to 16 inches
thick over marl.

Typical pedon of Edwards muck, drained, in a
cultivated field, 60 feet north and 1,920 feet west of the
southeast corner of sec. 3, T.35 N, R. 4 W.

Oal1—0 to 7 inches; black (10YR 2/1) sapric material
broken and rubbed; less than 5 percent fiber, less
than 2 percent rubbed; moderate fine and medium
granular structure; friable; many fine fibrous roots;
primarily herbaceous fibers; strongly acid; abrupt
smocth boundary.

Qa2—7 to 14 inches; black (10YR 2/1) sapric material
broken and rubbed; 10 percent fiber, less than 2
percent rubbed; weak thick platy structure; friable;
common fine fibrous roots; yellowish red (5YR 4/8)



La Porte County, Indiana

splotches and coatings in old root channels;
primarity hetbaceous fibers; strongly acid; clear wavy
boundary. : -

0Oa3—14 to 22 inches; black (10YR 2/1) and very dark
gray (10YR 3/1) sapric material, black (10YR 2/1)
rubbed; 10 percent fiber, less than 2 percent
rubbed; weak thick platy structure; friable; few fine
fibrous roots; strong brown (7.5YR 5/8) splotches
and coatings in old root channels; primarily
herbaceous fibers; extremely acid; clear wavy
boundary.

liLcat—22 to 33 inches; dark gray (10YR 4/1) marl;
massive; friable; yellowish brown (10YR 5/6) marl
around old root channels and strong brown (7.5YR
5/8) marl in old roat channels; ceammon white (10YR
8/1) shells; violent effervescence; moderately
alkaline; clear wavy boundary.

llLca2—33 to 60 inches; gray (10YR 6/1) marl; massive;
friable; yellowish brown (10YR 5/6) marl around old
root channels and strong brown (7.5YR 5/8) marl in
old root channels; many white (10YR 8/1) shells;
violent effervescence; moderataly alkaline.

The organic fibers are primarily derived from
herbaceous plants. The Lca horizon ranges in depth
from 16 to 49 inches. The organic material ranges in
reaction from extremely acid to medium acid in 0.01m
calcium chloride.

The surface tier is black (N 2/0, 10YR 2/1) or very
dark brown (10YR 2/2) on broken face and rubbed.
Rubbed fiber percentages are typically less than 10
percent. The organic part of the subsurface and botiom
tiers is black (N 270 or 10YR 2/1) or very dark gray (N
3/0 or 10YR 3/1) or has hue of 5YR, 7.5YR, or 10YR;
valug of 2 or 3; and chroma of 2 or 3 on broken face
and rubbed. The Lca horizon has hue of 10YR, value of
4 to 8, and chroma of 1 or 2. In some pedons the mari
has a layer of sandy material, which is less than 12
inches thick and which is within a depth of 51 inches.

Elston series

The Elston series consists of deep, well drained soils
on outwash plains. These soils are moderately rapidly
permeable in the selum and very rapidly permeable in
the substratum. They formed in loamy and sandy glacial
outwash. Slope ranges from 0 to 6 percent.

These soils have a loamy sand texture at a depth of
26 inches and below, the clay does not increase
sufficiently to qualify for an argillic horizon, and these
soils are generally lower in base saturation than is
defined as the range for the series. These differences,
however, do not alter the usefulness or behavior of
these soils.

Elston soils are similar to Coupee and Tracy soils and
are adjacent to Tracy and Troxel soils. Coupee soils
have more clay in the upper part of the solum. Tracy
soils have a lighter colored surface layer, are more acid,
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and are in similar positions on the landscape. Troxsl
soils have a thicker surface soil, have more silt in the
solum, and are in similar positions on the landscape.

Typical pedon of Elston loam, 0 to 2 percent slopes, in
a cuitivated field, 1,660 fect west and 860 feet north of
the southeast corner of sec. 4, T.35 N, R. 4 W.

Ap—0 to 10 inches; black (10YR 2/1) loam, dark gray
{(10YR 4/1) dry; moderate medium granular
structure; friable; common roots; 3 percent shale
and gravel; medium acid; abrupt smooth boundary.

A12—10 1o 15 inches; black (10YR 2/1) loam, dark gray
(10YR 4/1) dry; moderate medium and coarse
granular structure; friable; common roots; 2 percent
shale and gravel; medium acid, clear wavy
boundary.

A3—15 to 19 inches; very dark grayish brown (10YR
3/2) loam, grayish brown (10YR 5/2) dry; moderate
fine and medium subangular blocky structure; friable;
few discontinuous faint thin black (10YR 2/1)
organic coatings on faces of peds; few fine roots; 5
percent shale and gravel; strongly acid; clear wavy
boundary.

B21t—19 to 26 inches; dark yellowish brown {(10YR 3/4)
sandy loam; weak fine and medium subangular
blocky struciure; friable; few fine roots; 5 percent
shale and gravel; strongly acid; clear wavy
boundary.

B22t—26 to 39 inches; dark yellowish browr: (10YR 4/4)
loamy sand; weak medium and coarse subangular
blocky structure; very friable; thin dark brown (10YR
4/3) clay bridges between and coatings on sand
grains; few fine roots; 8 percent shale and gravel,
strongly acid; abrupt wavy boundary.

B3—39 to 48 inches; dark yellowish brown (10YR 3/4)
loamy sand; weak coarse subangular blocky
structure; very friable; 10 percent shale and gravel;
strongly acid; abrupt wavy boundary.

C—48 to 60 inches; brown (10YR 5/3) sand; few fine
faint vellowish brown (10YR 5/4) mottles; single
grain; loose; 10 percent shale and gravel; slightly
acid.

The solum ranges from 42 to 72 inches in thickness.
The sand throughout the solum is dominantly medium
and coarser.

The Ap horizon has hue of 10YR, value of 2 or 3, and
chroma of 1 10 3. It is loam or sandy loam. The Ap
horizon ranges from neuiral to strongly acid, depending
on the past liming history. The B2t horizon has hue of
5YR, 7.5YR, or 10YR; value of 3 to 5; and chroma of 3
or 4. It is loam, sandy loam, sandy clay loam, or loamy
sand. The B2t horizon ranges from medium acid to very
strongly acid. The B3 horizon typically has the same
range in color as the B2t horizon. it is loamy sand or
sand. The B3 horizon ranges from medium acid to very
strongly acid. The C horizon ranges from medium acid to
moderately alkaline.



80

Gilford series

The Gilford series consists of deep, very poorly
drained soils on glacial outwash plains. Permeability is
moderately rapid in the subscil and rapid in the
substratum. These soils formed in loamy and sandy
glacial outwash and lacustrine sediment. Slope ranges
from 0 to 2 percent.

Gilford soils are similar to Cohoctah, Maumee,
Pinhook, and Sebewa soils. Bourbon and Pinhook soils
are often adjacent to Giiford soils. Organic matter in the
Cohoctah soils decreases irregularly with depth. Maumee
soils are sandy. Sebewa 50ils have a subsoil of sandy
clay loam and clay loam. Bourbon and Pinhook soils
have a thinner dark surface layer than the Gilford sails.
The Bourbon soils also have a brown, mottled subsoil.

Typical pedon of Gilford fine sandy loam, in a
cuitivated field, 1,600 feet north and 160 feet east of the
southwest corner of sec. 5, T. 33 N, T. 3 W.

Ap—0 to 10 inches; very dark gray (10YR 3/1) fine
sandy loam, dark gray (10YR 4/1) dry; weak
medium and fine granular structure; friable; many
fine roots,; slightly acid; abrupt smoocth boundary.

A3—10 to 15 inches; very dark gray (10YR 3/1) sandy
loatn, dark gray (10YR 4/1} dry; few medium distinct
strong brown (7.5YR 5/6) mottles; weak medium
subangular blocky structure; friable; 2 percent shale

~and gravel, slightly acid; clear wavy boundary.

B21g—15 to 25 inches; dark gray (10YR 4/1) sandy
loam; few fine distinct yellowish brown (10YR 5/6)
motiles; firm; thin patchy very dark gray (N 3/0) clay
films on faces of peds; 8 percent shale and gravet;
slightly acid; gradual wavy boundary.

B22g—25 to 36 inches; dark gray (10YR 4/1) sandy
loam; few fine distinct yellowish brown (10YR 5/86)
mottles; firm; thin patchy very dark gray (N 3/0) clay
films on faces of peds; 8 percent shale and gravel;
neutral; clear wavy boundary.

C—36 to 60 inches; pale brown (10YR 6/3) sand; many
medium and coarse distinct gray (10YR 5/1) and
few fine faint yellowish brown (10YR 5/4) mottles;
single grain; loose; neutral.

The solum ranges from 25 to 40 inches in thickness. It
is commoniy slightly acid or neutral, and in some pedons
it is medium acid. The solum is 0 to 8 percent, by
volume, shale and gravel. The mollic epipedon ranges
from 10 to 22 inches in thickness.

The A horizon has hue of 10YR, value of 2 and 3, and
chroma of 1 to 3. It is fine sandy loam, loam, or sandy
loam. The B2g horizon has hue of 10YR or 2.5Y, val. e
of 4 to &, and chroma of 1 or 2. Mottles are common fo
few and faint to prominent. Splotches of soft, dark brown
oxides of iron-manganese are common in many pedons.
The B2g horizon is fine sandy loam or sandy loam. The
C horizon is sand, fine sand, or loamy sand. Strata of
shaly or gravelly sand are present in some pedons. The
C horizon ranges from neutral to moderately alkaline.

Soil survey

Hanna series

The Hanna series consists of deep, moderately well
drained soils on outwash plains. These soils are
moderately permeabile in the solum and rapidly
permeable in the substratum. They formed in lcamy and
sandy outwash that has a fairly large amount of shale.
Slope ranges from 0 to 3 percent. '

Hanna soils are similar o Bourbon soils and are
commonly near Quinn and Tracy soils. The Bourbon
soils have a darker colored surface layer than the Hanna
soils. Quinn soils have a gray subsoil. Tracy soils are in
higher areas, are on slopes, and have a brown subsoil.

Typicat pedon of Hanna sandy loam, O to 3 percent
slopes, in a cultivated field, 360 feet north and 1 foot
west of the center of sec. 31, T. 35 N, R. 4 W,

Ap—0Q to & inches; dark grayish brown (10YR 4/2) sandy
toam, light brownish gray (10YR &/2) dry; moderate
medium granular structure; friabie; many fine roots;
10 percent gravel and shale; neutral; abrupt smooth
boundary.

A2—8 to 9 inches; dark brown (10YR 4/3) sandy loam,
very pale brown (10YR 7/3) dry; moderate medium
and coarse granular structure; friable; few fine roots;
10 percent gravel and shale; neutral; abrupt smooth
boundary.

B1—9 to 13 inches; dark brown (10YR 4/3) sandy loam;
weak medium subangular hlocky structure; friable;
few fine roots; 5 percent gravel and shale; very
strongly acid; clear wavy boundary.

B21t—13 to 18 inches; dark yellowish brown (10YR 4/4)
loam; moderate medium subangular blocky
structure; friable; few fine roots; thin paichy clay
films that are on faces of peds and bridge sand
grains; 5 percent gravel and shale; very strongly
acid; clear wavy boundary.

B221—18 to 26 inches; brown (10YR 5/3) loam; many
fine faint light brownish gray (10YR &/2) mottles;
weak medium subangular blocky structure; friable;
few fine roots; thin patchy clay films that are on
faces of peds and bridge sand grains; 5 percent
gravel and shale; very strongly acid; clear wavy
boundary.

B23t—26 to 31 inches; mottled dark yellowish brown
(10YR 4/4) and light brownish gray (10YR &/2)
sandy loam; weak coarse subangular blocky
structure; thin clay films that are on sand grains and
bridge sand grains; friable; 15 percent gravel and
shale; strongly acid; clear wavy boundary.

IB3—31 to 65 inchas; mottled yellowish brown (10YR
5/4), gray (10YR 6/1), and grayish brown (10YR
6/2) stratified loamy sand, sand, and sandy loam;
single grain and massive; loose and friable; 10
percent gravel and shale; strongly acid; gradual
wavy boundary.

IC—B65 to 80 inches; yellowish brown (10YR 5/4) sand;
common grayish brown (10YR 5/2) mottles; single
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grain; loose; 5 percent gravel and shale; medium
acid.

The solum ranges from 36 to 70 inches in thickness.
The amount of gravel and shale ranges from less than 5
percent to 20 percent in the upper part of the solum and
_from 5 to 30 percent in the lower part.

The Ap horizon has hue of 10YR, value of 3 or 4, and
chroma of 2 to 4. When the soil is dry, the value is 6 or
7. The Ap horizon is sandy loam or loam. The A2
horizon has hue ¢f 10YR, value of 4 or 5, and chroma of
3 to 5. It is sandy loam or loam. The B2t horizon has hue
of 10¥YR or 7.5YR, value of 4 or 5, and chroma of 3 fo 6.
It is loam, sandy loam, or shaly and gravelly sandy lpam.
The B2t horizon is strongly acid or very strongly acid.
The C harizon is sand, shaly and gravelly sand, sandy
clay loam, and loam. It is medium acid or strongly acid.

Homer series

The Homer series consists of deep, somewhat poorly
drained soils on terraces, lake plains, and outwash
plains. These soils are moderately permeable in the
solum and very rapidly permeable in the substratum,
They formed in stratified loamy sediment. Slope ranges
from 0 to 2 percent.

These soils have a transitional sandy layer too thick to
qualify as contrasting textures. In addition, the soils have
a higher pH value in the solum than is defined as the
range for the series and have carbonates at a depth of
less than 30 inches. These differences, however, do not
alter the usefulness or behavior of the sail.

Homer soils are adjacent to Pewamo and Riddles soils
in the landscape. Pewamo soils have a mollic epipedon
and are in depressional areas. Riddies soils have a
brown subsoil and are on higher positions in the
landscape.

Typical pedon of Homer loam, in a cultivated field, B60
feet south and 2,480 feet sast of the northwest corner of
sec. 21, T. 37 N., R. 4 W.

Ap—0 to 10 inches; dark grayish brown (10YR 4/2)
loam, brown (10YR 5/3) dry; moderate medium
granular structure; friable; common fine roots;
neutral; abrupt smooth boundary.

B21t—10 to 15 inches; grayish brown (10YR 5/2) clay
loam; many medium distinct dark yellowish brown
(10YR 4/4) and yellowish brown (10YR 5/6)
mottles; moderate medium subangular blocky
structure; firm; few fine roots; thin discontinuous
dark gray (10YR 4/1) clay films on faces of peds;
neutral; clear wavy boundary.

B22t—15 to 22 inches; brown (10YR 5/3) clay lcam;
many medium distinct yellowish brown {10YR 5/8)
and gray {(10YR 5/1) mottles; moderate medium
subangular blocky structure; firm; few fine roots; thin
continuous dark grayish brown (10YR 4/2) clay films
on faces of peds; neutral; clear wavy boundary.
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1B3—22 to 34 inches; grayish brown {(10YR 5/2) fine
sandy loam; common medium distinct yellowish
brown (10YR 5/6) and common medium faint brown
{10YR 5/3) and gray (10YR 5/1) mottles; weak
coarse subangular blocky structure; friable; 3
percent gravel; strong effervescence; moderately
alkaling; clear wavy boundary.

IC1—34 to 40 inches; mottled yellowish brown (10YR
5/6) and grayish brown (10YR 5/2) stratified loamy
sand and sand; massive; very friable; 3 percent
gravel; slight effervescence; mildly alkaline; clear
wavy boundary.

IC2—40 to 60 inches; yellowish brown (10¥R 5/4) sand;
single grain; loose; 4 percent gravel, slight
effervescence; mildly atkaline.

The sclum ranges fram 28 to 36 inches in thickness.

The Ap horizon has hue of 10YR, value of 4 or 5, and
chroma of 1 to 3. ltis loam, silt loam, fing sandy loam, or
sandy loam. The Ap horizon is slightly acid or neutral,
The B2 horizon has hue of 10YR or 2.5Y, value of 4 to
8, and chroma of 1 to 4. It is clay loam, loam, sandy ciay
loam, silty clay loam, or fine sandy loam. The B2 horizon
ranges from slightly acid to mildly alkaline. The B3
horizon is mildly alkaline or moderately alkaline. The G
horizon is stratified loamy sand, sand, sandy clay loam,
and loam. It is mildly alkaline or moderately aikaline.

Houghton series

The Houghton series consists of deep, very poorly
drained soils that are moderately slowly permeable to
moderately rapidly permeable. These soils are in bogs
within lake plains, outwash plains, till plains, and
moraines. They formed in deep, herbaceous organic
deposits. Slope ranges from 0 to 2 percent.

Houghton scils are similar to Adrian, Edwards,
Muskego, and Palms soils. All of these soils have an
organic tier 16 to 50 inches thick. Adrian soils are over
sand. Edwards soils are over marl. Muskego soils are
over coprogenous earth. Palms soils are over loamy
mineral material.

Typical pedon of Houghton muck, drained, in a
cultivated field, 2,160 feet south and 240 feet west of
the northeast corner of sec. 25, T. 35 N,, R. 2 W.

Qal1—0 to 9 inches; black (N 2/0) sapric material, black
(10YR 2/1) rubbed; less than 5 percent fiber, less
than 2 percent rubbed; weak medium granular
structure; friable; common fine roots; primarily
herbaceous fibers; strongly acic; abrupt smooth

. boundary.

0a?—9 to 19 inches; black (10YR 2/1) sapric material,
broken and rubbed; 5 percent fiber, less than 2
percent rubbed; weak coarse subangular blocky
structure; friable; commen fine roots; primarily
herbaceous fibers; strongly acid; clear wavy
boundary.



82

0a3—19 to 25 inches; black {10YR 2/1) sapric material,
very dark gray (10YR 3/1} rubbed; 25 percent fiber,
less than 2 percent rubbed; massive; friable;
primarily herbaceous fibers; strongly acid; clear wavy
boundary.

Oa4—25 to 38 inches; very dark brown (10YR 2/2)
sapric material turns black (10YR 2/1) almost
immediately after breaking, very dark gray (10YR
3/1) rubbed; 50 percent fiber, 5 percent rubbed;
massive; friable; primarily herbaceous fibets: strongly
acid; clear wavy boundary. -

Oa5—38 to 70 inches; very dark grayish brown (10YR
3/2) sapric material, black (10YR 2/1) rubbed; 60
percent fiber, 5 percent rubbed; massive; friable;
primarily herbaceous fibers; strongly acid.

The organic tier is more than 51 inches thick. The
organic material is primarily herbaceous. Tiers within the
control section are black (N 2/0, 10YR 2/1, 5YR 2/1) or
very dark gray (N 3/0, 10YR 3/1, 5YR 3/1) ¢r Have hue
of 10YR, 7.5YR, or 5YR; value of 2 or 3; &nd croma of
2 or 3. Colors of broken faces become darker on brief
exposure to air. The layers in the subsurface tier range
from strongly acid o neutral.

Martisco series

The Martisco series consists of deep, very poorly
drained soils in depressions of outwash plains, flood
plains, and uplands. These soils are moderately
permeable or moderately rapidly permeable in the
organic material and slowly permeable in the underlying
marl. They formed in organic deposits over mari. Slope
ranges from 0 fo 2 percent.

Martisco soils are similar to Edwards and Warners
soils. Edwards soils have an organic tier that is 16 to 50
inches thick over marl. Wamners soils have a mineral
surface layer over marl.

Typical pedon of Martisco muck, drained, in a
cultivated field, 1,000 feet north and 460 feet west of the
center of sec. 29, T. 36 N, R. 2 W. :

Oap—0 to 9 inches; black (N 2/0) sapric matenil;
moderate fine and medium granular structure; very
friable; common fine roots; less than 5 percent
mineral material; few shells on surface; strong
effervescence; moderately alkaline; abrupt smooth
boundary.

lILca1—9 to 20 inches; dark gray (5Y 5/1) mari;
massive; friable; common random yellowish brown
(10YR 5/4) stains around old root channels;
common random black (10YR 2/1) and very dark
brown {(10YR 2/2) decayed roots; many fine
prominent white (10YR 8/1) decayed shells; strong
effervescence; moderately alkaline; abrupt smooth
boundary.

lILea2—20 to 29 inches; grayish brown (2.5Y 5/2) marl;
massive; friable; common random yellowish brown

Soit survey

{(10¥YR 5/6) stains around old root channels;
common vertical black (10YR 2/1) and very dark
brown (10YR 2/2) decayed roois; common fine
prominent white {10YR 8/1) decayed shells; strong
effervescence; moderately alkaline; clear wavy
boundary.

liLca3—29 to 60 inches; gray (5Y 5/1) marl; massive;
friable; commaon random yellowish brown {(10YR
5/6) stains around old root channeis; commaon
vertical very dark brown (10YR 2/2) decayed roots;
common medium and coarse light gray (10YR 7/1)
carbonates; common fine prominent white (10YR
8/1) decayed shells; strong effervescence;
moderately alkaline.

The organic tier ranges from 8 to 16 inches in
thickness.

The Oa horizon, or Ap horizon, is black (N 2/0, 10YR
2/1, 5YR 2/1) or has hue of 5¥YR, 7.5YR, or 10YR; value
of 2, and chroma of 2. It ranges from slightly acid to
moderately alkaline. Content of mineral material ranges .
from none to 80 percent and is dominantly silt, very fine
sand, or fine sand. Typically, the Oa horizon is
continuous vertically, but in some pedons there are
alternating, thin strata of organic material and marl. The
C horizon is gray (N 5/0, 6/0) or light gray {N 7/0) or
has hug of 10YR, 2.5Y, or 5Y; value of 5 to 8; and
chroma of 1 or 2 with or without mottles. The IIC horizon
is below a depth of 32 inches in some pedons. It ranges
from silty clay to fine sandy loam. A layer, 1 to 6 inches
thick, of coprogenous earth is in some pedons.

Maumee series

The Maumee series consists of deep, very poorly
drainad soils that are rapidly permeable. These soils are
on outwash plains and lake plains. They formed in sandy
sediments. Slope ranges from 0 {0 2 percent.

Maumee soils are similar to Cheskiowaga, Gilford, and
Newton soils and the Maumee Variant. Cheektowaga
soils are underlain by clayey material at a depth of 20 to
40 inches. Gilford soils have more clay and silt in the
control section. The organic matter in the Maumee
Variant decreases erratically with depth. Shelis are
throughout the profile. Newton soils are more acid than
the Maumee sails.

Typical pedon of Maumee loamy fine sand, in a
cultivated field, 540 feet west and 200 feet south of the
northeast corner of sec. 28, T. 34 N, R. 3 W.

Ap—0 to 10 inches; black (10YR 2/1} loamy fine sand,
dark gray (10YR 4/1) dry; weak fine granular
structure; very friable; common fine roots; neutral;
abrupt smooth boundary.

A12—10 to 18 inches; very dark gray (10YR 3/1) loamy
fine sand, dark gray (10YR 4/1) dry; weak medium
subangular blocky structure; very friable; common
fine roots; comron biack (10YR 2/1) organic stains
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in old root channels; common light brownish gray
(10YR 6/2) uncoated sand grains; slightly acid; clear
wavy boundary.

C1—18 to 28 inches; dark gray (10YR 4/1) sand; few
fine faint dark yellowish brown (10YR 4/4) mottles;
weak coarse subangular blocky structure; very
friable; common black (10YR 2/1} organic stains in
old root channels; common light brownish gray
(10YR 6/2) uncoated sand grains; slightly acid; clear
wavy boundary.

C2—28 to 50 inches; light brownish gray (10YR 6/2)
sand; common medium distinct light yellowish brown
(10YR 6/4) mottles; single grain; locse; neutral;
clear wavy boundary.

C3—50 to 60 inches; light brownish gray (10YR 6/2)
coarse sand; few fine distinct light yellowish brown
(10YR 6/4) motties; single grain; loose; neutral.

The mollic epipedon ranges from 14 to 24 inches in
thickness. The upper 40 inches is generally slightly acid
or neutral.

The Ap horizon has hue of 10YR, value of 2 or 3, and
chroma of 1 or 2 or is black (N 2/0). It is loamy fine
sand but includes some fine sandy loam or sand. The C
horizon has hue of 10YR or 2.5Y, value of 4 to 6, and
chroma of 1 or 2 to a depth of about 40 inches. Itis
mottled and commonly has thin, horizontal bands or
vertical fillings of darker colored material in old root
zones or crayfish holes. It is sand or loamy fine sand
and thin subhorizons that are fine sandy loam or sandy
loam. The C horizon is neutral or mildly alkaline below a
depth of 40 inches.

Maumee Variant

The Maumee Variant consists of deep, very poorly
drained, soils that are moderately rapidly permeable to
very rapidly permeable. These soils are on outwash
plains. They formed in stratified sediment. Slope ranges
from O to 2 percent.

The Maumee loamy sand Varignt is similar to Maumee
soils. The organic matter in the Maumee soils decreases
regularly with depth.

Typical pedon of Maumee variant loamy sand, in a
cultivated field, 500 feet west and 1,880 feet north of the
southeast corner of sec. 14, T. 35 N, R. 2 W.

Ap—0 1o 8 inches; very dark brown (10YR 2/2) loamy
sand, dark grayish brown (10YR 4/2} dry; moderate
medium granular structure; very friable; many shells;
strong effervescence; moderately alkaline; abrupt
smooth boundary.

ACg—8 to 12 inches; grayish brown (10YR 5/2) sand;
many medium faint gray (10YR 6/1) mottles; single
grain; loose; many shells; dark yellowish brown
(10YR 4/4) soft iron segregations; thin tongues of
very dark gray (10YR 3/1); strong effervescence;
moderately alkaline; clear wavy boundary.
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C1g—12 to 20 inches; dark grayish brown (10YR 4/2)
sand; many medium distinct gray (10YR 6/1) and
many medium faint grayish brown (10YR 5/2)
mottles; single grain; loose; many shells; strong
effervescence; moderately alkaling; clear wavy
boundary.

C2—20 to 35 inches; brown (10YR 5/3) sand; common
medium distinct dark gray (10YR 4/1) and light
brownish gray {10YR 6/2) mottles; single grain;
loose; black {10YR 2/1} organic splotches; strong
brown (7.5YR 5/8) iron segregations; many shells;
strong effervescence; moderately alkaline; clear
wavy boundary.

C3—35 to 45 inches; brown (10YR 5/3) sand; common
medium distinct dark gray (10YR 4/1) mottles; single
grain; loose; 2-inch band of black (10YR 2/1) sapric
material {Qa); massive; friable; many shells;
yellowish brown (10YR 5/8) soft iron segregations;
strong effervescence; moderately alkaline; clear
wavy boundary.

CA—45 to 80 inches: motiled gray (10YR 5/1}, yellowish
brown (10YR 5/6) and reddish brown (5YR 4/4)
sand; single grain; loose; bands of very dark gray
{10YR 3/1) organic matter, bands are 1/8 to 1/4
inch thick; many partially decomposed shells; strong
effervescence; moderately alkaline.

The dark surface layer is 7 to 10 inches thick. The
upper 40 inches is neutral to moderately alkaline. In
most areas shells are present.

The Ap horizon has hue of 10YR, value of 2 or 3, and
chroma of 1 or 2 or is black (N 2/0). It is dominantly
loamy sand and less commonly sandy loam or sand. The
ACg horizon has hue of 10YR, value of 3 to 6, and
chroma of 1 1o 4. The C horizon has hue of 7.5YR,
10YR, or 2.5Y; value of 4 to 6; and chroma of 1 to 3.
The C horizon is mottied. Organic layers are throughout
the C horizon. Their cumulative thickness ranges from 2
to 10 inches.

MilHord series

The Milford series consists of deep, poorly drained
soils that are moderately slowly permeabie. These soils
are on glacial lakebeds. They formed in lacustrine
material. Slope ranges from 0 to 2 percent.

Milford soils are similar to Pewamao soils and are
commonly adjacent to Blount and Homer soils. Pewamo
soils are in morainic areas and have pebbles throughout
the solum. Blount and Homer soils have a lighter colored
surface layer and a brighter colored B horizon.

Typical pedon of Milford silty clay loam, in a cultivated
field, 1,440 feet north and 480 feet east of the southwest
corner of sec. 18, T. 37 N, R. 4 W,

Ap—0 to 9 inches; black {10YR 2/1) silty clay loam, dark
gray (10YR 4/1) dry; moderate medium subangular
blocky structure parting to moderate medium
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granular; friable; common roots; medium acid; abrupt
smooth boundary.

A12—9 10 17 inches; very dark gray (N 3/0) silty clay
loam, dark gray (N 4/0) dry; few fine faint olive
brown (2.5Y 4/4) and dark yellowish brown (10YR
4/4) mottles; moderate medium and coarse
subangular blocky structure; firm; few roots; slightly
acid; clear wavy boundary.

B1g—17 to 22 inches; gray (5Y 5/1) silty clay loam;
common medium distinct yellowish brown (10YR
5/6) mottles; strong medium prismatic structure;
very firm; thin continuous dark gray (N 4/0) clay
films on faces of peds; few roots; slightly acid; clear
wavy boundary.

B21g—22 to 31 inches; gray (N 6/0) silty clay loam;
many medium distinct yellowish brown (10YR 5/6)
and strong brown (7.5YR 5/6) mottles; strong
medium and coarse prismatic structure; very firm;
thin patchy gray (5Y 5/1) clay films on faces of
peds, few roots; neutral; gradual wavy boundary.

B22g—31 to 38 inches; gray (5Y 6/1) silty clay loam;
many medium distinct dark yellowish brown (10YR
4/4) mottles; weak coarse subangular blocky
structure; firm; thin patchy dark gray (N 4/0) clay
films on faces of peds; very few roots; neutral:
gradual wavy boundary.

C1—38 to 50 inches; mottled gray (5Y 6/1) and olive
brown (2.5Y 4/4) stratified silty clay loam and sandy
clay loam; massive; firm; slight effervescence; mildly
alkaline; gradual wavy boundary.

C2—50 to 60 inches; mottied gray (N 5/0), olive brown
(2.5Y 4/4) and brown (10YR 5/3) stratified silt, clay,
and sandy loam; massive; friable; strong
effervescence; moderately alkaline.

The solum ranges from 36 to 50 inches in thickness.
The mollic epipedon ranges from 12 to 18 inches in
thickness.

The A1 or Ap horizon is black (N 2/0, 10YR 2/1, or
5Y 2/1) or very dark gray (N 3/0, 10YR 3/1, or 5Y 3/1).
It is silty clay loam or silty clay. The A1 or Ap horizon is
slightly acid or medium acid. The B horizon has hue of
2.5Y or 5Y, value of 4 to 6, and chroma of 1 or 2 or has
hue of N and value of 4 to 6. Mottles are primarily
common or many and distinct or prominent. The B
horizon is silty clay loam or silty clay. The C horizon is
stralified, lakebed or water-sorted sediment, which is
predominantly silty ctay loam or clay loam and thin layers
of sandy clay ioam, sandy loam, silt loam, loam, and silty
clay.

Morley series

. The Morley series consists of deep, well drained and

moderately well drained scils that are moderately slowly
permeable. These soils are on uplands. They formed in
calcareous, moderately fine glacial till. Slope ranges from
2 to 18 percent.

Soil survey

Morley soils are similar to Riddles soils and are often
adjacent to Blount and Pewamo scils. Riddles soils have
morg sand and less clay throughout the profile. Blount
s0ils have mottles of low chroma in the upper part of the
subscil and are on level or slightly convex flats. Pewamo
soils have a mollic epipedon and are in depressional
areas.

Typical pedon of Morley silt loam, 2 to 6 percent
slopes, eraded, in a cultivated field, 180 feet south and
390 feel east of the northwest corner of sec. 11, T, 37
N, R. 4 W.

Ap—0 to 8 inches; dark grayish brown (10YR 4/2) silt
loam, light brownish gray (10YR 6/2) dry; moderate
medium granular structure; friable; many roots;
specks of yellowish brown (10YR 5/4) silty clay
loam; neutral; abrupt smooth boundary.

B21t—8 to 11 inches; yellowish brown (10YR 5/4) silty
clay loam; mederate fine and medium subangular
blocky structure; firm; common roots; pale brown
(10YR 6/3), light gray {(10YR 7/2) dry silt coatings
on faces of peds; thin discontinuous yellowish brown
(10YR 5/6) clay films on faces of peds; neutral;
clear wavy boundary.

B22t—11 to 15 inches; yellowish brown (10YR 5/4) silty
clay loam; weak fine and medium prismatic structure
parting to moderate fine and medium subangular
blecky; firm; common roots; thin discontinuous
brown (10YR 5/3) clay films on faces of peds;
medium acid; ¢clear wavy boundary.

B23t—15 to 22 inches; dark yellowish brown (10YR 4/4)
and yellowish brown (10YR 5/4) silty clay loam;
moderate medium prismatic structure parting to
moderate medium and coarse subanguiar blocky;
firm; few roots; thin continuous dark brown (10YR
4/3) clay films on faces of peds; slightly acid;
gradual wavy boundary.

B24t—22 to 29 inches; yellowish brown (10YR 5/4) silty
clay loam; common medium distinct gray (10YR 6/1)
and light brownish gray (10YR 6/2) and few fine
prominent strong brown {7.5YR 5/8) mottles;
moderate medium prismatic structure parting to
moderate coarse subangular blocky; firm; very few
roots; many thin continuous dark brown (10YR 4/3)
clay films on faces of peds; neutral; abrupt smooth
boundary.

B3t—29 to 34 inches; yellowish brown (10YR 5/4) siity
clay loam; common medium distinct gray {(10YR 5/1)
and light brownish gray (10YR 6/2} and few fine
prominent strong brown (7.5YR 5/8) mottles; weak
coarse prismatic structure parting to weak coarse
subangular blocky; firm; very few roots; thin
discontinuous brown (10YR 5/3) clay films on faces
of peds; strong effervescence; moderately alkaline;
gradual wavy boundary.

C—34 to 60 inches; pale brown (10YR 6/3) silty clay
loam; few fine and medium distinct yellowish brown
{10YR 5/6) and light brownish gray (10YR 6/2)
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mottles; massive; very firm; threads of white (10YR
8/1) carbonate accumulations; violent
effervescence; moderately alkaline.

The solum ranges from 20 to 48 inches in thickness.

The Ap horizon has hue of 10YR, value of 4, and
chroma of 2 or 3. Undisturbed areas have an A1 horizon
less than 5 inches thick. It has hue of 10YR, value of 2
or 3, and chroma of 1 or 2. Some pedons have an A2
horizon that has hue of 10YR, value of 4 or 5, and
chroma of 1 or 2. The B2t horizon has hue of 10YR or
7.5YR, value of 4 to 6, and chroma of 3 to 6. It is clay
loam, silty clay loam, or silty clay that is 35 to 45 percent
clay. The B2t horizon is strongly acid to neutral in the
upper part and ranges from neutral to moderately
alkaline in the lower part. The C horizon has hue of
10YR, value of 4 to 6, and chroma of 2 to 6 and is silty
clay loam or clay loam.

Morocco series

The Morocco series consists of deep, somewhat
poorly drained soils that are rapidly permeable. These
soils are on outwash plains. They formed in outwash
sands. Slope ranges from 0 to 2 percent.

Morocco soils are similar to Brems and Pipestone sails
and are associated with Brems and Chelsea soils. Brems
soils have mottles in the lower part of the subsoil and
are on slightly higher parts of the landscape. Chelsea
soils have a brown subsoil that has loamy sand bands
and are on higher positions in the landscape. Pipestone
soils have a spodic horizon.

Typical pedon of Morocco loamy fine sand, in a
cultivated field, 1,000 feet north and 1,000 feet east of
the center of sec. 5, T. 33 N, R. 3 W.

A1—0 to 6 inches; very dark gray {10YR 3/1) loamy fine
sand, gray (10YR 5/1) dry; weak fine granular
structure; very friable; many roots; very strongly acid;
abrupt smooth boundary.

A2—8 to 14 inches; yellowish brown {10YR 5/4) loamy
fine sand, light gray (10YR 7/2) dry; few fine faint
brown (10YR 5/3) mottles; weak thick platy
structure parting to weak fine granular; very friable;
few roots; very strongly acid; clear wavy boundary.

B21—14 to 28 inches; yellowish brown (10YR 5/4)
loamy fine sand; many fine and medium distinct light
brownish gray (10YR 6/2) and many medium and
coarse distinct strong brown (7.5YR 5/6) mottles;
weak fine and medium subangular blocky structure;
friable; 2 percent shale and gravel; very strongly
acid; clear wavy boundary.

B22—28 to 37 inches; pale brown (10YR 6/3) fine sand;
few fine distinct yellowish brown (10YR 5/8) mottles;
single grain; loose; very strongly acid; gradual wavy
boundary.

B3—37 to 47 inches; very pale brown (10YR 7/3) fine
sand; commgon fine distinct yellowish brown (10YR
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5/6) mottles; single grain; loose; very strongly acid;
gradual wavy boundary.

C1—47 to 57 inches; brown {(10YR 5/3) sand; common
fine distinct yellowish brown (10YR 5/6) mottles;
single grain; loose; 2 percent shale and gravel; very
strongly acid; gradual wavy boundary.

C2-—57 to 60 inches; pale brown {(10YR 6/3) sand;
single grain; loose; 8 percent fine shale and gravel,
very strongly acid.

The solum ranges from 24 to 48 inches in thickness.

The A1 or Ap horizon has hue of 10YR, value of 2 or
3, and chroma of 1 or 2. It is locamy fine sand, fine sand,
loamy sand, or sand. The A1 or Ap horizon ranges from
slightly acid to very strongly acid. When present, the A2
horizon has hue of 10YR, value of 4 to 6, and chroma of
3 to 6. It is loamy fine sand, fine sand, loamy sand, or
sand. The B horizon has hue of 10YR, value of 5 to 7,
and chroma of 1 to 8. It is loamy fine sand, fine sand,
loamy sand, or sand. The B horizon ranges from medium
acid to very strongly acid. The C herizon is fine sand or
sand. It ranges from medium acid to very strongly acid.

Muskego series

The Muskego series consists of deep, very poorly
drained soils that are moderately slowly permeable to
moderately rapidly permeable in the organic layer and
slowly permeable in the coprogenous earth. These soils
are in old glacial lake basins and stream bottoms. They
formed in organic deposits over coprogenous earth.
Slope ranges from C to 2 percent.

Muskego soils are similar to Adrian, Edwards,
Houghton, and Palms soils. The Adrian soil has an
organic layer that is 16 to 50 inches thick over sand. The
Edwards soil has an organic layer that is 16 to 50 inches
thick over marl. The Houghton soil has an organic layer
more than 51 inches thick. The Palms s0il has an
organic layer that is 16 to 50 inches thick over loamy
mineral material.

Typical pedon of Muskego muck, drained, in a
cultivated field, 1,980 feet west and 1,320 feet north of
the southeast corner of sec. 32, T. 36 N,, R. 3 W.

Oap—0 to 10 inches; black (10YR 2/1) sapric material
broken and rubbed, black (10YR 2/1) dry; less than
5 percent fiber, less than 1 percent rubbed; weak
fine granular structure; very friable; many fine roots;
primarily herbaceous fibers; 20 percent mineral
material; very strongly acid; abrupt smooth
boundary.

Qe—10 to 16 inches; reddish brown (5YR 4/3) hemic
material, dark reddish brown (5YR 3/3) pressed,
reddish brown {5YR 3/2) rubbed; about 80 percent
fiber, 20 percent rubbed; moderate thick platy
structure; friable; common fine roots; primarily
herbaceous fibers; less than 5 percent mineral
material; medium acid; abrupt smooth boundary.
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Lco1—16 to 23 inches; very dark gray (10YR 3/1)
coprogenous earth, very dark grayish brown (10YR
3/2) rubbed; about 10 percent fiber, 2 percent
rubbed; weak thick platy structure; firm; few fine
rcots; neutral; abrupt smooth boundary.

Lco2—23 to 25 inches; dark brown (10YR 3/3)
coprogenous earth, broken and rubbed; about 5
percent fiber, 1 percent rubbed; moderate thin platy
structure; firm; soft smooth; many soft coarse strong
brown (7.5YR 5/8) iron blotches; many very fine
brown to black oblong seed pods; neutral; abrupt
smooth boundary. .

Lco3—25 to 29 inches; dark gray (5Y 4/1) coprogenous
earth; about 5 percent fiber, 1 percent rubbed; weak
thin platy structure; firm; soft smooth nonplastic;
many soft coarse yellowish brown {10YR 5/6) and
strong brown (7.5YR 5/8) iron blotches; many white
{(10YR 8/1) thread-like carbonate accumulations;
many very fine brown to black oblong seed pods;
strong effervescence; moderately alkaling; clear
smooth boundary.

Lcod4—29 to 35 inches; dark gray (5Y 4/1) coprogenous
garth, broken and rubbed; less than 5 percent fiber,
less than 1 percent rubbed; weak thick platy
structure; firm; rubbery, rebounds upon applying
pressure; few soft strong brown (7.5YR 5/8) iron
blotches along old root channels; many thread-like
carbonate accumulations; many very fine brown to
black oblong seed pods; violent effervescence;
moderately alkaline; gradual wavy boundary.

Lco5—35 to 78 inches; dark gray (5Y 4/1) coprogenous
earth, broken and rubbed; less than 5 percent fiber,
less than 1 percent rubbed; massive; firm;
nonplastic; slight rebound from applied pressure;
many white (10YR 8/1) thread-like carbonate
accumulations; many very fine brown to black
oblong seed pods; violent effervescence;
moderately alkaline; diffused boundary.

Lca—78 to 80 inches; gray (5Y 5/1) marl; less than 1
percent fiber, less than 1 percent rubbed; massive;
slightly sticky, violent effervescence; moderately
alkaline.

The coprogenous earth dominantly ranges from 16 to
30 inches, but in some pedons it is as much as 50
inches deep. The fiber is derived primarily from
herbaceous plants. The sapric material below the
surface tier ranges from medium acid to mildly alkaline.

The surface tier is black (10YR 2/1) or very dark
brown (10YR 2/2) sapric material. Some pedons grade
to hemic material. The organic part of the subsurface tier
is black (N 2/0, 10YR 2/1, 7.5YR 2/1) or very dark gray
{N 3/0, 10YR 3/1, 7.5YR 3/1). It has hue of 10YR,
7.5YR, or 5YR; value of 2 or 3; and chroma of 2 or 3. It
is dominantly sapric material, but hermic material can
total as much as 40 percent. The Lco layer has hue of
10YR, 2.5Y, or 5Y; value of 3 to 5; and chroma of 1 to 3.

Soil survey

Newton series

The Newton series consists of deep, very poorly
drained soils that are rapidly permeable. These soils are
on nearly level flats or in depressions. They formed in
strongly acid sandy sediment. Slope ranges from 0 {o 2
percent. '

These soils do not have mottles within the lower part
of the umbric epipedon or have higher chroma mottles in
the herizons immediately below the umbric epipedon as
is required for the series. These differences do not alter
the usefuiness or behavior of these soils.

Newton soils are similar 1o Maumee soils and are
adjacent to Chelsea soils. Chelsea soils have a yellowish
brown subsoil that has thin bands in the Bt horizon.
Thesge thin bands total less than 6 inches in thickness. It
is on higher positions in the landscape. Maumee soils
have a thicker surface soil and are less acid.

Typical pedon of Newton loamy fine sand, in a
cultivated field, 1,820 feet east and 300 feet north of the
southwest corner of sec. 6, T. 37 N,, R. 4 W.

Ap—0 to 10 inches; black {(10YR 2/1) lpamy fine sand,
dark gray (10YR 4/1) dry; weak fine and medium
granular structure; very friable; many fine roots;
strongly acid; abrupt smooth boundary.

A12—10 to 15 inches; very dark gray (10YR 3/1) loamy
fine sand; gray (10YR 5/1) dry; weak fine and
medium granular struciure; very friable; many fine
roots; light brownish gray (10YR 6/2) uncoated sand
grains; strongly acid; clear wavy boundary.

C1—15 to 27 inches; light brownish gray (10YR 6/2) fine
sand; many coarse faint light gray (10YR 7/2)
mottles; single grain; loose; strongly acid; abrupt
smooth boundary.

C2—27 to 31 inches; light gray (10YR 7/2) fine sand;
single grain; looss; bands of grayish brown (10YR
5/2) fine sand; strongly acid; clear wavy boundary.

C3—31 to 38 inches; gray (10YR 6/1) fine sand; many
medium distinct brownish yellow (10YR &6/6) mottles;
massive; very friable; strongly acid; clear wavy
boundary.

C4—36 to 42 inches; gray {10YR 6/1) fine sand; few
medium distinct brownish yellow (10YR 6/6) mottles;
massive, very friable; pockets of light gray (10YR
7/2) uncoated sand grains; strongly acid; clear wavy
boundary.

C5—42 to 56 inches; gray (10YR 5/1) loamy fine sand;
massive; very friable; strong brown (7.5YR 5/6)
fillings in old root channels; pockets of light gray
(10YR 7/2) uncoated sand grains; 2 percent fine
gravel; strongly acid; clear wavy boundary.

C6—56 10 60 inches; gray (10YR 6/1) fine sand; single
grain; loose; medium acid.

The A horizon has hue of 10YR, value of 2 or 3, and
chroma of 1 or 2. Ii is loamy fine sand, fine sand, or
sand. The A horizon is medium acid or strongly acid. The
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C horizon has hue of 10YR or 2.5Y, value of 4 to 6, and
chroma of 1 or 2. Mottling is present. The C horizon is
strongly acid or very strongly acid to a depth of 40
inches or more. Below this it ranges to medium acid.

Qakville series

The Qakville series consists of deep, well drained soils
that are very rapidly permeable. These soils are on
outwash plains, low sand dunes, and beach ridges. They
formed in fine sands. Slope ranges from 4 to 25 percent.

Qakville soils are similar to Chelsea and Tyner soils
and are commonly adjacent to Morocco and Newton
soils. Morocco soils have mottles that have chroma of 2
or less within a depth of 40 inches. Chelsea soils have a
thin banded Bt herizon above a depth of 60 inches.
Tyner soils have more silt and clay in the control section.
MNewton soils have a dark surface layer and are very
strongly acid.

Typical pedon of QOakyville fine sand, 12 to 25 percent
slopes, in a wooded area, 2,620 feet east and 1,900 feet
north of the southwest cormner of sec. 12, T. 38 N., R. 4
W.

A1-—0 to 4 inches; black {10YR 2/1) fine sand, very dark
gray (10YR 3/1) dry; single grain; loose; many roots;
neutral; abrupt wavy boundary.

A2—4 to 14 inches; dark grayish brown (10YR 4/2) fine
sand and very dark gray (10YR 3/2) organic matter,
single grain; 100se; many roots; neutral; clear wavy
boundary.

B2—14 to 39 inches; yellowish brown (10YR 5/6) fine
sand; single grain; loose; common roots; neutral;
gradual wavy boundary.

C—39 to 80 inches; light yellowish brown (10YR 6/4)
fine sand; single grain; loose; few roots; neutral.

The solum ranges from 18 to 40 inches in thickness.
The solum and substratum range in reaction from
medium acid to neutral.

The A horizon has hue of 10YR, value of 2 to 4, and
chroma of 1 to 4 and is loamy fine sand or fine sand. In
undisturbed areas an A2 horizon can be as much as 10
inches thick. It has hue of 10YR, value of 4 or 5, and
chroma of 2 or 3. Tha B2 horizon has hue of 10YR or
7.5YR, value of 4 or 5, and chroma of 4 to 8. It is fine
sand or sand. The C horizon has hue of 10YR or 2.5Y,
value of 5 or 8, and chroma of 2 to 4. It is fine sand or
sand.

Palms series

The Palms series consists of deep, very poorly drained
s0ils, which are moderately slowly permeable to
moderately rapidly permeable in the organic tiers and
moderately permeable or moderately slowly permeable in
the loamy material. These soils are on lake plains, till
plains, or moraines in basins that were lakes or ponds.
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They formed in deposits of organic material and in the
underlying, loamy mineral material. Slope ranges from 0
to 2 percent.

Palms soils are similar to Adrian, Edwards, Houghton,
and Muskego soils and are often adjacent to Riddles -
and Tracy soils. The Adrian soil has 16 to 50 inches of
organic material over sand. The Edwards soil has 16 to
50 inches of organic material over marl. The Houghton
soil has organic deposits that are 51 inches thick. The
Muskego soil has 12 to 51 inches of organic material
over limnic material. The Riddles soil and the Tracy soil
are mineral soils and are on slopes adjacent to the
depressional areas of Palms soils.

Typical pedon of Palms muck, sandy substratum, in a
cultivated field, 1,900 feet east and 1,100 feet south of
the northwest corner of sec. 31, T. 35 N, R. 4 W,

Oal—0 to 10 inchas; black (10YR 2/1) sapric material
broken and rubbed; less than 5 percent fiber, less
than 2 percent rubbed; moderate medium granular
structure; friable; many fibrous roots; primarily
herbaceous fibers; very strongly acid; abrupt smooth
boundary.

Oa2—10 to 24 inches; black (10YR 2/1) sapric material
broken and rubbed; about 20 percent fiber, less than
5 percent rubbed; weak medium subangular blocky
structure; friable; common fibrous roots; primarily
herbaceous fibers; very sirongly acid; abrupt wavy
boundary.

IIC1—24 to 30 inches; dark grayish brown (10YR 4/2)
loam; common medium distinct yellowish brown
(10YR &/6) and common medium faint dark gray
(10YR 4/1) mottles; massive; friable; common
strong brown (7.5YR 5/6) iron accumulations; 10
percent shale and gravel; slightly acid; clear wavy
boundary.

IC2—30 1o 38 inches; mottled dark gray (10YR 4/1) and
grayish brown {10YR 5/2) loam; massive; firm;
common strong brown (7.5YR 5/6) iron
accumulations; 13 percent shale and gravel; neutral;
clear wavy boundary.

C3--38 to 44 inches; dark gray (10YR 4/1) loam;
common medium distinct strong brown (7.5YR 5/6)
mottles; massive; firm; 5 percent shale and gravel;
neutral; clear wavy boundary.

IC4—44 to 49 inches; dark grayish brown (10YR 4/2)
sandy loam; common medium faint dark gray (10YR
4/1) and common medium distinct strong brown
(7.5YR 5/6) mottles; massive; friable; 3 percent
shale and gravel; neutral; clear wavy boundary.

IC5—49 to 54 inches; grayish brown (10YR 5/2) sandy
loam; common medium distinct dark gray (10YR
4/1) and strong brown (7.5YR 5/6) mottles;
massive; firm; 2 percent shale and gravel; slight
effervascence; mildly alkaline; clear wavy boundary.

IC6—54 1o 60 inches; gray (10YR 5/1} sand; single
grain; loose; slight effervescence; mildly alkaline.
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The loamy 1IC horizon ranges in depth from 16 to 50
inches. The fiber primarily is derived from herbaceous
plants.

The surface tier has hue of 10YR, value of 2, and
chroma of 1 or 2. It is very strongly acid or strongly acid.
It is sapric material, but in some pedons it has both
sapric and hemic material in varying proportions. The
organic part of the subsurface and bottorn tiers has hue
of 10YR, 7.5YR, or 5YR; value of 2 or 3; and chroma of
1 10 3. ltis extremely acid or very strongly acid. The liCg
horizon has hue of 10YR or 2.5Y, value of 4 to 6, and
chroma of 1 or 2. It ranges from fine sandy loam to clay
loam. The IICg horizon is sand or loamy sand below a
depth of 54 inches. It ranges from very strongly acid to
moderaiely alkaline.

Pewamo series

The Pewamo series consists of deep, very poorly
drained soils that are moderately slowly permeable.
These soils are in depressional areas of till and lake
plains and moraines. They formed in clayey glacial till or
in lacustrine sediment. Slope ranges from 0 to 2 percent.

Pewamo scils are similar to Milford soils and are
commonly adjacent to Blount and Morley soils. Miiford
soils formed in lacustring material and do not have Hill
pebbles. Blount soils have a brown subsoil that has gray
mottles. They are nearly level and on slightly higher
parts of the landscape. Morley soils have a brown
subsoil and are on the surrounding slopes.

Typical pedon of Pewamo silty clay loam, in an
abandoned field, 260 feet east and 1,740 fest north of
the southwest corner of sec. 8, T. 37 N.,, R. 4 W.

A1—0 to 10 inches; black (10YR 2/1) silty clay loam,
gray (10YR 5/1) dry; moderate fine and medium
subangular blocky structure; firm; many roots; 2
percent fine gravel; slightly acid; clear wavy
boundary.

B21tg—10 to 17 inches; dark gray (10YR 4/1) silty clay
loam; common medium distinct yellowish brown
{10YR &/4) mottles; strong medium and coarse -
subangular blocky structure; firm; common roots:
medium and thick discontinuous black (N 2/0) clay
and organic films on faces of peds; 2 percent fine
gravel; neutral; clear wavy boundary.

B22tg—17 to 22 inches; dark gray (10YR 4/1) silty clay
loam; common medium distinct yellowish brown
(10YR 5/4) mottles; moderate medium subangular
blocky structure; firm; common roots; medium
discontinuous very dark gray (N 3/0) clay films on
faces of peds; neutral; clear wavy boundary.

B23tg—22 to 30 inches; grayish brown {(10YR 5/2) clay
loam; many medium distinct yellowish brown (10YR
5/4) mottles; weak medium subangular blocky
structure; firm; few roots; medium discontinuous gray
(N 5/0) clay films on faces of peds; 4 percent fine
gravel; neutral; clear wavy boundary.

Soil survey

B3tg—30 to 39 inches; grayish brown (10YR 5/2) silty
clay loam; common medium distinct pale olive (5Y
6/4) mottles; weak medium subangular blocky
structure; firm; few roots; thin discontinuous gray
(10YR 5/1) clay films on faces of peds; 5 percent
fine gravel; strong effervescence; moderately
alkaling; gradual wavy boundary.

C—39 to 60 inches; grayish brown (10YR 5/2) silty clay
loam; many medium distinct yellowish brown (10YR
5/8) mottles; massive; firm; 5 percent fine gravel;
sirong effervescence; moderately atkaline,

Thea solum ranges from 28 to 45 inches in thickness.
The mollic epipedon ranges from 10 to 14 inches in
thickness.

The Ap horizon has hue of 10YR, value of 2 or 3, and
chroma of 1 or 2. It is clay loam or siliy clay loam. The
Ap horizon is slightly acid or neutral. The B2t horizon has
hue of 2.5Y, 5Y, or 10YR; value of 4 to 6; and chroma of
1 or 2. It ranges from slightly acid to mildly alkaline. The
C horizon is clay loam or silty clay loam. It is neutral 1o
moderately alkaline.

Pinhook series

The Pinhock series consists of deep, poorly drained
soils on outwash plains. These scils are moderately
permeable in the solum and rapidly permeable in the
substratum. They formed in shaly glacial outwash
sediment. They are generally on broad flats. Slope
ranges from 0 to 2 percent.

Pinhook soils are similar to Gilford and Quinn soils and
are often adjacent to Coupee, Hanna, and Tracy soils.
Gilford soils have a mollic epipedon, have a slightly acid
to neutral solum, and are on slightly lower parts of the
landscape. Quinn scils do not have the dark surface
horizon. Coupee soils have a brewn subsoil and have
more clay in the upper part of the subsoil. Hanna soils
have a lighter colored surface horizon and have a
dominantly brown subsoil. Tracy soils have a brown
subsoil and are on higher parts of the landscape.

Typical pedon of Pinhook loam, in a cultivated field,
1,230 feet east and 1,350 feet north of the southwest
comer of sec. 28, T. 36 N, R. 1 W.

Ap—o0 to 8 inches; very dark gray (10YR 3/1) loam, gray
(10YR 5/1) dry; weak medium granular structurs;
friable; neutral; abrupt smooth boundary.

A2—38 to 12 inches; gray (10YR 6/1) loam; few fine
distinct yellowish brown {(10YR 5/6) and dark
yellowish brown (10YR 4/4) mottles; weak medium
platy structure; friable; few fine tubuiar pores; few
dark gray (10YR 4/1) worm casts and thin linings in
pores and old root zones; slightly acid; clear wavy
boundary.

B21t—12 to 20 inches; gray (10YR 6/1) loam; common
medium distinct yellowish brown (10YR 5/6) and
few medium distinct dark yellowish brown (10YR
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4/4) mottles; moderate medium subangular blocky
structure; firm; common fine vesicular and tubular
pores lined with thin dark brown {10¥YR 4/3) and
black (10YR 2/1) organic and clay films; few black
iron-manganese concretions; strongly acid; clear
wavy boundary.

B22t—20 to 30 inches; gray (10YR 6/1) sandy loam:; few
coarse distinct dark brown (7.5YR 4/4) and strong
brown (7.5YR 5/6) mottles; weak medium and
coarge subangular blocky structure; friable; white (N
8/0) silt coatings (dry) on faces of some peds; thin
discontinuous dark grayish brown (10YR 4/2) clay
films on faces of some peds and clay linings in
pores; 10 percent shale; few black iron-manganese
oxide concretions; strongly acid; clear wavy
boundary.

B23t—30 to 39 inches; gray (10YR 6/1) sandy loam; few
coarse distinct strong brown (7.5YR 5/6) and
common medium distinct yellowish brown (10YR
5/6) mottles; weak medium and coarse subangular
blocky structure; very friable; thin discontinuous dark
grayish brown (10YR 4/2) clay films on faces of
peds and clay linings of some pores; few black iron-
manganese oxide concretions; 10 percent shale;
strongly acid; clear wavy boundary.

B3—39 to 51 inches; strong brown (7.5YR 5/6) and gray
(10¥YR 6/1) stratified shaly sandy loam and loamy
sand; weak coarse subangular blocky structure; very
friable; 8 percent shale; strongly acid; clear wavy
boundary.

[IC—51 to 60 inches; mottled gray (10YR 6/1) and
yellowish brown (10YR 5/6) stratified loamy sand
and sand; single grain; loose; 1 percent shale;
strongly acid.

The solum ranges from 40 to 56 inches in thickness.

The At or Ap horizon has hue of 10YR, value of 2 or
3, and chvoma of 1 or 2. It is loam or sandy loam. The
A1 or Ap horizon ranges from medium acid to neutral.
The A2 horizon has hue of 10YR or 2.5Y, value of 5 or
6, and chroma of 1 or 2. It is loam or sandy loam. The
A2 horizon ranges from strongly acid to slightly acid. The
B2t horizon has hue of 10YR or 2.5Y, value of 5 or 6,
and chroma of 1 or 2. it is loam, sandy loam, shaly loam,
or shaly sandy loam. The subhorizon in some pedens is
loamy sand, sandy clay loam, or shaly sandy clay loam.
The B2t horizon is strongly acid or very strongly acid.
The IIC horizon has hue of 10YR or 2.5Y, value of 5 or
6, and chroma of 1 to 6. It is stratified loamy sand, sand,
shaly sand, or shaly loamy sand. The IIC horizon is
strongly acid or very strongly acid.

Pipestone series

The Pipestone series consisis of deep, somewhat
poorly drained soils on lake plains and outwash plains.
These soils are rapidly permeable in the solum and very
rapidly permeable in the substratum. They formed in
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acid, sandy glaciofluvial deposits. Slope ranges from 0 to
2 percent.

Pipestone soils are similar to Morocco and Saugatuck
soils and are adjacent to Newton soils. Morocco soils do
not have a spodic horizon. Newton soils have a deep,
dark surface layer and do not have a spodic horizon.
Saugatuck soils have an ortstain horizon.

Typical pedon of Pipastone loamy fine sand in a unit
of Saugatuck-Fipestone complex, in an idle field, 160
feet west and 1,300 feet south of the center of sec. 10,
T.38 N, R 3 W.

Ap—0 to 9 inches; black (10YR 2/1) loamy fine sand,
gray {(10YR 5/1) dry; weak fine granular siructure;
very friable; comman fine roots; medium acid; abrupt
smooth boundary.

A2—9 to 15 inches; brown (7.5YR 5/2) very fine sand;
common distinct pinkish gray (7.5YR 7/2) and dark
brown (7.5YR 4/2) mottles; single grain; loose; few
fine roots; strongly acid; clear wavy boundary.

B21hir—15 to 25 inches; reddish brown (6YR 4/4) fine
sand; few medium distinct pinkish gray (7.5YR 6/2)
mottles; single grain; loose; strongly acid; gradual
wavy boundary.

B22ir—25 to 32 inches; strong brown (7.5YR 5/6) fine
sand; few medium distinct reddish brown (S5YR 4/4)
mottles; single grain; loose; strongly acid; clear wavy
boundary.

C—32 to 60 inches; light yellowish brown (10YR 6/4)
fine sand; few medium distinct reddish brown {5YR
4/4) mottles; single grain; looss; strongly acid.

The solum ranges from 20 to 50 inches in thickness. It
ranges from very strongly acid to medium acid.

The Ap horizon has hue of 10YR, value of 2 to 4, and
chroma of 1 or 2. It i fine sand or loamy fine sand. The
A2 horizon has hue of 10¥YR or 7.5YR, value of 510 7,
and chroma of 1 to 3. It is sand or fine sand. The B21ir
horizon has hue of 5YR, 7.5YR, or 10YR; value of 2 to 5;
and chroma of 2 to 6. It is sand or fine sand. Some
pedons have some ortstein within the B21ir horizon. The
B22 horizon has hue of 5YR, 7.5YR, or 10YR; value of 4
to 6; and chroma of 3 1o 8. It is sand or fine sand. The C
horizon has hue of 10YR or 7.5YR; value of 5 to 7; and
chroma of 2 to 6. It is sand or fine sand. The C horizon
is very strongly acid to medium acid.

Quinn series

The Quinn series consists of deep, poorly drained scils
on outwash plains. These soils are moderately
permeable in the upper part of the solum and rapidly
permeable in the lower part of the solum and in the
substratum. They formed in shaly outwash sediment.
Slope ranges from O 10 2 percent.

Quinn soils are similar to Pinhook seils and are
adjacent to Bourbon, Gilford, and Hanna soeils. Pinhook
soils have a darker surface horizon. Bourbon soils have
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a subsoil that is dominantly brown. Gilford soils have a
thick, dark surface layer and are on slightly lower parts
of the landscape. Hanna soils have a brown subsoil that
has gray mottles in the lower part and are on slightly
higher parts of the landscape.

Typical pedon of Quinn loam, in a cultivated field, 300
feet south and 920 feet east of the northwest corner of
sec. 32, T.35 N, R. 2 W,

Ap—o0 to 8 inches; dark grayish brown (10YR 4/2) loam,
grayish brown (10YR 5/2) dry; moderate medium
and fine granular structure; friable; common fine and
very fine roots; neutral; abrupt smooth boundary.

B21tg—8 to 16 inches; light brownish gray (10YR 6/2)
loam; many medium prominent strong brown (7.5YR
5/8) mottles; weak medium subangular blocky
structure; friable; commeon fine and very fine roots;
common fine and medium tubular pores and random
constricted simple pores; medium patchy very dark
gray (10¥YR 3/1) clay films in old root channels and
worm casis; 2 percent shale; very strongly acid;
clear wavy boundary.

B22tg—16 to 21 inches; grayish brown (10YR 5/2) loam;
common fine faint gray (10YR 8/1) and common
medium prominent strong brown (7.5YR 5/6)
mottles; moderate medium subangular blocky
structure, firm; common very fine roots; thin
discontinuous gray (10YR 5/1) clay films in old root
channels and linings in pores and on some faces of
peds; 8 percent fine gravel and shale; very strongly
acid; clear wavy boundary.

B23tg—21 to 27 inches; gray (10YR 6/1) sandy loam;
‘common medium distinct dark brown (10YR 3/3)
and yellowish brown {10YR 5/6) mottles; moderate
medium and coarse subangular blocky structure;
firm; thin discontinuous gray (10YR 5/1) clay films in
root channeis and pores and on some faces of
peds; 13 percent fine gravel and shale; very strongly
acid; clear wavy boundary.

B31—27 to 32 inches; grayish brown (10YR 5/2) loamy
sand; common medium distinct strong brown (7.5YR
5/6) motties; weak coarse subangular blocky
structure; very iriable; 13 percent shale; very
strongly acid; clear wavy boundary.

B32—32 10 44 inches; grayish brown (10YR 5/2) loamy
sand; splotches of yellowish brown (10YR 5/4) and
strong brown (7.5YR 5/8); weak coarse subangular
blocky structure; very friable; very strongly acid;
clear wavy boundary.

C—44 to 60 inches; light brownish gray (10YR 6/2)
sand; single grain; loose; very strongly acid.

The solum ranges from 40 to 50 inches in thickness.

The A1 horizon has hue of 10YR, value of 3 or 4, and
chroma of 1. In cultivated areas the Ap horizon has hue
of 10YR, value of 4 or 5, and chroma of 1 or 2. It is silt
loam, loam, or sandy loam. The reaction in the A1 or Ap
horizon ranges from very strongly acid to neutral. The

Soil survey

B2t horizon has hue of 10YR or 2.5Y, value of 5 or 6,
and chroma of 1 or 2. Motiles range from common o
many and faint to prominent. The B2t horizen is loam or
sandy loam. It ranges from very strongly acid to medium
acid. The B3 horizon is similar in color to the B2t
horizon. It is sandy loam or loamy sand and strata of
sandy clay loam. The C horizon is loamy sand, sand,
shaly loamy sand, or shaly sand. It ranges from very
strongly acid to medium acid.

Riddles series

The Riddles series consists of deep, well drained soils
that are moderately permeable. These soils are on till
plains and moraines. They formed in loamy glacial till.
Slope ranges from 0 to 45 percent.

Riddles soils are similar to the Morley soils and are in
the landscape with Homer, Tracy, and Washtenaw soils.
Morley soils have more clay throughout the solum.
Homer soils are on flatter parts of the landscape, have a -
mottled subsoil, and have a stratified substratum. Tracy
soils have less clay in the B horizon and the underlying
material is sand and shaly and gravelly sand. The
Washtenaw soils are in depressions and drainageways
and have buried horizons.

Typical pedon of Riddies loarn, 2 to 6 percent slopes,
eroded, in a cultivated field, 100 feet west and 60 feet
north of the southeast corner of sec. 9, T. 36 N, R. 4 W,

Ap—0 to 8 inches; dark grayish brown (10YR 4/2) loam,
brown (10YR 5/3) dry; moderate medium granular
structure; friable; common roots; 5 percent shale
and gravel; specks of brown (10YR 5/3) loam;
neutral; abrupt smooth boundary.

B1—8 to 14 inches; brown (10YR 5/3) loam; moderate
fine and medium subangular blocky structure; firm;
common roots; 5 percent shale and gravel; slightly
acid; clear wavy boundary.

B21t—14 to 24 inches; yellowish brown (10YR 5/4) clay
loam; few fine distinct strong brown (7.5YR 5/6) and
yellowish red (5YR 4/8) mottles; moderate medium
and coarse subangular blocky structure; firm; thin
patchy dark brown (10¥YR 3/3) clay films on faces of
peds; 5 percent shale; medium acid; clear wavy
boundary.

B22t—24 to 33 inches; yellowish brown (10YR 5/4) clay
loam; commen fine distinct strong brown (7.5YR
5/6) and yellowish red (5YR 4/8) mottles; moderate
medium subangular blocky structure; firm; thin
patchy brown (10¥YR 4/3) clay films on faces of
peds; 5 percent shale; medium acid; clear wavy
boundary.

B23t—33 to 41 inches; yellowish brown (10YR 5/4) clay
loam; moderate medium and coarse subangular
blocky structure; firm; thin patchy brown (10YR 4/3)
clay films on faces of peds; 5 percent shale and
gravel; medium acid; clear wavy boundary.

B3t—41 to 47 inches; dark brown (7.5YR 4/4) sandy
clay loam; weak coarse subangular blocky structure;
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friable; patchy clay bridges betwsen sand grains; 15
percent shale and gravel; medium acid; clear wavy
boundary.

C--47 to 80 inches; strong brown (7.5YR 5/6) loam,
massive; friable; 10 percent shale and gravel;
neutral.

The solum ranges from 40 to 60 inches in thickness.

The A horizon has hue of 10YR, value of 4 to 6, and
chroma of 2 to 4. it is loam, silt loam, or sandy loam.
The A horizon ranges from medium acid to neutral. The
B2 horizon has hue of 10YR or 7.5YR, value of 4 o 6,
and chroma of 3 to 6. It is clay loam, loam, or sandy clay
loam. The B2 horizon ranges from strongly acid to
neutral. The C horizon is loam, clay loam, or sandy loam.
It ranges from neutral to moderataly alkaline.

Saugatuck series

The Saugatuck series consists of deep, poorly drained
soils on lake plains and outwash plains. Permeability is
slow in the subsoil and rapid in the substratum. These
soils formed in acid, sandy glaciofluvial sediment. Slope
ranges from O o 2 percent.

These soils do not have mottles in the A2 horizon or
in the ortstein horizons as is defined for the series.
These differences do not alter the usefulness or
behavior of these soils.

Saugatuck soils are similar to Pipestone soils and are
in the landscape with Morocco, Newton, and Pipestone
soils. Morocco soils have a brownish subsoil that is
mottled and do not have an ortstein or a spodic horizon.
The Newton soils have a deep, black surface layer.
Pipestona soils have a brownish subsoil that is motiled
and do not have the ortstein horizon.

Typical pedon of Saugatuck loamy fine sand in a unit
of Saugatuck-Pipestone complex, in a wooded area,
1,220 feet south and 200 feet east of the center of sec.
10, T.38 N,R. 3 W.

A1—0 to 4 inches; black (10YR 2/1) loamy fine sand,
gray {10YR 5/1) dry; weak fine granular structure,
very friable; many fine and medium roots; many
white (10YR 8/1) sand grains; strongly acid; clear

. wavy boundary.

A2—4 to 10 inches; grayish brown (10YR 5/2) fine sand;
single grain; loose; few medium and coarse roots;
very strongly acid; clear wavy boundary.

B21hir—10 to 13 inches; dusky red (2.5YR 3/2) fine
sand; massive parting to single grain; weakly
cemented; extremely acid; clear wavy boundary.

B22hirm—13 to 24 inches; dark reddish brown (5YR
3/4) fine sand; massive; strongly cemented; very
strongly acid; clear wavy boundary.

B3—24 to 30 inches; light yellowish brown (10YR 6/4)
fine sand; discontinuous chunks of yellowish brown
{(10YR 5/6) ortstein; single grain, massive in the
ortstein chunks; loose, weakly cemented in the

N

ortstein chunks; very strongly acid; clear wavy
boundary.

C1—30 to 48 inches: light yellowish brown (10YR 6/4)
fine sand; single grain; loose; very strongly acid,
clear wavy boundary.

C2—49 to 60 inches: brown (7.5YR 5/4) fine sand;
single grain; loose; very strongly acid.

The sclum ranges from 20 to 50 inches in thickness. It
ranges in reaction from extremely acid to strongly acid.

The A1 horizon has hue of 10YR, 7.5YR, or 5YR;
value of 2 or 3; and chroma of 1 or 2. Cultivated areas
have an Ap horizon that has hue of 10YR, value of 2 to
4, and chroma of 1 or 2. The A2 horizon has hue of
10YR or 7.5YR, value of 5 to 7, and chroma of 1 or 2.
The A horizon is fine sand or loamy fine sand. The
B21hir horizan has hue of 2.5YR or 5YR, value of 2 or 3,
and chroma of 2 to 4. The B22hirm horizon has hue of
2 E5YR or 5YR, value of 2 to 4, and chroma of 2 to 6.
The B3 horizon has hue of 8YR, 7.5YR, or 10YR; value
of 3 to §; and chroma of 4 to 8. The C horizon has hue
of 7.5¥R, 10YR, or 2.5Y; value of 4 to 7; and chroma of
2to 4.

Sebewa series

The Sebewa series consists of deep, very poorly
drained soils on outwash plains and terraces. These
soils are moderately permeable in the solum and rapidly
permeabile in the IC horizon. They formed in loamy
glacial outwash. Slope ranges from 0 to 2 percent.

Sebewa soils are similar to Gilford and Suman soils
and are adjacent to Bourbon and Pinhook soils in the
landscape. Gilford soils have less clay throughout the
solum. Bourbon soils have a dark surface layer that is
less than 10 inches thick, they have a B2 horizon that
has less clay, and they are dominantly brown below the
plow layer. Pinhook soils have a dark surface layer that
is less than 10 inches thick, and the B2 horizon has less
clay. Organic matter in the Suman soils decreases
irregularly with depth throughout the profile.

Typical peden of Sehewa loam, shaly sand
substratum, in a cultivated field, 100 feet west and 2,590
feet south of the northeast corner of sec. 6, T. 33 N., R.
4 W.

Ap—0 to 9 inches; black (10YR 2/1) loam, dark gray
(10YR 4/1) dry; moderate fine granular structure;
friable; 1 percent shale; neutral; abrupt smooth
boundary.

A12—9 to 16.inches; very dark brown (10YR 2/2) clay
loam; few fine faint yellowish red (SYR 4/8) motlles;
weak medium subangular blocky structure parting to
moderate fine granular; firm; 1 percent shale;
neutral; clear wavy boundary.

B21tg—16 to 26 inches; gray (10YR 6/1) clay loam;
common medium prominent strong brown (7.5YR
5/6) mottles; moderate fine and medium subangular
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blocky structure; firm; many thin continuous dark
gray (10YR 4/1) clay films on faces of peds; 1
percent shale; neutral; clear wavy boundary.

B22tg—26 to 36 inches; grayish brown (10YR 5/2)
sandy clay loam and pockets of loamy sand and
clay loam; many distinct yellowish brown (10YR 5/4)
and strong brown (7.5YR 5/8) mottles; weak
medium subangular blocky siructure; friable; thin
discontinuous dark gray {10YR 4/1) clay films on
faces of peds; 2 percent shale and gravel; neutral;
clear wavy boundary.

IIC1g—36 to 43 inches; grayish brown (10YR 5/2) sand;
common medium distingt dark yellowish brown
(10YR 4/4) and yellowish brown {(10YR 5/4)
mottles; single grain; loose; 5 percent shale and
gravel; slight effervescence; miidly alkaline; gradual
wavy boundary.

IC2g—43 to 55 inches; grayish brown (10YR 5/2) shaly
and gravelly sand; common medium distinct dark
yellowish brown (10YR 4/4) mottles; 20 percent
shale and gravel; single grain; loose; slight
effervescence; mildly alkaline; gradual wavy
boundary.

IC3g—55 to 60 inches; grayish brown (10YR 5/2)
coarse sand and shaly and gravelly sand; few
medium distinct dark yellowish brown (10YR 4/4)
mottles; 40 to 45 percent shale and gravel; single
grain; loose; slight effervescence; mildly alkaline.

The solum is 24 to 40 inches thick.

The Ap horizon has hue of 10YR, value of 2 or 3, and
chroma of 1 or 2. It is loam or clay loam. The Ap horizon
is slightly acid or neutral. The B2 horizon has hue of
10YR or 5Y, value of 4 to 6, and chroma of 1 or 2. It is
clay loam, sandy clay loam, shaly and gravelly clay loam,
or loam. The B2 horizon is slighily acid or neutral. The
IIC horizon has hue of 10YR, 2.5Y, or 5Y; value of 5 or
6; and chroma of 1 or 2. It is sand, shaly and gravelly
sand, or coarse sand.

Selfridge series

The Selfridge series consists of deep, somewhat
poorly drained soils on lake plains and {ill plains. These
soils are rapidly permeable in the upper part of the
solum and moderately permeable or moderately slowly
permeable in the lower part of the solum and the
substratum. They formed in sandy deposits, beach ridges
or low sand dunes, over loamy till or lacustrine material.
Slope ranges from 0 10 6 percent.

Selfridge soils are similar to Blount soils and are
commonly near Cheektowaga soils. Biount soils have
more clay in the solum than the Selfridge soils.
Cheektowaga soils have a dark surface layer and are in
drainageways and swales.

Typical pedon of Selfridge loamy fine sand, 0 to 2
percent slopes, in a pasture, 2,620 feet east and 80 feet
south of the northwest corner of sec. 19, T. 38 N, R. 3
w.

Soil survey

Ap—o0 to 8 inches; dark grayish brown (10YR 4/2) loamy
fine sand, light brownish gray {10YR 6/2} dry,
moderate medium granular structure; very friable;
many roots; medium acid; abrupt boundary.

B1—8 to 13 inches; yellowish brown (10YR 5/4) loamy
fine sand; common medium distinct strong brown
(7.5YR 5/6) mottles; weak fine subangular biocky
struciure parting to moderate medium granular; very
friable; common fine roots; 2 percent fine gravel;
neutral; clear wavy boundary.

B21—13 to 22 inches; pale brown (10YR 6/3) sand;
single grain; loose; few fine roots; 2 percent fine
gravel; neutral; clear wavy boundary. '

B22t—22 1o 25 inches; dark yellowish brown (10¥YR 4/4)
sandy toam; common medium and coarse distinct
light brownish gray (10YR 6/2) and yellowish brown
(10YR 5/6) mottles; moderate coarse subangular
blocky structurs; friable; clay bridges between sand
grains; 2 percent fine gravel; neutral; abrupt smooth
boundary.

lIB23t—25 to 30 inches; brown (10YR 4/3) clay loam;
common medium distinct yellowish brown (10YR
5/6) mottles; weak coarse prismatic structure
parting to moderate medium subangular blocky; very
firm; thick continucus gray (5Y 5/1) clay films on
faces of peds; 5 percent fine gravel; slight
effervescence; mildly alkaline; clear wavy boundary.

[IB3—30 to 40 inches; dark grayish brown (10YR 4/2)
clay loam; common medium faint dark veliowish
brown (10YR 4/4) mottles; weak coarse prismatic
structure; very firm; thick continuous gray (N 6/0) silt
films on faces of some prisms; common very pale
brown (10YR 8/3) calcium carbonate accumulations;
5 percent fine gravel; strong effervescencs;
moderately alkaline; clear wavy boundary.

IIC-—40 to 60 inches; brown (10YR 5/3) clay ioam;
common medium distinct reddish gray (6YR 5/2)
mottles; massive; very firm; common white (10YR
8/2) calcium carbenate accumulations; 5 percent
fine gravel; strong effervescence; moderately
alkaline.

The solum ranges from 24 to 40 inches in thickness.
The loamy fine sand or sand is 20 to 30 inches thick.

The Ap horizon has hue of 10YR, value of 4 or 5, and
chroma of 1 to 3. It is loamy fine sand, fine sand, or
loamy sand. The Ap horizon ranges from medium acid to
neutral. The B2t horizon has hue of 10YR or 7.5YR,
value of 4 to 6, and chroma of 3 to 6. It is loam or sandy
toam. The B2t horizon ranges from slightly acid to mildly
alkaline. The IIB2t horizon has hue of 10YR or 2.5Y,
value of 4 to 6, and chroma of 1 to 3. It is silty clay loam
or clay loam. The 1IB2t horizon is neutral or mildly
alkaline. The IIC horizon has the same range of color
and the same textures as described for the 11B2t horizon.
It is mildly alkaline or moderately alkaline,
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Suman series

The Suman series consists of deep, very poorly
drained soils on flood plains of major streams or along
narrow stream hotioms. These soils are moderately
slowly permeable in the subsoil and are rapidly
permeable in the underlying material. They formad in
alluvium from calcareous Wisconsinan Age drift. Slope
ranges from O t0 2 percent.

Suman soils are similar to Sebewa soils and are
adjacent to Adrian and Cohoctah soils and o
Fluvaquents. Organic matter in Sebewa soils decreases
regularly with depth. The Adrian scil has an organic layer
over sand. Cohoctah soils have less clay throughout the
solum. Fluvaguents do not have the dark colored surface
layer that is more than 10 inches thick that the Suman
soils have and are on slightly higher parts of the
tandscape.

Typical pedon of Suman silty clay loam, in a wooded
area, 1,100 feet north and 100 feet west of the
southeast corner of sec. 32, T. 33 N,, R. 4 W.

A11—0 to 13 inches; black (10YR 2/1) silty clay loam,
very dark grayish brown (10YR 3/2) dry; strong fine
and very fine angular and subangular blocky
structure; firm; many fine and medium roots; neutral;
clear wavy boundary.

A12—13 to 22 inches; very dark gray {10YR 3/1) silty
clay loam, dark gray (10YR 4/1) dry; coarse distinct
dark reddish brown (5YR 3/4) and dark brown
{7.5YR 4/4) mottles; weak medium prismatic
structure parting to moderate medium subangular
blocky: firm; common fine and medium roots;
neutral; clear wavy boundary.

B2g—22 to 34 inches; dark gray (10YR 4/1) clay loam
and lenses and pockets of brown (10YR 5/3) and
pale brown (10YR 6/3) fine sand; many coarse
distinct dark reddish brown (5YR 3/3) and dark
brown (7.5YR 4/4) moitles; weak coarse prismatic
siructure parting to weak medium subangular blocky;
firm; few fine roots; neutral; abrupt wavy boundary.

IIC1g—34 to 48 inches; light brownish gray (10YR 6/2)
siratified lpamy fine sand and fine sand; common
coarse faint pale brown (10YR 6/3) mottles; singie
grain; loose; very few fine roots; neutral; clear wavy
boundary.

IIC2g—48 to 80 inches; stratified layers of dark brown
(7.5YR 4/4) fine sand and dark gray (10YR 4/1)
loamy fine sand; common coarse distinct pale brown
(10YR 6/3) mottles; single grain; loose; few dark
brown (7.5YR 4/4) iron accumulations; neutral.

The solum ranges from 24 to 40 inches in thickness.
The mollic epipedon ranges from 10-to 24 inches in
thickness.

The Ap or Al horizon has hue of 10YR or 2.5Y, valus
of 2 or 3, and chroma of 1 or 2 or is black (N 2/0). It is
silty clay loam, clay loam, silt loam, or lcam. The Ap or
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A1 horizon is slightly acid or neutral. The B horizon is
dark gray (N 4/0, 10YR 4/1) or gray (N 5/0, 10YR 5/1)
or has hue of 10YR or 2.5Y, value of 4 or 5, and chroma
of 2. It is mottled loam, clay loam, or silty clay loam. The
B horizon ranges from neutral to moderately alkaline.
The C horizon is stratified loamy fine sand, sand, and
fine sand. It is neutral or mildly alkaline.

Tracy series

The Tracy series consists of deep, weli drained soils
on outwash plains. These soils are moderately
permeable in the solum and rapidly permeable in the
substratum. They formed in glacia! outwash that has a
fairly large amount of shale fragments and a low amount
of carbonates. Slope ranges from 0 to 45 percent.

Tracy soils are similar to the Elston soils, and are
commonly adjacent to Bourbon, Coupee, and Hanna
soils in the landscape. Elston soils have a mollic
epipedon, and the solum is less acid than that of the
Tracy soils. Bourbon soils have mottles immediately
below the plow layer and a dark colored surface layer.
Coupee soils have a mollic epipedon. Hanna soils have
mottles in the upper part of the subsail.

Typical pedon of Tracy sandy loam, 2 to 6 percent
slopes, in a cultivated field, 340 feet east and 1,220 feet
south of the northwest comer of sec. 5, T. 35 N,, R. 3
w.

Ap—O0 to 8 inches; dark brown {10YR 3/3) sandy loam,
light brownish gray (10YR 6/2) dry; moderate fine
and medium granular siructure; friable; few roots; 2
percent gravel and shale; slightly acid; abrupt wavy
boundary.

B21—8 to 14 inches; dark brown (10YR 4/3) sandy
loam; weak fine and medium subangular blocky
structure; friable; few roots; 2 percent gravel and
shale; slightly acid; clear wavy boundary.

B22t—14 to 25 inches; dark brown (7.5YR 4/4) loam,
weak fine and medium subangular blocky structure;
friable; thin patchy dark brown (10YR 3/3) clay films
on faces of peds; 10 percent gravel and shale;
strongly acid; gradual wavy boundary.

B23t—25 to 32 inches; dark brown (7.5YR 4/4) gravelly
sandy clay loam; weak fine and medium subangular
blocky structure; friable thin patchy dark brown
(10YR 3/3) clay films on faces of peds and as
bridging between sand grains; 20 percent gravel and
shale; very strongly acid; gradual wavy boundary.

B24t—32 to 40 inches; dark brown (7.5YR 4/4) gravelly
sandy loam; weak fine subangular blocky structure;
friable; thin patchy dark brown (10YR 3/3) clay films
that are on faces of peds and bridge sand grains; 30
percent fine gravel and shale; very strongly acid;
gradual wavy boundary.

B3—40 to 46 inches; dark brown (7.5YR 4/4) sandy
loam; weak medium subanguiar blocky structure;
friabie; very strongly acid; clear wavy boundary.
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C—46 to 60 inches; pale brown {(10YR 6/3) and dark
brown {7.5YR 4/4) stratified sand and loamy sand;
single grain; loose; 3 percent shale; very strongly
acid.

The sclum is 36 to 60 inches thick.

The Ap horizen has hue of 10YR or 7.5YR, value of 3
or 4, and chroma of 2 or 4 and is sandy loam or loam.
Uncultivated areas have an Al horizon that has hue of
10YR, value of 2 or 3, and chroma of 2 and is sandy
loam or loam. The Ap or A1 horizon is very strongly acid
unless it is limed. The B2 horizon has hue of 10YR or
7.5YR, value of 4 or 5, and chroma of 3 or 4. It is loam
or sandy loam or has subhorizons of clay loam. The B2
horizon is 5 to 20 percent gravel and shale in the upper
part and 5 to 30 percent in the lower part. It is strongly
acid or very strongly acid. The B3 horizon ranges from
no gravel and shale to 30 percent gravel and shale. |t is
strongly acid or very strongly acid. The C horizon has
hue of 10YR or 7.5YR, value of 4 to 8, and chroma of 3
or 4 and is sand, loamy sand, or strata of sand, gravelly
sand, lcamy sand, and some shale.

Troxel series

The Troxel series consists of deep, well drained soils
that are moderately permeable. These soils are in
depressions or concave positions on loess covered
outwash and glacial plains. They formed in silty material
and the underlying sandy and loamy outwash material.
Slope ranges from 0 to 2 percent,

These soils have more sand in the lower pari of the
solum than is defined as the range for the series, but
this difference does not alter the usefulness or behavior
of thase soils.

Troxel soils are adjacent to Coupee, Elston, and Tracy
soils. The Coupee and Elston soils have a dark surface
horizon less than 24 inches thick. The Tracy soils have a
lighter colored surface horizan. All of these soils are
loamy and are on the slopes around the Troxel soils and
on the broad flats.

Typical pedon of Troxel silt loam, in a cultivated field,
940 feet east and 180 feet south of the northwest corner
of sec. 5, T.35 N., R. 4 W.

Ap—0 to 10 inches; black (10YR 2/1) silt loam, dark
gray (10YR 4/1) dry, moderate medium granular
structure; friable; common roots; medium acid:
abrupt smooth boundary.

A12—10 to 25 inches; black (10YR 2/1) silt loam, dark
gray (10YR 4/1) dry; weak medium subangular
biocky structure parting to moderate medium
granuiar; friable; common roots; medium acid; clear
wavy boundary.

A13--25 to 30 inches; very dark gray (10YR 3/1) silt
loam, dark gray (10YR 4/1) dry; weak medium
subangular blocky structure parting to moderate
medium granular; friable; few roots; medium acid;
abrupt wavy boundary.

Soil survey

A3—30 to 35 inches; dark brown (10YR 3/3} silt loam;
weak medium subangutar blocky structure parting to
weak medium and coarse granular; friable; very few
roots; medium acid; clear wavy boundary.

iIB211—35 10 47 inches; brown (10YR 4/3) loam;
moderate medium subangular blocky structure;
friable; thin discontinuous dark brown (10YR 3/3)
clay films on faces of peds; medium acid; clear wavy
boundary.

IB22t—47 to 54 inches; dark brown (10YR 3/3) loamy
sand; weak coarse subangular blocky structure;
friable; clay bridges between sand grains; 15
percent shale fragments; medium acid; clear wavy
boundary.

11IB3—54 to 60 inches; dark brown (10YR 4/3) sand and
dark brown (7.5YR 3/2) bands of loamy sand, 1/8
and 1/2 inch thick; single grain; massive in the
bands of loamy sand; loose; friable in loamy sand;
neutral; gradual wavy boundary.

IIC—B60 to 80 inches; dark yellowish brown (10YR 4/4)
sand; single grain; loose; neutral.

The solum is 60 to 96 inches thick. The mollic
epipedon is 24 to 40 inches thick. _

The A horizon has hue of 10YR, value of 2 or 3, and
chroma of 1 to 3. It is silt loam or loam. The A horizon
ranges from medium acid to neutral. The B horizon has
hue of 10YR, value of 3 to 5, and chroma of 3to 6. Itis
loam, loamy sand or silt loam. It ranges from medium
acid to neutral. The C horizon is sandy loam, sand, or
gravelly sand.

Tyner series

The Tyner series consists of deep, somewhat
excessively drained scils on outwash plains of uplands.
These socils are rapidly permeabls in the solum and very
rapidly permeable in the substratum. They formed in
strongly acid sandy material from glacial drift that has
besn reworked by wind. Slope ranges from Q to 2
percent.

Tyner scils are similar to Qakville soils and are
adjacent to Hanna and Tracy soils. Oakville soils are
dominantly fine and very fine sand in the solum. Hanna
soils have more clay than the Tyner soils, are moitled in
the lower part of the subsail, and are on slightly lower
positions in the landscape. Tracy soils have more clay
throughout the profile.

Typical pedon of Tyner loamy sand, 0 to 2 percent
slopes, in a cultivated field, 1,380 feet north and 190 feet
wast of the southeast corner of sec. 13, T. 34 N, R. 4
W.

Ap—a0 to 10 inches; dark brown (10YR 4/3) loamy sand,
pale brown (10YR 6/3} dry; weak medium granular
structure; very friable; common fine roots; yellow
{(10YR 7/6) worm casts; 3 percent gravel; slightly
acid; abrupt smooth boundary.
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A12—10 to 13 inches; dark yellowish brown {10YR 4/6)
loamy sand; many medium distinct dark yellowish
brown (10YR 4/4) mottles; weak medium granular
structure; very friable; few fine roots; 3 percent
gravel;, medium acid; clear wavy boundary.

B21—13 to 28 inches; yellowish brown (10YR 5/6)
ioamy sand; weak medium granular structure; very
friable; very few fine and medium roots; 3 percent
gravel; slightly acid; clear wavy boundary.

B22—28 to 40 inches; yellowish brown (10YR 5/6)
loamy sand; weak fine granular structure; very
friable; 3 percent gravel; medium acid; clear wavy
boundary.

C—40 to 60 inches; brownish yellow (10YR 6/6) sand;
common medium distinct dark yellowish brown
(10YR 4/4) motiles; single grain; loose; 3 percent
gravel, medium acid.

The solum ranges from 36 o 42 inches in thickness.

The Ap horizon has hue of 10YR, value of 3 or 4, and
chroma of 2 or 3. It ranges from medium acid to neutral.
The B horizon has hue of 10YR or 7.5YR, value of 4 or
5, and chroma of 3 to 6, it ranges from very strongly
acid to medium acid. The C horizon is fine sand or sand.
It is very strongly acid to medium acid.

Wallkill series

The Wallkill series consists of deep, very poorly
drained soils. These scils are on flood plains or in
margins around organic soils that are adjacent o
uplands. They are moderately permeable in the mineral
part and are moderately slowly permeabie to moderately
rapidly permeable in the organic material. They formed in
alluvium over organic material. Slops ranges from 0 to 2
percent.

These soils have more silt in the mineral material than
is defined as the range for the series, but this difference
does not alter the usefulness or behavior of these soils.

Wallkill soils are similar to Warners and Washtenaw
soils and are adjacent to Houghton, Morley, Palms,
Riddles, and Tracy soils. The Houghton and Palms soils
are organi¢c. The Morley, Riddles, and Tracy soils are on
sloping uplands around the Wallkill soils. Warners soils
have morse silt in the surface soil and are underlain by
marl. Washtenaw solls are loamy throughout the profile.

Typical pedon of Wallkill silt loam, in an idle field, 180
feet north and 1,510 feet west of the southeast comer of
sec. 33, T.37 N.,R. 4 W.

A11—0 to 3 inches; dark grayish brown (2.5Y 4/2) silt
loam, light brownish gray (2.5Y 6/2) dry; weak
medium granular structure; friable; many fine roots;
neutral; clear wavy boundary.

A12—3 to 10 inches; dark grayish brown (2.5Y 4/2) silty
clay loam, light brownish gray (2.5Y 6/2) dry, many
medium distinct olive brown (2.5Y 4/4) mottles;
weak coarse subangular blocky structure; firm;
common fine roots; neutral; clear wavy boundary.
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Bg—10 to 20 inches; olive gray (5Y 4/2) silty clay loam;
comman medium distinct olive brown {2.5Y 4/4) and
yellowish red (5YR 4/6) mottles; weak coarse
prismatic structure parting to weak medium
subangular blocky; firm; neutral; clear wavy
boundary.

Cg—20 to 27 inches; dark gray (5Y 4/1) silty clay loam;
massive; firm; neutral; abrupt wavy boundary.

HDa—27 to 80 inches; dark reddish brown {5YR 2/2)
sapric material, black (SYR 2/1) rubbed; 35 percent
fiber, less than 8 percent rubbed; massive; friable;
slightly acid.

The mineral soil over the organic material ranges from
16 to 30 inches in thickness.

The A1 or Ap horizon has hue of 10YR or 2.5Y, value
of 2 to 4, and chroma of 1 or 2. It is loam or silt loam.
The A1 or Ap horizon ranges from strongly acid to ‘
neutral. The Bg horizon has hue of 10YR or 2.5Y, value
of 3 to 5, and chroma of 1 or 2. It dominantly is silt loam
or silty clay loam but ranges to loam. It is medium acid
or neuiral. Some pedons do not have a Bg horizon, and
in some the Bg horizon extends to the contact with the
organic layer. The underlying !lO horizon is hemic or
sapric. It ranges from medium acid to neutral.

Warners series

The Warners series consists of deep, very poorly
drained soils on flood plains. These scils are moderately
slowly permeable or moderately permeable in the
mineral material and variable in the underlying marl.
They formed in alluvial material near areas where water
charged with calcium carbonate seeps out of the soil.
Slope ranges from 0 to 2 percent.

Warners soils are similar to Edwards, Mariisco, and
Wallkil! soils and are adjacent to Suman soils and
Fluvaquents. The Edwards and Martisco soils formed in
muck over marl. The Fluvaquents and Suman soils are
not underlain with marl. Wallkill soils are underlain by
muck.

Typical pedon of Warners silt loam, in an idle field,
2,320 feet west and 840 feet north of the southeast
corner of sec. 33, T. 37 N, R. 4 W.

Ap--0 to 10 inches; very dark gray (10YR 3/1) silt loam,
grayish brown (10YR 5/2) dry; moderate medium
subangular structure parting to moderate fine and
medium granular; friable; common fine roots; slight
effervescence; mildly alkaline; abrupt smooth
boundary.

A12g—10 to 13 inches; dark grayish brown (2.5Y 4/2)
silt loam; light brownish gray (2.5Y 6/2) dry; many
fine distinct dark brown (7.5YR 4/4) mottles;
moderate medium subangular blocky structure;
friable; few fine roots; common fine black (N 2/0)
organic stains; slight effervescence; mildly alkaline;
clear wavy boundary.
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A13g—13 to 17 inches; dark gray (10YR 4/ 1) silt loam,
gray (10YR 6/1) dry; common fine distinct dark
brown (7.5YR 4/4) mottles; moderate medium
subangular blocky structure; friable; common fine
black (N 2/0) organic stains and fight brownish gray
{10YR 6/2) streaks; slight effervescence: mildly
alkaling; abrupt wavy boundary.

A3g—17 to 20 inches; black (N 2/0) mucky silt loam;
massive; firm; very few fine faint dark brown (7.5YR
4/4) decayed roots; neutral; abrupt wavy boundary.

lILcal—20 to 54 inches; white (10YR 8/1) marl;
common fine distinct yellowish brown (10YR 5/6)
motties; massive; friable; violent effervescence;
moderately alkaline; clear wavy boundary.

IlLca2—54 to 60 inches; gray (5Y 6/1) marl; massive;
friable; violent effervescence; moderately alkaline.

Depth to marl or to friable material impregnated with
carbonates ranges from 12 to 32 inches.

The A1 or Ap has hue of 10YR or 2.5Y, value of 3 or
4, and chroma of 1 to 3. It is silt loam, loam, or silty clay
loam. The A1 or Ap horizon ranges from slightly acid to
mildly alkaline. The A3 horizen is muck or mucky silt
loam 2 to 6 inches thick. The ILLca horizon has hue of
10YR or 2.5Y, value of 5 to 8, and chroma of 1 or 2. It is
marl or material permeated with carbonates.

Washtenaw series

The Washtenaw series consists of deep, poorly
drained soils that are nearly level and in depressions of
moraines, till plains, and outwash plains. These soils are
moderately permeable in the solum and slowly
permeable in the substratum. They formed in alluvium
and the underlying glacial drift. Slope ranges from 0 1o 2
percent.

Washtenaw soils are similar to Wallkill soils and are
adjacent to Coupee, Elston, Morley, Riddles, and Tracy
soils. Wallkill scils are undertain by muck. Coupee,
Elston, Morley, Riddles, and Tracy soils are all on the
sloping uplands that surround the Washtenaw soils.

Typical pedon of Washtenaw silt loam, in an idle field,
1,100 feet north and 1,540 feet west of the southeast
corner of sec. 26, T. 37 N., R. 4 W.

Ap—0 to 5 inches; grayish brown {10YR 5/2) siit loam,
light gray (10YR 7/2) dry; few fine distinct dark
yellowish brown (10YR 4/4) and yellowish brown

{10YR 5/6) mottles; weak fine and medium granular
structure; friable; many roots; slightly acid; abrupt
smooth boundary.

B21g—5 to 22 inches; grayish brown (10YR 5/2) siit
toam; common fine and medium distinct dark brown
(7.5YR 4/4) mottles; weak medium subangular
blocky structure; friable; many roots; dark reddish
brown (5YR 3/2) concretions; slightly acid; clear
wavy boundary.

B22g—22 to 29 inches; light brownish gray (10YR 6/2)
silt loam; common fine and medium distinct
yellowish brown (10YR 5/6) and yellowish red (5YR
4/6) mottles; weak medium subangular blocky
structure; friabie; few roots; slightly acid; abrupt
smooth boundary.

A1b—29 to 36 inches; black (10YR 2/1) silty clay loam;
moderate medium and coarse subangular blocky
structure; firm; thick discontinuous light gray (10YR
7/2) silt coatings on vertical faces of peds; slightly
acid; clear wavy boundary. '

B2b—36 to 40 inches; grayish brown (10YR 5/2) silt
loam; common medium distinct yellowish brown
(10YR 5/4) mottles; weak medium subangular
blocky structure; friable; slightly acid; clear wavy
boundary.

A2b—40 to 55 inches; black (10YR 2/1) silt loam; few
fine faint yellowish brown (10YR 5/4) and light
yellowish brown (10YR 6/4) mottles; moderate
medium subangular blocky structure; friable; slightly
acid; clear wavy boundary.

C—>55 to 60 inches; dark gray (10YR 4/1) silty clay
loam; massive; firm; medium patchy gray (10YR 6/1)
clay films lining old root channels; slightly acid.

The overwash ranges from 20 to 40 inches in
thickness, and the underlying buried soil ranges from 24
to 40 inches in thickness.

The Ap horizon has hue of 10YR, value of 3 1o 5, and
chroma of 2 to 4. It is silt loam or loam. The B horizon or
the C horizon has hue of 10YR, value of 4 to 8, and
chroma of 1 ¢r 2. It is siit loam or loam. The Ab horizons
have hue of 10YR, value of 2 or 3, and chroma of 1 or 2.
They are silt loam, loam, siity clay loam, or clay loam.
The B2b horizon has hue of 10YR, 2.5Y, or 5Y; value of
4 to 6; and chroma of 1 or 2 and is silt ioam, siity clay
loam, or clay loam. The C horizon is loam, silty clay
loam, clay loam, or sand.



formation of the soils

In this section the major factors of soil formation and
their degree of importance in the formation of the soils in
the county are discussed.

factors of soil formation

Soil is produced by soil-forming processes acting on
materials deposited or accumulated by geologic agents.
The characteristics of the soil at any given point are
determined by (1) the physical and mineralogical
composition of the parent material, (2) the climate under
which the soil material has accumulated and existed
since accumulation, (3) the plant and animal life on and
in the soil, (4) the relief, or lay of the land, and (5} the
length of time the forces of soil formation have acted on
the soil material.

Climate and plant and animal life, chiefly plants, are
active factors of soil formation. They act on the parent
material that has accumulated from the weathering of
rocks and slowly change it to a natural body that has
genetically related horizons. The effects of climate and
plant and animal life are conditioned by relief. The parent
material also affects the kind of soil profile that is formed
and, in extreme cases, determine it almost entirely.
Finally time is needed for changing the parent material
into a soil profile. it may be much or little, but some time
is always required for differentiation of soil horizons.
Usuaily a long time is required for the development of
distinct horizons.

The factors of soil formation are so closely interrelated
in their effects on the soil that few generalizations can
be made regarding the effects of any one factor unless
conditions are specified for the other four. Many of the
processes of soil development are unknown.

parent material

Parent material is the unconsolidated mass from which
a soil is formed. The parent material of the soils of La
Porte County was deposited by glaciers or by melt water
from the glaciers. Some of this material has been
reworked and redeposited by subsequent actions of
water and wind. The glaciers covered the county from
about 10,000 to 12,000 years ago. Parent material
determines the limits of the chemical and mineralogical
composition of the soil. Although parent materials are of
common glacial origin, their properties vary greatly,
sometimes within small areas, depending on how the
maieriais were deposited. The dominant parent materials
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in La Porie County were deposited as glacial till, outwash
deposits, lacustrine deposits, alluvium, and organic
material.

Glacial till is material laid down directly by glaciers with
a minimum of water action. It consists of particles of
different sizes that are mixed together. Some small
pebbles in glacial till have sharp corers, which indicate
that they had not been worn by washing water. The
glacial till in La Porte County is calcareous and firm. Its
texture is clay loam. An example of soils formed in
glacial till are those of the Blount series. These soils
typically have a moderately fine textured subsoil and
have well developed structure.

Outwash material is deposited by running water from
melting glaciers. The size of the particles that make up
outwash material varies according to speed of the
stream of water that carried them. When the water slows
down, the coarser particles are deposited. Finer
particles, such as very fine sand, silt, and clay, are
carried by slower moving water. Outwash deposits
generally consist of layers of particles of similar size,
such as loam, sand, gravel, and other coarse particles.
The Bourbon soils, for example, formed in deposits of
outwash material in La Porte County.

Lacustrine materials are deposited from still, or
ponded, glacial melt water. Because the coarser
fragments drop out of moving water as outwash, only the
finer particles, such as very fine sand, silt, and clay,
remain to settle out in still water. Lacustrine deposits are
silty or clayey in texture. In La Porte County soils formed
in lacustrine deposits are typically moderately fine
textured. The Milford series is an example of soils
formed in lacustrine material,

Alluvium is material deposited by floodwaters of
present streams in recent time. This material ranges in
texture, depending on the speed of the water from which
it was deposited. The alluvium material deposited along
a swift stream like Traill Creek is, therefore, coarser
textured than that deposited along a slow, sluggish
stream like the Kankakee River. Examples of alluvial
s0ils are the Fluvaquents and Suman soils.

Organic material is made up of deposits of plant
remains. After the glaciers withdrew from the area, water
was left standing in depressions in outwash, lake, and till
plains. Grasses and sedges growing around the edges of
these lakes died, and their remains fell to the bottormn.
Because of the wetness of the areas, the plant remains
did not decompose but remained around the edge of the
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lake. Later tamarack and cther water-tolerant trees grew
on the areas. As these trees died, their residues became
a part of the organic accumulation. The lakes were
eventually filled with organic material and developed into
areas of muck and peat. In some of these areas, the
plant remains subsequently decomposed. In other of the
areas, the material has changed little since deposition.
Soils of the Houghton series ars an example of soils
formed in organic material.

plant and animal life

Plants have been the principal organism influencing
the soils in La Porte County, however, bacteria, fungi,
earthworms, and the activities of man have also been
important. The chief contribution of plants and animal life
is the addition of organic matter and nitrogen into the
soil. The kind of organic maierial on and in the soil
depends on the kind of plants that grew on the soil. The
remains of these plants accumulate in the surface,
decay, and eventually become organic matter. Roots of
the plants provide channels for downward movement of
water through the soil and also add organic matter as
they decay. Bacteria in the sail help to break down the
organic matter so that it can be used by growing plants.

The vegetation in La Porte County was mainly mixed
forests. Differences in natural soil drainage and minor
changes in parent material have affected the
composition of the forest species. Some areas had
prairie vegetation.

In general the well drained soils, such as the Tracy
and Riddles series, were mainly covered with oak,
beech, ash, walnut, sugar maple, and soft maple. The
Oakville soils were covered with white pine and scrub
oak. The well drained Coupee and Elston soils were
mainly covered by grasses, such as big bluestem, little
bluestem, indiangrass, and groves of bur oak. The wet
soils were covered with soft maple, ash, swamp white
oak, basswood, cedar, and tamarack. If they had more
marshy conditions, they were covered by marsh plants
that included sedges, rushes, and coarse grasses. A few
wet soils also had sphagnum and other mosses which
contributed substantially to the accumulation of organic
matter. The Gilford and Sebawa scils formed under wet
conditions and have a considerable amount of organic
matter. The Adrian and Houghton soils formed under
high water and are organic soils. Thus, the soils of La
Porte County that formed under dominantly forest
vegetation generally have less total accumulated organic
matter than soils, in other parts of the county, that
formed under dominantly grass vegetation.

climate

Climats is important in the formation of soils. It
determines the kind of plant and animal life on and in
the soil. it determines the amount of water available for
weathering of minerals and the transporiing of soil
materials. Climate, by its influence on temperatures in
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the soil, determines the rate of chemical reaction that
occurs in the soil. These influences are important, but
they affect large areas rather than a relatively small area,
such as a county.

The climate in La Porte County is cool and humid. This
is presumably similar to that which existed when the
soils formed. The soils in La Porte County differ from
soils formed in a dry, warm climate or from those that
formed in a hot, moist climate. Climate is uniform
throughout the county, although its effect is modified
locally by the proximity of Lake Michigan. Therefore, the
differences in the soils of La Porte County, to a minor
exient, are the resuits of the differences in climate. For
more detailed information on the climate of this county,
see the section “General Nature of the County.”

relief

Relief, or fopography, has a marked influence on the
soils of La Porte County by its influence on natural
drainage, erosion, plant cover, and scil temperature. In
La Porte County slopes range from O to 45 percent.
Natural soil drainage ranges from well drained on the
ridgetops to very poorly drained in the depressions.

Relief influences the formation of soils by affecting
runoff and drainage; drainage, in turn, by its affect on
aeration of the soil, determinas the color of the soil.
Runoff of water is greatest on the steeper slopes, but in
low areas, water temporarily ponds. Water and air move
freely through soils thai are well drained but slowly
through soils that are very poorly drained. In soils that
are aerated, the iron and aluminum compounds that give
most soils their color are brightly colored and oxidized,
and in poorly aerated soils the color is a dull gray and
mottled. The Tracy soils are an example of a well
drained, well aerated soil, while the Maumee soils are an
example of a poorly aerated, very poorly drained soil.

Intermediate, between the very poorly drained and well
drained soils, are the poorly drained, somewhat poorly
drained, and moderately well drained soils.

time

Time, usually a long time, is required by the agents of
soil formation to develop distinct horizons in the soil from
parent material. The differences in length of time that the
parent material has been in place are commonly
reflected in the degree of development of the soil profile.
Some soils develop rapidly, others slowly.

The soils in La Porte County range from young to
mature. The glacial deposits from which many of the
soils in La Porte County formed have been exposed to
soil-forming factors for a long enough time to allow
distinct horizons to develop within the soil profile. The
Riddles scils are an example of an older soil.

Some soils, however, forming in recent alluvial
sediment have not been in place long encugh for distinct
horizong to develop. The Suman soils are an example of
a young soil that formed in alluvial material.
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The Morley and Riddles soils are older and are
examples of soils in which the effectiveness of leaching
of lime from the soil can be noted. The parent material of
the Morley and Riddles scils had about the same amount
of lime that the C horizon of these soils has today.

In another comparison, the Milford soil was submerged
under glacial lake water and protected from leaching for
many years. In contrast, the Tracy soils were ahove
water and subject to leaching. The Milford soil is leached
to about 39 inches and the Tracy soils to a depth of
about 80 inches. The Tracy soils are much more
permeable than the Milford soil. The difference in
effectiveness of leaching is reflected in the depth to
which the soils are leached of lime. The Riddles soils are
lsached to a depth of about 70 inches. On the other
hand the Morley soils have free lime and are calcarsous
at a depth of about 42 inches. The difference is probably
caused by more water passing through the more
permeable material of the Riddles soils.

processes of soil formation

Several processes have been involved in the formation
of the soils of this county. These processes are the
accumulation of organic matter; the solution, transfer,
and removal of calcium carbonates and bases; and the
liberation and translocation of silicate clay minerals. In
most soils, more than one of these processes have been
active in horizon differentiation.

Some organic matter has accumulated in the surface
layer of all the soils of this county. The organic matter
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content of some soils is low, but that of others is high.
Generally the soils that have the most organic matter,
such as soils of the Gilford or Sebawa series, have a
thick black surface horizon.

Carbonates and bases have been leached from the
upper horizons of nearly all the soils of this county.
Leaching is generally believed to precede the
translocation of silicate clay minerals. Most all of the
carbonates and some of the bases have been leached
from the A and B horizons of the well drained scils. Even
in the wettest soils, some leaching is indicated by the
absence of carbonates and by an acid reaction.
Leaching of wet soils is slow because of a high watar
table or because water moves slowly through such soils.

Clay accumulates in pores and other voids and forms
films on the surface along which water moves. | eaching
of bases and translocation of silicate clays are among
the more important processes in horizon differentiation in
the soils of this county. Soils of the Moriey series are
examples of soils in which translocated silicate clays
have accumulated in the B2t horizon in the form of clay
films.

The reduction and transfer of iron, or gleying, has
occurred in all of the very poor drained and somawhat
poorly drained soils of this county. In the naturally wet
soils, this process has been significant in horizon
differentiation. The gray color of the subscil indicates the
redistribution of iron oxides. The reduction is commonly
accompanied by some transfer of the iron, either from
upper horizons to lower horizons or completely out of the
profile. Mottles, which are in some horizons, indicate
segregation of iron.
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glossary

ABC soil. A soil having an A, a B, and a C horizon.

AC soil. A soil having only an A and a C horizon.
Commonly such sail formed in recent alluvium or on
steep rocky slopes. .

Aeration, soll. The exchange of air in soil with air from
the atmosphere. The air in a well aerated soil is
similar 1o that in the atmosphere; the air in a poorly
aerated soil is considerably higher in carbon dioxide
and lower in oxygen.

Alkali (sodic) soll. A soil having so high a degree of
alkalinity (pH 8.5 or higher), or so high a percentage
of exchangeable sodium (15 percent or more of the
total exchangeable bases), or both, that plant
growth is restricted.

Available water capacity (available moisture
capacity). The capacity of soils to hold water
available for use by most plants. It is commonly
defined as the difference between the amount of
soil water at field moisture capacity and the amount
at wilting point. It is commonly expressed as inches
of water per inch of soil. The capacity, in inches, in
a 60-inch profile or to a limiting layer is expressed

as—
Inches
VEIY JOW....ccoemieieirrrinsensnssrrsrsnsmsssenasesssnssorssececeesns 0 1003
Low....cccuoeenee. drene e 3t06
Moderate..... .Bto9
High.............. e 9 1012
Very high........cc.ccccennn. <eeener. MoOr@ than 12

Base saturatlon. The degree to which material having
cation exchange properties is saturated with
exchangeable bases (sum of Ca, Mg, Na, K),
expressed as a percentage of the total cation
exchange capacity.

Blowout. A shallow depression from which all or most of
the soil maierial has been removed by wind. A
blowout has a fiat or irregular floor formed by a
resistant layer or by an accumulation of pebbles or
cobbles. In some blowouts the water table is
exposed.

Bottom land. The normal flood plain of a stream,
subject to flooding.

Cation-exchange capacity. The total amount of
exchangeable cations that can be held by the soil,
expressed in terms of milliequivalents per 100 grams
of soil at neutrality (pH 7.0) or at some other stated
pH value. The term, as applied to soils, is
synonymous with base-exchange capacity, but is
more precise in meaning.
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Chiseling. Tillage with an implement having one or more
soil-penatrating points that loosen the subsoil and.
bring clods to the surface. A form of emergency
tillage to control soil blowing.

Clay. As a soil separate, the mineral soil particles less
than 0.002 millimeter in diameter. As a soil textural
class, soil material that is 40 percent or more clay,
less than 45 percent sand, and less than 40 percent
silt.

Clay film. A thin coating of oriented clay on the surface
of a soil aggregate or lining pores or root channels.
Synonyms: clay coating, clay skin.

Coarse fragments. If round, mineral or rock particles 2
millimeters to 25 centimeters (10 inches) in
diameter; if flat, mineral or rock particles (flagstone)
15.2 to 38.1 centimeters (6 to 15 inches) long.

Coarse textured soil. Sand or lcamy sand.

Colluvium. Soil material, rock fragments, or both moved
by creep, slide, or local wash and deposited at the
base of steep slopes.

Complex slope. Irregular or variable slope. Planning or

constructing terraces, diversions, and other water-
control measures on a complex slope is difficult.
Complex, soil. A map unit of two or more kinds of soil in
such an intricate pattern or so small in area that it is
not practical to map them separately at the selected
scale of mapping. The pattern and proportion of the
soils are somewhat similar in all areas.
Concretions. Grains, peliets, or nodules of various
sizes, shapes, and colors consisting of concentrated
compounds or cemented soil grains. The
composition of most concretions is unlike that of the
surrounding soil. Galcium carbonate and iron oxide
are common compounds in concretions.
Congeliturbate. Soil material disturbed by frost action.
Conservation tillage. A tillage system that does not
invert the soil and that leaves all or part of the crop
residue on the surface throughout the year.
Consistence, soil. The feel of the soil and the ease with
which a lump can be crushed by the fingers. Terms
commonly used to describe consistence are—
Loose.—Noncoherent when dry or moist; does not
hold together in a mass.
Friable.—When moist, crushes easily under gentle
pressure between thumb and forefinger and can be
pressed together into a lump.
Firm.—When moist, crushes under moderate
pressure between thumb and forefinger, but
resistance is distinctly noticeable.



104

Plastic.—When wet, readily deformed by moderate
pressure but can be pressed into a lump; will form a
“wire” when rolled between thumb and forefinger.
Sticky.—When wet, adheres to other material and
tends to stretch somewhat and pull apart rather than
to pull free from other material.

Hard —When dry, moderately resistant to pressure;
can be broken with difficulty between thumb and
forefinger.

Soft.—When dry, breaks into powder or individual
grains under very slight pressure.

Cemented.—Hard, little affected by moistening.

Contour stripcropping. Growing crops in strips that
follow the contour. Strips of grass or close-growing
crops are alternated with strips of clean-tilled crops
or summer fallow.

Control section. The part of the soil on which
classification is based. The thickness varies among
different kinds of soil, but for many it is that part of
the soil profile between depths of 10 inches and 40
or 80 inches.

Controlled drainage. A water management system that
allows the water table 1o be lowered or raised.

Coprogenous earth (sedimentary peat). Fecal material
deposited in water by aquatic organisms. The Lco
horizon is a limnic layer that contains many fecal
pellets.

Corrosive. High risk of corrosion to uncoated steel or
deterioration of concrete.

Cover crop. A close-growing crop grown primarily to
improve and protect the soil between periods of
regular crop production, or a crop grown between
trees and vines in orchards and vineyards.

Cutbanks cave (in tables). The walls of excavations
tend to cave in or slough.

Deferred grazing. Postponing grazing or arresting
grazing for a prescribed period.

Drainage class (natural). Refers to the frequency and
duration of periods of saturation or partial saturation
during soil formation, as opposed to altered
drainage, which is commonly the result of artificial
drainage or irrigation but may be caused by the
sudden deepening of channels or the blocking of
drainage outlets. Seven classes of natural soil
drainage are recognized:

.Excessively drained.—Water is removed from the
soil very rapidly. Excessively drained soils are
commonly very coarse texiured, rocky, or shallow.
Some are steep. All are free of the mottling related
to wetness.

Somewhat excessively drained.—Water is removed
from the soil rapidly. Many somewhat excessively
drained soils are sandy and rapidly pervious. Some
are shallow. Some are so steep that much of the
water they receive is lost as runoff. All are free of
the mottling related to wetness.

Well drained.—Water is removed from the sail
readily, but not rapidly. It is available to plants
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throughout most of the growing season, and
weiness does not inhibit growth of roots for
significant periods during most growing seasons.
Well drained soils are commonly medium tendured.
They are mainly free of mottling.

Moderately well drained. —Water is removed from
the soil somewhat slowly during some periods.
Moderately well drained soils are wet for anly a
short time during the growing season, but
periodically they are wet long enough that most
mesophytic crops are affected. They commonly
have a slowly pervious layer within or directly below
the solum, or periodically receive high rainfall, or
both.

Somewhat poorly drained —Water is removed slowly
enough that the soil is wet for significant periods
during the growing season. Wetness markedly
restricts the growth of mesophytic crops unless
artificial drainage is provided. Somewhat poorly
drained soils commonly have a slowly pervious
layer, a high water table, additiona! water from
seepage, nearly continuous rainfall, or a combination
of these.

Poorly drained.—Water is removed s0 slowly that
the soil is saturated periodically during the growing
season or remains wet for long periods. Free water
is commonly at or near the surface for long enough
during the growing season that most mesophytic
crops cannot be grown unless the soil is artificially
drained. The soil is not continuously saturated in
layers directly below plow depth. Poor drainage
results from a high water table, a slowly pervious
layer within the profile, seepage, nearly continuous
rainfall, or a combination of these.

Very poorly drained.—Water is removed from the
soil so slowly that free water remains at or on the
surface during most of the growing season. Unless
the soil is artificially drained, most mesophytic crops
cannot be grown. Very poorly drained soils are
commonly level or depressed and are frequently
ponded. Yet, where rainfali is high and nearly
continuous, they can have moderate or high slope
gradients.

Drainage, surface. Runoff, or surface flow of water,
from an area.

Drainage, subsurface. Removal of excess ground water
by buried drains installed within the soil. The drains
collect the water and convey it to a gravity or pump
outlet.

Eluviation. The movement of material in true solution or
colloidal suspension from one place to another
within the soil. Soil horizons that have lost material
through eluviation are eluvial; those that have
received material are illuvial.

Eolian soil material. Earthy parent material accumulated
through wind action; commonly refers to sandy
material in dunes or to lgess in blankets on the
surface.
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Erosion. The wearing away of the land surface by water,
wind, ice, or other geologic agents and by such
processes as gravitationat creep.

Erosion (geologic). Erosion caused by geologic
processes acting over long geclogic periods and
resulting in the wearing away of mountains and the
building up of such landscape features as flood
plains and coastal plains. Synonym: natural erosion.
Erosion (accelerated). Erosion much more rapid
than geologic erosion, mainly as a result of the
activities of man or other animals or of a
catastrophe in nature, for example, fire, that
exposes the surface.

Frost action (in tables). Freezing and thawing of soil
moisture. Frost action can damage roads, buildings
and other structures, and plant roots.

Genesis, soil. The mode of origin of the scil. Refers
especially to the processes or soil-forming factors
responsible for the formation of the solum, or true
soil, from the unconsolidated parent material.

Gilacial drift (geology). Pulverized and other rock
material transported by glacial ice and then
deposited. Also the sorted and unsorted material
deposited by streams flowing from glaciers.

Glacial outwash {(geology). Gravel, sand, and silt,
commonly stratified, deposited by glacial meit water,

Gilacial till (geclogy). Unsorted, nonstratified glacial drift
consisting of clay, silt, sand, and boulders
transported and deposited by glacial ice.

Glaciofiuvial deposits (geology). Material moved by
glaciers and subsequently sorted and deposited by
streams flowing from the melting ice. The deposits
are stratified and occur as kames, eskers, deltas,
and outwash plains.

Glaciolacustrine deposits. Maierial ranging from fine
clay to sand derived from glaciers and deposited in
glacial lakes mainly by glacial melt water. Many
deposits are interbedded or laminated.

Gleyed sail. Soil that formed under poor drainage,
resulting in the reduction of iron and other elements
in the profile and in gray colors and mottles.

Grassed waterway. A natural or constructed waterway,
typically broad and shallow, seeded to grass as
protaction against erosion. Conducts surface water
away from cropland.

Gravel. Rounded or angular fragments of rock up o 3
inches (2 millimeters to 7.5 centimeters) in diameter.
An individual piece is a pebble.

Gravelly soil material. Material that is 15 to 50 percent,
by volume, rounded or angular rock fragments, not
prominently flattened, up to 3 inches (7.5
centimeters) in diameter.

Green manure crop {agronomy). A scil-improving crop
grown to be plowed under in an early stage of
maturity or soon after maturity.

Ground water (geology). Water filling all the unblocked
pores of underlying material below the water table.

Gully. A miniature valley with steep sides cut by running
water and through which watet ordinarily runs only
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after rainfall. The distinction between a gully and a
rill is one of depth. A gully generally is an obstacle
to farm machinery and is too deep to be obliterated
by ordinary tillage; a rill is of lesser depth and can
be smoothed over by ordinary tillage.

Badland. Steep or very steep, commonly nonstony,
barren land dissected by many intermittent drainage
channels. Badland is most common in semiarid and
arid regions where streams are enirenched in soft
geologic material. Local relief generally ranges from
25 to 500 feet. Runoff potential is very high, and
geologic erosion is active.

Basal till. Compact glacial till deposited beneath the ice.

Humus. The well decomposed, more or less stable part
of the organic matter in mineral soils.

Hydrologic soil groups. Refers to soils grouped
according to their runoff-producing characteristics.
The chief consideration is the inherent capacity of
soil bare of vegetation to permit infiltration. The
slope and the kind of plant cover are not considered
but are separate factors in predicting runoff. Soils
are assigned to four groups. In group A are soils
having a high infiltration raie when thoroughly wet
and having a low runoff potential. They are mainly
deep, well drained, and sandy or gravelly. In group
D, at the other extreme, are soils having a very slow
infiltration rate and thus a high runoff potential. They
have a claypan or clay layer at or near the surface,
have a permanent high water table, or are shallow
over nearly impervious bedrock or other material. A
soil is assigned to two hydrologic groups if part of
the acreage is artificially drained and part is
undrained.

Infiltration. The downward entry of water into the
immediate surface of soil or other material, as
contrasted with percolation, which is movement of
water through scil layers or material.

Infiltration rate. The rate at which water penetrates the
surface of the soil at any given instant, usually
expressed in inches per hour. The rate can be
limited by the infiliration capacity of the soil or the
rate at which water is applied at the surface.

Irrigation. Application of water to soils to assist in
production of crops. Methods of irrigation are—
Border.—Water is applied at the upper end of a strip
in which the lateral flow of water is controlled by
small earth ridges called border dikes, or borders.
Basin.—Water is applied rapidly to nearly level
plains surrounded by levees or dikes.

Controfled flooding. —Water is released at intervals
from closely spaced field ditches and distributed
uniformly over the field.

Corrugation.—Water is applied to small, closely
spaced furrows or ditches in fields of close-growing
crops or in orchards so that it flows in only one
direction.

Drip (or trickie).—Water is applied slowly and under
low pressure to the surface of the soil or into the
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soil through such applicators as emitters, porous
tubing, or perforated pipe.

Furrow.—Water is applied in small ditches made by
cultivation implements. Furrows are used for tree
and row crops.

Sprinkler.—Water is sprayed over the soil surface
through pipes or nozzles from a pressure system.
Subirrigation.—Water is applied in open ditches or
tile lines until the water table is raised enough to wet
the soil.

Wild flooding. —Water, released at high points, is
allowed to flow onic an area without controlled
distribution.

Lacustrine deposit (geclogy). Material deposited in lake
water and exposed when the water level is lowered
or the elevation of the land is raised.

Leaching. The removal of soluble material from soil or
other material by percolating water.

Liquid limit. The moisture content at which the soil
passes from a plastic to a liquid state.

Loam. Soil material that is 7 to 27 percent clay particles,
28 to 50 percent silt particles, and less than 52
percent sand particles.

Loess. Fine grained material, dominantly of silt-sized
particles, deposited by wind.

Low stl‘;ength. The soil is not strong enough to support
loads.

Medium textured soil. Very fine sandy loam, loam, silt
loam, or silt.

Mineral soil. Soil that is mainly mineral material and low
in organic material. Its bulk density is more than that
of organic soil.

Minimum tillage. Only the tillage essential to crop
production and prevention of scil damage.

Moderately coarse textured soll. Sandy loam and fine
sandy loam.

Moderately fine textured soil. Clay loam, sandy clay
loam, and silty clay loam.

Moraine (geology). An accumulation of earth, stones,
and other debris deposited by a glacier. Some types
are terminal, lateral, medial, and ground.

Mottling, soll. Irregular spots of different colors that vary
in number and size. Mottling generally indicates poor
aeration and impeded drainage. Descriptive terms
are as follows: abundance—few, common, and
many; size—line, madiurn, and coarse; and
contrast—faind, distinct, and prominent. The size
measurements are of the diameter along the
greatest dimension. Fine indicates less than 5
millimeters (about 0.2 inch); medium, from 5 to 15
millimeters {(about 0.2 to 0.6 inch); and coarse, more
than 15 millimeters (about 0.6 inch).

Muck. Dark colored, finely divided, well decomposed
organic soil material. (See Sapric so0il material.)
Munsell notation. A designation of color by degrees of
the three simple variables—hue, value, and chroma.

For exampie, a notation of 10YR 6/4 is a color of
10YR hue, value of 6, and chroma of 4.
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Neutral soll. A soil having a pH value between 6.6 and
7.3. {(See Reaction, soil.)

Nutrient, plant. Any element taken in by a plant
essential to its growth. Plant nutrients are mainly
nitrogen, phosphorus, potassium, calcium,
magnesium, sulfur, iron, manganese, copper, boron,
and zinc obtained from the scil and carbon,
hydrogen, and oxygen obtained from the air and
water,

Outwash, glacial. Stratified sand and gravel produced
by glaciers and carried, sorted, and deposited by
glacial meit water.

Outwash plain. A landform of mainly sandy or coarse
textured material of glaciofluvial origin. An outwash
plain is commoenly smooth; where pitted, it is
generally low in relief,

Parent material. The unconsolidated organic and
mineral material in which soil forms.

Peat. Unconsolidated material, largely undecomposed
organic matter, that has accumulated under excess
moisture. (See Fibric soil material.)

Ped. An individual natural soil aggregate, such as a
granule, a prism, or a block.

Pedon. The smallest volume that can be called “a soil.”
A pedon is thres dimensional and large enough to
permit study of all horizons. Its area ranges from
about 10 to 100 square feet (1 square meter to 10
square meters), depending on the variability of the
soil.

Percolation. The downward movement of water through
the soil.

Percs slowly (in tables). The slow movement of water
through the soil adversely affecting the specified
use.

Permeabllity. The quality of the soil that enables water
to move downward through the profile. Permeability
is measured as the number of inches per hour that
water moves downward through the saturated soil.
Terms describing permeability are:

Very SIoW......cicimnceanisamns less than 0.06 inch
BIOW... . cemenismessssssne et ssssas s bs s ent s ssnnen 0.06 to 0.20 inch
Moderately slow.............coccoiee e, 0.2 to 0.6 inch
Moderate.........cceevciisccnniiennen 0.6 inch to 2.0 inches
Moderakaly rapid.........co.eeerriresnensriens 2.0 to 6.0 inches

Rapid wessennes 6.0 10 20 inches
....................................... more than 20 inches

Phase, soil. A subdivision of a scil series based on
features that affect its use and management. For
example, slope, stoniness, and thickness.

pH value. A numerical designation of acidity and
alkalinity in soil. {See Reaction, soil.)

Plasticity index. The numerical difference between the
liquid limit and the plastic fimit; the range of moisture
content within which the soil remains plastic.

Plastic llmit. The moisture content at which a soil
changes from semisolid to plastic.

Poorly graded. Refers to a coarse grained soil or soil
material consisting mainly of particles of nearly the
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same size. Because there is little difference in size
of the particles, density can be increased only
slightly by compaction.

Poor outlets (in tables). Refers to areas where surface
or subsurface drainage outlets are difficult or
expensive to install.

Productivity, soil. The capability of a scil for producing
a specified plant or sequence of plants under
specific management.

Profile, soll. A vertical section of the soil extending
through all its horizons and into the parent material.

Reaction, soil. A measure of acidity or alkalinity of a
soil, expressed in pH values. A soil that tests to pH
7.0 is described as precisely nautral in reaction
because it is neither acid nor alkaline. The degree of
acidity or alkalinity is expressed as—

oH
Extremaly acid..........cccovrvivrernnnrnsnrisneerrsinseennr. BEIOW 4.5
Vary strongly acid...... e 4.5 10 5.0
Strongly acid............... 3110 BB
Medium acid...... ... BB 10 6.0
Slightly acid........ .51 10865
Meautral... ..BEt073
Milcily alkallne e 7.4 10 7.8
Modearataly alkalme ..7.91084
Strongly alkaline............. ..B.51090

Very strongly alkaline... g1 and higher

Relief. The elevations or lnequalltles of a land surface,
considered collectively.

Rill. A steep sided channel resulting from accelerated
erosion. A rill is generally a few inches deep and not
wide enough to be an obstacle to farm machinery.

Sand. As a soil separate, individual rock or mineral
fragments from 0.05 millimeter to 2.0 millimeters in
diameter. Most sand grains consist of quartz. As a
soil textural class, a soil that is 85 percent or more
sand and not more than 10 percent clay.

Sapric soil material (muck). The most highly
decomposed of all organic soil material. Muck has
the least amount of plant fiber, the highest bulk
density, and the lowest water content at saturation
of all organic seil maiterial.

Seepage (in tables). The movement of water through the
soil. Seepage adversely affects the specified use.

Shale. Sedimentary rock formed by the hardening of a
clay deposit.

Sheet erosion. The removal of a fairly uniform layer of
soil material from the land surface by the action of
rainfall and runoff water.

Shrink-swell. The shrinking of soil when dry and the
swelling when wet. Shrinking and swelling can
damage roads, dams, building foundations, and
other structures. It can also damage plant rcots.

Silt. As a soil separate, individual mineral particles that

range in diameter from the upper limit of clay (0.002

millimeter) to the lower limit of very fine sand (0.05
millimeter). As a soil textural class, scil that is 80
percent or more silt and less than 12 percent clay.
Site index. A designation of the quality of a forest site
based on the height of the dominant stand at an

107

arbitrarily chosen age. For example, if the average
height attained by dominant and codominant trees in
a fully stocked stand at the age of 50 years is 75
feet, the site index is 75 feet.

Slow refill (in tables). The slow filling of ponds, resulting
from resiricted permsability in the soil.

Soil. A natural, three-dimensional body at the earth’s
surface. It is capable of supporting plants and has
properties resuliing from the integrated effect of
climate and living matter acting on earthy parent
material, as conditioned by relief over periods of
time.

Soil separates. Mineral particles less than 2 mm in
equivalent diameter and ranging between specified
size limits. The names and sizes of separates
recognized in the United States are as follows:

Mitlime-
ters

Very coarse Sand......co.eoeeresverrevccnissnnens 2.0 10 1.0
Coarse sand...........ccoeeeeee . 1.0 10 0.5
Medium sand....... cornnenns 0L5 10 0.25
Fine sand........... v 0.25 10 010
Very fine sand..... e 0.10 t0 0.05
Silt..... <. 0,05 10 0.002
Clay Iess than 0.002

Solum. The upper part of a scnl proilie above the C
horizon, in which the processes of soil formation are
active. The solumn in soil consists of the A and B
horizons. Generaily, the characteristics of the
material in these horizons are unlike those of the
underlying material. The living roots and plant and
animal activities are largely confined to the solum.

Structure, soil. The arrangement of primary soil
particles into compound particles or aggregates. The
principal forms of soil structure are—plaly
(laminated), prismatic (vertical axis of aggregates
tonger than horizontal), cofumnar (prisms with
rounded tops), Hlocky (angular or subangular), and
granuiar. Structureless soils are either single grained
(each grain by itself, as in dune sand) or massive
(the particles adhering without any regular cleavage,
as in many hardpans).

Subsoll. Technically, the B horizon; roughly, the part of
the solum below plow depth.

Subsurface layer. Any surface soil horizon, A1, A2, or
A3, below the surface layer.

Surface layer. The soil ordinarily moved in tillage, or its
equivalent in uncultivated soil, ranging in depth from
4 to 10 inches (10 to 25 centimeters). Frequently
designated as the “plow layer,” or the “Ap horizon.”

Surface soil. The A horizon. Includes all subdivisions of
this horizon, the A1, A2, and A3.

Terrace. An embankment, or ridge, constructed across
sloping soils on the contour or at a slight angle to
the contour. The terrace intercepts surface runoff so
that water soaks into the soil or flows slowly {0 a
prepared outlet. A terrace in a fieid is generally built
so that the field can be farmed. A terrace intended
mainly for drainage has a deep channel that is
maintained in permanent sod.
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Terrace (geologic). An old alluvial plain, ordinarily flat or
undulating, bordering a river, a lake, or the sea.
Texture, soil. The relative proportions of sand, siit, and
clay particles in a mass of scil. The basic textural
classes, in order of increasing proportion of fine

particles, are sand, loamy sand, sandy loam, loam,
silt loam, sift, sandy clay loam, ciay loam, silty clay
foamn, sandy clay, sifty cfay, and clay. The sand,
loamy sand, and sandy loam classes may be further
divided by specifying “‘coarse,” “fine,” or “very
fine.”

Till plain. An extensive flat to undulating area underlain
by glacial till.

Tilth, soil. The physical condition of the soil as related
to tillage, seedbed preparation, seedting emergence,
and root penstration.

Topsoil. The upper part of the soil, which is the most
favorable material for plant growth. It is ordinarily
rich in organic matter and is used to topdress
roadbanks, tawns, and land affected by mining.

Upland (geology). Land at a higher elevation, in general,
than the alluvial plain or stream terrace; land above
the lowlands along streams.

Variant, soil. A soil having properties sufficiently
different from thaose of other known soils to justify a
new series name, but occurring in such a fimited
geographic area that creation of a new series is not
justified.

Weathering. Ali physical and chemical changes
produced in rocks or other deposits at or near the
earth’s surface by atmospheric agents. These
changes result in disintegration and decomposition
of the material.

Weill graded. Refers to scil material consisting of coarse
grained particles that are well distributed over a wide
range in size or diameter. Such soil normally can be
easily increased in density and bearing properties by
compaction. Contrasts with poorly graded soil.
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TABLE 1,-~—TEMPERATURE AND PRECIPITATION

[Recorded in the periled 1951-74 at La Forte, Indiana]

|
i Temperature | Precipitation
{ | I I 2 years in | [2 years 1n 10|
i I | i 10 will have-- | Average | will have-- | Average |
Month |Average | Average | Averagel I Inumber of |Averagel |number of |Average
{ daily | daily | daily | Maximum | Minimum | growing | | Less | More |days with|snowfall
Imaximum |minimum) [temperature | temperature| degree | |thane-|than—-|0.10 inech|
[ | | higher | lower | dayst | | or more |
[ | I | than—— | than-— | ] i | |
TR T T T e T TR T =
l
Januapy----| 31.6 : 15.5 ! 23.6 i 57 : -14 J 9 2.42 } 1.34 : 3.2% = 6 : 17.4
February»wnl 35.7 :' 19.1 ! 27.4 ; 59 | -10Q | 11 ! 2.31 } 1.05 : 3.32 : 6 } 16.1
| |
Mapehmm———— : 45.3 E 27.1 } 36.2 ! 77 ; 6 ; T8 ; 3.09 } 2.14 l 3.95 E 7 I 10.8
Aprile=m—a—s l 60.1 i 38.1 I 49,1 I 84 : 21 ; 280 : 4,52 i 2.47 : 6.19 l 8 i 2.0
May———————— : T1.6 t BY.5 } 59.6 % 9 , 29 } 608 { 3.41 : 2.30 { .42 % 7 : .1
FUNG s I 81.6 } 57.3 I 69.5 l 97 } 40 : 885 I ho17 : 2.58 : 5.59 { 7 , .0
July———--——: 8.7 { 61.7 i 73.2 t 98 f 47 } 1,029 } 4,89 % 3.02 } 6.56 1 4 f .0
August--—-—{ 83.1 } 60.1 : T1.6 { 97 ; HE : q80 } 3.7L { 1.69 I 5.34 : 5 : 0
September——l 76.9 I 53.3 : 65.1 ! 95 { 34 : 753 : 4,05 I 1.74 I 5.91 I 6 } 0
Oetober————} 65.4 : 42.8 : 54,1 { 87 : 24 | hya ; 4,01 ! 1.47 : 6.05 l T ; .1
|
November—--| 48.6 ; 31.6 = 40.1 I Th : 10 i 98 i 2.85 E 1.84 i 3.76 = 7 } T.2
December-—-{ 36.1 i 21.5 : 28.9 } 62 : -9 : 27 : 3.23 } 1.94 I 4.37 : 7 } 18.1
| | | | | I | I | | |
Yeapmm——=| 60.1 : 39.6 i 9.9 1 I -16 l 5,200 i 42.66 :3“.72 150.17 = g1 } 71.8

I 100

1y growing degree day iz a unlt of heat available for plant growth. It can be calculated by adding the
maximum and minimum daily temperatures, dividing the sum by 2, and subtracting the temperature below which
growth ls minimal for the principal c¢rops in the area (#0° F).
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.-—FREEZE DATES IN SPRING AND FALL

[Recorded 1n the period 1951-T4 at La Porte, Indiana]

2 years in 10

|
! Temperature
i
Probability | 205 P I 269 F ] 329 F
| or lower | or lower | or lower
[ [ [
Last freezing j | |
temperature 1 | |
in spring: | | |
i | |
1 year in 10 | { |
later than-- | April 18 1 May 11 May 16
i |
2 years in 10 f | |
later than-- | April 12 | April 26 | May 11
: | | |
5 years in 10 | | |
later than-- | April 2 | April 17 | April 30
| | |
| | |
First freezing | | |
temperature | | |
in fall: I ] 1
| |
1 year in 10 | | |
earlier than-- | October 28 | October 12 | September 30
| ] |
| | i
earlier than-- I November 1 | October 17 1 Qctober 5
]
5 years in 10 | | |
earlier than—— | November 7 | Octeber 27 } Qctober 15
| |

TABLE 3|.--GROWING SEASON LENGTH

[Recorded in the periocd 1951-T4 at La Forte,

Indiana]
1
| Daily minimum temperature
| during growing season
|
Probability | Higher [ Higher [ Higher
| than | than | than
| 240 @ | 280 F | 32¢ F
| Days : Days l Days
|
9 years in 10 g 198 I 175 1 145
§ years in 10 l 205 } 181 } 153
% years in 10 { 218 1 192 t 167
2 years in 10 !I 231 I 203 II 181
1 year in 10 | 238 = 209 : 188
|
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slope.

Soil survey
.-—-—PD'I‘ENTIALS AND LIMITATIONS OF MAP UNITS ON THE GENERAL SOIL MAP
Map Unit [ Extent | Cultivated| Speclalty | Woodland | Urban uses|lntcensive
| of area | crops ] crops | | Irecreation
| | | ' | i lareas
| ] | | i |
[~ Fct | I [ | |
| I | | } ]
1. Giiford-Maumee- t 13 |Good: |Pair: |Poor: |Poor: |Poor:
Sebewa | | ponding. | ponding. | pomding. | ponding, | ponding.
| | | | | poor |
i I | | rilter. |
[ | |
2. Cohoctah- 7 {Fair: | Fair: |Poor: |Poor: |Poor:
Fluvaguents-Suman | | wetness, | wetness, | wetness, | wetness, | wetness,
1 5 floods. 1 floods. ! flooda. } floods. i floods.
3. Adrian-Houghton- 11 | Good: |Good: | Poor: }Poor: |Poor:
N Edwards | ponding. | ponding. | ponding. | ponding, | ponding,
| | | |  excess | excess
{ i | | |  humus, | humus.
i | | | | low |
i | ! | f strength. |
| i |
4. Bourbon-Hanna- | 8 1Good: |Good: |Falr: |Foor: |Fair:
Pinhook | | wetness. | wetness. | wetness. | wetness, | wetness.
| | | | | poor |
I ‘ I | | filter. :
|
%. Tracy-Chelsea | 31 | Palr: iGood: |Goodmmemm—= |Fair: |Poor:
| | droughty, | droughty, | | poor | too sandy,
| | slope. | slope. | i filter, | slope.
! | | | | slope. }
| | | | | |
6. Elston-Coupee i 13 |Good [Good: | GOO A== |Good: |Good.
I | droughty. | droughty. | { poor |
| | i i | filter, }
] l ] | | slope. ]
| | | | | |
7. Riddles | 7 {Fair: |Pair: |Goodmmm———— {Falr: jFair:
} | slope, | slope, | | percs | slope.
| | erosion. | erosion. | | slowly, {
| | | | slopse, ]
] | I | shrink- |
| : : } swell. :
8. Blount-Selfridge t 5 1Good: Fair: |Pair |Poor |Pair:
| | wetness. wetness., | wetness. | wetness, | wetness.
| | | perecs J
E i | slowly. |
| | ]
5. ODakville-Morocco- | 5 | Fair: Pair: |Faip: | Poor: |Poor:
Brems | | droughty, droughty, | too sandy.| poor | too sandy.
| | seil aoll | | filter, |
: E blowing. blowing. , f wetness, :
| f | i |
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TABLE 5.--ACREAGE AND PROPORTICONATE EXTENT OF THE SOILS
I i
Map S50il name | Acres | Percent
symbol } }
I |
Ad |Adrian muck, dralned-- - - - | 11,751 | 3.0
Bak {Blount silt leam, 0 to 3 percent slopes——- - - | 9,728 | 2.5
Br |Bourbon 8andy loaM==——=mmm=——————————- | 19,834 | 5.1
Bt |Brems fine sand, 0 to 3 percent slopes f 10,039 | 2.6
cd | Cheektowaga fine sandy loam - - 623 | 0.2
ChB  |Chelsea Tine sand, 2 to 6 percent slopes—— -1 10,117 | 2.6
ChC |Chelsea fine sand, 6 to 12 percent slopes——— | 4ogua2 | 1.3
ChD  |Chelsea fine sand, 12 to 18 percent slopes - -— 2,296 | 0.6
Ck |Cohoctah sandy loam | 4 981 | 1.3
CoA | Coupee silt loam, 0 to 2 percent slopes -1 14,514 | 3.7
CoB |Coupee silt loam, 2 to 6 percent slopes | 2,179 | B.6
Du |Duneland - | 30 | 0.1
Ed | Edwards muck, drained | 3,113 | 0.4
EshA  |Elston loam, 0 to 2 percent slopes | 23,567 | 6.1
EsB |Elston loam, 2 to 6 percent slopes——-— | 7,008 | 1.8
Fh |Fluvaquents, loamy-—-- - | 4,203 | 1.1
af |Gilford fine sandy loam - - | 42,429 | 10.8
Hal jHanna sandy loam, 0 to 3 percent slopege———-— - 15,098 | 3.9
Hh |Histosols and Aquolls-- | 5,214 | 1.3
Hk |Homer loam | 1,868 | 0.5
Hm |Houghton mueck | 5,876 | 1.5
Ho {Houghton muck, dralned—- -] 6,187 | 1.6
Md |Martiseo muck, drained — - 1,829 | 0.5
Mm |Maumee loamy fine sand - | 11,245 | 2.9
Mn | Maumee Variant loamy sand | 778 | b.2
Mp IMilford s1l1ty clay loam —_— ; 350 | 0.1
MrB2 |Morley silt loam, 2 to b percent slopes, eroded | 1,323 | 0.3
Mrg2  |Morley silt loam, 6 to 12 percent slopes, eroded | 662 | Q.2
MrD2 |Morley silt loam, 12 to 18 percent slopes, eroded-—- | 311 | 0.1
Mx |Morocco loamy fine sand | 9,028 | 2.3
Mz |Muskego muck, drained | 73v | 0.2
NP |Newton lcamy Fine sand | 2,140 | 0.5
0al |0akville fine sand, 4§ to 12 percent slopes i 3,541 1 0.9
0aE i0akville fine sand, 12 to 25 percent slopes -] 662 | 0.2
Pa ]Palms muck, sandy substratum - | 3,035 { 0.8
Pe |Pewame s1lty clay loam - 1,595 | G4
Ph | Pinhook loam - 9,484 | 2.5
Qu |Quinn loam — | 4,475 | 1.2
R1A |Riddles loam, 0 to 2 percent slopes | 1,128 | 0.3
R1B2 |Riddles loam, 2 to 6 percent slopes, ercded { 9,845 | 2.5
R1¢2 |Riddles loam, 6 to 12 percent slopes, eroded | 4,542 | 1.3
R1D2 |Riddles loam, 12 to 18 percent slopes, eroded i 3,541 | 0.9
R1F |Riddles loam, 25 to 45 percent slopes { g56 | 0.2
3a | Saugatuck=Pipestone complex - 934 | 0.2
Sh | Sebewa 1loam, shaly sand substratum | 3,658 | 0.9
Sel |Selfridge loamy fine sand, 0 to 2 percent slopes | 2,101 | 0.5
SeB  |Selfridge loamy fine sand, 2 to 6 percent slopes- | 1,829 | 0.5
S0 !Suman slity clay loam | 2,296 | 0.0
Ted |Tracy sandy loam, 0 to 2 percent slopes | 22,478 | 5.8
TePB  |Tracy sandy loam, 2 to 6 percent slopes i 32,941 | 8.4
TeC2 Tracy sandy loam, 6 to 12 percent slopes, eroded | 13,097 3.5
TeD2 Tracy sandy loam, 12 to 18 percent slopes, eroded { 5,047 1.3
TcF Tracy sandy loam, 25 to 45 percent slopes i 934 .2
Tr |Troxel ailt loam | 2,724 | 0.7
TyA | Tyner loamy sand, 0 to 2 percent slopes | 7,004 | 1.8
Ua |Uderthents, loamy -1 1,946 | 0.5
Ue Urban land-Coupee complex - -—| 2,218 Q0.6
UoC Urban land-Dakville complex, 1 to 10 percent slopes——-— | 1,595 0.4
Uv Urban land-Morocco complex | 1,518 D.4
Wa Wallkill silt loam | 739 | 0.2
We Warners silt loam | 662 | 0.2
¥h Washtenaw silt loam | 2,996 | 0.8
= Water 1 3,891 l 1.0
| Total II 389,120 1 100.0
|
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TABLE 6

.==YIELDS PER ACRE OF CROPS AND PASTURE

Soil survey

[Yields are those that can be expected under a high level of management. Absence of a yield indicates that the

501l is not suited to the crop or the crop generally is not grown on the soil]

So0ll name and
map symbol

Corn

Soybeans

Winter wheat

Grass=legume hay

Tall fescue

Ad
Adrian

BaA

Blount

Br

Bourbon

Bta-

 Brems

Cd

Cheektowaga

ChB
Chelsea

CheC

Chelsea

ChD:

Chelsea

Ck:

Cohoctah

Col

Coupee

CoB.
Coupee

Du*e,
Duneland

Ed

Edwards
£EsA, EsB—-

Elston

Fh##,
Fluvaquents

ar

Gilford
Hai

Hanna

Hh

Histesaols and Aquolls

Hk

Homer

Hm

Houghton

Bu
75

106

80

70

75

57

10Q

95

95

90

95

120

105

See foctnotes at end of table.

e e e i T e e e e . e . e T . . T T st T P e M . e LA e, e Mt e e . S o, o S . o, . S . . o T o, S S A S s o, ] . s, e ]

By

23

35

30

24

2y

21

35

33

33

34

33

42

37

B

43

35

32

4o

4y

48

43

54

42

Ton

4.3

3.0

2.3

2.4

2.0

1.5

‘1.3

3.5

3.1

4.0

3.4

—— — T — —— - — —— T S — T s T o i e e e = e T — T —— . T — —— e ——— — e e T T W . P e e ] e e i ]

AUME

7.2

6.0

4.6

4.8

8.0
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TABLE 6.—--YIELDS PER ACRE OF CROPS AND PASTURE--Continued

5011 name and

Saugatuck-Plpestone

| : | : lf
map symbol } Carn , Soybeans | Winter wheat |Grass=legume hayl Tall feacue
| |
t = | B | = = o
Ho | 115 | 34 ] ——— | —-—— ! ——
Houghton ! | | | |
| | I | |
Ma | 90 I -— | -— | —— | -—
Martlisco | | ] 1 i
| | | | [
Mm | 110 } 38 | 50 } 3.6 i 7.2
Maumee | | | | |
| i | | 1
M f 110 | 38 | 50 | 3.6 | T.2
Maumee Varlant { } | | |
} | I |
Mp | 131 | 48 | 56 I 5.0 | 10.0
Milford } | | | i
| i | | ]
MrB2—- | 102 | 35 | 47 | 4.3 | 4.6
Morley i | { | i
| i | | |
Mrc2 i 100 | 34 | 46 } 4,2 | 8.4
Morley | | | | |
| i | | |
MrD2——— 90 | - | 41 | 3.7 i Tad
Morley 1 J { |
} |
Mx——— | 80 i 28 | 36 | 2.6 | 5.2
Morocco | | | | |
| { i | |
Mz g0 | 35 | -— | 3.5 | 7.0
Muskego | | # =
| |
Nf | 100 | 35 | 45 | 3.3 | 6.6
Newton | } 1 | |
I | | |
0acC | _— } — | — | 1.8 | 3.6
Oakville | | | | |
| | | | |
OaE | — | -— | N | — | ——
Oakville I | i | 1
| | I I
Pa. | 105 | y2 | -— | -— | -
Palms | | | | |
] | | { |
P | 125 | 4,2 | 60 | 5.0 | 10.0
Pewamo | | | | |
| | | | f
Fh | 115 | 40 | 46 | 3.4 I 7.6
Pinhook | } | } i
| | |
Qu [ 110 | 38 | 4y | 3.6 | 7.2
o | | | | |
R1A | 120 | 42z | 4 | 4.0 | 8.0
Riddles : = ’ : :
R1B2 | 115 | 4o f 46 | 3.8 l 7.6
Riddles ‘ | = | i
| |
R1C2 | 105 | 37 | 42 | 3.4 | 6.8
Riddles l| ’ ; l| ‘l
R1D2 f 90 | 32 | 36 | 3.0 | 6.0
Riddles 1 | | || |I
| |
R1F | - | -— | 28 | 1.8 | 3.6
Riddles | i | i |
| | | | i
Sa - - 60 | —— | 27 | 2.1 I 4.2
| | | I |
| | [ [ [

See footnotes at end of table.
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TABLE 6.-~YIELDS PER ACRE OF CROPS AND PASTURE--Continued

801l name and

map symbol Corn Soybeans Winter wheat Grass-legume hay Tall fescue

Ba Bu

36

Bu Ton

4.6

AlM#

Sb
Sebewa

105 50

Sel
Selfridge

b2

20 33 3.2

Seb
Selfridge

85 38 3.0

30

So 4.6

Suman

120 42 45

TeA.
Tracy

105 37 42 3.4

TeB.
Tracy

42 3.4

165 37

TeC2
Tracy

g0 32 36 3.0

TcD2
Tracy

26

i 30 2.5

TeF.
Tracy

e
Troxel

Ty A
Tyner

Tax®,
Udorthents

148 10.0

45

24 4.6

70 32 2.3

Ue
Urban land-Coupee

=
.
(=]

UoC
Urban land-Oakville

Ov
Urban land-Morocco

Wa.
Wallkill

100 —

We:
Warners

100 30

Wh 8.6

Washtenaw

46 4.3

130

]
|
|
I
I
|
|
|
I
|
I
i
|
|
I
}
i
I
I
[
|
|
|
I
l
I
|
I
[
i
|
i
I
|
I
I
I
I
I
|
|
{
|
{
|
I
I
|
|
|
I
i
I
|
I
i
|
52 |
I
|

¥ Animal-unit-month: The amount of forage or feed required to feed one animal unilt {one cow, one horse, one
mule, flve sheep, or five goats) for 30 days.
% See description of the map unit for composition and behavior characterlstics of the map unit.
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——CAPABILITY CLASSES AND SUBCLASSES

[Miscellanecus areas are excluded.
entry indicates no acreage]

Absence of an

Major management concerns {Subclass)

[ ]
Class | Total | | Soil
| acreage | Erosion | Wetness | problem
| | (e} | (w) } {a)
; { Acres } Acres = Acres
| | | |
I ; 18,QSOl —_— 1 —-_— 1 —
II I1 210,668| 53,292 | 96,817 I 60,55%
1 I
III ll 60,198|1 21,130 1 32,064 : 7,004
Iv || 6u,2uu|| 8,949 E 21,129 } 34,126
v : 10,079I -_— I 10,079 = —
VI I 5,3311 1,790 I — 1 3,541
VII : 2,958& -_— { -— I 2,958
VIII ll _— 5,214 i ——_—
|

5,214!

117



118 Soil survey

--WOODLAND MANAGEMENT AND PRODUCTIVITY

[Cnly the secils sultable for production of commercial trees are listed. Absence of an entry indicates that

information was not avallable]

I Management concerns Potential preductivity

F ] i
Soll name and |Ordi- | 1 Equip—1 [ F [ |
map symbol InattonlErosion | ment |Seedling| Wind- | Common trees |sise | Trees to plant
[symbel |nazard | limita-lmortal~ | throw | |index|
| | | tion | ity | hazard | | |
I ] | ' } I 1 [ [
I | | | | | | |
Ad I 4w |3light |Severe |Severe [Severe |White ash-e——e—————a | 51 |
Adrian I I i i I |Red maple—mmm=—a———— | 51 ]
I I I I I lQuaking aspen~————— i 56|
| | } | I |Black wiliow=ea—————] —— |
} { } : : 13ilver maple=——————— 1 76 1
BaA I 3¢ |Slight |ISlight |Severe |Severe |White 08K—————e————= | 65 |Bastern white pine,
Blount | | | | | INorthern red oak----|f 65 | red pine, yellow-
| | | | | |Green ash—————me———- | === | poplar.
| i | | | |Bur oal=———m————————— | = |
| : 1 1 5 |Pin oak---—-————-———t —_— }
Br 3o |Slight |S5light [Siight [3light |White o8Ke——m———————— | 70 |Bastern white pine,
Bourbon | | | | |Pln oA——r—m—om—mm—— | 90 | European larch, red
| | l | | IEaztern white pine--| 70 | maple, American
{ { , } E :Quaking A8 PeN=————— { 85 : Bycamore.
Bta 3s  ISIight |38light |Severe |ISlight I[Northern red ocak——--| 70 lEastern white pilne,
Brems I } | | |Red pine———mm——am——— I 72 | red pine, jack pine.
| t | | |Eastern white pine--=! 65 |
o e L ERETEED
cd i 5w |8light |Severe |[Severe |[Severe |Red maple=me—weme——.= | 50 INorthern white-cedar.
Cheektowaga ! , } f i INorthern white-cedar} 50 | .
| |
Chd, ChC-m—e——w—-=] 35 |[S51ight [3light |ModeratelSlight |White c@k-~—————--—| 70 |Eastern white pine,
Chelsea | | | | | |Red ping=—=————==—=w=| T2 | red pine, jack pine.
| | | | | |Eastern white pilne—-| 83 |
l | ; | [ fJack ping—————————— 1 70 |
| | | f | iQuaking aspern————e— | 121
: { l { { |Northern red oak---—1 70 1
Chb |l 35 |ModeratelModerate |Moderate|Slight |White oalew=—m==se——| 70 |Eastern white pine,
Chelsea | | I | | |Red ping—~wwweweee==|{ 72 | red pine, jack pine.
i | | | | |Eastern white pine-=| 83 |
| | | I | | Jack plne————-wm———— I 70 |
! ] ! i | |Quaking aspen———-—-——=| 72 |
! , } { = :Northern red oak-—-—, 70 !
Cl I 2w |9light {Severe [3evere |Severe |Red maple—————m————— | 72 |Eastern white pine,
Cohoetah I | l | | I3ilver maple—=======| 95 | white ash, green ash,
I | I ; } |White ash—mmwem————— | 72 | red maple.
] | | | | lGreen agh-—————e——e- | 70 |
} } f } ’ !Eastern cobtonwood-—| ——- :
CoA, COBm—mm———ao—u] e |} ] | | | | ==~ |Eastern white pine,
Coupee | i | } i | i | red pine, white ash,
| | t | | I | | yeliow-poplar, black
| i l ] | | | | walnut.
| i [ I | | I I
Ed | 4w [Slight |[Severe |3evere [Severe |White 8sh-————ee—e—e | 51 |
Edwards i I i | | |Red maple—————————— | 51 |
I o, | | I |Quaking aspen-e—e———| 56 |
I | | | | |Black willoWemememma| —wa |
: I i % i !Silver MAPlememmae 1 76 i
eaig | 4w |81ight |Severe |Severe |3evere |Pin cak——wm—w———————{ 70 |Eastern white pine,
Gilford 1 | f | | {Eastern white pine-—| 55 | Eurcpean larch,
| | 1 i | |Bigtooth aspen————-—m I 70 | white ash.
i : ’ ! } fRed Maple——————————— { 60 :
HaA. I lo |Slight |Slight |Siight |Slight |Northern red cak—---| 90 |Eastern white pine,
Hanrm ; | | | I |White cali——————————— | 90 | red pine, black
| [ | I | |¥elloW=poplar——mmm—— | 98 | walnut, white ash,
: l 1 % l _— } yellow=poplar.

!White FY) N — i



La Porte County, Indiana

TABLE 8.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued

119

Management concerns

Potentlial productivity

|Eastern cottonwood——|
|

larch.

| I
Soil name and |Ordi=- | [ Equip- 1 [ [ |
map symbol ination]Erosion | ment |Seedling| Wind- | Common trees |8ite | Trees to plant
|symbol |hazard | limita-lmortal- | throw | |index|
i i | tion | ity | hazard | l |
| I { I | [ | |
! | o [ ! | | |
Hk: I 3¢ |Slight |Slight [Slight |[Siight |White oake-—r———==-- | 70 |Eastern white pine,
Homer I I | I | |Pin cak————=mwe———=—= | 85 | white ash, red
i ] | | | |¥ellow—poplat=mme——— { 85 | maple, yellow—
| | ] | | | | | poplar, American
| | | i | | | | sycamore.
| | | | | i | |
Hn, How————==—e——-- | 4w |8light |Severe |Severe |Severs |White ash---———=o——r | 51 |
Houghton } | I | I |[Red maple-———————=== | 51 |
| | | | | {Quaking aspen—-————=- | 56 |
| | | | | |Black willow—w—=——— |- |
: l 1 1 l %Silver maple—=—————-— 1 76 1
Md===—rmm e — e mm | #w |S8light |Severe |Severe |Severe |Hed maple———===——-=- i 55 |
Martisco | | | | | | | |
| | | [ | | | |
Mm. | 4w |Slight |Severe |S8light |Severe |[Pin cak———w—————=——- | 70 |European larch,
Maumee | | | | I |Eastern white pine--| 5% | silver maple,
j | i | | IBigtooth aspen-—---— i 70 | pin oak.
l { 1 1 % ESilver maple—————==— 1 8o 1
MRt m e — e e i 4w |8light |Severe |Severe |Severe |Pin cak—————wm————r- | 70 JEuropean larch,
Maumee Variant | | | | | |Eastern white pine--| 75 | silver maple,
i | I ] | |Bigtooth aspen-———-—-- | 70 | pin oak.
| | | | | |8ilver maple—sw=————— I 80 |
| ] | | | | Quaking &aspen—————-—- | |
| | i | | } | I
Mp | —— | |- [— | | «== |Pin ocak, green ash,
tord b f I | f || et mente
MprB2, Mri2—mmmm=——- | 2o |Slight |Slight [Slight |Slight |White oak-———————-—- | 80 |White oak, black
Morley | | { | | |Northern red oak----| 80 | walnut, green ash,
| { | ] | |Yellow-poplap=-e———-— | 90 | eastern white pine,
i | | I l |Black walnuf———===——| —-—= | red pine, northern
| | ] i | |Bur 08K—————mm=————— | == ! red oak.
| i | | { iNorthern red oak=———} === |
| | I i I | Shagbark hickory===—| ——— |
| | | } | |Bur oake————=m—————— | === |
| | | | | i | |
MrD2 | 2r |ModeratelModeratel|ModeratelSlight |White oak———————==-- | 80 |lWnite oak, black
Morley ! i | | | |Northern red oak—-—-—| 80 | walnut, green ash,
| | | | | |Yellow=poplapem————— | 90 | eastern white pine,
{ i | | | |Black walhuf——————== | === | red pine, northern
| ! | | | |Bur 0ak—m————emm————— | === | red oak.
[ | | | | | Shagbark hickory—-—--| —— |
I R T T T e N
Mx | 30 |8light [81ight |[Slight [|Slight [Northern red pak---=} 70 |Eastern white pine,
Moroeco | | | | l |Pin oakem——r———————— | 85 | European larch, red
| | I [ | |Eastern white pine--| 65 | maple, American
i i | | | I | | sycamore, northern
| | i [ J | | red oak.
| | | | | | |
Mz | 4w |Slight |[Severe ISevere |Severe |Tamarack———=—————-—- 50 |
Muskego | I I | | |Red maple———==me=————- 51 |
| | | | | |White ashe——m————=== 52 |
| | | | | |Green ash———- —
| | } | | |Black willoW—==————- -
| I | | | |quaking aspen—-————-—- | 56 1
| } | | | |8ilver maplé=e—————— f == |
| i | | { | i }
Nf ! 4w |S8light |Severe |Severe |Severe |Pin CaK=m=m=—————————— | 70 |Eastern white pine,
Newton | | | | | |Eastern white pine—-1 55 | pin oak, eastern
| | [ | | 70 | cottonwood, European
| | | | | |
| i ] i I |
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TABLE 8.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued

Soil survey

Management concerns

Potential productivity
|

| i
So0i1l name and |Ordi- | [ Equip- | I |
map symbol Ination|Erosion | ment |Seedling| Wind- | Common trees |Site | Trees to plant
|symbol |hazard | limita-|mortal- | throw | lindex |
] | tion | ity | hazard | | I
[ [ [ I I [ [ [
| | f | | | | |
Dac -l 3s |Slight |Siight |Severe |[38light |White 08Kem—me—aa—-— | 70 |Eastern white pine,
Qakville | | ] | | |Red pine——————e———— | 78 | red pine, Jack pine.
| | | i } |Eastern white pine-~{ 85 |
| | | | | |Jack pine—————————— | 68 1|
| | | | | | I {
08B o I 38 |Moderate|Severe |Severe ([Slight |White cok——e==m—==—- | 70 |Eastern white pine,
Dakville | | | | | |Red pine——————me I 78 | red pine, jack pine.
| | | | | |Eastern white pine--} 85 | .
: { 1 | l |Jack pllge—meecemm——— | 68 }
i |
Pa-—- I 4w I8light |Severe |Severe |Severe |White ashe——e——————" 51 |
Palms i | | | | - |Red maple=——=—c—e——- 51 |
[ [ | | I IQuaking aspen-————--- 56 |
| | | | | iBlack willoW=wmm———== —_—
i | : : I |3ilver maple==—=—=-— 76 :
|
Pe | 2w |Slight |Severe |Moderate|Moderate|Pin ofk—em—m———e———— 90 |Wnite ash, red maple,
Pewamo | | | | | Swamp white ocak=mwu-= ~—— | green ash, pin oak,
| | | | | |Red maple————————w—— | 71 | eastern cottonwood.
| | | | | IWhite ash—ememm————- | 711
| | | | | |Eastern cottonwood——i| 98 |
} : g | |Green asheem———————— —— E
l
Ph- | 2w |8light |Severe [Moderate|Moderate|Pin ofK~—=me=—ama=m-—— 86 |Eastern white pine,
Pinhook | | | | | {White ocake————————e—ee { 75 | red maple, white
| i | } | | | | ash, pin ocak.
| | | | | | } |
Qu | 2w |Slight |Severe. |Severe |Severe |Pin ogk—w—rme—————— | 86 |Eastern white pine,
Quinn | | I | I IWhite oaK=—————————— I 75 | red maple, white
| | | | I i | | ash.
| | | | | i | |
R1A, R1B2, R1C2, i | | | | | | |
R1D2, RlF-mmm————e | 1lo |Slight |Siight ISlight |Slight |White 0aK-———mmm—maee | 90 |Zastern white pine,
Riddles | | | | | |Yellow=poplap=em——== ! 98 | red pine, white ash,
[ i | { i INorthern red oalk=-—-=| 90 | yellow—poplar, black
| I | | | j | | walnut, white oak.
| i | i | | | |
RELH | | | | | | | |
Saugatuck————————- | 5w [|8light |[Severe |Severe |Moderate|Quaking aspene————-—— | 50 |
b | I | | |Black WilloW=emmmema=| === |
| | | j | |Red maple———e—eae—ea I 46 |
i | | i I |White ashe=——e——————— | 45 |
! % 1 = l |@reen ash=—————————- { 45 1
Pipestong———————m—= | 3s [8light [|Slight |ModeratefSlight |Pin cake—mm———cm——a—— | 85 |Eastern white pine,
i | | } } |Northern red oak-—-=| 70 | eastern cottonwood,
| | | | | |Eastern white pine--| 65 | red maple, Buropean
| | | | | {Quaking aspen=—=—wm—- ~—— | larch, red pine.
: I l 1 | |White Ash-e——wom———— i —_— |I
i |
Sb -l 2w |Slight |Severe |Severe |Severe |Pin 0ake=me-—mceem—-— | 88 |Eastern white pine,
Sebewa | | | | | |White ash——————————r 75 | white ash, green ash,
| i | i | [White cake—m—ewm—————— 72 | pin oak.
| | ] | | |Red maplem—mmmmma——— _—
{ } I 1 1 IAmerican basswood--—{ - l
SeA, 3¢Br——————=m== | 3s ISlight |[3light |Moderate|S8light |Quaking aspen——————- | 70 |Eastern white pine,
Selfridege | { | | | |IEastern cottonwood==| 90 | Austrian pine, red
| | | | | (=) =T Y- | ——— | === | pine, black cherry.
| | | | | |Red maple=me—e—a———— { — |
i | | | | | I i
So | 2w |Slight |Severe |Severe |Severe |Fin ocokem—————c=——w- | 86 |Eastern white pine,
Suman | | | | | |Red maple=mmeama—a—— | =——= | red maple, white ash,
i | | I | |8wamp white oalm====| === | pin ocak.
: I l 1 I iWhite ash—————————— | === |I

See footnote at end of table.
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TABLE 8.-—WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued

121

[
| Opdi-

WManagement concerns

Potential productivity
)

i {
5011 name and | I Bquip-1 [ ] |
map symbol Ination|Erosion | ment |Seedling| Wind- | Common trees jSite | Trees to plant
|symbol Ihazard | limita-|mortal- | throw | |index{
| | tion | ity | hazard | | [
| ! I ] ! 1 | [
i ! I i i | l |
Tch, TeB, TeCz, 1 [ [ | | I | | :
TeD2, TeF—m———w——— | 1o |Slight |[Slight |Slight |3light |[Northern red oak———-| 90 |Eastern white pine,
Tracy | | | | | |White Oakm———mm————— | 90 | red pine, black
| | | i I |Yellow-poplar—————— | 98 | walnut, black locust,
| | | | | | | | white ash, yeliow-
| | | | | | | | poplar.
| { | l A | | |
Tr [T | f- -| | | === |White oak, black
Troxel i | | | | | | === | walnut, northern red
| | { i | | l | cak, green ash,
l | 1 | | 1 | = eastern wnlte pine.
| | | |
Tyh- | 3s [S8light |Slight [ModerateiSlight |White cak-————————-= | 70 |Eastern white pine,
Tyner | | | i I |Red pings———m==———— | 72 | red pine, jack pine.
' I | I [ |Eastern white pine-—| 65 |
| | ! I I {Jack ping=—m——————— | 70 |
l l | | | |Quaking aspere=————— | 72 |
{ i } | ’ }Nortnern red oak----i 70 1
i
Wa | 4w |Slight I[Severe |Severe |Severe {Pin oak-———s=-c=————— | 80 |
Walkill = l % i | 1Red maple { 65 {
| |
Wew-— | 5w [Slight ISevere |Severe |Severe |Red maple-—————====- I 55 |
Warners | | | | | | | |
| } | | | | | J
Wn | 2w [Slight |Severe |Severe |Moderate|Pin 0&K—-———————————- | 86 |Eastern white pine,
Washtenaw i | | | 1 |Northern red cak--——} 75 | red maple, white
| | | i | |Red maple—wmemm=m—— ! 70 | ash.
! ! | | I |8iilver maple~————=== | ===
| | | i | |White ash=——=e———m—- | ===
| | [ i | | American basswood=-——| —-—— |
f } i } : IWhite 0fk——mm—e-———=- | —-—- 1

} |

* See description of the map unit for compositlon and behavior characteristics of the map unit.
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TABLE 9{~~WINDBREAKS AND ENVIRONMENTAL PLANTINGS

[The symbol < mesns less than; > means more than. Absence of an entry lndicates that trees generally do not grow
to the glven height on that soll]

| : Trees having predicted 20-year average heights, in Teet, of —
801l name and |
map aymbol | <8

| | i
8-15 | 16-25 26-35 | »35

|
Tall purple willlow|Black willow,
| golden willow.
|

Ad | Common ninebark,
Adrian | whitebelle
| honeysuckle.

Amur honeysuckle,
Amur privet,
silky dogwood,
nannyberpy
viburnum,
Tatarian

{ Imperlal GCarclina
i

|

|

i

E honeysuckle.
]

i

|

|

|

|

poplar.

i
|
|
|
|
|
I
|
|

| i

| |
BaA |
Blount |
i
i
|
|
|
|
|
|

Ameprican
cranberrybush,
Tatarian
honeysuckle, Amur
honeysuckle,
arrowwood, Amur
privet,
Washington
hawthorn, eastern
redcedar.

Osageorange, green|Pln ocak, eastern
ash, Austrian | white pine.
pine.

Br Gray dogwood,
Bourben dwarf purple

I willow.

|

Redogier dogwood,
sllky dogwood.

Tall purple willow|Eastern white

|
|
|
|
i
|
|
|
|
|
|
i
|
|
|
i
]
|
|
|
|
I
pine, pin oak. }
|
|

Bta
Brems

Siberian peashrub Eastern white pine
radiant Jack pine, red
crabapple, pine.
Washington
hawthorn, autumn-
ollve, Amur
honeysuckle,
lilae, Tatarlan
honeysuckle,

|
|
|
I
Eaatern redcedar, |Austrian pine,
|
|
|
|

€d.
Cheektowaga

ChBE, ChlCemmem—————
Chelsea

Siberian peashrub |Eastern redcedar, Eastern white pine
radiant
crabapple,
Washington
hawthorn, autumn-
olive, Amur
honeysuckle,
lilac, Tatarlian
honeysuckle.

Austrlan pine,
Jack pine, red
plne.

ChD.
Chelsea

Ck
Cohoctah

Northern white-
cedar, Norway
spruce, Austrian
pine, blue
spruce, white
fir, Washington

Amur privet, Amur
honeysucikle,
American
cranberrybush,
silky dogwood.

Eastern white pinelPin oak.

hawthorn.
CohA, CoBe——m~~—w~-|Siberian peashrub |Eastern redcedar, |Eastern white —— —
Coupee ) radiant pine, Austrlan
crabapple, pine, red pine,
| Washington Jjack pine.
I hawthorn, autumn-
| olive, Amur
. honeysuckle,
lilae, Tatarian
honeysuckle.

|

I

|

I

[ I

} I

I I

i '
| | |
{ | I
| i i
I I i
I i |
| I i
| | i
l | |
| I |
I | |
| | |
| | I
i | I
i ! |
| | |
| I t
f | I
| [ |
I | |
| I I
i | i
| | i
| I ]
| i |
i I i
| ! I
| I |
I | I
[ i I
| | I
I i |
l I I
| | |
I i |
| I ]
| } I
I | I
| I ;
I I |

See footnote at end of table.
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TABLE 9.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS—-~Continued
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So0il name and

Trees having predicted 20-year average heights, in feet, of==

>35

i

i I i [ 1
map symbol : <8 { 8-15 : 16-25 } 26-35 {

1 | i [ [

| i | 1 [

Dut, | | | | |
puneland | | | | |

| | | | |

Ed |Common ninebark, |Amur honeysuckle, |Tall purple willow|Golden willow, | Imperial Carolina
Edwards | whitebelle | Amur privet, l | black willow. | poplar.

| honeysuckle. | silky dogwood, | |

| | nannyberry | | |
| | viburaum, | | |
| | Tatarian | i |
{ } honeysuckle. , } {

EsA, BEgBe—mm———n=- | — |Eagtern redcedar, |Austrian pine, |Eastern white | —_

Elston | | Amur honeysuekle,| northern white- | pine, Norway i
| | Amur privet, | cedar, | spruce, red pine.|
| | American | osageorange. |
| | eranberrybush, | | i
| | Washington | i |
1 | hawthorn, | | |
| | Tatarian | | |
} , honeysuckle. : }

Fh¥. | | | | |
Fluvaguents l 1 l 1 1

Gf i —_— | silky dogwocd, |Norway spruce, |Eastern white pine|Pin cak.
Gilford | | Amur privet, Amur| northern white- | |

1 | honeysuckle, | cedar, Washington]| |
| i American | hawthorn, blue | |
{ | eranberrybush. | spruce, white i |
| | | fir, Austrian [ 1
| | | pine. I |
i | | i |

Hah | -— | smur privet, | Austrian pine, |Eastern white i —_

Hanna | | Washington | eastern redcedar,| pine, Norway |
| | hawthorn, Amur | northern white-— | spruce, red pine.|
| | honeysuekle, | cedar, | |
| | American | osageorange. | |
| | eranberrybush, i | 1
i | Tatarian | i |
= honeysuckle. : : {

Hh#: | | I i
Histosols. 1 | 1 5 i
Aguolls. I | 1 |

l
Hk: | —_— | Amur honeysuckle, |Austrian pine, |Norway spruce-—--—-lEastern white
Homer | | American | white fir, blue | | pine, pin ocak.
i cranberrybush, | spruce, northern | |
| Amur privet, | white=cedar, | |
i gllky degwood. | Washington | |
{ l hawthort. I E
|
Ht, Ho=—r—==m————— Common ninebark, |Amur honeysuckle, {721l purple willowlGolden willow, | Imperial Carolina
Houghton | whitebelle | Amur privet, | | black willow. | poplar.
| honeysuckle. | silky dogwood, | { |
| nannyberry I I |
| viburnum, | | i
| Tatarian | { |
| honeysuckle. | j |
I | | | |

Md, | | i I |
Martisco | | | l |

| | i | [

See footnote at

end of table.
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TABLE 9.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued

Trees having predicted P0-year average heights, in feet, Of==

S0l1l name and

|
| | [ 1
map symbol | <8 | 8-15 i 16-25 | 26=35 i >35
| | | | 1
i I | | ]
| | | | |
Mm | - 1S11ky dogwood, |Norway spruce, |Eastern white pine|Pin oak,
Maumee | | Amur privet, Amur| Austrian pine, | |
| | honeysuckle, | northern white- |
| | American | cedar, blue { |
[ | eranberrybush. | spruce, white | |
| | | fir, Washington | |
} % 1 hawthorn. I i
Mn | -— | Silky dogwood, |Washington | Eastern white pine|Pin oak..
Maumee Varilant | | American | hawthorn, white | |
} | cranheprrybush, | fir, blue spruce, | |
| | Amur honeysuckle,| northern white- | |
} | Amur privet. | cedar, Austrian | |
I [ i pine, Norway | |
: 1 ‘ apruce. ! i
Mp | —— i3ilky dogwood, |Washington |Eastern white pinelPin oak.
Milford | | American | hawthern, white | ;
| | cranberrybush, | £ir, blue apruce,| |
[ | Amur honeysuckle,| northern white- | |
| | Amur privet. | cedar, Austrian | |
| | | pine, Norway | |
} E 1 spruce. I I
MrB2, MeC2, MrD2--| —— | American |Osageorange, green|Pin ocak, eastern | ——
Morley | | eranberrybush, | ash, Austrian | white pine. |
| | Tatarian | pilne. i |
| | honeysuckle, Amup| |
| | honeysuckle, i |
| | arrowwcod, Amur | |
| | privet, | |
| | Washington } |
| | hawthorn, eastern] |
} } redeedar., } ;
L e e | - [Amur privet, Amur |Austrian pine, |INorway spruce=----|Eastern white
Moroceco | | honeysuckle, | white fir, blue | | pine, pin ocak.
| I Ameriean | spruce, northern | |
| | eranberrybush, | white-cedar, | i
| | silky dogwood. | Washington | |
I i I hawthorn. 1 =
Mz | Common ninebark, |Amur privet, |Tall purple willow|Golden willow, | Imperial Carclina
Muskego | whitebelle | nannyberry | | black willow. | poplar.
| honeysuckle. | viburnum, silky | | |
| | dogwoed, Tatarilan| | |
| | honeysuckle, Amur| | |
: ; honeysuckle. } , E
NE i —— [Amur privet, Amur |Norway spruce, |Eastern white pine|Pin ocak.
Newton | | honeysuckle, | Austrisn pine, | |
| | American { northern white- | |
| | eranberrybush, | cedar, blue | |
| | silky dogwood. | spruce, white | ]
I | | fir, Washington | |
} ! ’ hawthorn. i f
0aC, OgEm—-mmaa——. |Siberian peashrub |Eastern redcedar, [Red pine, Austrian|Eastern white pine —
Oakville i | 1ilac, radlant | pine, jack pine. |
| | erabapple, | |
| | autumn-olive, | |
| | Washington | |
I | hawthorn, Amur | |
| | heneysuckle, | !
| { Tatarian | |
! : honeysuckle. | }
|

See footnote at end of table.
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TABLE 9.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued

Trees having predicted co-year average helghts, in feet, of-—

3011 name and

map symbol <8 8-15 16-25 26-35 >35

| hawthorn.

See footnote at‘end'of table.

[
| { [ I I
! i | | i
| | | | i
[ [ ] | i
| | | | |
Pa: |Common ninebark, |Amur honeysuckle, |[Tall purple willow|Golden willow, | Imperial Caprolina
Palms | whitebelle | Amur privet, | | dplack willow. | poptar.
| honeysuckle. | silky dogwood, | |
| | nannyberry | | |
| | viburnum, | | |
] | Tatarian | | |
: 1 honeysuckle. l { I
e | —_— | smur honeysuckle, |Northern white- |Eastern white pinelPin oak.
Pewamo | | silky dogwood, | cedar, Norway | }
| | Amur privet, | spruce, Austrilan | |
| | American { pine, blue l |
| | eranberrybush. | spruce, white | |
| | | fir, Washington | |
{ { ! hawthorn. % t
Phn | —_— | Amur privet, Amur |Norway spruce, |Eastern white pine|Pin oak.
Pinhook | | honeysuckle, | Austrian pine, } |
| | American | northern white- | |
| | eranberrybush, | egedar, blue | |
| | silky dogwood. | apruce, white | i
| i | fir, Washington | |
: | 1 hawthorn. | 1
| |
Qu | — | Amur privet, Amur |Norway spruce, |Eastern white pine{Pin oak.
Quinn | | honeysuckle, | Austrian pine, | |
| | American | northern white- | |
| | eranberrybush, | cedar, blue i |
| | silky dogwood. | spruce, white | |
| | | fir, Washington |
1 | I hawthorn. 1 {
|
RiA, R1B2, Ric2, | | | I |
R1DZ2, RlFem—————— I - {Amur privet, Amur |Eastern redcedar, |Eastern white | —-—
Riddles | | honeysuckle, | Austrian pine, { pine, Norway |
l | American | northern white= | spruce, red pine.|
| | eranberrybush, | cedar, | |
| | Washington | osageorange. | }
| | hawthorn, i | |
| | Tatarian | | |
t | noneysuckle. | I |
| | | | I
Sa¥; A | | | t
Saugatuck——————— | — |Amur privet, Amur |Norway spruce, |Eastern white pinel|Pin ocak.
| | noneysuckle, | Austrian pine, | f
| | American | northern white- | |
| | eranberrybush, | cedar, blue | |
J | silky dogwood. | spruce, white | |
| | | fir, Washington | i
t ’ : hawthorn. { |
Pilpestong——————m= | — |8ilky dogwood, |Austrian pine, |Norway sprucé=e——— Eastern white
| | Amur privet, Amurl white fir, blue | pine, pin oak.
| honeysuckle, | spruce, northern | |
| American | white-cedar, i |
| cranberrybush. | Washington [ |
! I hawthorn. 1
3b — | Amur honeysuckle, |Northern white- |Eastern white pilne|Pin oak.
Sebewa | silky dogwood, | cedar, Norway | |
| Amur privet, | spruce, Austrian | |
| American | pine, blue | |
| cranberrybush. | spruce, white | |
i { fir, Washington l| I
I | | |
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TABLE 9.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued
| Trees having predlcted 20-year average heighta, in feet, ofe-
S0il name and | i ] ] ) ]
map symbol ; <8 g 8-15 ! 16-25 i 26=35 % *35
1 'u i i
Sef, SeBmemema———— | —_— | 811ky dogwood, |Northern white— {Norway apruce— -{ Eagtern whlte
Selfridge | | smur privet, Amur| cedar, Austrian | : ! pine, pin oak.
| | honeysuckle, plne, white fir, | |
i | American blue spruce, J ]
| | cranberrybush. Washington i |
} { hawthorn. i i
So | —_— |Amur privet, Amur |Norwey =spruce, {Eastern white pine|Pin oak.
Suman | | honeysuckle, | Austrian pine, {
] | American | northern white- i
i | cranberrybush, | cedar, blue ) }
| | silky dogwood. | spruce, white } i
| | ‘ | flr, Washington | ]
, } { hawthorn. i 3
Ted, TeB, TeC2, | | ] {
TeD2, ToFewm————- | -— {Amur privet, Amur [White fir, blue Nerway spruce, |Eastern white
Tracy | | honeysuckle, | spruce, northern | Austrian pine, { pine, pln oak.
| | American | white-cedar, i j
| | eranberrybush, | Washington ] I
: I silky dogwood. I hawthorn. i i
Tr | -— | Amur privet, Amur {Austrian pine, |Norway spruce----—-]Eastern white
Troxel i | honeysuckle, | white fir, blue | { pine, pin oak.
| | American | spruce, northern I i
| | eranberrybush, | white-cedar, | |
| | silky dogwood. | Washington ] |
} | f hawthorn. i :
i :
Ty Am e e i m e — |Siverian peashrub |Eastern redcedar, |Austrlan pine, |Eastern white pinel ——
Tyner | | radiant | jack pine, red t i
| | crabapple, | pine. | I
! | Washington | ] |
} | hawthorn, autumn-| | ]
! | olive, Amur i | i
| | honeysuckle, | | i
| { 1ilac, Tatarian | i |
| | honeysuckle. i | |
{ | | |
Ua*., | | [ |
Udorthents | | | |
| | | i
Uc#: ] I | |
Urban land. ; } ) ; §
Coupeemm—mmmm—u—— [Siberian peashrub |Ezstern redeedar, |Eastern white | — —
[ | radiant pine, Austrisn {
| | crabapple, | pine, red pine, |
| | Washington | Jack pine. l
] | hawthorn, autumn-] | i
| | olive, Amur i 1
| | honeysuckle, i i
| | lilaec, Tatarian |
’ , honeysuckle. : ;
UoC#*: | | | $ 4
Urban land. 1 1 I 1 ]
Oakvillem———————— ISiberian peashrub |Eastern redcedar, |Red pilne, Austrian|Eastern white pine —
| | 11lac, radiant | pine, jack pine. | :
| | erabapple, ] i )
| | autumn-olive, | { |
| | Washington i !
| | hawthorn, fmur ] i
| | honeysuckle, | I
| | Tatarian | i
| | honeysuckle, | |
| { | !
Uvi; | | | i
| I | |
| l | |

See footnote at end of table.
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TABLE 9.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued

Trees naving predicted 20-year average heights, in feet, of--=
Soil name and |

Amupr privet
American
cranberrybush.

spruce, Austrlan
pine, blue
spruce, white
fir, Washington
hawthorn.

|
[ |
map symbol } <8 ; 8-15 } 16-25 : 26-35 I >35
! [ | i !
| i | | i
Uvd: | | | | |
Morogoo——===——=—=- | —_— |Amur privet, Amur jAustrian pine, |Norway spruce-----|Eastern white
| | honeysuckle, | white fir, blue | | pine, pln oak.
| | Amepican | spruce, nerthern |
| | cranberrybush, | white-cedar, | |
| | silky dogwood. | washington | |
= 1 t hawthorn. 1 ‘
Wam—— i ——— e |Dwarf purple | semur heneysuckle, |Northern white- | —_— | -_—
Wallkill | wlllow, gray | redosier dogwood,| cedar, tall |
| dogwood. | silky dogwood. | purple willow, | |
| | | medium purple | [
| | | willow. [ |
| | } | |
We. l | i i |
Warners | | | | |
| | I | |
Whomm———————— e e }511ky dogwood, |Northern white- |Eastern white pine|Pin oak.
Washtenaw 1 Amur honeysuckle,{ cedar, Norway E {
{ | i |
i i ] |
| | | |
| | t |
i | | [

# See description of the map unlt for gomposition and behavior characteristics of the map unit.
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TABLE 10}--RECREATIONAL DEVELOPMENT

[Some terms that describe restrictlve soll features are defined in the Glossary. See text for definitions of
"alight," "moderate," and "severe." Absence of an entry Indicates that the soll was not rated]

) |
Soil name and Paths and trails |

| ] I ]
| Camp areas | Pilenie areas | Playgrounds | Golf fairways
map symbol ] | |
| | | |
| 1 [ |
| | | | |
Ad | Severe: | Severe: |Severe: | Severe: | Severe:
Adrian | pending, | ponding, | ponding, | ponding, | excess humus,
: excess humus. | excess humus. | excess humus. | excess humus. ponding.
| } i
Baa | severe; |Moderate: | Severe: | Severe: Moderate:
Blount | wetness. | wetness, | wetness. | eredes easlly. | wetness.
| | percs slowly. | | i
| | | i
Br | Severe: |Moderate: | Severe: |Moderate: | Moderate:
Bourbon | wetness. | wetness. | wetness. r wetness. f wetness,
i | |
BtA |3evere: |8evere: |Severe: |Severe: |Moderate:
Brems | too sandy. | too sandy. | too sandy. | too sandy. | droughty,
| | I ] | too sandy.
| I } | |
cd [ Severe: | Severe: |Severe: |Severe: | Severe:
Cheektowaga s ponding. | ponding. | ponding. | ponding. 1 ponding.
| { |
ChB==-- | Severe: [Severe: | Severe: | Severe: |Moderate:
Chelses | too sandy. | too sandy. | too sandy. | too sandy. f droughty.
| | i }
Che -|8evere: |Severa: |Severe: | Severe: |Moderate:
Chelsea | too sandy. | too sandy. | too sandy, | toe sandy. | slope,
{ { { slope. = } dpoughty.
ChD | Severe: | Severe: | Severe: | Severe: | Severe:
Chelsea | too sandy, | too sandy, | too sandy, | too sandy. | slope.
} slope. } slope. } slope. { :
Ck |Severe: | severe: |Severe; |Severe: | Severe:
Cohoctah | floods, | wetness. | wetness, | wetness. | floods,
{ wethess. | | flooda. | | wetness.
| i | |
Coh ([T X — 1Stight {8l1ght |Slight |Slighs.
Coupes I | 1 1 |
CoB |8light=—m—mm—mm 181lightemmmm———— |IModerate: [Slighte—mm——————— |3light.
Coupee | | | slope. }
| | | | i
Du¥, | I I |
Duneland | | } |
} | i |
Ed Severe: | Severe: | Severe: | Severe: | Severe:
Edwards | ponding, | excess humus, | exeess humus, | ponding, | excess humus,
| excess humus. I ponding. | ponding. | execess humus. l pending.
A
Esh Slight |8light—mm——— | Slight | S1ight |81light.
Elston I | [ !
| | |
EsB. 131light |Slight |Moderate: |Slight=rme—————— |8light.
Elston ; i 1 slope, { 1
Fh#, I | | i |
Fluvaquents ; , | |
| i
Gt | Severe: |Severe: Sevepe: | Severe: |Severe:
@1lford % pending. | ponding. | ponding. | ponding. l ponding.
i | |
Haa | S1light—m—rmmm——— {8lightemm————— |Moderate: |Slightmmme e e -} 31light.
Hanna , } small stones. | E
I
Hh*: ] ] | |
Histeosols. } 1 | | E
|

See footnote at end of table.
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TABLE 10.--RECREATIONAL DEVELOPMENT=-Continued

129

Soil name and
map symbol

Camp areas

Picnic areas

Playgrounds

Paths ahd tralls

Golf fairways

Hh#*:
Agquolls.

Hk
Homer

Hm, Ho

Houghten

M=

Martisco

Mm

Maumee

Mn:
Maumee Varlant

Mp
Milford

MrB2

Morley

MrC2

Morley

MrD2

Morley

Mx
Morocco

Mz

Muskego

Nf

Newton

DacC

Oakville

0aE

Qakville

FPa
Palms

Pe
Pewamo

Ph

Pinhook

Qu

Quinn

Severs:
wetness.

|

|

|

|

|

i

|

|

|

-1

|

|

~| Severe:

| ponding,
i excess humus.
| Severe:

I
|
}
|
|
|
|
|
|
|
|

ponding,
BxXcess humus.

Severe:
ponding.

Severes:
floods,
ponding.

Severe:
| ponding.
|
|IModerate:
| percs slowly.
|
J
|Moderate:
slope,
percs slowly.

Severs:
slope.

Sevare:
wetness.

Severe:
excess humus,
ponding.

Severe:
ponding.

|
i
{
|
|
[
|
|
|
|
]
|
i
I
I
|
|
| Severe:
, $o00 sandy.
|
ISevere
|
|
|
|
|
{
|
|
|
|
|
|
|
|
i

too sandy,
slope.

Severe:
ponding,
excess humus.

Bevere:
ponding.

Severe:
wetness.

Severe:
wetness.

See footnote at end of table.

Moderate:
wetness.

i

|

|

i

|

|

|

|

i

|

|

|

| Severe:

| ponding,
I excess humus.
| Severe:

|
|
}
|
|
|
|
|
|
[
|

ponding,
excess humus.

Severe:
pondlng.

Severe:
ponding.

Severe:
ponding.

|
|
|Moderate:

E percs slowly.
|

|

Moderate:
slope,
percs slowly-

slope.

|
|
|
|Severe:
|
|
|Moderate:

wetness.

Severe:
excess humus,
ponding.

Severe:
ponding.
Severe:

too sandy.

|
|
[
|
|
|
|
|
|
|
|
|
|
|
| Severe:
| too sandy,
| slope.
|
|
|
|
|
|
|
|
|
|
|
|
]
|

Severe:

ponding,
excess humus.

Severe:
ponding.

Severe:
wetness.

Severe:
wetness.

Severe:
wetness.

|

|

|

|

[

|

|

|

l

I

}

|

| Severe:

| ponding,

1 excess humus.
| Severe:

| ponding,

| excess humus.
|

| Severe:
t ponding.
|
|
|
i
|

Severe:
ponding,
floods.

Severe:
ponding.

|

|

|Moderate:

| slope,

I percs Slowly.

|Severe:

| slope.

|

|

|Severe:
slape.

Severe:
wetness.

Severe:
gxcess humus,
pondlng.

Severe:
ponding.

Severe:
slope.
too sandy.

Severe:
slope,
too sandy.

Severe:

ponding,
excess humus.

Severe:
ponding.

Severe:
wetness.

Severe:
wetness.

I
|
I
|
I
I
|
|
|
|
I
|
]
|
|
|
I
I
I
I
I
I
i
i
i
i
I
i
|
I
|
|
{
I

Severe:
erodes easily.

Severea:

| ponding,

| excess humus.
|

|

| ponding,

| excess humus.
|

|

Severe:
ponding.

Severe:
ponding.
Seveare:

ponding.

vere:
rodes easlily.

[1 0]

excess hunus,
ponding.

Severe:
ponding,
axcess humus.

Moderate:
wetness.,

Severe:
excess humus,
ponding.

| excess humus,
| ponding.
|
|

Severe:
ponding.

Severe:
ponding,
floods.

Severe:
ponding.

wetness,
droughty .

Severe:

excess humus,
pending.

Moderate:
slope,
droughty.

Severe:
slope.

ponding,

etness.

=
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TABLE 10.--RECREATIONAL DEVELOPMENT--Continued

Soll survey

Urban land.

i [ ] ] |
3011 name and | Camp areas | Pienie areas | Playgrounds | Paths and tralls | Golf fairways
map symbol } | | | t
| | | | |
| : | | 1
RiA |Slightmm=m———— | S1lighfmmm——————— |Moderate: |8lightmmm——— o o 181ight.
Riddles { | | small atones. , }
| I
R1B2 —==!8lightmmem—————— [Slightmm———m———— | Moderate:. [3lighteme———————— [slight.
Rlddles | | slope, | :
II i' | small stones. : I|
R1C2 |Moderate |Moderate: | Severe: |Slight=mm—————— |Moderate:
Riddles lF slope. | slope. | slope. J II slope.
| | |
RiD2- | Severe: | Severe: |Severe |Moderate: | Severe:
Riddles il slope. Il slope. I| slope. | slope. ll slope.
|
R1F {Severe: | Severe: |Severe |Severe: | Severe:
Riddles 1 glope. | slope. | slope. | siope. 1 slope.
| { |
Sak*: | i | | i
Saugatuckememm e |Severe |Severe: | Severe | Severe: | Severe:
| ponding, ! ponding, | ponding, | ponding. i pending,
| cemented pan. | cemented pan. | cemented pan. { Il thin layer.
| | i
Pipestong=—————mame—r | Severe: {Severe: | Severe |Severe: | Severe:
| wetness. | wetness. | wetness. | wetness. | wetness.
| | | | |
Sb --|3evere: |Severe: | 3evere | Severe: | Severe:
Sebewa | ponding. | ponding. | pending. | ponding. | ponding.
| : | | ] |
Sel, SeBemamm e |Severe: |Moderate: ISevere |Moderate: |Moderate:
Selfridge | wetness. | wetness, | wetness. | wetness. | wetness.
I] | peres slowly. | I| :
| |
3o |Severe: |Severe: | Severe | Severe: | Severa:
Suman | floods, | wetness. | wetness, | wetness. | wetness,
| wetness. } | floods. I| II Tloods.
| | |
Teh {8lighte—mem————— {Slighte—mm———— IModerate: |811ghtm— e Slight.
Tracy 1 | | small atones. II
|
TeB 712 ) RO —— |Slight————mm——— [Moderate: | Slight=mm=mememee— | 8light.
Tracy | | | slope, | |
l | | small stones. I
| |
TeC2 |Moderate: |Moderate: | Severe | Blighte——————————— Moderate:
Tracy | slope. | slope. I| slope. | slope.
| | { |
TeD2 | Severe: | Severe: | Severe |Moderate: }Severe:
Tracy | slope. | slope. | slope. | slope. { slope.
] | | |
TeF: | Severe: |Severe: |Severe: | Severe: | Sevare;
Tracy | slope.- | slepe. | slope. slope. | slope.
| |
Tr | Severe: |3lightmm——— e |Moderate: Slight——ere————— {Moderate:
Troxzel | floods. | | floods. | | floods.
| | | | i
TyA | Slight | 8lightm————m—em | Moderate: |81lighte—————— e | Moderate:
Tyner I' | | small stones. |I droughty.
i |
Ua#, I | | |
Udorthents | | | | |
| | | l |
Uck; i | | ] |
Urban land. | | | , |
| | i
Coupee l S1light [ Slight———m—————— | Slightma—we e | Slight——me——————— I8light.
|
DoC#*: | |
| i
I I

See footnote at end of table.

I i
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TABLE 10.--RECREATIONAL DEVELOPMENT--Continued
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| | i ] |
Soil name and | Camp areas | Pienlc areas | Playgrounds | Paths and trails | @olf falrways
map symbol | i I i i
| l | i ;
| [ | | '
| | | | |
UoC#: | | | { |
Dakville—m—mrem——m—— | Severe: | Severs: |Severe: | Severe: |Moderate:
| too sandy. t too sandy. | too sandy. | too sandy. l droughty.
| l |
Uv#*: | i | | i
Urban land. | | | i
| | | |
Morogeorr—==m—me————— |Severe: |Moderate: |Bevere: |Moderate: |Moderate:
| wetness. | wetness. wetness. | wetness. | wetness,
I | ! | droughty.
| | |
Wa. |Severe: |Severe: [Severa: |Severe: | 3evere:
Wallkill % ponding. | ponding. | ponding. | ponding. E ponding.
| | |
We | Severe: | Severe: Severe: | Bevere: | Severe:
Warners } ponding. | ponding. ponding. | ponding. | ponding.
| | |
Wh | Severe: | severe: | Severe: | Severe: | 3avere:
Washtenaw | ponding. | ponding. | poending. | ponding.
| | |

i ponding.

# See description of the map

unit for composltion and behavior

characteristles of the map unit.
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TABLE 11.--WILDLIFE HABITAT POTENTIALS

[3ee text for definitions of "good," "fair," "poor," and "very poor." Absence of an entry indicates that the
soll was not rated]

| Potential for habltat elements Potential as habitat fop--
301l name and | | T Wild 1 I I [ |
map symbol | Grain l|Grasses | herba- |Hardwood| Conif- |Wetland |Shallow |Openland[Woodland |Wetland
land seed| and | eceous | trees | erous | plants | water |wildlife|wildlifelwildlife
| erops  |llegumes | plants | | plants | | areas
| | | I ] T { |
| | | | | | | | | :
Ad | Poor | Poor | Poor |Poar |Poor {Good |Good | Poor |Poor IGood, |
Adrian | | | | | ] | | |
| | | | i | | | | R
BaA |Fair |Good |Good 1Good |Good {Pair |Fale |Good |Good |Fair.
Blount | | | | I | | | i
[ | | | | | | | |
Br | Pair |Good |Good | Good | Good | Pair | Fair | Good |Good Fair.
Bourbon I | | | | | i | | |
| | | | | | | | j |
BtA |Poor |Poor |Fair |Poor |Poop |Poar [Very |Poor | Poor {Poop.
Brems | | | | | | | poor. | |
| | | | | | | |
cd |Very | Poor | Poor |Poor | Poor |Good [Gocd |Very Foor Good.
Cheektowaga : poor. } E | ’ i } , poor. i :
|
ChB. | Poor |Pair |Fair |Poor |Poor |Very |Very |Falir | Poor |Very
Chelsea I 1 I | 1 5 poor. 1 poor. l | { poor.
|
ChC, ChDe—mmme———— |Very | Falr |Fair |Poor | Paor |Very | Very | Poocr Poor |Very
Chelsea ’ poor. J } } : f pPoOGT . : poor. : | { poar.
Clk |Poor |Falir |Fair |Pair |Poor |Good |Good |Fair |Fair |Good.
e T U U U O O M A
COAmmm e e |Good fGood |Good |Good |Good | Poor |Very |Good |Good |Very
T T T e
Cob: 1Good | Good |Good |Good | Good |Very [Very |Good |Gond |Very
Coupee 5 l = 1 % 5 poor. l poor. 5 1 E poor.
Du#*, | | | } | | | | | |
Duneland i | | | | | | | | |
] | | | | | i | | i
Ed |Fair |Fair | Poor |Poor | Poor {Good |Good |Fatr |Poor iGood.
Edwards | | | | i | | i | |
| | | | } | | | |
Esh, EsBr——=m—a——— lGood |Gond | Gooad [Good |Good |Poor |Very | Good |Good IVery
Elston i | | | | | poor. | | | poor.
| | i | | | l | i |
Fh#¥, | { | | | | | | | ]
Fluvaquents | | | | | | | | | |
| | | | ! | | | | |
af |Falr | Poor | Foor | Poor {Poor | Good {Good | Fair |Poor | Good.
Gilford | | { | | | l | l |
| | | | | | | | | |
Ha i | Goed | Good |Goad |Gooad |Good |Poor |Poor |Good }Good {Poor.
Hanna | | ] | | l I | | |
| | } i | i | | | |
Hh#: | | | | i | | | | |
Histosols. | | | | | | | i | |
i | | ] | | | | | |
Agquolls. | | | | | | | | | l
i | i | | | I | | |
Hk |Fair fGood |Good |Good |Good |Poor |Poor |Gocd |Gaod |Poor.
Homer | | | | | I | | | |
| { | | | | | i |
Hm, Homeeaac e [Falpr | Poar {Poor | Poor |Poor |Good - |Good | Poor |Poor |Good.
Houghton | I | | | | ] | |
| | | | [ } | i | |
Ma |Very |Poor |Very |Very |Very |Good | Good |Very [Very |Good.
Martisco : poor. { } poOT. 1 poor. I poor., 1 } } poor. l poar. }

See footnote at end of table.
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TABLE 11.-~-WILDLIFE HABITAT POTENTIALS=-=-Continued

Potential for habltat elements [Fotential as habitat for—-—
[ T wild | i [

80il name and i I |
Grain |Grasses herpa= |Hardwood| Conif- |Wetland |Shallow | Openland |Woodland|Wetland

map symbol

[
| |
| i |
|and seed| and | ceous | trees | erous | plants | water |wildlife|wildlifelwildlife
| erops |legumes | plants | | plants | | areas | |
[ I i | | | | [ | 1
| | | | | | | | | |
Mm - |Fair |FPoor | Poor | Pocr {Poor |Good |Geod | Poor |Pagr |Good.
Maumee | | | } i | | i | i
| i | | | | | | | |
Kn | Poor |Poor | Poor fPoor |Poop |Good lGood |Poor | Pocr |Good .
Maumee Variant | | | | | | | | | |
| ] | { | | | | | |
Mp——— e mmm———— | Good | Pair |Fair |Fair |Fair | Gocd |Good | Falr | Fair {Good.
Milford | L i | | | | | | |
I | I | | | | | | . I
MPBR=m———— = | Good |Good |Good | Good |Good |Poor |Poor |Good {Good |Poor.
Morley | i | | i i | i |
| | | | I | | | | |
MpG2 mmemm e m e | Fatr {@ood | Gooa | Good |Good |Very |Very | Good |Good |Very
Morley } ; I I | I poor. = poor. } | { poor.
| |
MrD2 | Paor |Fair |Good |Good |Good {Very |Very |Fair | Good |Very
Moriey 1 I ‘ | E I poor. | poor. 5 ‘ { poGay .
| i
Mx—— | Poor |Pair | Good | Faip | Fair | Fair |Very fFair |Fair {Poar.
Morocoo | | H | | } | poor. | |
| | | i | | i | | |
Mz - - | Good | Good |Good |Goed | Good |Good |Good |Good |Good |Good.
Muskego | | | | | | | | i |
| [ | | | | | | | |
Nf {Very | Poor | Poor | Poor iPoor |Good |Geod | Poor |Poor jGood.
Newton | poor | ] } | | | | | |
| | | | | | | l | |
0aC, DaE-————wene—— | Poor | Poor | Pair |Fair |Fair |Very {Very |Pocr |Fair jVery
Dakville 1 l | | ] } poor. | poor. | | = poor.
i | | i | |
PRmm———— s mm | Good | Poor |Poor | Poor | Poor tGood |Good | Fair iPoor |Poor
Palms | I I | | l | | i |
| | | | | | | | | |
o0 N | #ood {Fair |Fair |Fair |Fair [ | Good |Fair {Fair |Good.
Pewamo | | | | | ’ | | i |
| | | | | | | | i |
Ph | Fair [Pair | Fair | Fair |Fair | Poor |Poor | Fair | Fair |Poor.
Pinhook | | | ] | | | i | |
| | | | | | | | | |
[ |Fair |Pair | Fair |Fair |Fair |Good |Good |Fair | Fair | Good .
Quinn i I | | | | | i | |
| | | | [ | | | | |
RlA, R1B2—m—mmem——— | Good | Good | Good |Good | Good | Poor |Very |Good |Good iVery
Riddles } { ; } : { : poor. : { : poor.
RlC2——— e m e |Fair |Good | Good | Good |Good |Very |Very | Good |Good |Very
Riddles 1 1 | | 1 I poor., | poor. | | l poor.
| | ! | |
R1D2 - | Poor |Fair |Good [Good |Good |Very {Very | Pair |Good |Very
Riddles ] | | ] | | poor. | poor. | | | poor.
| | | | | | | i | |
R1F - {Very |Poar {Good |Good |Good {Very |Very | Poor [Good {Very
Riddles | poor. | i | | | poer. | poor. | I | poor.
| | | | | | | | | |
Sak: o | | | | | | | i |
Jaugatuck———————-— | Poor | Poor |Pair | Poor |Poor | Good |Good { Poor |Poor |Poor.
| | | | I | | | | |
Pipestong———m————— lFaiP }Poor |Fair {Poor ;Poar }Poor }Fair ;Poor lPoor }Poor.
|
3Sb - | Good |Fair |Fair {Fair |Fair |Good 1Good |Fair | Fair |Good,
Sebewa | I I | | I | i | |
| L. | | | | | [ i i
Sefmmm e e —— |Poor | Fair | Good |Good |Gocd |Fair jFair | Faiv |Good |Fair.
Selfridge | I { | | i | | | i
| | i I | | I [ |

See footnote at end of table.
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TABLE 11.--WILDLIFE HABITAT POTENTIALS==Continued

| Potential for habitat elements Potential as habitat for——
501l name and | i I Wild | I | | |
map symbol ! Grain |Grasses | herba- |Hardwood| Conif- |Wetland |Shallow |Openland|Woodland|Wetland
|and seed| ana | cecus | trees erous | plants | water |wildlife|wildlife|wildlife
} erops  |legumea | plants J plants , areas g : }
| |
| | f | | | | |
L | Poor |Falr 1Go0d |Good |Good | Poor |Poor | Pair 1Good |Pooe.
Selfridge i | | | | | | | I i
| | i | | | ) | | I
So | Pocr | Poor |Foor |Poor Poor {Good Good {Poor {Poor |Good.
Suman | | I | | | | i
| i { | I | | I
Teh, TeBes———mmmeem | Good | Good |Good {Good |Good | Poor |Very |good |Good |Very
Tracy : , f : { } | poor. , } { poor.
TeC2 {Fair | Good | Good |Good |Gooed IVery |Very |Goed |Good {Vvery
Tracy 1 1 I { = 1 POOT. I poor. } } } poor.
TeD2 | Poor |Pair | Good | Good {Good |Very |Very | Fair {Good |Very
Tracy | | | | ! | poor. | poor. | | | poor.
| | | i | | I | | |
T¢F. i | | | | | | | | |
Tracy I | i I | | | | | |
| } { | | | | | | I
Tr | Good | Good |Good | Good |Good | Poor |Poor |Good |Good | Foor.
Troxel | | [ | | | I | | |
| { | | | i | | I |
TyA |Fair [Fair |Good |Fair |Falr {Poor |Very |Fair |Fair {Very
Tyner | | | | I | | poor. | i | poor.
} | | | | i N | i i
Ua*. | | I i | | | i | I
Udorthents | | i | | i | | | |
| | | I i | | l | |
Uck: | I I | | I } | | |
e e
L4 TP T T R — {Good | Good | Good tGood |Good | Paor |Very |Geod |Good |Very
| | l | | | poor. | | | poor.
| I i | | | i | i |
UoC#*: [ | | | | | | ] | |
Urban land. | | | | | | I | |
| ! | | ] | | | |
Qakvillag—e—————emma | Poor | Poor |Fair |Fair |Pair | Poor IVery |Poor | Fair Yery
| l i | | | poor. | | I poor.
| | | | | | | | |
Uy i | | | | ] | | |
Urban land. | | i | | | | | |
! | ! I | | ] | | |
MorogCo——————————— Poor [Fair |Good | Fair |Fair |Falp |Very | Fair {Fairp |Poor.
| | | | | | poor. | | |
| t | | | | | |
Wa Very | Poor {Poor Poor |Poor |Good {Good Poor |Poor Good.
Wallkill poor. I i | l | 1
) | |
We [very | Poor | Poor IPoor |Poor |Good | Good |Pocr |Poor | Good.
Warners | poor. | | | | | | | | |
| i | | | i | ] i
Wh Fair |Poor | Paor Poor | Poor |Good {Good Poor |Poor Good.
Washtenaw I i l { I 1
|

¥ See deseription of the map unit for composgltion and behavieor characteristics of the map unit.
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[Some terms that describe restrictive soll
fglight," "moderate,“ and "severe."

TABLE 12}--BUILDING SITE DEVELOPMENT

features are defined in the Glossary.
Absence of an entry indicates that the scil was not rated]

135

See text for definitions of

See footnote at end of table.

[ [ [ [ | |
Soil name and | Shallow | Dwellings i Dwellings { Small | Local roads | Lawns and
map symbol | excavations | without | with | commercial } and stresets | landscaping
| | basements | basements | buildings | |
[ | [ | | {
i i | | | |
Ad | Severe: | Severe | Savere: | Severe: | Severe: | Bevere:
Adrian | ponding, | ponding, | ponding. | ponding, | ponding, | excess humus,
| cutbanks cave,| low strength. | | low strength. | low strength, | pondlng.
| excess humus. | | | | frost aetion. |
| | | | |
BaAmm—————— e | Severe: | Severe: | Severe: | Severe: |Severe: |Moderate:
Blount | wetness. | wetness. | wetness. | wetness. | low strength, | wetness.
; | : | | frost action. I
i | |
Br |Severe: |Severe |8evere: |Severe: | Severe: |Moderate:
Bourbon | wetness, | wetness. | wetness. | wetness. | frost actlon. | wetness.
| cutbanks cave.! | | : |
| i i |
BLA=m=————————— == {Severe: |Moderate: | Severe: |Moderate: |Moderate: jModerate:
Brems | eutbanks cave,| wetness. | wetness. | wetness. | wetness. | droughty,
| Wwetness. } | | | | too sandy.
| | | | l |
cd . | Severe: {3evere |3evere: |Bavere: |Sevepre: |Severs:
Cheektowaga | ponding, | pending. | ponding. | ponding. | ponding. | ponding.
: too clayey. } | : } I
ChB | Severe: |Slight-mmm—m———— |slight==——————=- |Moderate: i 81ight=—————=== |Moderate:
Chelsea I cutbanks cave.| | | slope. | | droughty.
| | | |
Cche | Severe: |Moderate |Moderate: | Severe: | Moderate: | Moderate:
Chelsea | eutbanks cave.| slope. | slope. | slope. { slope. | slope,
{ 1 H l 1 1 droughty .
ChD | Severe: |Severe | Severe: | Severe: | Bevere: | Severe:
Chelsea | cutbanks cave,| slope. | slope. | slope- | slope. | slope.
| slope. | i | | |
] | | | |
[ | Severe: | Severe: | Severe: | Severe: | Severe: | Severe:
Cohoctah | wetness. | floeods, | floods, | floods, | floods, | fleods,
| | wetness. | wetness. | wetness. | frost sction, | wetness.
| | i 1 | wetness. }
| b | |
Coh |3evere: |S1ight==m=——=u== 181light——mmme——— |Slightm——————== |Moderate: |S1ight.
Coupee | eutbanks cave.l 1 | | low strength. |
| | |
COBmm = e | Severe: |slight———m————- |Slight———ma———— |Moderate: |Moderate: |S1light.
Coupee | cutbanks cave.l | slope. | low strength. |
| | | | | |
Du#*, | | [ i | |
Duneland | | | | | |
| I | | | |
Ed [ 8evere: | Severe | Severe: |Severe: | Severe: | Severe:
BEdwards | ponding, | ponding, | ponding, | ponding, | ponding, | excess hwmnus,
| excess humus. | low strength. | low strength. | low strength. | frost action, | ponding.
I i | } | low strength. |
| | |
EsA | Severe: [3lighte———————— [Slighte——————— | 81light————————— jSlighteemem——m—— | 31ight.
Elston lcmmmmscwew ! | |
| | |
) - | Severe: | S1ight==———m——o |31ight——mmm———— |Moderate: | Blight—m——————— | 5light.
Elston ; cuthanks cave.l } : slope. |
| i
Fh#, | | | | I |
Fluvaguents l | | % i |
| | | |
Gf | Severe: | sSevere: | Severe: | Severe | Severe: | Bevere:
Gilford | cutbanks cave,| ponding. | ponding. | ponding. | ponding, | ponding.
| ponding. | | E | frost action. |
| |
Hafmm——em— e ———— | Severe: | Slight———=——— |Moderate: | Slight—=——————— | Severe: |81light.
Hanna | cutbanks cave.{ | wetness. | | frost action. |
| |
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TABLE 12.--BUILDING SITE DEVELOPMENT--Continued

Soil survey

|
i Dwellings

[ ] ] [ |
80il name and | Shallow i Dwellings | Small | Toeal roads | Lawns and
map symbol | execavations | without with | commercial | and streets | landscaping
| } basements bhasements t puildings | E
| ] | |
| ! ) | i
Hh¥: | | | | ;
Histosols. | | | | |
i | i i
Aguolls. g | } :
i
Hk |Severe: |Severe: 1Severe: |Severe: |Severe: |Moderate:
Homer | cuthanks cave,| wetness. | wetness. | wetness. | low strength, | wetness.
| wetness. 1 | | | frost action. |
] | ] |
Hm, Howm—————mrem | Severe: |8evere: | Severe: |Severe: | Severe: Severe:
Houghton | ponding, | ponding, | ponding, | ponding, | ponding, excess humus,
| excess humus. | low strength. | low strength. | low strength. | low strength, | ponding.
| | | | frost action. |
| | | | | |
Mimmmm e e | Severe: | Severe: | Severe: |Severe: | Severe: | Severe
Martisco | pending, | ponding. { pending. | ponding. | ponding, | ponding.
| excess humus. } | | | low strength, |
| | | | | frost action. |
| | | | | |
M. | Severe: |Severe: | Severe: | Severe: | Severe: |Severe:
Maumee { cutbanks cave,| ponding. | ponding. | pending. | ponding. | ponding.
| ponding. ] | | | |
| i | ! ; |
Mn | Severe: |Severe: |Severe: |Severe: |Severe: | Severe:
Maumee Variant | cutbanks cave,| floods, | floods, | floods, | ponding, | ponding,
| excess humus, | ponding. | ponding. | ponding. | floods, | floods.
I ponding. | | | | frost action. |
| | | f i
Mp | Severe: | Severe: | Severe: | Severe: | Severe: | Severe:
Milford | ponding. | ponding. | ponding. | ponding. | low strength, | ponding.
I { | | | ponding, |
} I i | | frost action, |
| | | | |
MrB2=—e e |Moderate: [Moderate: |Moderate: {Moderate: |Severe: |31ight.
Morley | too clayey, | shrink-swell. | wetness, | shrink-awell, | low strength. |
: dense layer. } | shrink-swell. | slope. | E
i i |
Mré¢2emm— e |IModerate: |Moderate: |Moderate: | Severe: |Severe: |Moderate:
Morley | too elayey, | shrink-swell, | wetness, | slope. | low strength. | slope.
| dense layer, | slope. | slope, | |
: slope. 1 | shrink-swell. | | |
| | | |
L D | Severe: | Severe: |Severe: | Severe: | Severe: | Severe:
Morley | slope. | slope. | slope. | slope. | low strength, | slope.
| | i | | slope. |
| | i | | |
Mx | Severe: | Severe: | Severe: | 3evere: | Moderate: |IModerate:
Moroceo | cutbanks cave,| wetness. | wetness. | wetness. | wetness, | wetness,
I Wwetness. ] | | | frost action. | droughty.
| | ] | I
Mz |3evere: |Severe: | Severe: | Bevere: | Severe: | Severe
Muskego | excess humus, | low strength, | low strength, | low strength, | frost actlon, | excess humus,
| pending. | ponding. | ponding. | ponding. | low strength, | ponding.
: , i , ponding. }
Nf Severe: |Severe: | Bevere: | Severe: | Severe: 18evere:
Newton | cutbanks cave,{ ponding. | ponding. | ponding. | ponding. | ponding.
| ponding. ! : : } {
0acC 3evere: iModerate: {Moderate: |Severe: |Moderate: |Moderate:
Oakville eutbanks cave.| slope. | slope. | slope. | slope. | slope,
f ’ | , : droughty.
|
OaE Severe: |Severe: | Severe: |Savere: | Severe: |Severe:
Oakville cutbanks cave,| slope. | slope. | slope. | slope. | slope.
| | [ | I
| | | | I

; slope.

See footnete at end of table.
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TABLE 12.—=-BUILDING SITE DEVELOPMENT-=Continued
[ i i [ i |
801l name and | Shallow } Dwellings | Dwellings | Small | Local roads | Lawns and
map symbol | excavations | without | with | commercial | and streets | landscaping
| | basements ] basements | puildings | |
| | 1 i I |
| i | | | |
a | Severe: | Severe: | Severe: | Severe: | Severe: | Severe:
Palms | excess humus, | ponding, | ponding, | ponding, | pondilng, | ponding,
| ponding. | low strength. | low strength. | low strength. | low strength, | excess humus.
I } I I | frost action. |
| | |
Pe | Severe: | Severe: Severe: | Severe: | Severe: |Severe:
Pewamo | ponding. | ponding. ponding. | ponding. | low sirength, | ponding.
| | } | | ponding, i
| i | | l frost action. |
|, |
Ph Severe: | Severe: Severe: IS evere: | Severe: | Severe:
Pinhook wetness, wetness. wetness. | wetness. wetness, wetness.
cutbanks cave. | | frost action.
. | |
Qu | Severe: | Severe: |Severea: | Severe: | Severe: | Severe:
Quinn | wetness, | wetness. | wetness. |} wetness. | wetness, | wetness.
cutbanks cave.l | | frost action.
|
RlA~——— e — e 8lightme—m————- Moderate: Moderate: | Moderate: Moderate: Slight.
Riddles | ahrink-swell. | shrink-swell. | shrink-swell. low strength,
| | | frost action.
| | i
RIB2 == ———— 181light—mm————— Moderate: |Moderate: |Moderate: Moderate: Slight.
Riddles | | shrink-swell. | shrink-swell. | slope, | low strength,
i | i | shrink-swell. | frost action.
| | [ |
R1C2-— o= mmm e or e |Moderate: |Moderate: |Moderate: | Severe: Moderate: |Moderate:
Riddles i slope. | slope, | slope, | slope. low strength, | slope.
| shrink-swell. | shrink-swell. | slope, |
I I | | frost agtion.
I l
RiD2, RlF=r———===- | Severe: | Severe: | Severe: |Severe: Severe: Severe:
Riddles slope. | slope. | slope. 1 slope. | slope. | slope.
- | | |
Sa¥: | | | |
Saugatuck—m=—c—e—— |Severe: |Severe: | Severe: | Severe: Severe: | Severe:
| ponding, | ponding. | ponding, | ponding. ponding. | ponding,
cutbanks cave, | | cemented pan. | | | thin layer.
cemented pan. I 1 1 | 1
Plpestong===———w==- BSevere: | Severe: | Severe: | Severe: Severe: | Bevere:
| wetness, | wetness. | wetness. | wetness. wetness. | wetness.
| cutbanks cave.l | | i |
| | | | | |
Sb | Severe: i Severe: | Severe: ISevere: | Severe: | Severe:
Sebewa | cutbanks cave,| pondlng. | ponding. | ponding. | frost action, | ponding.
| ponding. | { | 1 ponding. {
| | |
Sed, SeBummmm————e | Severe: | 8evere: | Severe: | Severe; | Severe: | Moderate:
3elfridge | wetness, | wetness. | wetness. | wetness. | froast action. | wetness.
| cutbanks cave.l ! | = g
| | | |
GO ————— e nen | Severe: | Severe: | Bevere: | Severe: | Severe: | Severe:
Suman | cutbanks cave,| floods, | floods, | floods, | low strength, | wetness,
| wetness. | wetness. | wetness. | wetness. | wetness, | floods.
| } | | | floods. l
| | | | | i
T, | Severe: {8lightmm——————— 18lightr—mm———— |8lightm——em———— |Moderate: 1311ght.
Tracy | cutbanks cave.l| | | | frost action. |
| | | |
TeB | Severe: | SLigH b e = | $1ight-—==w~-——|Moderate: |Moderate: | 81ight.
Tracy | cutbanks cave.| | | slope. | frost action. |
| | |
TeC2wm—m— ——————— | Severe: {Moderate: |Moderate: |Severe: |Moderate: |Moderate:
Tracy | eutbanks cave,| slope. | slope. | slope. | slope, | slope.
} | i I } frost actlon. {
|
TeD2, TeFem———wm—— | Severe: | Severe: |Bevere: | Severe | Severe: |Severe:
Tracy | eutbanks cave,| slope. | slope. = slope. | slope. = slope.
| | l
| I | | |

E slope.

See footnote at end of table.
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TABLE 12.-~BUILDING SITE DEVELOPMENT--Continued

frost action,

| ] [ [ ] I
Soil name and | Shallow | Dwellings | Dwellings i Small | Local poads | Lawns and
map symbol |  excavations | wilthout | with |  commercial | and streets | landscaplng
| | basements | bagements | buildings } i
| | ] ! |
| | | | | |
Tr | Severe: {Severe | Severe: | Severe: | Severe: |Moderate:
Troxel | cutbanks cave.| floods. | floods. | floods. | Low strength, | floods.
| | | i | flocds, I
: | | | : frost action. |
| | | i
Tya |3evere: [Slighteme———eec | Slighte——m—e———— |3light=———— e | 8lightm———mem e |Moderate:
Tyner i cutbanks cave.| | | } I droughty.
| | |
Ua¥. | | ; | | |
Udorthents I | | | | |
| | | | | |
Uc*: | | I | | |
Urban land. 1 | | | i i
| | | I
Coupge==—————eee | Severe: (VN 30} A —— |8lightm—mm———— | Slight————m———a |Moderate: |S1ight.
: cuthanks cave.! I : i low strength. ,
| | | )
UoC#: [ | | | I |
Urban land. | | | | | |
| | | | | |
Oakville—wem—me——— {Severe: | Slighte—e—eame—— | 8lightem—we——— |Moderate: ISlightm—m—————. |Moderate:
: cutbanks cave. | | | slope. | r droughty.
i | | |
Uv#*: | | | | } |
Urban land. [ | ! | [ |
| | | | |
Moroccommem————— | Severe: | Severe: | Severe: | Bevere |Moderate: |Moderate;
| cutbanks cave,| wetness. | wethess. | wetness. | wetness, | wetness,
| wetness. | | | | frost action. | droughty.
| | | | i |
Wa | Severe: | Severe: | Severe: | 3evere: | Severe: | Severa;
Wallkill | ponding. | ponding, | ponding, | ponding, | pending, | pending.
I | low strength. | low strength., | low strength. I loW strength, }
| | |
We ~|Severe: | Severe: | Severe: | Severe: | Severe: | Severe:
Warners | ponding. | ponding. | ponding. | ponding. | ponding, | ponding.
} | | | I frost action. |
| | i | |
Wh | Severe | Severe: {Severa: | Severe | Severe: | Severe:
Washtenaw r ponding. : ponding. } ponding. ! ponding. | pending, , panding.
| |
] i i | | |

¥ 3ee description of the map unit for composition and behavior characteristics of the map unit.
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TABLE 13{--SANITARY FACILITIES

[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of

"slight," "moderate,” "good," "failr," and other terms.

net rated]

Absence of an entry indicates

that the scll was

| | | | |
S01l name and { Septie tank | Sewage lagoon | Trench | Area | Daily cover
map symbol | absorption | areas | sanitary | sanitary | for landfill
] fields | | landfill | langfill |
| | [ [ i
| | | | |
Ad | Severe: | 8evere: | Severe: | Severe: | Poor:
Adrian | ponding, | seepage, | ponding, | ponding, | ponding,
| poor filter. | ponding, | seepage. | seepage- | excess humus.
: ; excess humus. { ’
BaA |Severe: | Severe: |Severe: | Severe: | Poor:
Blount | wetness, | wetnessa. | wetness. | wetness. | wetness.
| peres slowly. | | i |
| | | | I
Br | Severe: | Severe: {Severe: {Severe: |Poor:
Bourbon | wetness, | seepage, | seepage, | seepage, | wetness.
, poor filter. | wetness. | wetness. | wetness. |
| | | |
Bt A | Severe: | Severe: | Severe: |Severe: |Poor:
Brems | wetness, | seepage, | seepage, | seepage, | seepage,
| poor rilter. | wetness. | wetness, | wetness. | too sandy.
i | | too sandy. | ‘
i | |
cd | Severe: | Severe: | Severe: | Severe: | Poor:
Cheektowaga | ponding, | ponding. | ponding, | ponding, | ponding.
| percs slowly. | | too elayey. | seepage. 1
| | i |
ChB= | Severe: | Severe: | Severe: | Severe: jPoor:
Chelsea | poor filter. | seepage. | seepage, | seepage. | too sandy,
| | | too sandy. | l 5EEPage.
| | | |
ChC—- | Severe: | Severe: | Severe: | Severe: |Poor:
Chelsea | poor filter. | seepage, | seepage, | seepage. | too sandy,
} 1 slope. l too sandy. l i seepage.
ChD. | Severe: | Severe: | Severe: | Severe: |Poor:
Chelsea | slope, | seepage, | seepage, | seepage, | too sandy,
| poor filter. | slope. | too sandy, | slope. | slope,
| I | slope. | | seepage.
| | | | |
Ck |8evere: | severe: | Severe: |Severe: | Poor:
Cohoctah | wetness, | floeds, | seepage, | seepage, | wetness.
| floode. | seepage, | floods, | floods, |
| | wetness. | wetness. | wetness. |
i | | i |
Col, COBr———==smmm- | Severe: | Severe: | Severe: | Severe: | Poor:
Coupee i poor filter. | seepage. | seepage. , saepage. } thin layer.
| |
Du#., | | | | |
Duneland | | ] i |
| i | i i
Ed | Severe: | Severe: | Severe: | Severe: |Poor:
Edwards | ponding, | ponding, | ponding. | ponding, | ponding,
| percs slowly. | seepage, | | seepage. | excess humus.
| | excess humus. ! J }
Esld, E3B-m———————e |21lighte—————————— |Severe: | Severe: | Severe: |Poor:
Elston | | seepage. | seepage. | seepage. 1 seepage.
| | | |
Fh¥. | | | | |
Fluvaquents | | | | |
| | | i |
Gf | Severe: | 3evere: | Severe: | Severe: | Poor:
@Gilford | ponding, | seepage, | seepage, | seepage, | seepage,
| poor filter. | ponding. | ponding, | ponding. | too sandy,
| | | too sandy. | l ponding.
| | | l

See footnote at end of table.
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TABLE 13.~~3ANITARY FACILITIES--Continued

Soil survey

| | | | I
35011 name and | Septic tank | Sewage lagoon | Trench | Area i Daily cover
map symbol | absorption | areas | sanitary | sanitary | feor landfill
| fields [ | landfill | landfill !
| i [ I
| | | | i
oA e e | 3evere: | Severe: | Severe | Severe: iPoor:
Hanna | wetness, | seepage, | seepage, | seepage, | seepage,
| poor filter. | wetness. | wetness, | wetness. | too sandy.
| | | too sandy. | |
| | | | i
Hh#; | | | | |
Histosols. | | | | |
| | | | |
Aguolls. | | | | |
| | | J |
Hx {Severe | Severe: | Severe | Severe: |Poor:
Homer | wetness, | seepage, | seepage, | seepage, | seepage,
{ poor filter. | wetness. | wetness, | wetness. | too sandy,
} : } too sandy. : E small stones.
Hm, Hom=——eeae— e |Severe: | Severe: | Severe |Severe: |Poor:
Houghton | ponding, | seepage, | ponding, | ponding, i ponding,
| percs slowly. | ponding, | excess humus. | seepage. } excess humus.
: I excess humus. | } {
|
Ma | Severe: | Severe: | Bevere | Severe: | Poor:
Martisco | ponding, | ponding, | ponding. | ponding. | ponding.
I percs Slowly. 1 eXeess humus. = | } excess humus,
|
~
Mm | Severe: | Severe: | Severe: | Severe: |Poor:
Maumee | ponding, | seepage, | seepage, | seepage, | seepage,
| poor filter. | ponding. | too sandy, | ponding. | tee sandy,
; ; ’ ponding. : : ponding.
Mn | Severe: [Severe: | Severe: | Bevere: |Poor:
Maumee Variant | floods, | seepage, | floods, | floods, | seepage,
| ponding, | floods, | seepage, | seepage, i too sandy,
1 poor fllter. l excess humus. | ponding. = ponding. E ponding.,
|
Mp Severe: | Severe: Severe: | Severe; |Poor:
Milfora ponding, | ponding. ponding, | ponding. | too clayey,
percs slowly. i too clayey. | | hard to pack,
: ; f | ponding.
L} 5 P — Severe: |Severe: |Moderate: | Slightmmm——————— |Rair:
Morley wetness, | wetnesa. wetness, | | too clayey,
percs slowly. ; too clayey. } | wetness.
MrC2 |Severe: |Severe: IModerate: |Moderate: |Fair:
Morley | wetness, | slope, | wetness, i slepe. | too clayey,
| peres slowly. | wetness. | slope, | | slope,
: I 1 too clayey. i 1 wetness,
MrD2 - | Severe: | Severe: | Severe: | Severe: |Poor:
Morley | wetness, | slope, | slope. | slope. | slope.
| perecs slowly, | wethess. } i |
| slope. I | | |
| | i | |
Mx - {Severe: |Severe: |Severe: | Severe: | Poor:
Morocco | wetness,, | seepage, | seepage, | seepage, | too sandy,
| poor filter. | wetness. | toc sandy, | wetness. | wetness,
i = % wetness. 1 1 seepage.
Mz |Severe: | Severe: | Severe: | Severe: |Poor:
Muskego | peres slowly, | seepage, | excess humus, | seepage, | hard to pack,
| ponding. | excess humus, | ponding. i ponding. | ponding.
| | ponding. ! | |
| | | I i
Nf -|Severe: |Severe: |Severe: | Severe: |Poor:
Newton | ponding, | seepage, | seepage, | seepage, | too sandy,
| poor filter. | ponding. | ponding, | pending. | seepage,
1 1 | too sandy. ] 1 ponding.
| !
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TABLE 13.=-=SANITARY FACILITIES=-=Continued

141

] [ { [ |
Soll name and | 3eptic tank | Sewage lagoon | Trench | Area i Daily cover
map symbol | abscrption | areas | sanitary | sanitary | rlor landfill
| fields | | landfill | landfill i
i | | I |
| | | |
0almmm e e | Severe: | Severe | Severe: | Severe: |Poor:
Gakville | poor filter. | seepage, | seepage, | seepage. | too sandy,
I . { slope. % too sandy. % 1 seepage.
QaE. | Severe: |8evere [ Severe: | Severe: |Pocr:
Cakville | slope, | seepage, | seepage, | seepage, | too sandy,
| poor filter. | slope. | too sandy, | slope. | slope,
: ! E slope. : }-seepage.
Pa - | Severe: | Severe: | Severe: | Severe: | Poor:
Palms | peres slowly, | seepage, | ponding, | ponding, | ponding,
| ponding. | excess humus, | excess humus. | seepage. | excess humus.
l I pending. 1 1 I
Pe | Severe: | Severe | Severe: | Severe: | Poor:
Pewamo | peres slowly, | ponding. | ponding, | ponding. | too clayey,
| ponding. | | too clayey. | | ponding,
, } } : : hard to pack.
Fh - | Severe: |Severe: | Severe: | Severe: | Poor:
Pinhook | wetness, | seepage, | seepage, | seepage, | wetness,
, poor filter. ’ wetness. | wetness. ’ webtness. } thin layer.
|
Qu | Severe: |Severe | Severe: | Severe: | Poor:
Quinn | wetness, | wetness, | wetness, | wetness. | wetness,
; pocor filter. f Seepage. } seepage. ’ I
RLA | Moderate: |Moderate |Moderate: jSlight—m———————= |Falr:
Riddles 5 percs slowly. I eepage. l $oo clayey. i 1 too clayey.
R1B2 |Moderate: |Moderate: | Moderate: [ 8light—m———rm———— | Fair:
Riddles | percs slowly. | seepage, | too eclayey. i | too clayey.
| | slope. | | |
| | | | |
R1G2 |Moderate: | Severe |Mederate: |Moderate: | Fair:
Riddles | percs slowly, | slope. | slope, | slope. | slope,
| slope. 1 | too clayey. l i too clayey.
|
R1D2, RlF-—————m | Severe: | Severe | Severe: | Severe: |Poor:
Riddles ; slope. | slope. f slope. | slope. ; slope.
| |
Sak: | I | i i
Saugatuck—————————— {Severe: | Severe | Severe: | Severe: | Poor:
| cemented pan, | ponding, | seepage, | seepage, | too sandy,
| ponding, | seepage, | ponding, | ponding, | seepage,
| peres slowly. | cemented pan. | too sandy. | ecemented pan. : area reclalm.
} | |
Pipestone————————— ISevere: |Severe |Severe: |Severe: |Poor:
| wetness, | wetness, | wetness, | wetness, | toe sandy,
| poor filter. | seepage. | seepage, | seepage. | seespage,
: 1 % too sandy. % 1 Wetness.
Sb |Severe: | Severe: | Severe: |Severe: |Pocr:
Sebewa | poor filter, | seepage, | seepage, | seepage, | small stones,
| ponding. | ponding. | ponding. { ponding. | seepage,
| ! | : : too sandy.
l
SeA, SeB—mm—m—m——————— | Severe: | Severe: |Severe: | Severe: | Poo
Selfridge | percs slowly, | wetness, | wetness. | wetness, | etness.
: wetness. : seepage. | } seepage. :
}
So | Severe: |Bevere |Bevere: | Severe: | Poor:
Suman | floods, | seepage, i floods, | floeds, | wetness,
| wetness, | flocds, | seepage, | seepage, | seepage,
I percs slowly. 1 wetness. 1 wetness. I wetness. } too sandy.

See footnote at end of table.
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TABLE 13.--8BANITARY PACILITIES--Continued

Soil survey

1 [ | | I
S0ll name and | Septic tank | Sewage lagoon | Trench | Area 1 Daily cover
map symbol | absorption | areas | sanitary | sanitary | for landfill
| fields | | lanafill I landfill |
I ] | | [
| | [ | i
TeA-— ISlight—--mecmem |Mederate: | Severe: [N -3 1 ARS— [Good.
Tracy : seepage. { seepage. } |
|
TeB. |811ght—me e [Moderate: |Severe: |Blightemem———— |Good.
Tracy | seepage, | seepage. | i
{ | slope. | : =
|
TeC2 {Moderate: |3evera }Severe: IModerate: |Fair:
Tracy | slepe. | slope. | seepage. | slope. | slope.
} | [ |
TeD2, ToFeww———— | Severe: | Severe | Severe: | Severe | Poor:
Tracy | slope. | slope. | seepage, | slope. | slope.
| | | slope. I |
| | [ | {
Tr | Severe: {Moderate: |Severe: | Severe: |Goed.
Troxel } floods, | seepage. | floods. r floods. f
| [
TyA {3evere: |Severe: |Severe | Severe: | Poor:
Tyner | poor filter. | seepage. | seepage, | seepage. | too sandy,
{ ! | too sandy. } | seepage.
| i |
Ua®, | I | i |
Uderthents | i | | !
| | | [ |
Uc¥: | | ] | |
Urban land. | | | I
| | | | |
Coupge————mm——ua | Severe: | Severe: | Severe: |Severe: |Poor:
| poor filter. | seepage. | seepage. | seepage. | thin layer.
! ] | i |
ToC*: | t | | |
Urban land. | | | I |
| | | |
Oakvillemmmmaea |Severa: |Severe: | 3evere: | Severe: fPoor:
| poor fllter. | seepage. | seepage, | seepage. | too sandy,
} I | too sandy. ] | seepage.
| | i |
UvE: | | | | I
Urban land. | i | | |
| | i i
Moroceo=——————— Severe: | Bevere: | Severe: | Severe: |Foor
wetness, | seepage, | seepage, | seepage, | teo sandy,
poor Filter. | wetness. | too sandy, | wetness. | wetness,
} | wetness. : } seepage.
|
Wa. Severe: |Severe: iSevere | Severe: |Poor:
Wallkill ponding. | ponding, | ponding, | ponding, | ponding.
; seepage, | seepage. ; seepage., i
[
We Severe: |Severe: | Severe [Severe: |Poor:
Warners ponding. | ponding. | ponding. | ponding. | ponding.
| | | |
Wh Severe: | Severe: | Severe | Severe: |Poor:
Washtenaw ponding, | ponding. | ponding. | ponding. | ponding.
| | | }
| | i |

I percs slowly.

* 3ee description of the map unit

for composition and behavier

characteristics of the map unit.
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TABLE 14.--CONSTRUCTION MATERIALS

[Some terms that describe restrictive soll features are defined in the Glossary. See text for definitlons of
"good," "fair," "poor," "probable," and "improbable." Absence of an entry indicates that the soll was
not t‘s.ted]

| area reclalm.

| 1 I |
Soil name and f Roadfill | Sand | Gravel i Topsoll
map symbol | | | |
| | | |
| i I 1
i i | i

Ad {Poar: | Propable——-——eema= | Improbable: |Pocr:

Adrian | wetness, { } too sandy. | wetness,

I| low strength. i | II excess humus.
| |

BaA- | Poor: | Improbable: | Improbable: |Poor:

Blount ’ low strength. I excess fines. | excess fines. ll thin layer.

|
Br - {Faipr: | Probablemmm—————— | Improbable: |Good .
Bourbon I| wetness, | | too sandy. Il
| |

BtA |Fair: |Probablge—eee————~—— | Improbable: | Poo

Brems | wetness. | | tee sandy. [ oo sandy.
i i } |

Cd {Poor | Improbable: | Improbable: | Poor:

Cheektowaga | wetness, { excess flnes. | excess fines. | wetness.

! low strength. | | :
| |

ChB, Chl=mm—————m e | Good- | Probable=—————e—— | Improbable: | Poor

Chelsea | | | too sandy. i too sandy.
| | i [

ChD. |Falr: |Probablge—————r——— | Improbable: |Poor:

Chelsea | slope. | | too sandy. | too =zandy,

| l | slope.
| | |
Ck Poor: - | Improbable: | Improbable: | Poor:

Cohoctah watness. | excess fines. | excess fines. { wetness.

| |

CoA, CoB Good === | Probable———==mm——— | Probable=—r—r—————— |Pair:

Coupee | | thin layer,
| } | small stones,
| | | area reclaim.
| ] i

Du*. |
Duneland |
I
Ed -— - | Poor: | Improbable: | Improbable: Poor:

Edwards | wetness, | excess fines. | excess fines. wetness,

| low strength. | excess humus.
i |

Esh, E8Bm=w————s—enm Good- Probable————————w—- | Improbable: |Fair:

Elston | too sandy. | small stones,
| i i ’ area reclaim.
| I |

Fh#, | | | |

Fluvaquents | | | l
| | | |

af | Poor: | Probable===—m=——== | improbable: |Poor:

gilford | wetneas. i | too sandy- { wetness.
| | |

Hah~- | Good | Probable————————— | Improbable: |Fair:

Hanna | | | too sandy. | small stones,
| | | | areaz reclaim,
i | i | thin layer.
| | | |

Hh#*: { | | |

Histosols. | | | |
| | | |

Aquolls. } ] | !
| | i

Hk |Fal | Probabl gemmmmm e ———— |Probable———mm————— {Poor:

Homer | etnesa. | | small stones,
] |
| I

See footnote at end of table.
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TABLE 14.—-CONSTRUCTION MATERIALS--Continued
| | | [
301l name and | Roadfill | Sand | Gravel | Topseil
map symbol | | | I
| | | |
{ [ ] |
| | | i
Hm, Ho | Poor: | Improbable: | Improbable: |Poor:
Houghton | wetness, | excess fines. | excess fines. | wetness,
| low strength. | } { excess humus.
I | |
Ma |Poor: | Improbable: | Improbable: |Poor:
Martiszco | wetness, | excess fines. | excess fines. | wetness.
| excess humus. | I |
| | }
Mm | Poor: |Probable———am————— | Improbable: |Poor:
Maumee | wetness. | | too sandy. | wetneas.
| { |
Mry |Poor: [l ] 11 1) I —— } Improbable: |Poor:
Maumee Variant | wetness. | | too sandy. | thin layer,
; | | } wetness.
| |
Mp | Poor: | Improbable: | Improbable: |Poor:
Milford | low strength, | excess fines. | exeess fines. | wetness.
| wetness. | I :
| |
MrB2, Mrlemmmemm e |Poor: | Improbable: | Improbable: | Poor
Morley { low strength. | excess fines. | excess fines. | area reclaim.
| | | |
MrD2 [Poor: | Improbable: | Improbable: |Poor:
Morley | low strength. | excess fines. | excess fines. | area reclaim,
| | | i slope,
| |
Mx—- |Fair: | Probable—————eamaae | Improbable: | Fair
Maroceo } wetness. | | too sandy. = too sandy.
{
Mz |Poar: | Inprobable: | Improbable: | Poor:
Muskego | wetness. | excess fines. | excess filnes. | wetness,
: | { excess humus.
I |
Nf |Poo [Probablem————cm———e | Improbable: | Poo
Newton | etness. | | too sandy. | etness.
| | I |
0ag | Good | Probable——ew—————— | Improbable: |Poor
Qakville i | | too sandy. | too sandy.
{ i | |
OaE {Fair: |Probable—————————- | Improbable: {Poor:
Oakville | slope. | { tooc sandy. | too sandy,
| | | | slope.
| | i |
Pa | Poo | Improbable: |Improbable: | Poor:
Palms | etness. | excess fines. | excess fines. | wetness,
| | i | excess humus.
| { i |
Fe | Poor: | Improbable: | Improbable: |Poor:
Pewamo | low strength, | excess fines. | exeess fines. | wetness.
| wetness. ! ] {
I |
Ph | Poo |Probablemes———m—e— | Inprobable: | Poor:
Pinhook | etness. | | too sandy. | wetness,
; f i | small stones.
| | |
Qu=-= | Poo |Probable—m——————— | Improbable: | Poor:
Quinn 1 etness. | too sandy. | wetness.
! i
R1A, R1B2 |Good | Improbable: | Improbable: |Faip:
Riddles : | excess fines. excess fines. | small stones.
| |
R1G2 |Geod | Improbable: | Improbable: IFair:
Riddles | | excess fines. | excess fines. | slope,
{ I i | small stones.
| | |
R1D2 |Fai |Improbable: | Improbable: | Poo
Riddles I 1ope. | excess fines. | excess fines. i lope.
| | |

See footnote at end of table.
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TABLE 14.--CONSTRUCTICON MATERIALS--Continued
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] [ { |
S80il name and | Roadrill | Sand | Gravel | Topsoil
map symbol | | | i
| | i |
[ | I [
| ] | |
R1F | Poor: | Improbable: | Improbable: |Poor:

Riddles | slope. | excess fines. | excess fines. | slope.

| | | |
Sa*: | | | |

Saugatuck—mmm=—————- | Poor |Probable=mmmm———— | Improbable: | Poor:

| wetness. | | too sangdy. | wetness,
| { | area reclaim.
| } | |

Pipestong————m———m—m | Poor: |Probable—————————x | Improbable: |Poor:

, wetness. i | too sandy. | wetness.
| |
3b - | Poor: |Probable=————m———— | Probable=———————— |Poor

Sebewa | wetness. | | | wetness,
| | | | small stones,
| | | | area reclaim.
| i | |

Seh, SeB-——————————m |Poor: | Improbable: | Improbable: | Fair:

Selfridge | low strength. | excess fines. | excess fines. | too sandy,
| i | | area reclaim,
| | | | small stones.
| | |

So | Poor: |Probable—————————- | Improbable: |Poor:

Suman | wetness. | | too sandy. | wetness.

| | |
Tch, TeP-——————————— |Good |Probable————ee———- | Improbable: |Fair:

Tracy | | | too sandy. | small stones,
| { | | area reclaim.
| | | |

TeC2 | Goed |Probablem————————— | Improbable: | Pair

Tracy | | | too sandy. | slope,
| | [ | small stones,
| [ I | area reclaim.
[ | | L

TeD2 -_— |Fair: |Probablémmemmmem——— | Improbable: |Poar:
Tracy | slope. | | too sandy. | slope.
| | | |
TeF—- | Fair: | Probable——=saeemae— | Improbable: |Poor:
Tracy { slope. | | $oo sandy. | slope.
| | i
Tr=—=- - | Good-———emm e e | Improbable: | Improbable: |Good .

Troxel | | excess fines. | excess fines. |

i | |
TyA=—- - | Good—-— | Probable———mmmmm—— | Improbable: |Poor:

Tyner | | | too sandy. | thin layer.

| | | I
Ua¥, | | | i

Udorthents | [ [ |

| | | |
Uok: I | | |

Urban land. | | ] I
| | i |

Coupgg——w—w—wecaaman tGood | Probable———mme———— |Probable———————m——= | Fair
| | | | thin layer,
| | | | small stones,
i | | | area reclaim.
| | | |

UoC¥: i | | |

Urban land. | | | |
1 | }

Qzkville—————aaa——- | Good ~|Probable-————————— | Improbable: {Poor:
| | { too sandy. E too sandy.
| | |

Uv#: | | | |

Urban land. | | ]
| [ |

MOroCCo——————— e == | Fair: | Probabl e=mmm—————— | Improbable: |Fair:
| wetness. | | $oo sandy. { too sandy.

|

See footnote at =nd of tabile.
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TABLE 14,--CONSTRUCTION MATERIALS-=Gontinued
1 [ | ]
Soil name and | Roadfill | Sand | Gravel | Topsoll
map symbol | | |
| | |
| | |
| ] |
W |Poor: | Improbable: Improbable: |Poor:
Wallkill | low strength, | excess fines. excess flnes. | wetness.
l Wetness., i {
|
We | Poor: | Improbable: Improbable: |Poor:
Warners | wetness, | excess fines. excess fines. | wetness.
l frost action. i {
]
Wh | Poor: | Improbable: | Improbable: |Poor:
Washtenaw } wethess. : excess fines. | exceas fines. } wetness.

¥ See description of the map unit

for compozltion and behavior characteristlcs of the map unit.
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TABLE 15| ~=WATER MANAGEMENT

[Some terms that describe restrietive soil features are defined in the Glossary. BSee text for definitions of
"slight," "moderate," and "severe." Absence of an entry indlcates that the seil was not evaluated]

Limitations for—-— Features affecting—-—

{ ]
S01l name and | Pond [ Embankments, | | 1 Terraces |
map symbol i reservolr | dikes, and } Drainage | Irrigation | and | Grassed
| areas | levees | i | diversions | Wwaterways
i | | | I |
| | | | | |
Ad | Bevere: | Severe: |Ponding, | Ponding, | Ponding, |Wetness.
Adrian | seepage. | sespage, | frost action, | soll blowing. | soil blowing, |
| | ponding, i subsides. | | too sandy. |
, | excess humus. | | : i
l | |
EBal |81lightme——————— IModerate: |Peres slowly, |Wetness, |Erodes easily, |Wetness,
Blount | | pilping, | frost action. | percs slowly. | wetness, } ercdes easily.
| | wetness. | | | percs slowly. |
i | | | j
Br | Severe: |Severe |Frost action, |Wethness, |Wetness, |Wetness.
Bourbon | seepage. | seepage, | ¢utbanks cave.| soil blowing. | soil blewing, |
| | piping, [ | | too sandy. I
[ | wetness. | | | |
| | | | | |
BtA | Severe: | 3evere: |Cutbanks cave |Wetness, |Wetness, |Droughty,
Brems | seepage. | seepage, | | droughty, | teo sandy, | pooting depth.
| | piping. | | Fast intake. | soil blowing. |
| | | ] I I
cd |Severe: | Severe |Percs slowly, |Ponding-e—em——— |Ponding——————=~ {Wetness.
Cheektowaga | seepage. | ponding. | poor ocutlets, | | |
1 | | ponaines | |
ChB | Severe: | Severe |Deep to water |Droughty, | Too sandy, | Droughty.
Chelsea | seepage. | piping, | | fast intake, | soil blowing. |
: | I seepage. | 5 soil blowing. | {
| | i
ChC, ChD=—m—m————m | Severe: | Severe: |Deep to water |Dreughty, | 8lope, | Slope,
Chelsea | slope, | piping, ] | fast intake, | too sandy, | droughty.
| seepage. | seepage. | | soil blowing. | seil blowing. |
| | } |
Ck | Severe: | Severe | Floods, |Wetness, |Wetness, Wetness.
Cohoctah | seepage. | piping, | frost action. | soil blowing. {1 scil blowing.
I | wetness. l 5 l |
|
CoA - | 3evere: | Severa: |Deep to water |Favorable—————— | Favorahle———m—— | Favorable.
Coupee f seepage. | thin layer. |
| | |
CoB - | Severe: tSevere: IDeep to water |3lope—m———————— {Favorabl g==———- Favorable.
Coupee 5 seepage. | thin layer. | | ! I
| | |
Du*. i | I | | |
Duneland i | | | | |
| | i | | |
Ed | Severe: |Severe |Frost action, |FPonding, | Ponding, |Wetness.
Edwards | seepage. | pending. | ponding, | s0il blowing. | soil blowing. |
, I | subsides. : | |
. | | |
Esh | Severe: |Severe |Deep to water |Favorablewe—=w- | Too sandy—————- | Favorable.
Elston | seepage. | seepage, | i
{ | piping. { | | |
| I | | l
EsB }8everea: | Severe |Deep to water |[3lopg=—ee—————- |Too sandy===m——— |Favorable.
Elston | seepage. | seepage, | |
| | plping. | | | {
| ’ | | | |
Fh*. | | | | | |
Fluvaquents | | | | : i
| | | | |
GT | Severa: | Severe |Ponding, | Ponding, |Ponding, |Wetness.
Gilford | seepage. | seepage, | frost action, | soil blowing. | toc sandy, |
| | piping, | ecutbanks cave.| | scil blowing. |
; R | | |
Hah |Severs: |Severe: |Deep to water 180il blowing---|Too sandy, | Favorable.
Hanna | seepage. | seepage. | | 30il blowing. |
| | | | |

See footnote at end of table.
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TABLE 15.--WATER MANAGEMENT--Continued

Soil survey

i Limitations fop=- | Features affecting=-
Soil name and | Pond | Embankments, ] Terraces [
map symbol | reservoir | dikes, and | Drainage | Irrigation | and | Grassed
| areas | levees | | | dlversions | waterways
| [ Nl 1 | |
i | | | I |
Hh#: | | | | | |
Histosols. | | | | | |
| | | | | |
Aguolls. = { f : t :
Hk | Severe: | Severe: |Frost action, [Wetness—w==em=- |Erodes easily, iWetness,
Homer | seepage. | seepage, | cutbanks cave. | | wetness, | erodes easily.
: } wethess. { } | too sandy. }
Hm, Hom=—=—am— |Bevere: |Severe: |Frost action, [Soil blowing, |Ponding, |Wwetness.
Houghton | seepage. | excess humus, | subsides, | ponding. | s0il blowing. |
= J ponding. f ponding. i | }
|
Md ~| Severe: | Severe: |Percs slowly, |Ponding————=—-- | Ponding———————- jWetness.
Martisceo | seepage. | ponding. | poor outlets, |
| | | ponatne. } |
Mm- |Severe |Severe: |Ponding, |Ponding, |Ponding, [Wetness,
Maumee | seepage. | seepage, | cutbanks cave.| droughty, | teoo sandy, | drougnty.
| | piping, | | fast intake. | soil blowing. |
| | ponding. | | | |
| | | | | i
Mn——— | Severe: | Severe: IPonding, |Ponding, |Ponding, |Wetness,
Maumee Variant | seepage. | seepage, | Ileoods, | droughty, i too sandy, | droughty.
| | piping, | frost actlon. | fast intake, | soil blowing. |
: R | | |
Mp - |Slightemmm————— {Severe: |Ponding, |Ponding, |Erodes easily, |Wetness,
Milford | | ponding. | percs slowly, | peres slowly. | ponding, | erodes easily,
, | r frost action. | } perces slowly. : percs siowly.
| |
MrBeeeee——— | Moderate |Moderate: |Deep to water IPercs slowly, |Ercdes easily |Erodes easily,
Morley | slope. | piping. | | rooting depth, | | rooting depth.
| | | | slope. | |
i | | | | |
MrC2, MrD2w——r———— |Severe: |Moderate; |Deep to water |Percs slowly, [Slope, 1S1ope,
Morley | slope. | piping. | | rooting depth,l| erodes easily.| erodes esasily,
, i ; f slope. } { rooting depth.
Mx | Severe: fSevere: |Cutbanks cave |Droughty, IWetness, |Wetness,
Morocco | seepage. | seepage, | | fast intake, | too sandy, | droughty.
| | piping, | [ wetness. | soil blowing. |
| | wetness. | | | |
| | | | | |
Mz | Severe: | Severe: |Percs slowly, |Ponding, |Ponding, | Wetness,
Muskego | seepage. | exeess humus, | subsides, | soil blowing, | soil blowing, | peres slowly.
i : ponding. | ponding. 1 percs slowly. 1 percs slowly. I
I
N | Severe: | Severe: |Ponding, | Past intake, |Ponding, | We tness,
Newton | seepage. | piping, | cutbanks cave.| droughty, | too sandy, | droughty.
| | seepage, | | ponding. | s0il blowing. |
: } ponding. } { = :
0at, OaE——~—m————e |Severe: | severe: |Deep to water |Past intake, |Slope, iSlope,
Oakville | seepage, | piping, l | droughty, | too sandy, | droughty.
; slope. E Seepage. , } s0ll blowing. } soll blowing. |
|
Pa -| Severe: |Severea: |Frost action, {Ponding, |Ponding, [Wetness.
Palms | seepage. | excess humus, | ponding, | soil blowing. | soil blowing. |
] | ponding. { subsldes. J ; I
Pems - |3light——~—————— | Severe: | Ponding, | Pondinge——————- | Ponding—memmmm——— |Wetness.
Pewamo | l ponding. 1 frost action. | } :
i
Fh | Severe: | Severe: |Frost action, |Wetnesse—-—=——a— |Wetnesg————m—m= IWetness,
Pinhook | seepage. | wetness, | cutbanks cave. |
I I piping. l : I |

See footnote at end of table.
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TABLE 15.--WATER MANAGEMENT--Continued
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Limitations fopr=-

Featurces affecting==-

Urben land.

| ]
Seil name and | Fond { Embankments, | | Terraces ]
map symbol ! reservolr | dikes, and | Drainage | “Irrigation | and | Grassed
I areas | levees | } I diversions } waterways
[ i I
| ] | |
Qu {Moderate: | Severe: | Frost action-—-|Wetness———————— |Wetness——e———=— [Wetness.
Quinn | seepage. | piping, i |
} l wetness. | I i i
Rla |Moderate: |8light-——ea——— |Deep to water |Favorable—=—===- | Favorable———=== {Favorable.
Riddles | seepage. , ! r :
R1B2—memsmm—m—— |Moderate: |Slight====~=—=—=|Deep to water |Slope————w—a=u== |Favorable=—eem== | Favorable.
Riddles | seepage, | |
| slope. | i I | |
| | | | | |
R1¢2, R1D2, R1F---|Severe: |3light-————r—r— |Deep to water |[Slope | Slope |Slope.
Hiddles | slope. { | | | |
| | | l |
Sak: | | | | | }
Saugatuck———————- | Severs: | Severe |Perecs slowly, |Fast intake, |Too sandy, |Wetness,
| seepage, | seepage, | ecemented pan, | ponding, | cemented pan, | droughty,
| cemented pan. | ponding, | ponding. | droughty. | ponding. | cemented pan.
| | piping. | i I |
] } | | | |
Pipestong——————— | Severe | Severe: |cutbhanks cave |Past intake, | Too sandy, | Droughty,
| seepage. | seepage, | | wetness, | soil blowing, | wetness.
| | piping, I | droughty. | wetness. |
| | wetness. | | i |
| | i | | |
Sb |Savere: |3evere: {Frost action, |Ponding——-————-- |Too sandy, |Wetness.
Sebewa | seepage. | seepage, | cutbanks cave, | | ponding. |
J , ponding. { ponding. : { f
Seh | Severe: |Severe: |Frost action—---|Wetness, |Wetness, |Wetness,
Selfridge | seepage. | wetness. | | fast intake, | soil blowing, | erodes easily.
: { | ! s0il blowing. , erodes easily.t
|
JeB |Severe: | Severe: |31lope, |Wetness, |Wetness, |Wetness,
Selfridge | seepage. | wetness. | frost action. | fast intake, | soll blowing, | erodes easily.
} { } } s0il blowlng. { erodes easily.‘
Sa |Severe: | Severe: |Floods, |Wetness, |Wetness , |Wetness .
Suman | seepage. | seepage, | frost action, | floods. | too sandy. |
| | wetness, | cutbanks cave.l| | |
S | | |
TchA Moderate: | Severe: |Deep to water |Soil blowing-—-|Scil blowing---|Favorable.
Tracy | seepage. ; plping. , | I t
|
TeB |Moderate: |Severe: iDeep to water |Soll blowing, |Soil blowing---|Favorable.
Tracy seepage, | piping. | | silope. | |
slope. [ | | | |
| i l I i
TeC2, TeD?2, ToF=--|Severe: | Severe: |Deep to water |Soll blowing, |Slope, |81lope.
Tracy | slope. i piping. i 1 slopes = soll blowing. |
T |Moderate: | Severe: |Deep to water [Floods———————== | Favorable——mm—- {Favorable.
Troxel } seepage. ’ piping. ’ } : |
TyA | Severe: | Severe: |Deep to water |Fast intake, |Too sandy, |Droughty.
Tyner | seepage. | seepage, | | s0il blowing, | soill blowing. |
r : piping. ! { droughty. } I
Ua%. } } l | | l
Udorthents | | i | | l
{ i | | | i
Uc#: | ! | | | i
Urban land. : | | J ; |
i I
Coupee=—m———————— | Severe: | Severe: |Deep to water |Favorable—-—-——- |Favorable—————— |Favorable.
seepage. 1 thin layer. 1 1 :
UpC#: | | | |
| | | |
I I I i

3ee footnote

at end of table.
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TABLE 15.--WATER MANAGEMENT--Continued
| Limitations Topr~= Features affecting——
801l name and | Fond | Embankments, [ [ Terraces ]
map symbol reservoir | dikes, and Drainage | Irrigation and | Grassed
areas | levees | I diversions | waterways
I [ [ |
I | | ] } |
UoC#: | | 1 | | i
Oakvillemam—uw—a—— |Severe: |Severe |Peep to water |Fast intake, IToo sandy, {Droughty .
seepage. | piping, | | droughty, s0il blowlng. |
; SeepaEge. , | soil blowing. f
I
Uv#: | ! I | | |
Urban land. | | | ] | |
| | | | i |
ey e T T T R ——— | 3evere: |Severe iCutbanks cave |Droughty, |Wetness, |Wetness,
| seepage. | seepage, | | fast intake, | too sandy, | droughty.
! | piping, l | wetness. | s0il biowing. |
’ , wetness. = = ! |
|
Wa -|Severe: | Severe: iPonding, |Pondingeem———-- |Pondingem—————- IWetness.
Wallklll | seepage. | excess humus, | poor outlets, | |
{ } ponding. | frost action. | : f
| ]
We |Severe: | Severe | Ponding, |Ponding————e—a= | Ponding———mm—m |Wetness.
Warners t seepage. 1 ponding. | poor outlets. | |
i | | |
Wh |Moderate: | Severe: |Peras slowly, |Pending, |Ponding, |Wetness,
Washtenaw | seepage. | piping, { frost action, | percs slowly, | erodes easily.| peces slowly,
I | ponding. | peonding. | erodes easily.| | ercdes easily.
i | | I |

¥ See descriptlon of the

map unit for composition and behavior characteristics of the map unit.
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[The symbol < means less than; > means more than.

TABLE 16}--ENGINEERING INDEX PROPERTIES

Absence of an entry indlcates that data were

151

not estimated]

|22-60{Mar1 _____________ I

See footnotes at end of table.

95-100 | 80-90
l

| I Clasgification [Frag— | Percentage passling [ ]
801l name and |Depth| USDA texture | [ |ments | sieve number-- |Liquid | Plas=
map symbol | | Unified | AASHTO | > 3 | [ | limit | ticity
| f | | |inches| 4 10 | k4o 200 | |_index
[ in | 1 I [ Pet | [ Pct |
| | | | I | [ | |
Ad | 0-32|8apric material |PT |A-8 | - S R A e i Bt
Adrian 132-60| 3and, loamy sand,|SF, 3 |4=2, A-3,1 © B0-100{60-100135=75 | 0-30 | === | *NP
E I| fine sand. { || A=1 l| | i { I i
217 P | 0-9 |S11t loam——————== IcL |a=6, A-4 | 0-5 [95-100195-100190-100}80-95 | 25-40 | 8-20
Blount | 9-42|811ty clay loam, |CH, CL {a=7, A&-6 | 0-5 |95-100]|90-100190-100{80-95 | 35-60 | 15-35
| | silty elay, clayl | ] i | | i |
| | loam. | i | | | | i |
|42-60j81ilty clay loam, |CL | Amf | 0-10 |90-100|9o 100 |80- 100|70 90 | 25-40 | 10-25
I | elay loam. | | i | | | |
| | | | | | I l I | |
- | 0-9 |Sandy loam-——-—=—= |sM, sSM-sC |A-2, A-4 | 0=-5 195~ I 9 |40-65 l15-40 | <25 | NP-T
Bourbon | 9-16|3Sandy loam, sandy|sSM, 8C, |a-2, &-%,) 0=5 [|90=10Q|7 |45-80 |20-45 | 15-35 | 2-16
| | clay loam, shaly| 3M-SC | A=B ] | I | | | |
| | sandy loam. | i | | | | | i
116-41 iLoamy sand, sandy|3M |4-2, A4 | 0-5 [BO=100C|75-99 |40-70 |15-40 | -—— | NP
| | 1loam, shaly | | | } | | | | i
} | sandy loam. | | | | | | i | i
{11-60|Stratified coarse|SP, SP-SM,|4=1, A=3 | 0-5 175-90 |45-85 l40-70 | 3-15 | === | NP
| | sand to shaly | sM | | | | | i | |
I | sand. | | | | l | | | |
| | | | | i | | | [
BtA——em e mmm e | 0-9 |Fine sand===————- |SM, SP=SM |A-2-4, | © | 100 85~ 100|50-85 | 5-15 | == | NP
Brems | I | | A-3 i | ) | | i
| 9-60|Sand, fine sand, |SM, SP-3M |A-3, I o | 100 |80- 100!50-85 | 5-25 | == | NP
{ | 1oamy sand. |I Il A-2=l II II l‘ l ll l t
ca | 0-13|Fine sandy loam |SM, ML, |A-2, A=-8 | @ | 100 [95-100155-85 |25-55 | 25-35 | 5-10
Cheektowaga I | | sM=SC, i | | | | | j |
| | | CL-ML | I | | | [ I |
113-30 |Loamy fine sand, |SM, SW-SM ja-1, A-2,] © | 100 195-100[45-80 | 5-40 | === | NP
| | fine sand, sand.l| | A-3 | | | | | l |
| | fine sand, sand.]| | A-3 | | | | | i
|30-60{3ilty clay, clay,ICL a6, A=4 | © | 100 ]95- 100190 100|75-95 | 25-40 | 10-20
’ I| silty clay loam. | { ]l : i , I } |I
ChB, Ch{, ChD=———| 0-7 |PFine sand——-————- | SM, SP-SM |A-2-4 i o | 100 | 100 |65-80 |10-35 | -—— | NP
Chelsea | 7-80|Fine sand, sand, |SP, &M, |a-3, | o | 1oo | 100 165-80 | 3-15 | === | NP
|I |I loamy sand. | 8pP=SM } A-2=h Ii ’ I : t I i
Ck | 0-18]5andy loam—~————— IML, SM a4, a-2 | o |} 100 | 100 165-95 130-75 | <30 | NP-6
Cohoctah !18 0{Loam, sandy leoam,|ML, SM, fa-4, A=-2 | O |95~100|80-100165-90 [20-70 | <30 | NP~10
} : loamy sand. | s¢, ¢L | } | : I : I }
| I
Coh, COBmm—mm———— | 0=161511t loam————===— lCL CL-ML |A-4, A-6 | O | 100 |95-100(85-95 |60-85 | 25-35 | 5-15
Coubpee |16-371Loam, clay loam, |[CL, SC tA-B | o 196-98 |80-95 |70-95 |40-90 | 30-L40 | 11-20
| | sandy clay loam.]| | l | | | | | I
|37-45]Stratified loamy |3M, SP-SM 1A-3, | 0-3 |88-95 |B0-85 |50=70 | 5~15 | ==~ | NP
| | sand to sand. | a-2-4 | | | i | | |
|45=60 | 3and and shaly | sW, &P, | 4=1-A } 0=5 [45-60 [30-40 115-20 | 2-10 | === {1 NP
| { sand. | SW=SM, } | i | | | i |
| | | gp-am | | | I | | | I
i | i I | | I | I | |
Du##, | l | | | | | | i J |
Duneland | I | | | i | | | | |
I i l | | 1 l | | | |
Edmrmm—mm - - | 0-22|Sapric material |PT |A-8 | o [P (R N T I
Edwards - 1 _— | © I 100 ll ||60—80 I — |i -_—
l
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TABLE 16.--ENGINEERING INDEX PROPERTIES--Continued

Classification [Frag— Percentage passing

[ [ I I f I
Soil name and [Depth| USDA texture | |Iments | slieve number—-— |[Liguid | Plas-
map symbol | | | Unified | AASHTO | > 3 | | [ | limit | ticity
| | | | |ineches| 4 | 10 | 40 | 200 | | index
= R R o P T T A B
EsA, EsBre————mm— | 0=19|Loam——————eem—m—m [CL, CL=ML |a=4, &6 | O | 100 1 100 |[85-95 160~-75 | 20-35 | 5-15
Elston 119-26|Sandy loam, loam,|SM, CL, [A-4, A-6 | 0  195-100175-95 |50-80 |35-65 | <30 | NP-1%
| | sandy clay leoam.| SC, ML | | | | | | | |
126=48|Loamy =and, aandylSP-SM 8M, |A-2-1, I 0-3 195-100175~95 [45-75 | 5-30 | <25 |} NP=-10
| lcam. | sc, SM-SCJ A-3, | | | | | | |
| | | A-1-~ | i | | } |
48-60 | Bandeme———mcem——— | 8P-5M, sSM |A-3, I 0=3 195-100170-95 140-70 | 5-25 -—= | NP
| | A=2-4, | j | i f |
| | | | A-1-B I | | | i i [
o | i i i | | | i | i
Fn*s, i | | I | | | | | | |
Fluvaquents | 1 | i | I | l }
: | | |
ar 0-10|Fine sandy loam |SM, SC, | A=l i 0 195-100|90-100165-3o 135=45 <25 | 2-10
Gilford | | | sM-SC | | i | | | i |
[10-36|8andy loam, fine |SM, SC, |a~-2-4 l o |50-100(90-100155-70 |20-35 | 15-30 | NP=8
| | sandy loam. | SM-3C i | i | | i ! i
|36-60 |Loamy sand, sand |8M, SP, |a-3, I 0 190-100|85-100118-60 | 3-2¢ | === | NP
| | | SP-3M | A~1-B, | | | | | I |
| I | | a-2-4 i | I i | |
| | ' | | | | { | | |
Hah | 0=13]132ndy loam————m——— lsc, SM-3C |a-2-4, I o [95-100185-100160-70 |30-40 |- 20-30 | 5-10
Hanna | | A=Y N | [ | | | - |
[13-31|Loam, sandy loam, IGL—ML CL,lA=8, A-6 | 0 |85=100]75=-95 |50-90 |35-70 | 20-30 | 5-15
| | elay loam. | sc, aM-5C | | | | i | | I
131-65|Stratified sand |SM, SP-SM |a-2-4, [ |80-100165=90 [40=70 | 5-15 | === | NP
| | to sandy lcam. | | A=3, | | | | | | |
| | | | A-1-B | | I ] | | |
}65-80|Sand, loamy sand |SM, SP-SM |A-2-4, } 0=-5 |80-95 |60-90 |30-70 | 5=15 | === | NP
| | | | A=3, | | | | | | |
| | | | 4-1-B | I | i I | |
| | | | I | | | | I |
Hh##; i { | | | | | | | | |
Histosols. | i | | | | | | | | |
| | ] | | | I | | | |
e T PR N T WO TR NS B
Hk | 0=10]|Loam———m—mmmm—aem {CL, CL-ML |A-4, 2-6 | ©  195~100|50~100]85-100170-95 | 25-35 | 5-15
Homer }10-22]811ty elay loam, |[CL |A=6, A-T | © |90-100(90-100190-100{70-%5 | 30-50 | 15-30
I | elay icam. | | | | I | I |
|22-34|Sandy clay loam, |3C |A-2-6, | 0-3 190-100(85-100175=-00 |30-50 | 25=35 | 1lo0-15
| | sandy loam. | a=6 | | } | |
|34-60|Stratified sand |3P, GP, |A-1 | 1-5 130-70 (22-55 | T-20 | 2-10 | =—-—— | NP
i | to very gravelly| SP-SM, | | | | i | | i
| | sand. | GP=GM | | I | | | | |
| | | i | | i I | i
Hn, Hom—w——mm—— e | 0-7T0|Sapric material |PT 1A-8 | 0 | mom | e | mmm } mem | mmm | aaa
Houghton | | J | | Iy | | | i
| | | { | [ i | i | |
Md | 0-9 |Sapric material |PT | - i o | === | === | === | === | === | ==
Martisco : Qu SD!Marl ------------- { — | —_— | © { —— } ——— { - } — f — = -—
| } |
M | 0-18|Loamy fine sand [3M lA=2=l | © 195=100]90-100150=75 | 5=30 | <30 | NP-5
Maumee |18-60]8and, loamy fine |SP, SP-SM [A-1-B, | ¢ 185-100175~95 135-70 | 3~25 | <30 | NP
| | sand. | | 4-3, i } [ | | I |
i | | 1 A=2=y | | i | | | }
| | i | | | | i | | |
Mn | 0-12]|Loamy sand—--——-— | sM, SP-SM |A-2-4 | o | 100 | 100 150-75 | 5=30 | <30 | NP-5
Maumee Variant :12-35|Sand ------------- ISP, SP=SM |4-1-B, | o | 100 ; 100 : 70 I 5-12 1 <30 : NP
| | A-3, | |
! | | | A=2=i i | | | | I |
|35=45 | Sapric material |PT |A~8 I o I Bt e B s T B
145-60 | Sand==——a——— |SP, SP-SM |A-1-B, I 0 | 100 1 100 |50-70 | 5=12 | <30 | NF
| | I | A=3, | | | | | i |
| | | | a-2-4 | | | | | | |
I I I | i } | | | I

8ee footnotes at end of table.
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TABLE 16.—-ENGINEERING INDEX PROPERTIES--Continued
I Classificaticn [Frag— 1 Fercentage passing | |
301l name and |Depth| USDA texture | [ |ments | sieve number—- {Liguid | Plas=-
map symbol | } | Unified | AASHTO | > 3 | [ | | limit | ticity
| | | | [inchesl 4 10 | 40 200 | | index
B | j N
--------------- | 0=171811ty elay loam |CL, CH 1A-7 | o© i 100 [95-100190-100(80-95 | 40-60 | 20-35
Milford [17=38]|81ity elay, silty|CH, CL bA=T | o | 100 [95-100§90-100§75-1001 40-60 | 20-40
| | clay loam, clay | | | | | | | | }
i ! loam. I | | | | l
|38-6015tratified clay |CL A6, A-T | 0 97— 100!95-190190 100]70-1001 30~50 | 15-30
1 1 to sandy loam. | I { { I ! : I =
MrB2, Mr{2, MrD2-| 0-8 [Silt loam———————— | oL | A6 | 0-5 [95-100195~100190-100185=95 | 25=40 | 10-20
Morley | B=34[811ty clay loam, |CL |4-6, A-T | 0-10 [95-100]190-100185-95 |80~30 | 30-45 | 15-25
| { elay loam. . | | | | | | | |
|34-601511ty clay loam, |CL |a=6, A=T7 | 0-10 195-100190-100|85-95 [80-9%0 | 30-45 | 10-25
e e e ]
Mx | 0-6 |Loamy fine sand |SM, SM-SC |A-2-1 | o | 100 | 100 [50-85 115-35 | <20 | NP-5
Morocco | 6=601Fine sand, sand [SM, SP-SM lA-3, | | 100 180-100|50-85 |} 5-25 | -— | NP
| i | | A-2-4 | i | | | i i
| | | | | | [ | | |
Mz=mmmm e e = | 0-1618apric material |{PT |A-8 | o | —=—= ] —== | e | - e
Muskego }IG-BOICoprogenous earth!OH, oL ,A—B } Q ! — ; — ! -— : } —_— : _—
Nf——— e | 0-15|Loamy fine sand |SM, SM-3C |A-2-4 | 0 | 100 | 100 [|50-75 115-30 | <20 | NP-5
Newton [15-60|Fine sand, sand, |3P-SM, SM |A-2-4, | O | 100 |} 100 |50-75 | 5-2% | — | NP
, | loamy fine sand. | : A=3 } } : ’ : } }
08C, 0aF=rm——mm—— | 0-4 |Fine sand=—---—-~|3M, SP, la-2, a-3 | 0 | 100 | 100 |50-85 | 0-35 | =—-~- | NP
Qakville | | | SP-SM I | i | | | | I
| 4-60|Flne sand———-——— |sM, =P, la=2, &=3 } 0 | 100 195-100]65-95 | 0-25 | === | NP
| i | Sp-3m | | | | | | | |
| | i | [ | i | | | |
Pa | 0-24|8apric material |PT | — | === | === | e | e | e | mme | eee
Palms |24=-60101lay loam, silty |CL-ML, CL lA-4, A6 | O |85-100|80~100[70-95 [50-90 | 25-40 | 5-20
| | elay loam, fine | | i | i | | | |
g ]
Pe | 0-10[31ilty clay leam |[CL la-6 b 0-5 |95-100190-100]|Y0-100170-90 | 25-40 | 10-20
Pewamo {10-39|Clay loam, clay, [CL, CH la=6, A=7 | 05 |95- 100|90 100|90-100|75 95 | 35-55 | 15-30
| | silty elay. | i ] | | |
39-60|Clay leam, silty |ICL |A-6, A-T | 0-5 I95-100190 100!90 100|70-90 | 30-45 | 14-25
| | clay loam. | | | | | | [ | |
| | | | | | | | | | |
3 | 0-12|Loam=———m———————— |cL, CL-ML [aA-4, a-6 | 0 | 100 [85-95 |75-90 |50-70 | 20-30 | 5<15
Pinhook ]12-39|Sandy loam, loam |SC, CL, |A=6, A=U,] © [95-100|65=-95 [50-90 |20-65 | 15-35 | NP-15
| ! | 8M, WL | A=2 | | ] | | | }
139-60|Stratified [sM, 3P-8M,]|A-3, i 0-5 |80-100|65-95 [35-65 | 5-25 | === | NP
| | shaly sandy | SWw-3M | A-2-4, | | | | i | |
I l loam to sand. } = A1 { = I % I { }
Qu } 0=8 |Loam——es-maee———— ICL, CL-ML |A=b, A-6 | O | 100 [90=100}75-95 I50-8% | 22-32 | 5-12
Quinn = 8-2 ,Sandy loam, loam }CL, ML, :A-u, A-f % ] :95 100}65 -95 I65 90 Ino-ss } 20-35 I 2-14
SM, 3C
|27-60 | Loamy sand, sand |SM, SP-SM |A-3, | 0-5 180-95 [70-90 |50=70 | 5-15 | === | NP
| I | | a-2-4 | | | | | | |
| | | | | | | I | | i
R1A, R1B2, Rlcz, | | | } : | | | } | i
R1D2, Rl1F——————m | 0-14|Loam————————————- | oL la-l, a=6 | © 195-100185~95 180-90 |60-75 | 20-35 | 8-15
Riddles |114=47|Sandy clay leam, ICL, SG | A~ I o | $0~100180-95 [75-30 135-75 | 25=40 | 10-20
i | clay loam, ioam.]| I | | | | | | i
|B7-60|Clay loam, sandy |CL, SM, fA-4, A=-6,| 0-3 185-95 [80-%0 [50-90 [30-70 | 15-30 | 2-15
| | icam, loam. | 8¢, ML | A-2 | i | | | | i
| | | | | | i | | |
SaE¥; | | | | i | | | | |
Saugatuck—m————— | 0-10lLoamy fine sand |SM |A-2-14 | o | 100 | 100 |5%0-70 |15-30 | -—= | NP
110-30| Sand—cw——eumcama- | $P-3M, SM |A-3, | o | 100 | 100 {80-95 | 5-15 | === | NP
| | | A=2=l | | | I I | |
| A~3 | o E 10Q : 100 =80-95 = 0=10 l — : NP
| I

530-60

ISand--------ﬁ—---}SP, SP-SM

See fcotnotes at end of table.
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TABLE 16.--ENGINEERING INDEX PROPERTIES--Continued
] I [ Classification | Frage= T Percentage passing [ |
S0i1l name and |Depth| TUSDA texture | [ |ments | zleve number—-- |Liquid | Plas-—
map symbol | | | Unified | AASHTO | > 3 | | I | 1imit | ticity
| | | | |[inches| 4 ] 10 | 4o | 200 | | _index
[ In T ] i [ Pet | [ | I [ Fet |
| | | ; | } | ] | | |
Sa*#; l I | i | I | | |
Pipestonge————== | 0-9 |Loamy fine sand |S8L , =M, | &-2-4, | o0 t95-100(90-100]60-80 | 0-20 | =-—- | NP
I I | Sp-sM b A-3 [ I [ I |
| 9-3218and, loamy sand,|SP-SM, SP,|A-2-4, i o 195- 1UD|90 100!60 80 | 6-15 | -== | NP
] | fine sand. sM | A-3 | | I i |
|32-60|8and, fine sand |SP-3M, SFP |A-3, I 0 195 -100|90-100I50 80 | 0-10 | -~~ | NP
| | | A-2-4 | | | | i |
| | | | | ] | | i |
Sb | 0=9 |Loame———em—————— CL, CL-ML |A-U4, A-6 | © 195=100180=100175-95 |50-930 | 22-35 | 6=12
Sebewa 1 9=3 6|Sandy elay leam, |3¢, ¢L la-4, a-6 | © |95~ 100|65 95 |55-45 [40-75 | 25=40 | 8=20
I | loam, gravelly | { | | } | [ |
| | elay loam. | | | | I | | | |
|36-60|8and and gravel |SP, SP-8M,|{A-1 | 0=5 |40=-75 |35-70 }20-40 | 0-10 | —-—— | NP
| GF, GP-GH) oo I
Sel, SeBeeme—ma= | D-22|Loamy sande==a——— SM, S8SM-3C |A-2 | 0=5 195=100}95=100|70-85 |20-35 | <20 | WP-5
Selfridge !22-25|Sandy loam-——————— ISM, 3G, =A—2,.A—4 } 0-5 195-100%95 100}65 -80 IES =45 { 15-30 I NP-1¢
5M-8C
|25-601Clay loam, loam, |CL |A-6, A=7 | D=5 ]95-100]|90-100|85-100|60-90 | 25-50 | 10-25
} J silty clay 1oam.; E : : f ’ } l t
So | 0-22{811ty elay loam |CL lA-6, A-7 | ©0 | 100 190-100/80-95 |60- 90 | 35=50 | 15-30
Suman |22-34|Clay loam, sandy |CL |4=6, A=7 | © | 100 I90 100165 -95 150-85 | 30-50 | 10-30
i | elay loam, loam. ] I i | | | |
134-60|5and, coarse sand|SM, SP-SM |A&-3, | o | 1o0 I90-100|u0-75 | 5=25 | —-—— | NP
| | | a~2-%, | ; | i | |
! | | | A~1-B | | | I | | |
| | | | | | | I | | |
TeA, TeB, TeC2, | | | | | | | | | |
TeD2, TeFe—w——a— | 0-8 |Sandy loam—=————— |sM, 3G, |a=2-b, | ¢ I90-100185 100!60 70 130-40 | 20-30 | 3-10
Tracy | | SM-SC | A-4 | | | | i
| B—ESILoam, sandy loam }ML, M, :A-ﬂ, A-6 } Q }95 100I80 -95 |65 -390 :35 -70 I 22-33 : 3-12
3C, CL
| 25=46 | Stratified |5C, sSM, | A-2-4, | 0o |95- 100|70 85 ITO-BS |25=50 | 20-30 | 3-10
| | shaly sandy | SM-3¢ | A=b | | | | | | |
| | elay loam to | | | | | | | | |
| | shaly -loamy | i | I | | | | l
| | sand. | | | | I I | } |
|46-60]3tratified iocamy |SM, SP-SM |aA-1-B, | 0-5 [80-95 [55-85 |30-65 | 5~20 | === | NP
| | sand to shaly | | A-3, | i | | | | |
B o b
T | D-35[811t loam~——==—— IGL, CL-ML |A-6, A=4 | © | 100 | 100 [95-100]85-95 | 25-40 | 5-20
Troxel [35-47 18311ty clay loam, ICL la=-6, A-7 | O | 100 |95~ 100|85 95 170-95 | 30=-50 | 15=30
| | silt loam. | | | | | | |
[47-80]Stratified silty |SM~S3C, CL, |A-4, A=6,] ©  [85- 100I80—100I70 -595 130 80 | 25-40 | 5-20
i | clay loam to | ac, CL-ML| A-2 | | | | | i |
} | gravelly loamy | | j | | | | | |
| | sand. | | | | | | | | |
| ! ] | | | | | i |
L7 - | 0-1%|Loamy sand-————-- | 5M |A-2-~4 | o |90-100]85-95 150=75 [15=25 | —=-— | NP
Tyner 113-40|Sand, locamy sand,|SM, SP-SM |A-2-i I o 190-100185-95 {50-70 |10-30 | -—= | NP
| | loamy fine sand.| | | | | | | | §
|40-60 |Fine sand, sand, |3M, SP-SM |a-3, | 0-5 |80-55 }[75=95 |50=70 | 5=25 | =— | NP
| | loamy sand. | | A=2=b | | | | | | |
| | | | | N | | I | |
Ua#®, | | | | | i | | | | |
Udorthents | | | | | t | | | } J
| | | | i } | ] | | |
Uck#; | I | i I [ i } i | |
Urban land. g 1 . | l 1 : I { : I
Coupeg————————— | 0=16]811t loam———————u |CL, CL-ML fa-4, a-6 | 0 | 100 |95-100[85-95 |60-85 | 25-35 | 5-15
[16-37]811t loam, elay ICL, SC | A=6 I 0 196-98 [80-95 [70-95 {40-30 | 30-40 | 11-20
| | leam, sandy clay| | | i | | i | |
I i loam. | | | } | | | | |
137-45| Stratified loamy |8M, SP-3M |a-3, | 0-3 [88-95 |80-85 |50=70 | 5=15 | === | NP
| | sand to sand. | | A-2-Y | | | | | |
|45-60|8and and gravel |3W, aPp, | A=1-4 | ¢=5 |45-60 |30-40 [15-20 | 2-10 | —— | NP
| SW-8M, | i | I | | | |
| GP=GM | | | | | } | |
| | i | | | [

I |
[ ! !

See footnotes at end of table.



i.a Porte County, Indiana

TABLE 16.--ENGINEERING INDEX PROPERTIES--Continued

155

eclay loam.

oo%gsnlooigo 100175 =95

| i [ Classification [Frag— | Percentage passing [ |
3cil name and |Depth| USDA texture I Iments | sieve number—-- |ILiquid | Plas-
map symbol I | | Unified | AASHTO | > 3 | [ ] i | Limit | tieity
| | | | linches| 4 | 1o { 40 | 200 | | index
[ In ] | ] [ Bct | [ I ] [ Bet 1
| | | | i | | | | | |
UoCE®: l } j | | | | | | | i
Urban land. | | | | | | | i { | i
| | I | | i | | [ | |
cakville———————- | 0-4 |Fine sand-e==—mww- | sM, 8P, la=2, A-3 | ©0 | 100 | 100 |50-85 | 0-35 | --— | NP
| } | SP-3M i I i | | | | |
| 4-60|Pine sand-—-————- | sM, SP, la-2, A&=3 | © i 100 |95-100165-95 | 0=25 | --—— | NP
| i i Sp-8M | | | | | | | |
| | | | | i | | i i i
Uyx®: | | } | | { } | | | |
broan et f SRR TR RO TR TR S TS
MOrocco————— =e==| 0=6 |Loamy fine sand |SM, SM~SC |A=2-4 | © | 100 | 100 [50-85 |i5=35 | <20 | WP=5
| 6-60|Fine sand, sand |3M, SP-3M |A-3, | 0 | 100 180~100]50-85 | 5-25 | === | NP
t | | | A=2=b | | | l | | i
| | | | | | | | | | I
Wa | 0-101511it loam—————esm= M5, SM, OL|A=5, A-7 | Q 195-100|90-~100|70=100|40-90 | 40-50 | 5-15
Wallxill |10-27}811t loam, loam, |CL, CLeML,|A-l | o [75- 100|70 100|6 0lu3=90 | 15-25 | 5-10
| | gravelly silt | SM-SC, SC| | | | I | }
| | loam. | | | | I i | | |
|27-60| Sapric material, |PT | -8 | o0 | —om | mmm | = ] e | = ] e
; : hemic material. | { = ; } } : : {
We | 0-10]811t loaM=—m—————— |ML, CL, OL|A-7, A5 | © 195-10095-10090-100}70-95 | 42-50 | 5-15
Warners {10-20}31ilt loam, loam, |ML, GL | A-4 I 0 |95~ 100|95-100I90 100170-495 | 15=30 | 5~10
| | silty clay loam. | | | | | | | |
o — T Tt IS Bt Bt e sl Bl e
Wh | 0=5 |8ilt loaM~==————- |ML, CL la=l4, A-6 | 0 | 100 | 100 |90-100|70-80 | 27-36 | 4-12
Washtenaw | 5-55{8ilt leam, leam |CL, ML |-G, A=H | © f 100 | 100 |90-1Q0]70-%0 | 27-36 | 4-12
I55 EA-B, AT 1 o i 5-1 t 36-50 1 15-28
} i I | | I

51
-Goisilty clay loam, |CL
|

| i |

¥ NP means nonplastic.

##* See description of the map unit for composltion and behavior characteristics of the map unit.
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TABLE 17L--PHYSICAL AND CHEMICAL PROPERTIES OF. SOILS

apply to the entire profile.

Entries

Absence of an

and "Organic matter” apply only to the surface layer.

Entries under "Erosion factors--T"
entry indicates that data were not available or were not estimated]

under "Wind erodibllity group"

[The symbol > means more than.
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See footnote at end of table.
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TABLE 17,=--PHYSICAL AND CHEMICAL PROPERTIES OF S0IL8--Continued

factors lerodi-|Organic

|[bility| matter
K

j T lgroup |

[ Erosion|Wind
|
|
|

| Shrink-swell
potential

Soil
|reaction|

|Permeability|Available]|

water
}

Molst
bullk
density

Scil name and
map symbol

|capacity

0.37
0.37
0.37
.10

Moderate——w——
LOW==————— e

LOoW=———— -

pH

~T7.3
=7.8
-B.4
-8.4

= onb- T

10-22
22-34
34-60

Homer

Hk:

LD - R —

Houghton

6.1-8.4
T.0-8.4

Mad

Martisco

0.17
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LoWr————m————
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Ukl
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TABLE 17.--PHYSICAL AND CHEMICAL PROPERTIES OF S0ILS--Continued
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# See description of the map unit for composltion and behavior characteristics of the map unit.



[The definitions of "flooding
The symbol > means more than.

TABLE 18,[-=30IL AND WATER FEATURES

" and "water table" in the Glessary explain terms such as “"rape," "brief," “apparent," and "perched."
Absence of an entry indicates that the feature 1s not a concern]

| | Fiocding | High water table b Bedrock | [ Rlsk of corrosion
$0il name and  |Hydro-| [ I [ I T |Potentiall
map symbol | logile] Freguency Duration |[Months | Depth | Kind |Months | Depth |Hardness| frost |Uncoated |Concrete
|group | | | | | | action | steel |
| [ [ I Fe | [ In | { i |
| | | i | | i | i |
Ad* | A/D |Nonem————a=- —_— | ——— | +1-1.0]|Apparent [lov-Mayl|l >60 | === | High: |High {|Moderate.
Adrian | | i i | I | | | i
| | | | | | | | | | [ |
Bah i C | Nong=—~———=~ | -_— | = [1.0~3.0|Perched |Jan-Mayl >60 | -— | High |High | High.
Blount | | I | [ | | | | | | |
| | | | i | i | | |
Br | B | Nongm——————= - | =—- 11.0-3.0|Apparent |Nov-Mayl >60 | == |High f Low | Moderate.
Bourbon } | | i | | | i | {
| | | i | | | | ] | | | |
BfAmmm—— e e m——— | A | None=rm——m—— } — | ——— {2.0-3.0|Apparent |Jan-Aprl 260 | == | Low | Low: fHigh.
Brems f | i | | | i | | | [ |
| | | | | | | | | | | [
cas | D |NONE=m—————— | - | === t+.5-0.5Perched [Nov=Jun| >80 | ——— |Moderate [High===-= | Moderate.
Cheektowaga | | I | [ | i | | i [ |
| | | | ] | | k | | i |
ChB, ChC, ChD-———= | A | Hong——m————— | === f === | 6.0 | === | === | 60 | =-= | Low | Low | Low.
Chelsea | | | | | | | | | | | |
| | | | | | | | | | | |
Ck - | B/D |Frequent=——-|Brief to |Jan-Dec| 0-1.0| Apparent |Sep-May| >60 | ==- [High |High |Low.
Cohoctah l | | iong. 1 I | i | | i [
| | i | | | | | | | | i
Col, COB-—==em——r- | B |None————mu=- | - | == | 260 | === | == | 60 | ——= | Low—————— | Moderate |High.
Coupee | | | | | | | i | | |
| | } | i i | | i | | i
Du¥#, | | ] | | I | | | | | |
Duneland I | | i | | | | | | | |
| | | | | | | | | | | |
Ed# - { B/D |None===————= | —_— | — | +1-0.5|Apparent|Sep~Jun| >60 fo—ee |High=—————| High===== | Low .
Edwards | | { i { | | | | | |
| | | | k | | | i | | |
EsA, EsBm—m————am- | B | None=em—=nr— ! - | ——— | »6.0 | —-— f === | 60 | === {Low [Low |Moderate.
Elston I [ 1 | | I l { i | | |
| 1 | | [ | | | | | | |
FnE#, | i | 1 I | i | | | I |
Favagents || | | I ! | } t | } |
G mm e — s ——— | B/D |None=——————== | _— | —— |+.5-1.0|Apparent |Dec-Mayl »>60 | —— | High |High |Moderate.
Gilford | | 1 i | | [ | | | I |
i | | | | § | | | | | |
Hal | B |Nong=——e———r | -— | ——- |3.0-6.0| Apparent |Mar-Apr| >60 | =—— {Highe==——o | Moderate |High.
Hanna | | | | | i ] } | | | |
| | i | § i | | } | | |
Hh##: | I | | | | } | | | | |
Histosols. | | | | | | | i | A | |
i i | | | | | | | | | i
Aquolls. | i | | | i | | | | | |
| | | | | | | | | | | |
Hi | B | None—~———aa=— | - i ——- |1.0=3.0]Apparent|Jan-Apr| >60 | = jHigh | High {High.
Homer | | | | | | | i i | | |
i | | | | | | | | |

3ee footnotes at end of table.
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TABLE 18.—S0IL AND WATER FEATURES--Continued

| [ Flooding | High water table | Bedrock ] | RIsk of corrosion
So0il name and | Hydro-| [ | |Potentiall |
map symbol | logic| Frequency | Duration |Months | Depth | Kind Months | Depth |[Hardness| frost |iUncoated |Concrete
lgroup | | | | | | | action | steel |
[ f | I Fe 1 I In | [ |
| | i | | | | | | | |
Hm#*, Ho¥ommmmaee— | A/D  |None———e=——= | _— | === | +1-1,0|Apparent|Sep-Jun| >60 | = |High |High | Low.
e U VA U T A O S S
Ma% I D |None——————eo | = -— I+.5-0.5Apparent | Oct=Jun| >60 | =—— | Highe=——m [High=e—u- |Low.
Martisco | | i | | i } | }
| | | | | | | | | | | |
| | | i | | | | I |
Mm ¥ | A/D  |Nong-————m=m | ——  J—— [+.5-1.0|Apparent |Dec=May| >60 | == |Moderate {High-w——— |Moderate.
Maumee ] | | [ | | | | | |
f f | | i | i | | |
Mn# [ A/D |Prequent [Brief IMar-Apri+.5-1.0| Apparent |Dec=May| >60 | —-— | Highe———— fHigh——===|Moderate.
Maumee Variant i } I I } I { } : 1 {
Mp#* | B/D |None———ecmee| e | =——  |+.5=2.0|Apparent |Mar-Jun| 60  J— |High————w | High==—a— {Low.
SO IO A R S A A v B R
MrB2, MeC2, MrD2——| | Nong————eaac ! —_— | —— 13.0=6.0|Perched |Mar-May| >60 [Q—— IModerate JHigh=-~——|Moderate.
Morley | | | | | | | | | | | |
| | | | | I | | | | f |
Mx | B |None——e——eac | == I ==  |1.0=2.0]Apparent|Jan-Apr| 360 J— |Moderate |LoWe—-———— | High.
Morocco | | | | | | | | | i | |
| | | | | | | ; | | |
Mz# [ A/D [NonEg=ema———— [ - | —— | +1-1.0lApparent |Nov-Aug| >60 | === |High———=o [Moderate [Moderate.
Muskego i | | | | | | | | i |
| | | i | | | | | | }
U BT | A/D  |None=meaee——- | — J— |+.5-1.0|Apparent |Dec-May| >60 | == |Moderate |High-———— | High.
Newton | i | | f | | | | | |
} | | | | | | ! | | i }
0al, 08FE—m——e——aae | & [ BULo% - —— ! — [— | 6.0 | =-= | == i »60 | =——— {Low [Low | Moderate.
e AR U N T T O A
Pak | A/D  |None—————mee | - | ==- | +1-1.0]|Apparent |Nov-May| >60 | ——— | High | High= i Moderate.
Palms | | [ | | | | | | | | |
| | | | | | | | | | | i
Pe* | C/D  iNoneeme——=——|  aaa | —-- | +1-1.0|Apparent|Dec—May| >60 [J— |High-—e—n |Highe=w—|Low.
Pewamo I [ | | | | | ! | i | I
| i | | | | | | | i
Ph | B/D [None=m—ae———- | —-— | —— | 0-1.0{Apparent|Jan-May| »>60 | ——— |Highe=——— {Highem——e | High
Pinhook | | i | | | | | | |
| | | | i | | | | | | |
Qu | B/D |None———————= | _— | === | 0-1.0|Apparent|Jan-May| >60 | = fHighmmeoe fHigh—m===|High.
Quinn i | | i | | | } i | |
i | | ! | | | | | i |
Rla, R1B2, R1C2, | f I | i | | | | |
R1D2, RlF-we————e | B 31 [o3 (TP — —-— | =——- [ 6.0 | === | ——— | >80 | —— |Moderate |Moderate |Moderate.
Riddles | | 1 | | i | | | | |
| | | | | | | | i | |
Sakk; | | | | i | i | ) i | i |
Saugatuck--——~-—-= c :None -------- | —_— ’ —_ ! +1-2.0|Perched rDec—Jun} >60 : -— fModerate ingh ————— {High.
Plpestong=mme———— I A ;None -------- —— { - fo.s-l.S}Apparent{Oct-Jun; >60 f -_— }Moderate L LOW=m———— |Moderate.
Sb#* | B/D  |None————mm—= I - — | +1-1.0{Apparent|Sep-May| >60 | === |High -|High | Low.
Sebewa 1 ! | 1 1 i i } } i i

See footnotes at end of table.
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TABLE 18.--S0IL AND WATER FEATURES--Continued

BUBIDU| ‘AJUNoy) auod B

‘ | | Flooding [ High water table Bedrock | | _Rigk of ecerreosion
301l name and | Hydro=-| | | | [ |Potentiall |
map symbol logic! Frequency | Duration |Months | Depth | .Kind IMonths | Depth I[Hardness| frost |Uncoated |Concrete
group | A l i | | i | action | steel |
[ [ [ I Fe ] | I In } i | ]
| | | i | i | | | |
Beh, SeB———mm————m o] [Nong«mm——-——— ! —-— | =—— {1.0-2.0| Apparent | Nov=-May 260 | == |High |High |Low.
Selfiiage i | | | | | I | | | |
| | | | | | | | | | | |
3o | B/D |Frequent—w—|Very beief |Nov=-Jun|l 0-0.5{Apparent|Nov—Jun] >80 | ——— {High {High | Low.,
Suman | | | i | | i | | | | |
| | | | | | | | | | |
Ten, TeB, Tel2, | | | | | | | | | | |
TeD2, TeFmmmmmm—— B |Nofe=m——————— | —— | —— i »6.0 | === | =—— | »60 [ |Moderate |LoW-—mm—== |High.
Tracy | | j | J | | | | | | i
| | | | | | | | | | | |
Tr | B |0ceasional |Very brief|Mar-Jun| »6.0 | -— | - | >60 j == |High |Low |Moderate.
Troxel | H | | | | | | | i | |
: | | | | | | | | i | | |
b T | A |Nong——————- | —-— | === {260 | === | -— i >80 | == | Low | Low -|High.
Tyner | | i | i | | | i | | |
| | | | | i | | | i | |
Uak®, | | | | i | | | | | i |
Udorthents I | i | | [ l | | | | I
i | | | i | | | i | | |
Uck#; | | | | i | | | | | | i
Urban land. | | | f | ; | ; | | | }
| | | | | | | | i | | |
COUPEEm——————— e l B :None ———————— I R f —_— : >6.0 f - : —— } >60 I —_— {Low ------ IModerate ’High.
UoCE#; | | | | | } | | | } i |
Urban land. | | | | | i i | i I | i
| | | | | | | ! | | i l
fakville———————— 5 A INone ———————— 1 —_— I — : >6.0 1 —— { —_— l >60 l — ILow- :Low %Moderate.
Dvs#: | | | | | ’ i | | | | |
Urban land. | | | | } i | | | | | |
| | | i | | | | | | |
MOroQeommm—m————— : B }None ———————— } — i - :1.0 2.0iApparentlJan—Ap I »60 _: —-— }Moderate :Low ------ [High.
Wa* | D [{NoNngemmm———a | —-_— | == |+.5-0.5|Apparent | Sep=Jun| >60 | ——- |Highe———|Moderate |Moderate.
Wallkill | ; | | | i | | | | | |
| | | i | | | | | l | |
We# | D [Nongew————== | = | - |+.5-0.5]Apparent |Nov=Jun| >60 | —— {High |High | Low .
Warners | | | | i | | | I | |
| i | | | | | i | |
o1 R —— I c/p :None -------- 1 —_— } -— =+.5-1.0IApparent%Dec—May{ >60 ! —_— :High ----- |High==—=-|Low
i | ; | | | | |

Washtenaw

& In the ""High water table-Depth'' column, a plus sigh preceding the range in depth indicates that the water table is
ahove the surface of the soil. The first numeral in the range indicates how high the water rises above the surface.
The second numeral lndicates the depth below the surface.

¥#% See descriptlion of the map unit for composition and behavior characteristics of the map unit.
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Soil survey

TABLE 19|.--CLASSIFICATION OF THE SOILS

Soil name

Family or higher taxonomic class

Adrian

Aquolls

Blount

Bourbon——-—

Brems
Cheektowaga

Chelsea—

¥Cchoctah -

Coupee
¥Edwards- -

*ElstonNwm—=

Fluvaquents
Gilford--

Hanna. -
Histosols

#Homer

Houghten

Martisco ~-
Maumee

Maumee Variant——————

Milford

Morley

Morocco

Muskego
¥Newton

Dakville -

Palmg==
Pewamo=-

Pinhook:

Pipestone

Quinn

Riddles
ESaugatuck

Sebewa

Selfridge -

Suman—-—
Tracy

¥Troxel-

Tyner-

Udorthents

#Wallkill
*Warners

¥Washtenaw

Sandy or sandy-skeletal, mixed, euic, mesic Terric Medisaprists
Loamy, mlxed, mesic Haplaquolls .

Fine, 1ilitic, mesic Aeric Ochragualfs

Coarse-loamy, mixed, mesic Aquultle Hapludalfs

Mixed, meslc Aquilc Udipsamments

Sandy over clayey, mixed, mesle Typlc Haplaguolls

Mixed, meslc Alfic Udipsamments

Coarse~loamy, mixed, mesic Fluvaquentic Haplaquolls

Fine-loamy over sandy or sandy-skeletal, mixed, mesic Ultic Hapludalfs
Marly, euic, mesic Limnle Medisaprists

Coarse-~loamy, mlxed, mesic Typic Argiudolls

Loamy, mixed, nonacid, meslc Fluvaquents

Coarse-=loamy, mixed, mesic Typic Haplaguells

Coarse-loamy, mized, mesic Aquultlc Hapludalfs

Euic, mesic Medisaprists

Pine-loamy over sandy or sandy-skeletal, mixed, mesic leric Ochragualfs
Euie, mesic Typic Medlsaprlsts

Fine-silty, carbonatic, mesic Histic Humagquepts

Sandy, mixed, mesic Typie Haplaguolls

Sandy, mixed, mesic Typic Haplaquolls

Fine, mixed, mesle Typic Haplaquolls

Fine, illitic, mesic Typle Hapludalfs

Mixed, mesic Aquic Udipsamments

Coprogenous, euic, mesic Limniec Medisaprists

Sandy, mixed, mesic Typle Humaquepts

Mixed, mesic Typic Udipsamments

Loamy, mixed, euic, mesic Terric Medisaprists

Fine, mizxed, mesic Typic Argiaquolls

Coarse-loamy, mixed, mesic Mollie Ochraqualfs

Sandy, mixed, mesie¢ Entic Haplaguods

Coarse-loamy, mlxed, mesic Typic Ochraqualfs

Fine-loamy, mixed, mesic Typic Hapludalfs

Sandy, mixed, mesic, ortstein Aeric Haplaquods

Fine-loamy over sandy or sandy-skeletal, mlxed, mesic Typlec Arglaquolls
Loamy, mixed, mesic Aquiec Arenic Hapludalfs

Fine-loamy over sandy or sandy-skeletal, mlxed, mesic Fluvaguentlc Haplaguolls
Coarse-loamy, mixed, mesic Ultle Hapludalfs

Fine-5ilty, mixed, mesic Typic Argiudolls

Mixed, mesic Typic Udipsamments

Loamy, mixed, nonaeld mesic Udorthents

Fine-loamy, mixed, nonacid, mesic Thapto-Histic Fluvaquents
Fine-silty, carbonatic, mesic Pluvagquentic Haplaguolls

Fine-loamy, mized, nonacld, mesic Aeric Fluvaquenta

¥The sell 18 a taxadjunct to the series.

See text for deseription of those characteristice of the soil

that are outslde the range of the seriles.
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accessible to all of its customers and employees. If you are experiencing
accessibility issues and need assistance, please contact our Helpdesk by phone at
1-800-457-3642 or by e-mail at ServiceDesk-FTC @ftc.usda.gov. For assistance
with publications that include maps, graphs, or similar forms of information, you
may also wish to contact our State or local office. You can locate the correct office
and phone number at http://offices.sc.egov.usda.gov/locator/app.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its
programs and activities on the basis of race, color, national origin, age, disability, and
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contact USDA’s TARGET Center at (202) 720-2600 (voice and TDD). To file a
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400
Independence Avenue, S.W., Washington, D.C. 20250-9410, or call (800) 795-3272
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