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

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 Porter County Soil and Water
Conservation District. Financial assistance was made available by the Board of
County Commissioners of Porter County. Major fieldwork was performed in the
period 1971-1977. Soil names and descriptions were approved in 1976. Uniess
otherwise indicated, statements in this publication refer to conditions in the
survey area in 1976.

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

This soil survey contains information that can be used in land-planning
programs in Porter County. It contains predictions of soil behavior for selected
land uses. The survey also highlights limitations inherent in the soil or hazards
that adversely affect the soif, improvements needed to overcome the limitations
or reduce the hazards, and the impact of selected land uses on the
environment.

This soil survey is designed for many different users. Farmers, foresters,
and agronomists can uss 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 seasonally wet or subject to flooding. Some are shallow to bedrock.
Some are too unstable to be used as a foundation for buildings or roads.
Clayey or wet soils are poorly suited to use as septic tank absorption fields. A
high water table makes a soil poorly suited to basements or underground
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
location of each soil is shown on the detailed soil maps. Each soil in the survey
area is described. Information on specific uses is given for each soil. Help in
using this publication and additional information are available at the local office
of the Soil Conservation Service or the Cooperative Extension Service.

. Buell M. Ferguson
State Conservationist
Soil Conservation Service
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PORTER COUNTY is in the northwestern part of
Indiana bordering Lake Michigan. It has an area of 425
square miles, or 272,000 acres. Valparaiso, the county
seat, is in the central part of the county. The population
of Porter County is about 95,100.

The Valparaiso Moraine extends across the county in
a north and northeasterly direction and divides the
drainage areas north and south. South and east of the
moraine are nearly level to gently sloping soils that drain
south into the Kankakee River. The gently sloping to
steep soils of the moraine are well dissected by small
drainageways. North of the moraine are lacustrine or
sandy, nearly level to steep soils that drain north into
Lake Michigan. Elevation of the land ranges from about
585 feet on the shore of Lake Michigan to about 888
fest above sea level. '

About 60 percent of the county is actively farmed.
Most of the area south and east of the moraine is in
cultivated crops. Corn, soybeans, and wheat are the
principal crops. Truck farms are on some of the muck
soils and on the lakebed soils in the northern part of the
county. A few orchards are on some of the Riddles and
Tracy soils. Urban development is continually decreasing
the acreage in farms. '

The first soil survey of Porter County was published in
1918 (4) but is now out of print. The present survey

updates the first survey and provides additional
information and larger maps that show the soils in
greater detail.

general nature of the county

Settlers moved into the area in the early 1800’s. In
January 1836 the Indiana Legislature formed Porter
County by separating from La Porte County all of the
land lying north of the Kankakee River and west of
Range 4 West. Porter County was named in honor of
Commodore David Porter. The county originally included
all the land that is now in Lake County.

The moraine and cutwash prairie were the first areas
fo be settled. The Kankakee marsh was not settled until
the river was dredged. The settlers came from other
parts of Indiana and the Eastern States. Newcomers
arrived in Porter County by following the Indiana Trail
southwest of Door Village in La Perte County. The
Indians who criginally occupied the area moved out as
settlers moved into the county.

Portersville was chosen as the county seat in 1836.
The name was changed to Valparaiso, meaning *Vale of
Paradise,” in 1837. In 1850 the population of Valparaiso
was 522, in 1960 it was 15,227, and in 1970 it was



20,020. Porter County had a population of 2,162 in 1840.
In 1960 the population was 60,279, and in 1970 it was
87,114,

relief and drainage

The highest elevation in Porter County is on a summit
in section 30, T. 36 N., R. 5 W, about 3.5 miles north of
Valparaiso. It is 888 feet above sea level. The lowest
elevation is on the shore of Lake Michigan. !t is about
585 feet above sea level. The flatter land in the southern
part of the county is more than 652 to 700 feet above
sea level. The higher lying part of the Valparaiso Moraine
north and northeast of Valparaiso is more than 800 feet
above sea level (4).

The relief of Porter 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. The area, which was a
swamp until the river was dredged, is drained by an
extensive system of drainage ditches that have made
most of the old marsh tillable. Some areas in the
Kankakee Valley are gently sloping to moderately sloping
windblown sand ridges. This plain to the north of the
Kankakee Valley in the southeastern part of the county
is nearly level to moderately sloping. The outwash plain
is transected by streams that flow into the Kankakee
Valley. The prairie outwash plain to the north of the
outwash plain southeast of Valparaiso is mainly nearly
level to strongly sloping and is pitted. Scme of these
pitted areas hold water for long periods, and some hotd
water for only a few days after periods of heavy rainfall.
The Valparaiso Moraine in the northern and western part
of the county is a dissected ridge that crosses the
county in a northeast to southwest direction. The highest
elevation 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 muckbeds. The
Valparaiso Moraing is the dividing line between water
flowing to the Gulf of Mexico and water flowing to the
Atlantic Ocean. North of the Valparaiso Moraine is the
Lake Chicago Plain that is mainly made up of nearly
level lakebed material. Bordering Lake Michigan is a
sand plain that consists of numerous sand dunes and
areas of low wet flats. This plain has a belt of high
dunes that rise as much as 200 feet above the level of
the lake and form an almost continuous band around
Lake Michigan.

water supply

Ground water is the main source of water in Porter
County. Supplies are adequate for drinking, household
use, and farmstead use in most areas of the county and
are generally adequate for industrial use. Wells are fairly
shallow in all areas except the moraine. The wells in the
moraine are deeper but are not always reliable for a
bountiful water supply, even for household purposes.

Soil survey

Artesian wells and springs are fairly common on the
moraine.

Plans are being formulated to store water in several
reservoire in the county. These reservoirs could be used
to supplement the water supplies of residential areas
and cities.

Lake Michigan is used as a source of water for
industrial use by some of the industries along the lake
shore.

Irrigation water is drawn from wells in the outwash
plain.

transportation facilities

There are 172 miles of highways in Porter Gounty.
This includes 19 miles of interstate, 16 miles of the
Indiana Toll Road, 71 miles of U.S. highway, and 66
miles of state highways. There are approximately 730
miles of county roads in Porter County. Most of these -
roads are paved. The major highways criss-cross the
county and provide good access to all parts of the
county.

One airport provides service to small private planes
and a small commuter airline in Porter County.

Eight main railroad lines with approximately 197 miles
of track cross the county. Passenger service is available
in Valparaiso. Commuter rail lines also operate
throughout Porter County.

The Port of Indiana, on Lake Michigan, provides
access to the Atlantic Ocean for transporting goods and
materials by ship.

manufacturing and business service of
agriculture

Valparaiso, the county seat of Porter County, has
many industries, ranging from small to fairly large. Large
steel mills are on the lakeshore near Lake Michigan.
These industries provide employment for much of the
labor force in Porter County and for some people from
surrounding counties.

Grain markets are provided by local elevators and by
maijor grain terminals on the shore of Lake Michigan
near Chicago.

The major livestock markets for catile and hogs are in
the Chicago area. Hogs also are marketed locally.

trends in popultion and land use

At present Porter County has a population of about
87,114 people and a population density of 205 people
per square mite. Population increased 44.5 percent
between 1960 and 1970.

During the period 1958 to 1967, urbanized land
increased by 44.6 percent and all categories of
agricuitural land decreased by the same amount. About
60 percent of the county remained in agricultural use (3).
This trend is expected to continue as long as urban land
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in the county is developed at the expense of agricultural
land. '

climate

This section was prepared by the National Climatic Center, Ashoville,
North Carolina.

Porter County is cold and snowy in winter and warm in
summer. Areas nearest the lake are markedly cooler
than the rest of the county in summer. Precipitation is
well distributed during the year and is adequate for most
crops on most soils. From late fall through winter, snow
squalls are frequent and total snowfall is generally
heavy. In some years a single prolonged storm can
produce more than two feet of snow on the ground, and
strong winds can create deep drifts.

gives data on temperature and precipitation
for the survey area as recorded at Valparaiso, Indiana in
the period 1951 to 1975. [Table 2|shows probable dates

| irst freeze in fail and the Tast freeze in spring.
Table 3{ provides data on length of the growing season.

In winter the average temperature is 27 degrees F,
and the average daily minimum temperature is 19
degrees. The lowest temperature on record, which
occurred at Valparaiso on January 28, 1863, is -23
degrees. In summer the average temperature is 71
degrees, and the average daily maximum temperature is
82 degrees. The highest recorded temperature, which
occurred on July 20, 1954, is 98 degrees.

Growing degree days are shown in table 3. They are
equivalent to “heat units.”” During the month, growing
degree days accumulate by the amount that the average
temperature each day exceeds a base temperature (40
degrees F). The normal monthly accumulation is used to
schedule single or successive plantings of a crop
between the last freeze in spring and the first freeze in
fall.

The total annual precipitation is 39.3 inches. Of this,
24 inches, or €0 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 5.13 inches at
Vaiparaiso on Qc¢tober 10, 1954, Thunderstorms occur
on about 45 days each year, and most occur in summer.

Average seasonal snowfall is 47 inches. The greatest
snow depth at any one time during the period of record
was 22 inches. On an average of 20 days, at least 1 inch
of snow is on the ground. The number of such days
varies greatly from year to year.

The average relative humidity in midafiernoon is about
65 percent. Humidity is higher at night, and the average
at dawn is about 80 percent. The sun shines 70 percent
of the time possible in summer and 45 percent in winter.

The prevailing wind is from the southwest. Average
windspeed is highest, 12 miles per hour, in March.

Crop development early in the growing season is
slowed by frequent cool winds off of a cold lake. This
slowing is important to fruit crops, which usually do not
blossom until after most chance of a spring freeze is
past. Fall winds, which blow off of a relatively warm lake,
delay the first fall freeze and prolong the growing season
for all crops.

how this survey was made

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

The soil scientists recorded the characteristics of the
profiles they studied and compared those profiles with
others in nearby counties and in more distant places.
They classified and named the soils according to
nationwide uniform procedures. They drew the
boundaries of the scils on aerial photographs. These
photographs show trees, buildings, fislds, 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 cafled 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 laboratory measurements and for
engineering tests. All soils are field tested to determine
their characteristics. Interpretations of those
characteristics may be modified during the survey. Data
are assembled from other sources, such as test results,
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 soil.

But only part of a soil survey is done when the soils
have been named, described, interpreted, and delineated
on aerial photographs and when the laboratory data and
other data have been assembled. The mass of detailed
information then needs to be organized s0 that it can be
used by farmers, woodland 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 ¢an 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 area vary widely in their
potential for major land uses. shows the extent
of the map units shown on the general scil map. It 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. Soil potential ratings are based on the
practices commonly used in the survey area to
overcome scil 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 cuftivated crops, hay and
pasture, woodland, and urban uses. Cultivated crops are
those grown extensively in the survey area. Woodland

refers o areas of native or introduced trees. Urban uses .

include residential, commercial, and industrial
developments. .

The names of some map units in Porter County are
not like those appearing in the recently published
surveys of the adjacent counties. This is due primarily to
the differences in percentage of the major sails in the
various map units.

Areas dominated by nearly level,
somewhat poorly drained and very poorly
drained soils on bottom lands and in
upland depressions

These areas are on nearly level bottom lands and
stream flood plains mostly along the Kankakee River,

and in bogs and old lakebeds scattered throughout the
county on glacial cutwash plains, till plains, and
moraines.

These areas make up about 3 percent of the county.
Most areas have been cleared and drained and are used
for cultivated crops. Some areas are used for woodland
or pasture. Most of these areas are generally unsuitable
for urban uses because of flooding, ponding, or a high
content of grganic matter.

1. Suman-Fluvaguents

Nearly level, very poorly drained and somewhat poorly
drained silty and loarmy soils; on flood plains

This map unit consists of nearly level soils on bottom
lands that are characterized by barely discernible swales
and swells. The areas are narrow and are along the
Kankakee River. Slope ranges from 0 to 2 percent.

This map unit makes up abcout 2 percent of the county.
it is about 50 percent Suman soils and simitar soils and
35 percent Fluvaquents. The rest is soils of minor extent.

The very poorly drained Suman soils are in the
depressicnal areas, in swales, and along poorly defined
drainageways. They have a surface layer of black silt
loam and a subsoil of dark gray, mottled clay loam and
sandy clay loam overlying sand.

Fluvaquents soils are on the slightly higher lying, flat
areas and slight rises. They are dominantly somewhat
poorly drained and have a surface layer that is dark gray
or dark grayish brown, mottled loam or silt lcam and a
subsgil that varies in texture.

The minor soils are the very poorly drained Gilford and
Maumee soils in larger depressional areas on the outer
edges of the map unit. |

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

If these scils are adequately drained, they are suited
to cultivated crops. Wetness and the hazard of fiooding
are the main limitations to use. Ponding or flooding is
commoen in winter and spring

The soils in this unit are poorly suited to trees. Oniy
water-tolerant trees grow on these soils. Because of
wetness and flooding, harvesting is restricted to very dry
seasons or to periods when the ground is frozen.

This unit is unsuitable for sanitary facilities and building
site developments. Flooding and wetness are the main
limitations. Pollution of ground water by effluent from
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spring.

waste disposal facilities is possible because of the sandy
underlying material.

2. Houghton-Adrian-Paims

Nearly level, very poorly drained organic soifs in bogs
and old lakebeds; on Uil plains, lake plains, outwash
plains, and moraines

This map unit consists of nearly level deposits of muck
in large depressional areas.

This map unit makes up about 1 percent of the county.
It is about 50 percent Houghton soils, 25 percent Adrian
soils, and 15 percent Palms soils. The rest is soils of
minor extent.

The very poorly drained Houghton soils are in the
deepest depressions or in the deepast part of a
depressional area. The organic layers are more than 51
inches thick. The surface layer is black muck, and the
underlying layers are dark brown and very dark grayish
brown muck. Houghton soils cannot be differentiated
from the other muck soils by visual means.

Figure 7.1-Suman silt loam and Fluvagquents along the Kankakee River. These soils are frequently flooded by heavy rainfall in

The very poorly drained Adrian soils are in somewhat
shallower depressional areas than Houghton soils, or
they may be near the edges of units of deeper muck.
The organic layers are 18 to 51 inches thick. The
surface layer is black muck and the underlying layers are
very dark gray muck overlying sand. Adrian soils cannot
be differentiated from the other muck soils by visual
means.

The very poorly drained Palms soils also are in
somewhat shallower depressional areas, or they may be
near the edges of units of deeper muck. The organic
layers are 16 to 51 inches thick. The surface layer is
black muck and the underlying layers are black and dark
gray muck overlying loamy mineral material. Palms soils
cannot be differentiated from the other muck soils by
visual means.

Of minor extent are the very poorly drained Edwards
soils that are underlain with marl and the very poorly
drained Maumee and Sebewa soils near the edges of
the depressional areas.

Some of the acreage of this unit has been cleared and
is used for cultivated crops. Most of these cleared areas
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have been drained. Water-tolerant trees and shrubs grow
in some swampy areas, and cattails and other water-
telerant herbaceous plants grow in other swampy areas.

If these soils are adequately drained, they are suited
to cultivated crops. Ponding and wetness are the main
limitations, and wind erosion is the main hazard in the
use of these soils for farming.

The soils in this unit are poorly suited to trees. Only
water-tolerant trees grow on these soils. Because of
wetness and ponding, harvesting is restricted to very dry
seasons or to periods when the ground is frozen.

This unit is generally not suitable for sanitary facilities
and building site developments. Ponding is the main
limitation. Pollution of ground water by effluent from
waste disposal facilities is possible in areas that have
sandy underlying material.

Areas dominated by nearly level to very
steep, well drained, very poorly drained,
and moderately well drained soils on
uplands and in upland depressions

These areas are on nearly level to very steep outwash
plains, old beach ridges, and lake plains in the northern
part of the county.

These areas make up about 8 percent of the county.
They are used primarily for woodiand. A large area is
used for building site development.

3. OQakville-Maumee-Brems

Nearly level to very steep, well drained, very poorly
drained, and moderately well drained sandy soils; on
outwash plains, lake plains, beach ridges, and sand
dunes

This map unit consists of nearly level to very steep
soils on alternating high ridges and flats. The ridges are
old windblown dunas that have been stabilized by trees,
and the flats are low lying areas between the sand
ridges. These areas are large and are near Lake
- Michigan. Slope ranges from 0 to 40 percent.

This map unit makes up about 8 percent of the county.
It is about 32 percent Cakville soils, 22 percent Maumee
soils, and 18 percent Brems soils. The rest is soils of
minor extent.

The welt drained Oakvifle soils are ¢n ridges; old
dunes, and higher swells. They have a surface layer of
very dark grayish brown fine sand and a subsoil of
yellowish brown and light yellowish brown fine sand.

The very poorly drained Maumee soils are in
depressional areas. They have a surface layer of black
loamy sand, a subsurface layer of very dark gray loamy
sand, and a substratum of grayish brown and very dark
grayish brown, mottled loamy sand and sand.

The moderately well drained Brems soils arg on lower

lying swales and higher lying flats. They have a surface
layer of very dark brown sand and a subsoil of yellowish

brown sand overlying light yellowish brown, strong
brown, and dark brown, mottled sand and loamy sand.

Of minor extent are the well drained Urban land-
Psamments in areas that have been disturbed by
excavation and construction; the very poorly drained
Adrian and Houghion soils in depressional areas; the
somewhat poorly drained Morocco soils on higher lying,
flat areas; and the excessively drained Dune land on
bare sand dunes near the shore of Lake Michigan.

Most of the acreage of this unit is used for woodland.
Trees are generally mixed hardwoods. A few small areas
have been cleared and are used for urban or industrial
pUrposes.

The steeper. soils have poor potential for cuitivated
crops because of slope and droughtiness. If these areas
are cleared, the sands are subject to moving and shifting
by winds. The soils on the lower lying areas are wetter
than other areas and require drainage to be suitable for -
cultivated crops.

The soils in this unit are suited to trees. However, the
steep, sandy slopes hinder the use of fogging equipment,
and the wet, low areas restrict the use of logging
equipment to dry seasons or to periods when the ground
is frozen. Erosion is a hazard along logging roads and
skid trails.

This unit is poorly suited to sanitary facilities and
building site developments. Slope is the main limitation.
Pollution of ground water by effluent from waste disposal
faciliies is possible because the sandy soil has poor
filtering qualities.

Areas dominated by nearly level,
somewhat poorly drained to very poorly
drained soils on uplands and In upland
depressions

These areas are on nearly level outwash plains, lake
plaing, and valley trains mostly in the southern and
eastern part of the county.

These areas make up about 25 percent of the county.
Most areas are drained and are used for cultivated
crops. Most of the areas have poor potential for urban
uses because of weiness and ponding.

4. Gilford-Maumee-Morocco

Nearly level, very poorly drained and somewhat poorly
drained loamy and sandy soils; on outwash plafns and
lake plains

This map unit consisis of nearly level soils on very
gradual swales and swells. Most areas are drained by -
open ditches. Slope ranges from 0 10 2 percent.

This map unit makes up about 5 percent of the county.
It is about 30 percent Gilford soils, 25 percent Maumee
soils, and 15 percent Morocco soils. The rest is soils of
minor extent.

The very poorly drained Gilford soils are in broad
depressional areas. They have a surface layer of very



dark brown loam, a subsurface layer of very dark gray
sandy loam, and a subsoil of dark gray and dark grayish
brown, mottled sandy ioam and loamy sand.

The very poorly drained Maumee soils also are in
broad depressional areas. They have a surface layer of
black loamy sand, a subsurface layer of dark gray loamy
sand, and a substratum of grayish brown and very dark
grayish brown, mottled loamy sand and sand.

The somewhat poorly drained Morocco soils are on
slightly higher lying, broad flats and slight rises. They
have a surface layer of very dark brown loamy sand and
a subsoil of yellowish brown and brownish yellow,
mottled sand.

Of minor extent are the somewhat poorly drained
Bourbon seils on slightly higher lying, broad flats and
slight rises and the moderately well drained Brems soils
on higher lying, broad flats and slight rises near
sandhills. Also included are the very poorly drained
Newton soils in depressional areas near sandhills or
ridges and the excessively drained Plainfield soils on the
higher lying and more sloping positions.

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

Soil survey

have been drained (fig. 2). Most of the swampy areas

and sandy ridges are used for woodland or pasture.

If these soils are adequately drained, they are suited
to cultivated crops. Wetness and ponding are the main
fimitations to use. Ponding is common in winter and
spring.

The soils in this unit are poorly suited to trees. Only
water-tolerant trees grow on these soils. Because of
ponding, harvesting is restricted to exiremely dry
seasons or to periods when the ground is frozen.

This unit is poorly suited to sanitary facilities and
building site developments. Ponding is the main
limitation. Pollution of ground water by effluent from
waste disposal facilities is possible because the sandy
soil has poor filtering qualities.

5. Bourbon-Gilford-Pinhook

Nearly level, somewhat poorly drained to very poorly
drained loamy soils; on outwash plains, valley trains, and
fake plains

A well maintained drainage ditch in the Gilford-Maumee-Merocco map unit. This ditch removes excess water from the
sqils.
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This map unit consists of nearly Jevel soils on very
- gradual swales and swells. Most areas are drained by
open ditches. Slope ranges from 0 to 2 percent.

This map unit makes up about 12 percent of the
county. It is about 40 percent Bourbon soils, 25 percent
Gilford soils, and 13 percent Pinhook soils. The rest is
soils of minor extent.

The somewhat poorly drained Bourbon soils are on
higher lying broad flats and slight rises. They have a
surface layer of very dark brown sandy loam; a
subsurface layer of brown, mottled sandy loam; and a
subsoil of brown, yellowish brown, and pale brown,
mottled loam, loamy sand, and sand and shaly sand.

The very poorly drained Gilford soils are in broad
depressional areas. They have a surface layer of very
dark brown loam; a subsurface layer of very dark gray
sand; and a subsoil of dark gray and dark grayish brown,
mottled sandy loam and loamy sand.

The pooriy drained Pinhook soils are on slightly higher
lying positions in the depressional areas. They have a
surface layer of very dark grayish brown loam; &
subsurface layer of light brownish gray, mottled sandy
loam; and a subsoil of light brownish gray, gray, and
grayish brown, mottled ioam, sandy loam, and loamy
sand.

Of minor extent are the very poorly drained Adrian and
Sebewa soils in lower lying, large depressional areas and
the moderately well drained Hanna soils on slightly
higher, nearly level areas. Also included are the
somewhat poorly drained Alida soils on higher lying,
broad flats and slight rises; and the well drained Tracy
soils on higher lying, nearly level to gently sloping areas.

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

If these soils are adequately drained, they are suited
to cultivated crops. Wetness and ponding are the main
limitations. Ponding is common in winter and spring.

The soils in this unit are suited to trees. Water-tolerant.
trees shouid be grown. Because of wetness, harvesting
is restricted to drier seasons or to periods when the
ground is frozen.

This unit is poorly suited to sanitary facilities and
building site developments. Wetness is the main
limitation. Pollution of ground water by effluent from
waste disposal facilities is possible because the sandy
soil has poor filtering qualities. :

6. Sebewa-Alida-Pinhook

Nearly level, very poorly drained to somewhat poorly
drained loamy soils; on outwash plains and lerraces

This map unit consists of nearly level soils on very
gradual swales and swells, Most areas are drained by
open ditches. Slope ranges from 0 to 2 percent.

This map unit makes up about 8 percent of the county.
It is about 55 percent Sebewa soils, 18 percent Alida
soils, and 12 percent Pinhook soils. The rest is soils of
minor extent.

The very poorly drained Sebewa soils are in
depressional areas and in swales. They have a surface
layer of black loam and a subsoil of dark gray and
grayish brown, mottled sandy clay loam, clay loam, and
sandy loam. :

The somewhat poorly drained Alida soils are on the
higher lying, broad flats and slight rises. They have a
surface layer of very dark brown loam and a subsoil of
brown, yellowish brown, pale brown and gray, mottled
loam, clay loam, sandy clay loam, and shaly clay loam.

The poorly drained Pinhook soils are on slightly higher
lyving positions in depressional areas. They have a
surface layer of very dark grayish brown loam; a
subsurface layer of light brownish gray, mottled sandy
loam; and a subsoil of light brownish gray, gray, and
grayish brown, mottled loam, sandy loam, and loamy
sand.

Of minor extent are the somewhat poorly drained
Bourbon soils on higher lying, broad flats and slight rises;
the very poorly drained Adrian, Gilford, and Palms soils
in depressional areas; and the well drained Lydick soils
on higher lying flats and gentle slopes. .

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

If these soils are adequately drained, they are suited
to cultivated crops. Wetness and ponding are the main
limitations. Ponding is commen in winter and spring.

The soils in this unit are suited to trees, Water-tolerant
trees should be grown. Because of wetness, harvesting
is restricted to drier seasons or o periods when the
ground is frozen.

This unit is poorly suited to sanitary facilities and
building site developments. Panding is the main
limitation. Pollution of ground water by effluent from
waste disposal facilities is possible because the sandy
underlying material has poor filtering qualities.

Areas dominated by nearly level and
gently sloping, well drained soils on
uplands

These areas are on nearly level, gently sloping
outwash plains.

These areas make up about 4 percent of the county.
They are used mainly for cultivated crops. These areas
have good potential for most urban uses.

7. Door-Lydick

Nearly level and gently sfoping, well drained loamy soils;
on outwash plains

This map unit consists of nearly level and gently
sloping soils. The areas are elongated and are along the
southeastern edge of the moraine. Slope ranges from 0
to 6 percent.

This map unit makes up about 4 percent of the county.
It is about 43 percent Door soils and 35 percent Lydick
soils. The rest is soils of minor extent.
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The nearly level Door soils are on broad fiats in the
central part of the unit. They have a surface layer of
black and very dark brown loam; a subsurface layer of
very dark grayish brown loam; and a subsoil of brown,
yellowish brown, grayish brown, strong brown, and dark
brown loam, sandy clay loam, shaly sandy clay loam,
and shaly loam.

The gently sioping Lydick soils are on broad flat areas
near small drainageways. They have a surface layer of
very dark grayish brown loam and a subsoil of dark
brown, dark yellowish brown, and vellowish brown loam
and clay loam.

Of minor extent are the somewhat poorly drained Alida
solls on slightly lower lying positions and the well drained
Elston soils on broad flats. Also included are the very
poorly drained Sebewa soils in small depressional areas
and the well drained Tracy soils near the edge of the
unit and in gently sloping areas.

Most of the acreage of this unit is used for cultivated
crops. Some areas are used for homesites and other
urban developments. :

. These soils are well suited to cultivated crops. There
are few limitations for raising crops on these soils.

Trees are not native to these soils, but the soils in this
unit are suited to trees. There are few limitations to
restrict logging operations.

This unit is suited to sanitary facilities and to building
site developments.

Areas dominated by nearly level to
- strongly sloping, well drained and
moderately well drained soils on uplands

These areas are on nearly level to strongly sloping
outwash plains, till plains, and moraines in the eastern
and central parts of the county.

These areas make up about 16 percent of the county.
Most areas are used for cultivated crops. Some areas
are used for woodland and pasture. Other areas have
been used for subdivisions and urban development. The
soils have fair potential for urban uses.

8. Tracy-Hanna

Nearly level to moderalely sioping, well drained and
moderately well drained lpamy soils; on outwash plains

This map unit consists of nearly level to moderately
stoping soils. In many areas the plains are almost flat.
The more sloping areas are along some of the
drainageways. Slope ranges from 0 to 12 percent.

This map unit makes up about 3 percent of the county.
It is about 45 percent Tracy soils and 35 percent Hanna
soils. The rest is soils of minor extent.

The nearly level o moderately sloping, well drained
Tracy soils are in the higher lying positions. They have a
surface layer of very dark brown sandy ioam, a
subsurface layer of brown sandy loam, and a subscil of
dark brown and brown sandy loam and shaly sandy c¢lay
loam and shaly loamy sand.

Soil survey

The nearly level to gently sloping, moderately well
drained Hanna soils are on slightly lower lying, flat areas.
They have & surface layer of dark grayish brown sandy
ioam; a subsurface layer of yellowish brown loam; and a
subsail of yellowish brown, mottled sandy clay loam,
sandy loam, and loamy sand.

Of minor extent are the somewhat poorly drained
Bourbon soils on lower lying, flat areas and the well
drained Tyner soils on higher lying, flat areas.

Most of the acreage of this unit has been cleared and
is used for cultivated crops. A few areas are used for
residential developments. .

These soils are well suited to cuitivated crops. Slope
and the hazard of erosion are the main limitations.

These soils are suited to trees. There are few
limitations for use of equipment or harvesting.

This unit is poorly suited to sanitary facilities and
building site developments. Wetness and the possibility
of pollution of ground water by effluent from waste
disposal facilities are the main limitations.

9. Riddles-Tracy

Nearly tevel to strongly sloping, well drained sifly and
loamy soils; on outwash plains, till plains, and moraines

This map unit consists of high knolls or ridges that are
nearly level or gently sloping on the top and moderately
sloping or strongly sloping on the side slopes. Most
areas of this unit are drained by small streams. Slope
ranges from 0 to 18 percent.

This map unit makes up about 13 percent of the
county. It is about 46 percent Riddles soils and 28
percent Tracy soils. The rest is soils of minor extent.

Riddles soils are on high lying positions and on side
slopes. They have a surface layer of dark grayish brown
or brown loam or silt loam and a subsoil of dark
yellowish brown, yellowish brown, or brown loam, clay
loam, sandy clay loam, or gravelly sandy clay ioam.

Tracy soils are on similar high lying positions and on
side slopes. They have a surface layer of very dark
brown sandy loam, a subsurface layer of brown sandy-
loam, and a subsoil of brown sandy loam and shaly
sandy clay loam and shaly loamy sand.

Of minor extent are the well drained and moderately
wall drained Morley and Rawson soils on positions that
are similar to the Riddles and Tracy soils and the
somewhat poorly drained Blount and Haskins soils in
slightly lower lying, nearly level or slightly convex
positions.

Most of the acreage of this unit has been cleared and
is used for cultivated crops. Most of the cleared areas
are on nearly level to moderately sloping positions. A
few moderately sloping and strongly sloping areas have
been cleared and are used for orchards, permanent
pasture, or dwellings. The uncleared acreage consists of
rough, steeper arsas and are generally in mixed
hardwoods.

These soils are suited to cultivated crops on the nearly
level to moderately sloping areas. Slope and the hazard
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of erosion are the main limitations. The steeper slopes
are suited to orchards and to permanent pasture.

These soils are suited to trees. However, the
steepness of the slopes restricts the use of logging
equipment, and erosion is a hazard along logging roads
and skid trails.

This unit is suited to sanitary facilities and building site
developments. Slope is the main limitation. Erosion
needs to be controlled during and after construction.

Areas dominated by nearly level to steep,
well drained to very poorly drained soils
on uplands and In upland depressions

These areas are on nearly level to steep till plains and
moraines. '

These areas make up about 33 percent of the county.
Some areas are used for cultivated crops, and other
areas are used for woodland. These areas have poor
potential for urban uses.

10. Morley-Blount-Pewamo

Nearly fevel to stesp, well drained to very poorly drained
sifly soils; on Hill ptains and moraines

This map unit is on till plains and moraines that are
characterized by swells and swales in some areas and
by knolls and side slopes along streams in other areas.
Slope ranges from 0 to 35 percent. :

This map unit makes up about 26 percent of the
county. It is about 36 percent Morley soils, 18 percent
Blount soils, and 10 percent Pewamo soils. The rest is
soils of minor extent.

The well drained and moderately well drained Morley
soils are on the higher swells, the knolls, and the side
slopes along streams. They have a surface layer of dark
grayish brown silt loam and a subsoil of yellowish brown
silty clay loam.

The somewhat poorly drained Blount soils are on the
convex, broad flats. They have a surface layer of dark
grayish brown silt loam and a subsoil of grayish brown
and yellowish brown, mottled silty clay loam.

The very poorly drained Pewamo soils are in the
depressional areas in swales and along poorly defined
drainageways. They have a surface layer of very dark
brown silty clay loam and a subsoil of dark gray, olive
gray, and gray, mottled silty clay loam.

Of minor extent are the somewhat poorly drained
Elliott and Haskins soils on broad flats and slightly higher
rises and the well drained and moderately well drained
Rawson soils and the well drained Riddles soils on
knolls and side slopes. Also included are the moderately
well drained and well drained Markham soils on small
knolls and the somewhat poorly drained Fluvaquents
soils in narrow areas along small streams.

About 60 percent of the acreage of this unit has been
cleared. Most of the cleared areas on the higher swells
and knolls are used for residential subdivisions. Corn and
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soybeans are grown on the lower swells and knolls and
convex, broad flats and in the depressional areas. Most
of the lower areas have been drained. The uncleared
acreage consists of strongly sloping to steep areas and
are generally in mixed hardwoods.

The nearly level to moderately sioping soils are mostly
cleared and drained. They are suited to cultivated crops.
Slope, the hazard of erosion, and wetness are the main
limitations. -

The soils in this unit are suited to trees. However, the
steeper slopes restrict the use of logging equipment, and
erosion is a hazard along logging roads.

This unit is poorly suited to sanitary facilities and
building site developments. Slow or moderately siow
permeability is the main limitation. Other limitations are
slope, and wetness and ponding in the flatter areas.

11. Elliott-Markham-Pewamo

Nearly level and gently sioping, well drained to very
poorly drained sifly soils; on till plains and moraines

This map unit consists of nearly level to gently sloping
till plains and moraines that are characterized by swales

‘and swells in some places and gently sloping areas near

drainageways in other places. Slope ranges from 0 to 6
percent.

This map unit makes up about 7 percent of the county.
It is about 40 percent Elliott soils, 16 percent Markham
so0ils, and 12 percent Pewamo soils. The rest is soils of
minor extent.

The somewhat poorly drained Elliott soils are on
higher lying, siightly convex, broad flats, They have a
surface layer of black silt loam, a subsurface layer of
very dark grayish brown silt loam, and a subsoil of
yeliowish brown and light brownish gray, mottled silty
clay loam. o

The well drained and moderately well drained
Markham soils are on knolls and side slopes along
streams. They have a surface layer of black silt loam, a
subsurface layer of dark grayish brown silt loam, and a
subsoil of yellowish brown and brown, mottled siliy clay
loam.

The very poorly drained Pewamo soils are in the
depressicnal areas in swales and along poorly defined
drainageways. They have a surface layer of very dark
brown silty clay loam and a subsoil of dark gray, olive
gray, and gray, mottled silty clay loam.

Of minor extent are the somewhat poorly drained
Blount and Haskins soils on broad flats and slightly
higher lying rises and the well drained and moderately
well drained Morley and Rawson soils on eroded knolis
and side slopes.

Most of the acreage of this unit has been cleared. Most
areas are used for cultivated crops. Some of the higher
lying swells and knolls are used for residential subdivi-
sions. Most of the lower lying areas have been drained.

If these soils are adequately drained, they are suited
to cultivated crops. Wetness and the hazard of erosion
are the main limitations.
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The soils in this unit are suited to trees. Water-tolerant
trees should be considered in planting. Wetness restricts
harvesting to dry seasons cr o periods when the ground
is frozen.

This unit is poorly suited to sanitary facilities and
building site developments. Slow or moderately slow
permeability is the main limitation. Wetness is a limitation
in the flatter, lower lying areas.

Areas dominated by nearly level,
somewhat poorly drained and poorly
drained soils on uplands and in upland
depressions

These areas are on nearly level lake plains and
outwash plains in tha northern part of the county.

These areas make up about 11 percent of the county.
They are used mainly for cultivated crops. These areas
have poor potential for most urban uses.

12. Whitaker-Milford-Del Rey

Nearly level, somewhat poorly drained and poorly
drained loamy and silly soils; on lake plains, lerraces,
and outwash plains

This map unit consists of nearly level plains that are
characterized by barely discernible swales and swells.
Most areas are drained by ditches. Slope ranges from 0
to 2 percent.

This map unit makes up about 11 percent of the
county. It is about 30 percent Whitaker soils, 20 percent
Milford soils, and 18 percent Del Rey soils. The rest is
s0ils of minor extent.

The somewhat poorly drained Whitaker soils are on
higher lying, broad flats and slight rises in the landscape.
They have a surface layer of dark grayish brown loam
and a subsoil of yellowish brown: and light brownish gray,
mottled clay loam, loam, and sandy loam. These soils
cannot always be differentiated by visual means.

The poorly drained Milford soils are in broad
depressional areas. They have a surface layer of black
silty clay loam and a subsoil of dark gray, olive gray, and
gray, mottled silty clay loam.

The somewhat poorly drained Det Rey soils are on
higher lying, broad flats and slight rises that are similar
to the Whitaker soils. They have a surface layer of dark
grayish brown siit loam and a subsoil of brown, grayish
brown, olive gray, and gray, mottled silty clay loam.
These soils cannot always be differentiated by visual
means.

Of minor extent are the well drained Martinsville soils
on higher lying, nearly level or gently sloping areas and
the very poorly drained Sebewa and Warners soils in
depressional areas near the Milford soils. Also included
are the somewhat poorly drained Selfridge soils on slight
rises and the somewhat poorly drained Blount soils on
the higher lying flats near the edge of the map unit.

Soil survey

Most of the acreage of this unit has been cleared.
Most areas are used for cultivated crops. A few areas
are used for woodland or permanent pasiure. The
uncleared acreage is made up of wet areas that are
difficult to drain.

If these soils are adequately drained, they are suited
to cultivated crops. Wetness is the main limitation.

The soils in this unit are suited to frees. Water-tolerant
trees should be considered in planting. Wetness restricts
harvesting to dry seasons or fo periods when the ground
is frozen.

This unit is poorly suited to sanitary facilities and
building site developments. Wetness is the main
limitation.

broad land use considerations

‘Deciding which land should be used for urban
development is an important issue in the survey area.
Each year a considerable amount of land is developed
for urban use in Center, Jackson, Liberty, Morgan, Pine,
Portage, Porter, Union, Washington, and Westchester
townships. About 35,000 acres, or nearly 13 percent of
the survey area, is urban or built-up land (3). The general
soil map is most helpful for planning the general outline
of urban areas; 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 patterns.

Areas where the soils are so unfavorable that urban
development is not desirable or nearly prohibitive are
extensive in the survey area. The Suman-Fluvaquents
map unit is on flood plains, and the hazard of erosion is
severe. An extensive drainage system is required on wet
spils in the Gilford-Maumee-Morocco map unit, the
Bourbon-Gilford-Pinhook map unit, the Sebewa-Alida-
Pinhook map unit, the Morley-Blount-Pewamo map unit,
the Elliott-Markham-Pewamo map unit, the Whitaker-
Milford-Det Rey map unit, and the Houghton-Adrian-
Palms map unit. The Houghton-Adrian-Palms map unit
has severe limitations because the soils consist of
organic material. In addition, the steeper areas of
QOakville soils in the Qakville-Maumee-Brems map unit,
the steeper areas of Morley soils in the Morley-Blount-
Pewamo map unit, and the steeper areas of Riddles and
Tracy soils in the Riddles-Tracy map unit have severe
limitations for urban development.

In contrast, the Door-Lydick map unit and the Tracy-
Hanna map unit have many sites that can be developed
for urban uses. Door, Lydick, and Tracy scils are well
suited to urban development. Door and Lydick soils are
also excellent farmland, but Hanna scils have moderate
drainage limitations for both urban and agricultural uses.

Some units on the general scil map have good
potential for cultivated crops but fair or poor potential for
urban uses. These soils are severely limited for urban
uses because of wetness. Slow or moderately stow
permeability is a severe limitation for some soils, but if
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proper subsurface and surface drainage are provided,
this limitation can be overcome. These soils have good
potential for cultivated crops, because many farmers
have provided sufficient drainage for crops.

Most of the soils of Porter County have good or fair
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' potential for woodland. Commercially valuable trees are

most common and generally grow more rapidly on the
well drained soils of the Tracy-Hanna, Door-Lydick, and
Riddles-Tracy map units than on other, wetter soils.
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The map units on the detailed soil maps at the back of
this survey represent the soils in the survey area. The
map unit descriptions in this section, along with the soil
maps, can be used to determine the suitability and
potential of a soil for specific uses. They also can be
used to plan the management needed for those uses.
More information on each map unit, or soil, is given
under “Use and management of the soils.”

Each map unit on the detailed soil maps represents an
area on the landscape and consists of one ar 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
generai 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 soif series. Except for differences in texture of the
surface layer or of the underlying material, all the soils of
a series have major horizons that are similar in
composition, thickness, and arrangement,
. Soils of one series can differ in texture of the surface

layer or of the underlying material. They also can differ in
slope, stoniness, 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
Moriey series. ‘

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

A soif complex consists of two or more soils that occur
as areas so infricately mixed or so small that they cannot
be shown separately on the soil maps. The pattern and
proportion of the soils are somewnhat similar in all areas.
Urban land-Morley complex, 2 to 6 percent slopes, is an
example.

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 scifs in the map unit. These
dissimilar soils are described in each map unit. In
addition, some of the more unusual or strongly

contrasting soils are identified by a special symbol on
the soil maps.

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

gives the acreage and proportionate extent of
each map unit. Other tables (see “Summary of tables™} |
give properties of the soils and the Timiations,
capabilities, and potentials for many uses. The Glossary
defines many of the terms used in describing the soils.

Ad—Adrian muck, drained. This nearly level or
depressional, deep, very poorly drained sdil is in old lake
basins on outwash plains and along some of the
established ditches. it is frequently ponded with surface
runoff from adjacent higher lying soils. Areas are
irregular in shape. They range from S to 100 acres but
are dominantly about 25 acres.

In a typical profile, the surface layer is black muck
about 18 inches thick. The underlying organic material is
very dark gray muck about 12 inches thick. The
substratum to a depth of 60 inches is very dark gray
loamy sand and gray sand. In some small areas the
organic surface layer is less than 18 inches thick. In
other areas, loamy mineral material underlies the organic
layer; the substratum is made up of aiternating bands of
sand and organic material; or coprogenous earth overlies
the sand. Some areas are not drained.

Included with this soil in mapping are areas of
Houghton muck. The included soil makes up about 8
percent of the unit. :

This Adrian muck soil has very high available wate
capacity. Permeability is moderately slow to moderately
rapid in the organic material and rapid in the substratum,
The organic matter content of the surface layer is very
high. Surface runoff is very slow or ponded. The surface
layer is generally neutral. This soil has a seasonal high
water table that is at the surface or ponded during much
of the year. In nearly all areas of this soil, some method
of drainage has been established. The surface layer is
friable and is in good tilth.

Most of the acreage of this soil is farmed. Most areas
are used for corn. Other areas are used for soybeans
and pasture. .

This soil is suited o corn, soybeans, and specialty
crops if it is adequately drained. Wetness and the hazard
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of wind erosion are 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 fillage and the use of crop residue
and cover crops help to control wind erosion and
maintain tilth and content of organic matter.

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

This soil is not suited to trees for the production of
timber. The water table at or near the surface is the
main limitation. Undrained areas are in water-tolerant
shrubs and frees. '

This soil has severe limitations for building sites
because of ponding and the instability of the organic
material. The ponding condition after heavy rainfall is
difficult to overcome. These soils are in the lowest part
of the landscape and receive runoff from adjacent
slopes. Pumping is needed for most drainage systems
because adequate outlets are not available. Foundations
and footings need to be placed on piling for stability of
structures. This sail has severe limitations for local roads
and streets because of ponding, frost action, and low
strength. The organic material should be removed and
suitable base material used as fill to strengthen the
base. Lowering the water table by the use of ditches and
possibly by pumping the ditches helps to reduce the
frost action potential. This soil generally is not suitable
for septic tank absorption fieids because of ponding and
the poor filtering qualities of the soil.

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

Ag—Alida loam. This nearly level, deep, somewhat
poorly drained soil is on breoad flats of outwash plains.
Areas are broad and irregular in shape. They range from
15 to 200 acres but are dominantly about 40 acres.

In a-typical profile, the surface layer is very dark brown
loam about 8 inches thick. The subsoil is about 47
inches thick. The upper part is brown and yellowish
brown, mottled firm loam and clay loam; the middle part
is pale brown and yellowish brown, motiled, friable sandy
clay loam and yellowish brown, mottled friable sandy
loam; and the lower part is gray shaly clay loam. The
substratum is dark grayish brown, mottled, stratified
shaly sandy clay loam and sand to a depth of 60 inches.
In places the surface layer is fine sandy loam.

Included with this soil in mapping are a few small,
slightly higher lying areas of moderately well drained
Hanna soils and a few small, lower lying areas of poorly
drained Pinhook soils. The included soils make up about
8 t0-10 percent of the unit.

This Alida soil has moderate available water capacity.
Permeability is moderate in the subscil and rapid in the

Soil survey

substratum. The organic matter content of the surface
layer is high. Surface runoff is slow. The surface layer is
generally strongly acid unless limed. This soil has a
seasonal high water table that is at a depth of 1 foot to
3 feet during the winter and spring. The surface iayer is
friable and is easily tilled through a wide range of
moisture content.

Most of the acreage of this soil is farmed. Most areas
are used for corn, soybeans, and small grain. Some
areas are used for hay and pasture, and other areag are
used for woodland.

This soil is suited to com, soybeans, and small grain.
Wetness and moderate available water capacity are the
major limitations in use and management. If this soil is
overdrained, it becomes droughty during dry periods. If it
is adequately drained, a conservation cropping system
that includes row crops most of the time can be used.
Conservation tillage and the use of crop residue and
cover crops help to improve and maintain tilth and
content of organic matter.

This soil s well suited to grasses and legumes for hay
or pasture if adequate drainage is provided. Deep rooted
legumes such as alfalfa are not so well suited because
of the high water table. If this soil is used for pasture,
overgrazing and grazing when the soil is wet are the
major concerns of management.

Grazing when the soil is wet causes surface
compaction and poor tilth. Overgrazing reduces plant
density and plant hardiness. Proper stocking rates,
rotational grazing, timely deferment of grazing and
restricted use during wet periods help to keep the
pasture and soil in good condition.

This soil is suited to trees, but only a few areas are
used for woodland. Plant competition is a moderate
hazard. 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 has severe limitations for building sites
because of wetness. An adequate drainage system in
combination with storm sewers is needed to satisfactorily
lower the water table. Dwellings should be constructed
without basements. '

This soil has severe limitations for local roads and
streets because of frost action. Drainage ditches along
roads help to lower the water table and reduce the frost
action potential. Strengthening of the base material with
sand and gravel or resurfacing the base with more
suitable’ material helps to support vehicular traffic.

Limitations are severe for septic tank absorption fields
because of wetness. The water table can be lowered by
the use of an adequate drainage system.

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

BaA—Blount silt loam, 0 to 3 percent slopes. This
nearly level and gently sloping, deep, somewhat poorly
drained soil is on glacial till plains in the uplands. Areas
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are irregularly shaped. They range from 3 to 60 acres
but are dominantly about 20 acres.

In a typical profile, the surface layer is dark grayish
brown silt loam about 11 inches thick. The subsoil is -
about 27 inches thick. The upper part is yellowish brown
and grayish brown, mottied, firm silty clay loam and
mottled, yellowish brown, gray, and light brownish gray,
firm sifty clay loam. The substratum is light olive brown
siity clay loam to a depth of 60 inches. in places the
combined surface layer and subsoil is more than 42
inches thick. In some areas there is less clay in the
upper part of the profite than is typical.

Included with this scil in mapping are small areas of
Pewamo soils in slight depressions and along
drainageways and a few small, slightly efevated areas of
Morley soils. The included soils make up about 10 to 12
percent of the unit.

This Blount soil has moderate available water capacity
and slow or moderately slow permeability. The organic
matter content of the surface layer is moderate. Surface
runoff is slow to medium. The surface layer is generally
strongly acid unless limed. This soil has a seasonal high
water table that is at a depth of 1 foot to 3 fest during
winter and spring. The surface layer is friable and is
easily tilled through a moderate range of moisture
content.

Most of the acreage of this soil is used for cultivated
crops. Some areas are used for hay and pasture, and
_ other areas are used for trees. :

This solil is suited to corn, soybeans, and small grain.
Wetness is the main limitation in use and management.
Row crops can be grown most of the time. This soil
should not be worked when wet because of puddling.
Subsurface drainage, conservation tillage, and the use of
crop residue and cover crops help to improve and
maintain tilth and content of organic matter. :

This soil is well suited to grasses and legumes for hay
or pasture if adequate drainage is provided. Deep rooted
legumes such as alfalfa are not so well suited as shallow
rooted legumes. If this soil is used for pasture, -
overgrazing and grazing when the soil is wet are the
major concerns of management. Grazing when the soil is
wet causes surface compaction and poor tilth.
Overgrazing reduces plant density and plant hardiness.
Proper stocking rates, rotational grazing, timely
deferment of grazing, and restricted use during wet
periods help to keep the pasture and soil in good
condition.

This soil is suited to trees, but only a few areas are
used for woodland. Seedling mortality and windthrow are
severe hazards. Replanting of some seedlings may be
needed. Seedlings survive and grow fairly well 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 has severe limitations for building sites
because of wetness. An adequate drainage system in
combination with storm sewers is needed to satisfactorily
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lower the water table. Water moves slowly to drainage
systems because of the slow or moderately slow

" permeability. Dwellings should be constructed without

basements.

This soil has severe limitations for local roads and
streets because of frost action and low strength. Drainage
ditches along roads help to lower the water table and
reduce the frost action potential. Strengthening the base
material with sand and gravel or replacing the base with
more suitable material helps to support vehicudar traffic.

Lirnitations are severe for septic tank absorption fields
because of wetness and the slow absorption of liquid
waste.

This soil is in capability subclass llw and woodland
suitability subclass 3c.

Br—Bourbon sandy loam. This nearly level, deep,
somewhat poorly drained soil is on outwash plains.
Areas are oblong or elongated. They range from 3 to
1,000 acres but are dominantly about 35 acres.

In a typical profite, the surface layer is very dark brown
sandy loam about 9 inches thick. The subsurface layer is
brown, mottled sandy loam about 3 inches thick. The
subsoil is about 53 inches thick. The upper part is brown,
mottled, friable loam; the middie part is vellowish brown,
mottied, friable loamy sand; and the lower part is
stratified, pale brown, loose sand and yellowish brown
and brown, loose shaly sand. The substratum is dark
gray, stratified sand and loamy sand to a depth of 70
inches. Small areas of soils have more clay in the upper
part of the profile than is typical. Other areas have a
thicker, dark surface layer.

Included with this soil in mapping are small areas of
Gilford, Hanna, Pinhook, and Tracy soils. The included
s0ils make up about 12 to 15 percent of the unit.

This Bourbon soif has moderate available water
capacity and moderately rapid permeability. The organic
matter content of the surface layer is high. Surface
runoff is slow. The surface layer is strongly acid in
unlimed areas. This 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 is friable and is easily tilled.

Most of the acreage of this soil is used for cultivated
crops. Some areas are used for hay and pasture, and
other areas are used for woodland.

This soil is suited to corn, soybeans, and small grain.
Wetness is the major limitation in use and management.
Wind erosion is a hazard during dry periods. If adequate
drainage is provided, a conservation cropping system
that includes row crops most of the time can be used.

‘Conservation tillage and the use of crop residue and

cover crops help to improve and maintain tilth and
content of organic matter and 1o control wind erosion.
This soil is well suited to grasses and legumes for hay
or pasture if adequate drainage is provided. Adequate
drainage also helps to control wind erosion. Deep rooted
legumes such as alfaifa are poorly suited to this soil
because of the high water table. If this soil is used for .
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pasture, overgrazing and grazing when the soil is wet-are
the major concerns of management. Grazing when the
soil is wet causes surface compaction and poor tilth.
Overgrazing reduces plant density and plant hardiness
and contributes to wind erosion. Proper stocking rates,
rotational grazing, timely deferment of grazing, and
restricted use during wet and very dry periods help to
keep the pasture and soil in good condition.

This soil is suited 10 trees, but only a few areas are
used for woodland. Plant competition is a moderate
hazard. Seedlings survive and grow well H competing
vegetation is controlled. Unwanted trees and shrubs can
be controlled or removed by site preparation or by
spraying, cutting, or girdling.

This soil has severe limitations for building sites
because of wetness. An adequate drainage system in
combination with storm sewers is needed to satisfactorily
lower the water table. Dwellings should be constructed
without basements.

This soil has severe limitations for iocal roads and
streets because of the frost action potential. Drainage
ditches along recads help to lower the water table and
reduce the frost action poteniial.

Limitations are severe for septic tank absorption fields
because of wetness. Sanitary facilities should be
connected to commercial sewers and treatment facilities.
If facilitios are not available, the water table can be
lowered by the use of an adequate subsurface drainage
system in combination with storm sewers.

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

BtA—Brems sand, 0 to 3 percent slopes. This
nearly level and gently sloping, deep, moderately well
drained sail is on acid, outwash sands. Areas are oblong
or elongated and range from 3 to 40 acres.

In a typical profile, the surface layer is very dark
grayish brown sand about 12 inches thick. The subsoil is
about 51 inches thick. The upper part is yellowish brown,
very friable sand; the middle part is mottled, light
yellowish brown and strong brown, loose sand; the lower
part is dark brown and yellowish brown, mottled loamy
sand and sand. The underlying material is gray and pale
brown, mottled sand to a depth of 67 inches. In some
areas the combined surface layer and subsoil is less
than 35 inches thick.

Included with this soil in mapping are smail areas of
Bourbon and Hanna soils. Also included are slightly
higher lying areas of Tyner soils and small, slightly lower
lying areas of Morocco soils. The included soils make up
about 3 to 12 percent of the unit.

This Brems soil has low available water capacity and
rapid permeability. The organic matter content of the
surface layer is low. Surface runoff is slow. The surface
layer is generally strongly acid unless iimed. This soil has
a seasonal high water table at a depth of 2 to 3 feet
during winter and spring. The surface layer is very friable
and is in good filth.

Soil survey

Some of the acreage of this soil is used for cultivated
crops. Some areas are used for hay and pasture, and
other areas are used for woodland. Christmas trees are
grown in some areas.

This soil is suited to corn, soybeans, and small grain.
Droughtiness and the hazard of wind erosion are the
main limitations in use and management. Conservation
tillage and the use of crop residue and cover crops help
to improve and maintain tilth and content of organic
matter.

This soil is suited to deep rooted legumes and
drought-tolerant grasses for hay or pasture. These crops
help to control wind erosion. Shallow rooted legumes
such as clover are poorly suited because of the low
available water capacity. If this soil is used for pasture,
overgrazing is the major concern of management.
Overgrazing reduces plant density and plant hardiness.
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 trees. Seedling mortality is a
severe hazard, and replanting of some seedlings may be
needed. Seedlings survive and grow fairly 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 has moderate limitations for dwellings without
basements and severe limitations for dwellings with
basements because of wetness. Dwellings should be
constructed without basements.

This soil has moderate limitations for local roads and
streets because of wetness.

Limitations are severe for septic tank absorption fields
because of wetness and the poor filtering qualities of the
soil. The pollution of nearby shallow wells is a possibility.

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

ChB—Chelsea fine sand, 2 to 6 percent slopes.
This gently sloping, deep, excessively drained soil is on
sandy outwash plains and uplands. It is generally on
convex summits, side siopes, and crests along the
eastern side of the stream valley. Areas are oblong or
elongated and range from 5 to 30 acres.

In a typical profile the surface layer is brown fine sand
about 10 inches thick. The subsurface layer is light
yellowish brown fine sand 26 inches thick. The subsoil to
a depth of 80 inches is light yellowish brown fine sand
that has bands of dark yellowish brown, massive, loamy
sand 1/4 inch to 1 1/2 inches thick. In places these
bands are brown. in some soils the sand is coarser and
the bands are absent, and in other soils the bands are
more than 6 inches thick above a depth of 80 inches.

Included with this soil in mapping are small areas of
Tracy and Metea soils and small areas of Brems soils in
slightly lower lying positions than Chelsea soil. Also
included are areas of steeper soils and areas of nearly
level soiis. The included soils make up about 5 to 12
percent of the unit.
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This Chelsea soil has low available water capacity and
rapid permeabifity. The organic matter content of the
surface layer is low. Surface runoff is slow. The surface
layer is generally medium acid to strongly acid unless
limed. It is very friable and is easily tilled.

Some of the acreage of this soil is used for cultivated
crops. Some areas are used for hay and pasture, and
other areas are used for woodland.

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

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

This soil is suited to trees. Seedling mortality is a
moderate hazard, and replanting of some seedlings may
be needed. Seedlings survive and grow well if competing
vegetation is controlled. Unwanted trees and shrubs can
be controlied or removed by site preparation or by
spraying, cutting, or girdling.

This soil has slight limitations for dwellings with and
without basements. Some earth moving is required for
construction,

This soil has slight limitations for local roads and
streets. _

Limitations are severe for septic tank absorption fields
because of the poor filtering qualities of the soil.
Pollution of ground water supplies is a possibility.

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

ChC—Chelsea fine sand, 6 to 12 percent slopes.
This moderately sloping, deep, excessively drained soil is
on sandy outwash plains and uplands. It is mostly on
single, irregularly shaped ridges and knolls. Areas are
generally elongated and range from 3 to 20 acres.

In a typical profile, the surface layer is dark brown fine
sand about 10 inches thick. The subsurface layer is dark
yellowish brown and yellowish brown, loose fine sand 28
inches thick. The underlying material io a depth of 80
inches is yellowish brown, loose fine sand that has
bands of dark brown sandy loam 1/2 inch to 1 1/2
inches thick. These bands have a combined thickness of
5 inches. In places the bands are dark yellowish brown
or brown. In some areas the sand is coarser and the
bands are absent, and in other areas the bands are
more than 6 inches thick above a depth of 60 inches. In
some areas the surface layer is yellowish brown.
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Included with this soil in mapping are small areas of
well drained Tracy and Metea soils. Also included are
areas of soils that are stesper than Chelsea soil and
areas of gently sloping soils. The included soils make up
about 8 to 10 percent of the unit.

This Chelsea soil has low available water capacity and
rapid permeability. The organic matter content of the
surface layer is low. Surface runcff is medium. The
surface layer is generally medium acid to strongly acid
unless limed. It is very friable and is easily tilled.

Some of the acreage of this soil is used for cultivated
crops. Some areas are used for hay and pasture, and
other areas are used for woodland.

This soil is poorly suited to com, soybeans, and small
grain. Droughtiness and the hazard of erosion due fo the
moderate slopes are major limitations that effect use and
management. Conservation tillage and the use of crop
residue and cover crops help to control erosion and to
improve and maintain the tilth and content of organic
matter of this soil.

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

This soil is suited to trees. Seadling mortality is a
moderate hazard, and replanting of scme seediings may
be needed. 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 has moderate limitations for dwellings with
and without basements because of slope. Some earth
moving is required for the construction of dwellings.

This soil has moderate limitations for local roads and
streets because of slope. Placing roads on the contour
helps to overcome this fimitation.

Limitations are severe for septic tank absorption fields
because of the poor filtering qualities of the soil. The
number of lines can be reduced and then lengthened to
obtain the desired size of field, or some lines can be
placed at a greater depth than others so that all lines
receive equal flow. Pollution of ground water supplies is
a possibility. _

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

De—Del Rey silt loam. This nearly level, deep,
somewhat poorly drained soif is on lake plains. Areas are
rounded or oblong. They range from 3 to 400 acres but
are dominantly about 50 acres.

In a typical profile, the surface layer is dark grayish
brown silt loam about 8 inches thick. The subsoil is
about 23 inches thick. The upper part is brown, mottled,
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very firm siity clay loam; the middle part is grayish brown,
mottled, very firm silty clay loam; and the lower part is
olive gray and gray, mottled, firm silty clay loam. The
substratum is light olive brown, mettled silty clay loam to
a depth of 60 inches. In some places the surface layer is
silty clay loam, and in other places the subhorizons are
stratified.

Included with this s0il in mapping are a few small
areas of Milford scils in slight depressions and along
narrow drainageways. The included soil makes up about
8 percent of the unit.

This Del Rey soil has moderate available water
capacity and slow permeability. The organic matter
content is moderate. Surface runoff is slow. The surface
layer is slightly acid to neutral. This 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 is friable, but
tillage is limited to periods when the water table is low.

Much of the acreage of this soil is used for cultivated
crops. Some areas are used for hay or pasture, and a
few areas are used for woodland.

If this soil is adequately drained, it is well suited to
corn, soybeans, and small grain. Wetness is the main
limitation that affects use and management. Excessive
water can be removed by open ditches, subsurface
drains, surface drains, or pumping; or by a combination of
these practices. If drainage and proper management are
pravided, this soil is suited to intensive row cropping.
The soil should not be worked when wet because of
puddling. Conservation tillage and the use of crop
residue and cover crops help to improve and maintain
tilth and content of organic matter.

This soil is well suited to grasses and legumes for hay
or pasture if adequate drainage is provided. Deep rooted
legumes such as alfalfa are not so well suited as shallow
rooted legumes. Overgrazing or grazing when the soil is
wet causes surface compaction and poor tilth.
Overgrazing also reduces plant density and plant
hardiness. Proper stocking rates, rotational grazing,
timely deferment of grazing, and restricted use during
wet periods help to keep the pasture and soil in good
condition.

This soil is suited to trees, but only a few areas are
used for woodland. Seedling mortality and windthrow are
savere hazards. Replanting of some seedlings may be
needed to maintain density of stands. 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 has severe limitations for building sites
because of wetness. An adequate drainage system in
combination with storm sewers is needed to satisfactorily
lower the water table. Water moves slowly to drainage
systems because of slow permeability. Dwellings should
be construcied without basements.

This soil has severe limitations for local roads and
streets because of frost action and low strength.

Soil survey

Drainage ditches along roads help to lower the water
table and reduce the frost action potential. Strengthening
the base material with sand and gravel or replacing the
base with more suitable material helps to support
vehicular traffic.

Limitations are severe for sanitary facilities because of
wetness and slow permeability.

This soil is in capability subclass llw and woodland
suitability subclass 3c¢. .

DoA—Door loam, 0 to 2 percent slopes. This nearly
level, deep, well drained soil is on outwash plains. Areas
are irregular in shape. They range from 3 to 50 acres but
are dominantly about 25 acres.

In & typical profile, the upper part of the surface layer
is black loam about 8 inches thick and the lower part is
very dark brown, friable loam about & inches thick. The
subsurface layer is very dark grayish brown, friable loam
about 4 inches thick. The subsoil extends to a depth of
80 inches or more. The upper part is brown, friable loam
or sandy clay loam; the middle part is yellowish brown,
friable sandy loam and brown and grayish brown, friable,

‘shaly sandy clay loam; and the lower part is strong

brown and dark brown, firm shaly loam. In some areas
the depth to sandy material is less than 36 inches. In
other areas there is more sand throughout the profile.

Included with this soil in mapping are small areas of
soils in small potholes which have a dark surface layer
at least 24 inches thick and small areas of gently sloping
soils around larger potholes. Also included are small
areas of Tracy soils and smail areas of Alida ioam in
narrow drainageways. The included soils make up about
10 percent of the unit.

This Door soil has high available water capacity and
moderate permeability. The organic matter content of the
surface layer is moderate. Surface runoff is slow to
medium. The surface layer is generally very strongly acid
unless limed. It is friable and is in good iilth,

Most of the acreage of this soil is used for cultivated
crops. Some areas are used for hay and pasture, and a
very few areas are used for woodland.

This soil is well suited to comn, soybeans, and small
grain. It is suited to intensive row cropping. Conservation
tillage and the use of crop residue and cover crops help
to improve and maintain tilth and content of organic
matter.

This soil is well suited to grasses and legumes for hay
or pasture if it is adequately limed. If this soil is used for
pasture, overgrazing and grazing when the soil is wet are
the major concerns of managerment. Grazing when the
soil is wet causes surface compaction and poor tilth.
Overgrazing reduces plant density and plant hardiness.
Proper stocking rates, rotational grazing, timely
deferment of grazing, and restricted use during wet
periods help to keep the pasture and soil in good
condition.

This soil is not rated for timber production because
trees are not native to the mapped area. Where irees
are planted, they are used for windbreaks.
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This soil has moderate limitations for building sites
because of the shrink-swell potential. Foundations and
footings should be designed to prevent structural
damage resulting from shrinking and swelling.

This soil has moderate limitations for local roads and
streets because of the frost action potential and
shrinking and swelling of the soil. Strengthening the base
material with sand and gravel or replacing the base with
more suitable material helps to support vehicular traffic.

Limitations are slight for septic tank absorption fields.

~ This soil is in capability ctass I. It is not assigned to a
woodland suitability subclass.

Du—Dune land. This steep and very steep, deep,
excessively drained map unit is on low sand dunes and
beach ridges. These areas are elongated and continue in
an almost unbroken line along the shore of Lake
Michigan.

Included in mapping are narrow bands of lake beach.
Also included are small areas of stabilized sand dunes
and areas on which dwellings have been built.

This unit has poor potential for all uses hecause of the
slopes and instability of the sand. Attempts have been
made to stabilize some areas with beach grasses, but
the low available water capacity and continuous shifting
of the sands make it difficult for plants to grow. The
sands move with the winds and shift continuously. The
slopes and loose sand hinder the use of equipment.

Dune land is not placed in a capability subclass.

Ed—Edwards muck, dralned. This nearly level, deep,
very poorly drained soil is in depressional areas within
the outwash plains, till plains, and moraines. It is
frequently ponded with surface runoff from adjacent
higher lying areas. Areas are irregular in shape and
range from 3 to 40 acres.

In a typical profile, the surface layer is black muck
about 10 inches thick. The underlying organic material is
12 inches thick. The upper part is black muck, and the
lower part is dark reddish brown muck. The substratum
is light gray and gray marl to a depth of 60 inches. In
some small areas the muck is less than 16 inches thick,
and in other areas the underlying material is mineral or
sand.

Included with this soil in mapping are small areas of
Houghton muck and areas where the organic material is
very strongly acid to medium acid. The included soils
make up about 5 to & percent of the unit.

This Edwards muck has very high available water
capacity. Permeabiiity is moderately slow to moderately
rapict in the organic material and variable in the marl.
The organic matter content of the surface layer is very
high. Surface runoff is very slow. The surface layer is
slightly acid to neutral. This soil has a seasonal high
water table that is at the surface or ponded during a
considerable part of the year. Nearly all areas of this soil
have some kind of drainage system installed. The
surface layer is neutral and friable and is in good tilth.

21

Most of the acreage of this soil is used for cultivated
Crops.

This soil is suited to com, soybeans, and specialty
crops if it is adequately drained. Wetness and the hazard
of wind erosion are 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 and the use of crop residue
and cover crops help to mairtain content of organic
matter and good tilth ahd reduce the hazard of wind

_erosion.

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

This soil is not suited to trees for the production of
timber. The water table at or near the surface is the
main limitation. Water-tolerant shrubs and trees grow in
the undrained areas.

This soil has severe limitations for building sites
because of ponding and low strength. it is difficult to
overcome the ponding that occurs after heavy rainfall.
These areas are in the lowest part of the landscape and
receive runoff from adjacent slopes. Pumping is needed
for most drainage systems because adaquate outlets are
not available. Foundations and footings need to be
placed on pilting for stability of structures.

This soil has severe limitations for local roads and
streets because of ponding, frost action, and low
strength. The organic material should be removed and
suitable base material used as fill to strengthen the
base. Lowering the water table by the use of ditches and
possibly by pumping the ditches helps to reduce the
frost action potential.

Limitations are severe for septic tank absorption fields
because of ponding and slow or very slow permeability.
The soil is generally not suitable for this use.

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

EIA—Elliott silt loam, 0 to 3 percent slopes. This
nearly level and gently sloping, deep, somewhat poorly
drained soil is on glacial till plains in the uplands. Areas
are irregularly shaped. They range from 5 to 8C acres
but are dominantly about 25 acres.

In a typical profile, the surface layer is black silt loam
about 10 inches thick. The subsurface layer is very dark
grayish brown silt loam about 3 inches thick. The subsoil
is about 23 inches. The upper part is yellowish brown,
mottled, firm silty clay loam; and the lower part is
mottled, light brownish gray and yellowish brown, firm
silty clay loam. The substratum is yellowish brown,
mottled silty clay loam to a depth of 60 inches. In places
the combined surface layer and subscil is more than 45
inches thick. In other places the surface layer is lighter
colored.



22

Included with this soil in mapping are small areas of
Pewamo soils in slight depressions and along
drainageways. Also included are a few small, slightly
elevated areas of Markham soils. The included soils
make up about 8 1o 10 percent of the unit.

This Elliot soil has high available water capacity and
moderately stow permeability. The organic matter
content of the surface layer is high. Surface runoff is
medium. The surface layer is generally medium acid
unless limed. This 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 is friable, but tillage is limited to
periods when the water table is low.

Most of the acreage of this soil is used for cultivated
crops. Some areas are used for hay or pasture.

This soil is suited to corn, soybeans, and small grain.
Wetness is the main limitation in use and management.
if adequate drainage is provided, a cropping system that
includes row crops most of the time ¢an be used. This
soil should not be worked when wet because of
puddling. Conservation tillage and the use of crop
residue and cover crops help to improve and maintain
the tilth and content of organic matter of this soil.

This soil is well suited fo grasses and legumes for hay
or pasture if adequate drainage is provided. Deep rooted
legumes such as alfalfa are not so well suited as shallow
rocted legumes. If this soil is used for pasture,

_ overgrazing and grazing when the soil is wet are the
major concerns of management. Grazing when the soil is
wet causes surface compaction and poor tilth.
Qvergrazing reduces plant density and plant hardiness.
Proper stocking rates, rotational grazing, timely
deferment of grazing, and restricted use during wet
periods help to keep the pasture and soil in good
condition.

This soil is not rated for the production of timber
because trees are not native to the mapped area. If
trees are planted, they are used as windbreaks.

This soil has severe limitations for building sites
because of wetness, An adequate drainage system in
combination with storm sewers is needed to satistactorily
lower the water table. Water moves slowly to drainage
systems because of the moderately slow permeability.
Dwellings should be constructed without basements.
This soil has severe limitations for local roads and
streets because of frost action and low strength.
Drainage ditches along roads help to lower the water
table and reduce the frost action potential. Strengthening
the base materizl with sand and gravel or replacing the
base with more suitable material helps to support
vehicular traffic. Limitations are severe for septic tank
absorption fields because of wetness and modsratsly
slow permeability.

This s0il is in capability subclass llw. It is not assigned
to a woodland suitability subclass.

- EsA—Elston loam, 0 to 3 percent slopes. This
nearly level to gently sloping, deep, well drained soil is
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on outwash plains. Areas are large and irregular in
shape. They range from 5 to 150 acres but are
dominantly about 100 acres. '

In a typical profile, the surface layer is 18 inches thick.
The upper 14 inches is loam, and the lower 4 inches is
very dark grayish brown loam. The subsoil is about 36
inches thick. The upper part is brown, friable loam; the
middle part is dark yellowish brown, friable loamy sand
and brown, friable sandy clay loam; and the lower part is
yellowish brown, friable sandy loam. The underlying
material is brown sand to a depth of 60 inches. The
solum is very strongly acid in some areas.

included with this soil in mapping are small areas of
Bourbon and Tracy soils. The included soils make up
about 8 percent of the unit.

This Elston soil has moderate available water capacity
and moderately rapid permeability. The organic matter
content of the surface layer is high. Surface runoff is
slow. The surface layer is generally medium acid to
strongly acid unless limed. it is friable and is in good
tilth.

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

This soil is suited to corn, soybeans, and small grain.
Droughtiness is the maijor limitation in use and
management. Conservation tillage and the use of crop
rasidue and cover crops help to maintain and improve
the content of organic matter and maintain tilth.

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. if this soil is used for
pasture, overgrazing is the major concern of
management. Overgrazing reduces plant density and
plant hardiness. 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 not rated for the production of timber
because trees are not native 1o these soils. If trees are
planted, they are used as windbreaks.

This soil has slight limitations for building sites and for
local roads and streets. Limitations are severe for septic
tank absorption fields because of the poor filtering
qualities of the soil. The pollution of nearby shallow wells
is a possibility. '

This soil is in capability subclass lls. It is not assigned
to a woodland suitability subclass.

Fh—Fluvaquents. These deep, nearly level,

~ somewhat poorly drained soils are on bottom lands.

There are generally short steep slopes between these
soils and the adjacent upland soils along Salt Creek.
These scils are frequently flooded for short periods of
time. Areas are irregular in shape. They range from 5 to
100 acres but are dominantly about 25 acres.

No one pedon is typical of Fluvaquents but in one of
the more common the surface layer is dark gray or dark
grayish brown loam, silt loam, sandy loam, or loamy
sand. The underlying material has gray mottles and is
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characterized by strata of brownish yellow, dark grayish
brown, and grayish brown loam, sandy loam, loamy
sand, sand, and sandy clay loam.

Included with these soils in mapping are small areas of
Adrian, Milford, Palms, Suman, and Whitaker soils. Also
included are areas of sandy soils and areas of soils that
do not have gray mottles in the upper 18 inches of the
profile. The included soils make up as much as 20
percent of this map unit.

Fluvaquents have moderate available water capacity
and permeability. The organic matter content of the
surface layer is moderate. Surface runoff is slow. The
surface layer ranges from medium acid to neutral. These
soils have a seasonal high water table that is at a depth
of 1 foot to 3 feet during winter and spring. The surface
layer is friable and is easily tilled. '

Most of the acreage of these soils is in forest or
pasture. Some areas are used for corn, soybeans, and
small grain. Other areas are used for hay and pasture.

Fluvaguents are poorly suited to corn, soybeans, and
small grain. Wetness and the hazard of flooding are
limitations in use and management. If these soils are
adequately drained and protected from flooding, a
conservation cropping system that includes row crops
most of the time can be used. Conservation tillage and
the use of crop residue and cover crops help to improve
and maintain the tilth and content of organic matter of
these soils.

These soils are suited to grasses and legumes for hay
or pasture. If the soils are adequately drained and
protected from flooding, yields can be greatly increased.
If the soils are used for pasture, overgrazing and grazing
when they are wet are the major concerns of
management. Grazing when the soils are wet causes
surface compaction and poor tiith. Overgrazing reduces
plant density and plant hardiness. Proper stocking rates,
rotational grazing, timely deferment of grazing, and
restricted use during wet periods help to keep the
pasture and soils in good condition.

Fluvaquents are suited to trees, and many areas are
used for woodland. The use of equipment is restricted
because of the seasonal high water table and flooding.
Plant competition is a hazard, but 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 of timber and replanting of seediings
are commonly restricted to drier seasons of the year.

These soils have severe limitations for building sites
because of flooding and wetness. They are not suitable
for building sites. The flooding conditions are difficult to.
overcome because the flooding is caused by rising water
from streams.

Fluvaquents have severe limitations for local roads
and streets because of flooding and the frost action
potential. Drainage ditches along roads help to lower the
water table, remove flood waters, and reduce the frost
action potential.
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Limitations are severe for septic tank absorption fields
because of flooding and wetness. These soils are not
suitable for septic tank absorption fislds.

These soils are not assigned to a capabifity subclass
or woodiand suitability subclass.

Gf—Gilford sandy loam. This nearly level, deep, very
poorly drained soil is on broad, glacial outwash plains. It
is frequently ponded with surface runoff from adjacent
higher lying areas. Areas are large and irregular in
shape. They range from 15 1o 680 acres but are
dominantly about 200 acres.

In a typical profile, the surface layer is very dark brown
sandy loam about 12 inches thick. The subsurface layer
is very dark gray sandy loam about 7 inches thick. The
subsoil is about 18 inches thick. The upper part is dark
gray, mottled, friable sandy loam and the lower part is
dark grayish brown, mottled, very friable loamy sand.
The underlying material is pale brown and yeiflowish
brown sand to a depth of 49 inches and gray sand to a
depth of 60 inches. In some areas the surface layer is
sandy clay loam more than 10 inches thick, and in other
areas the surface layer is mucky fine sandy loam. Some
areas are strongly acid, and other areas have high
concentrations of iron concretions.

Included with this soil in mapping are small areas of
Pinhook soils and small, slightly elevated areas of
Bourbon soils, The included soils make up about 5 t0 12
percent of the unit,

This Gilford soil has moderate available water
capacity. Permeability is moderately rapid in the subsoil
and rapid in the substratum. The organic matter content
of the surface layer is moderate. Surface runoff from
cultivated areas is very slow, or it is ponded. The surface
layer in most cultivated areas is slightly acid to neutral.
This soil has a seasonal high water table that is above or
within 1 foot of the surface during a significant part of
the year. The surface layer is friable and is in good tilth.

Most of the acreage of this soil is used for cultivated
crops. A few areas are used for pasture and woodland.

Most areas have been drained with 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 corn, soybeans, and small grain.
This s0il is suited to infensive row cropping.
Conservation tillage and the use of crop residue and
cover crops help to improve and maintain the tilth and
content of organic matter of the soil.

This soil is suited to grasses and legumes for hay or.
pasture. Drainage is needed tc obtain high yields of
forage or pasture crops. Deep rooted legumes such as
alfalfa are poorty suited because of the high water table.
If the soil is used for pasture, overgrazing and grazing
when the soil is wet are the major concemns of
management, Grazing when the soil is wet causes
surface compaction and poor tilth. Overgrazing reduces
plant density and plant hardiness. Proper stocking rates,
rotational grazing, timely deferment of grazing, and
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restricted use during wet periods help to keep the
pasture and soil in good condition.

This soil is poorly suited to trees. Only a few areas are
used for woodland. The use of equipment Is severely
restricted. The hazards of plant competition, seedling
mortality, and windthrow are severe. Harvesting of trees
is generally delayed to extremely dry seasons or to
periods when the ground is frozen. Water-tolerant
species should be favored in stands. 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 has severe limitations for building sites
because of ponding. Draining of areas is difficult
because the soil is often in the lowest lying part of the .
landscape. Pumping is needed because suitable ouilets
for drainage systems such as storm sewers are
commonly not available.

This soil has severe limitations for local roads and
streets becayse of ponding and frost action. Drainage
ditches along roads help to lower the water table and
reduce the frost action: potential.

Limitations are severe for septic tank absorption fields
because of ponding and the poor filtering qualities of the
soil. Seepage of effluent into ground water supplies can
cause pollution.

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

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

In a typical profile, the surface layer is dark grayish
brown sandy loam about 8 inches thick. The subsurface
layer is yellowish brown, friable loam about 4 inches
thick. The subsoil is about 42 inches thick. The upper
part is yellowish brown, friable sandy clay loam and
sandy loam; the middle part is mottled, yellowish brown,
light gray, light brownish gray, and strong brown sandy
loam; and the lower part is light gray and light brownish
gray, friable loamy sand. The substratum is pale brown,
mottled sand to a depth of 60 inches. The subsoil is
sandy loam and loamy sand in some areas.

Included with this scil in mapping are small areas of
Bourbon soils, areas of Gilford soils in lower lying
positions, and areas of Tracy soils that are slightly
elevated. The included soils make up about 12 percent
of the unit.

This Hanna soil has moderate available water
capacity. Permeability is moderate in the surface layer
and subsoil and rapid in the underlying material. The
organic matter content of the surface layer is moderate.
Surface runoff is slow. The surface layer is generally
strongly acid in unlimed areas. This soil has a seasonal
high water table that is at a depth of 3 to 6 feet during
spring. The surface layer is friable and is easily tilled.
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Most of the acreage of this soil is used for cultivated
crops. Some areas are used for hay and pasture, and
other areas are used for woodland.

This soil is suited to corn, soybeans, and small grain.
The moderate available water capacity and acidity of the
soil 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 and
the use of crop residue and cover crops help to maintain
and improve the content of organic matier and tiith of
the soil.

This soil is suited to grasses and legumes for hay or
pasture if it is adequately limed. If the soil is used for
pasture, overgrazing and grazing when the soil is wet are
major concerns of management. Grazing when the soil is
wet causes surface compaction and poor tilth.
Overgrazing reduces plant density and plant hardiness.
Proper stocking rates, rotational grazing, timely
deferment of grazing, and restricted use during wet
periods help to keep the pasture and scil in good
condition.

This soil is suited to trees. Plant competition is a
moderate hazard. 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 has slight limitations for dwellings without
basements. !t has moderate limitations for houses with
basements because of wetness, :

This soil has severe limitations for local roads and
streets because of frost action. Drainage ditches along
roads help to lower the water table and reduce the frost
action potential.

Limitations are severe for septic tank absorption fields
because of wetness and the poor filtering qualities of the
soil. The water table can be lowered by the use of an
adequate subsurface drainage system in combination
with storm sewers. ‘

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

HkA—Haskins loam, 0 to 2 percent slopes. This
nearly level, deep, somewhat poorly drained scil is on
beach ridges, terraces, and plains near lake plains or
minor glacial lakes. Areas are irregular in shape. They
range from 5 to 80 acres but are dominantly about 25
acres.

In a typical profile, the surface layer is dark grayish
brown loam about 9 inches thick. The subsurface layer is
grayish brown, mottled loam about 9 inches thick. The
subsoil is about 30 inches thick. The upper part is dark
yellowish brown, mottled, friable sandy clay loam; the
middle part is dark brown, mottied, firm clay loam; and
the lower part is brown, mottled, firm silty clay. The
underlying material is gray, mottled silty clay to a depth
of 55 inches and brown, mottled silty clay loam to a
depth of 60 inches. In some areas the lower part of the
subsoil is sandy clay ioam. In other areas the upper part
of the profile has more clay.
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included with this soil in mapping are small, slightly
higher lying areas of Riddles and Rawson soils. Also
included are small depressional areas of Pewamo soils.
The included soils make up about 4 to 10 percent of the
unit,

This Haskins soil has high available water capacity.
Permeability is moderate in the upper part of the subsoil
and slow or very slow in the lower part of the subsoil
and in the underlying material. The organic matter
content of the surface layer is moderate. Surface runoff
is slow. The surface layer is medium acid to strongly acid
unless kmed. This soil has a seasonal high water table
that is at a depth of 1 foot to 2.5 feet during winter and
spring. The surface layer is friable and is easily tilled.

- Most of the acreage of this soil is used for cultivated
crops. Some areas are used for hay or pasture, and
other areas are used for woodland.

This soil is suited to corn, soybeans, and small grain.
Wetness is the major limitation in use and management.
if adequate drainage is provided, continuous row '
cropping can be used. Conservation tillage and the use
of crop residue and cover crops help to improve and
maintain the tilth and content of organic matter of this
soil. '

This soil is well suited to grasses and legumes for hay
or pasture. Drainage is needed to obtain high yields of
forage or pasture crops. Deep rooted tegumes such as
alfalfa are not so well suited as shallow rooted legumes.
If this soil is used for pasture, overgrazing and grazing
when the soil is wet are the major concerns of
management. Grazing when the soil is wet causes
surface compaction and poor tilth. Overgrazing reduces
plant density and plant hardiness. Proper stocking rates,
rotational grazing, timely deferment of grazing, and
restricted use during wet periods help to keep the
pasture and scil in good condition.

This soil is suited 1o trees, but only a few areas are
used for woodland. Plant competition is a moderate
hazard. Seasonal wetness can cause a slight delay in
harvesting or pianting. Water-tolerant species should be
favored in stands. 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, and girdling.

This soil has severe limitations for building sites
because of wetness and the shrink-swell potential. An
adequate drainage system in combination with storm
sewers is needed to satisfactorily lower the water table.
Water moves slowly to drainage systems because of
slow or very slow permeability. Dwellings should be
constructed without basements, and foundations and
footings should be designed to prevent structural
damage caused by the shrinking and swelling of the soil.

This soil has severe limitations for local roads and
streets because of frost action. Drainage ditches along
roads help to lower the water table and reduce the frost
action potential, Strengthening the base material with

sand and gravel or replacing the base with more suitable |

material helps to support vehicular traffic.
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Limitations are severe for septic tank absorption fieids
because of wetness and slow or very slow permeability.
This soil is in capability subclass liw and woodland

suitability subclass 20.

Hm—Houghton muck, ponded. This deep, nearly
level and depressional, very poorly drained soil is in very
low lying areas on lake plains, outwash plains, till plains,
and moraines. It formed in a marshland of aquatic and
semi-aquatic vegetation such as cattails, rushes, sedges,
water lilies, pondwseds, duckweeds, spatterdock, and
water-tolerant frees and shrubs. These areas are
generally covered with shallow water for most of the
year and in some years they are covered with water all
year. Areas are generally smafl. They rangs from 3 to
160 acres but are dominantly about 15 acres.

In a typical profile, the surface layer is black muck
about 3 inches thick. The underlying muck to a depth of
60 inches is dark brown in the upper part and very dark
grayish brown in the lower part.

Included with this soil in mapping are small areas of
Adrian, Edwards, and Palms soils. Also included are
small areas where mineral material from higher lying
surrounding scils has washed over the muck and small
areas of soils that are ponded. The included soils make
ug 10 to 15 percent of the map unit. )

Most areas of this Houghton muck soil are used as
wildlife habitat. They have good potential as wetiand
wildlife habitat and poor potential for all other uses. This

‘wetland soil has the potential to produce more than 150

species of animals. It serves as a nursery for numerous

~ aquatic animals. Areas adjacent to streams are spawning

places for northern pike. Many ducks, geese, and other
birds are dependent upon these protectex wetlands for
nesting and feeding places. These areas have important
economic value. Trapping, fishing, and hunting are
profitable enterprises. In places there are fees for
hunting, fishing, and trapping privileges. Timber is
produced in some areas.

Most areas of this soil serve as ground water
recharge. They are valuable as natural flood control
mechanisms and aid in water purification by trapping,
filtering, and storing sediment and other poliutants and
by recycling nutrients. These areas are fragile, and any
alteration can cause lasting changes which seriously
aiter their natural function. -

This soil has poor potential for building site
development and sanitary facilities because of ponding
and moderately slow permeability. The ponding condition
is extremely difficult to overcome because the areas are
in the lowest lying part of the landscape and receive
water from adjacent slopes. Pumping is needed for most
drainage systems because adequate outlets are not
available.

This soil is in capability subclass Viliw. 1t is not
assigned to a woodland suitability subclass.

Ho—Houghton muck, drained. This nearly level or
depressional, deep, very poorly drained soil is in bogs
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within lake plains, outwash plains, till plains, and
moraines. It is frequently ponded with surface runoff from
adjacent higher lying areas. Areas are generalty rounded
or elongated. They range from 5 to 80 acres but are
dominantly about 30 acres.

in a typical profile, the surface layer is black muck
about 9 inches thick. The underlying organic material to
a depth of 60 inches is dark reddish brown muek in the
upper part, black muck in the middle part, and very dark
gray muck in the lower part. Thin layers of coprogenous
earth occur in some areas.

Included with this soil in mapping are small areas of
Adrian, Edwards, Palms, and Wallkill gcils. The included
soils make up about 8 to 12 percent of the unit.

This Houghton muck soil has very high available water
capacity and moderately slow to moderately rapid
permeability. The organic matter content of the surface
layer is very high. Surface runoff is very slow or ponded.
The surface layer is slightly acid to medium acid. This
soil has a seasonal high water table that is above or
near the surface for part of the year. All areas of this soil
have some kind of drainage system installed. The
surface layer is friable and is in good tiith.

Most of the acreage of this soil is used for row crops
and specialty crops. Some areas are used for pasture.

This soil is suited to corn, scybeans, and specialty
crops. Wetness and the hazard of wind erosion are the
major limitations in use and management. Row crops
can be grown most of the time on adequately drained
areas. Soybeans are difficult to grow and harvest
because of weeds. Conservation tillage and the use of
crop residue and cover crops help to reduce the hazard
of wind erosion.

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

This soil is generally unsuitable for trees for the
production of timber. The water table at or near the
surface is the main limitation. Restricted use of
equipment and the severe hazards of seedling mortality
and windthrow are management concerns that are
extremely difficult to overcome.

This soil has severe limitations for building sites
because of ponding and iow strength of material. It is
difficult to overcome the ponding conditions that occur
after heavy rainfall. The areas are in the lowest part of
the landscape and receive runoff from adjacent slopes.
Pumping is needed for most drainage systems because
adequate outlets are not available. Foundations and
footings should be placed on piling for stability of
structures.

This soil has severe limitations for local roads and
streets because of ponding, frost action, and low
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strength of material. The organic material should be
removed and suitable base material used as fill to
strengthen the base. Lowering the water {able by the use
of ditches and possibly by pumping the ditches and
elevating the roadbed help to reduce the frost action
potential.

This soil is not suitable for septic tank absorption
fields. 1t has severe limitations because of ponding and
moderately slow permeability.

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

LyA—Lydick loam, 0 to 2 percent. This nearly level,
deep, well drained soil is on outwash plains. Areas are
large and irregular in shape. They range from 5 to 300
acres but are dominantly 100 acres.

In a typical profile, the surface layer is very dark
grayish brown loam about 9 inches thick. The subsoil is
about 48 inches thick. The upper part is dark brown,
friable loam; the middle part is dark brown and dark
yellowish brown, firm clay loam and strong brown and
dark brown, firm clay loam; and the lower part is
yellowish brown and dark yellowish brown, stratified
sandy clay loam, sandy loam, and sand. The underlying
material is pale brown sand to a depth of 60 inches. In
some areas the surface layer is silt loam, and in other
areas the subsoil is loam. In places small depressional
areas that have a dark surface layer more than 24
inches thick occur. Other small areas have slopes of
more than 2 percent.

Included with this soil in mapping are small areas of
Door, Elston, and Tracy soils. The included soils make
up about 12 percent of the unit.

This Lydick soil has high available water capacity and
moderate permeability. The organic matter content of the
surface layer is high. Surface runoff is slow. The surface
layer is strongly acid unless limed. lt is friable and is in
good tilth.

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

This soil is well suited to corn, soybeans, and small
grain. it is suitable for intensive row cropping. Acidity of
the soil is the main limitation in use and management.
Conservation tillage and the use of crop residue and
cover crops help to improve and maintain tilth and
organic matter content.

This soil is well suited to grasses and legumes for hay
or pasture if it is adequately limed. If this soil is used for
pasture, overgrazing and grazing when the soil is wet are
the major concerns of management. Grazing when the
soil is wet causes surface compaction and poor tifth.
Overgrazing reduces plant density and plant hardiness.
Proper stocking rates, rotational grazing, timely
deferment of grazing, and restricted use during wet
periods help to keep the pasture and soil in good
condition.
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This soil is not rated for the production of timber
because trees are not native to the mapped area. Where
trees are planted, they are used as windbreaks.

This soil has moderate limitations for building sites
because of the shrink-swell potential. Footings and
foundations should be designed to prevent structural
damage due to shrinking and swelling of the sail.

This soil has severe limitations for local roads and
streets because of low strength of material.
Strengthening the base material with sand and gravel or
replacing the base with more suitable material helps to
support vehicular traffic.

Limitations are severe for septic tank absorption fields
because of the poor filtering qualities of the soil.
Pollution of nearby shallow wells by effluent is a
possibility. '

This soil is in capability class 1. It is not assigned to a
woodland suitability subclass. :

LyB—Lydick loam, 2 to 6 percent slopes. This
gently sloping, deep, well drained soil is on outwash
plains. Areas are generally elongated. They range from 3
to 75 acres but are dominantly about 20 acres.

In a typical profile, the surface layer is very dark
grayish brown loam about 8 inches thick. The subsoil is
about 36 inches thick. The upper part is brown, friable
loam; the middle part is dark brown and dark yellowish
brown, firm clay loam and strong brown and dark brown,
firm clay loam; and the lower part is yellowish brown and
dark yellowish brown, stratified sandy clay loam, sandy
loam, and sand. The underlying material is pale brown
sand to a depth of 60 inches. In some areas the surface
layer is silt loam, and in other areas the subsoil is loam.
In places, small depressional areas have a dark surface
layer more than 24 inches thick. Other small areas have
slopes of more than 6 percent. Some small areas are
nearly level.

Included with this soil in mapping are small areas of
Door, Elston, and Tracy soils. The included soils make
up about 12 percent of the unit.

This Lydick soil has high available water capacity and
moderate permeabiiity. The organic matter content of the
surface layer is high. Surface runoff is medium. The
surface layer is strongly acid unless limed. It is friable
and is in good tilth.

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

This soil is well suited to corn, soybeans, and small
grain. The hazard of erosion is the main limitation in use
and management. Control of erosion is needed if
cultivated crops are grown. Conservation tillage and the
use of crop residue and cover crops help to improve and
maintain titth and organic matter content.

This soil is well suited to grasses and legumes for hay
or pasture if it is adequately limed. If the soil is used for
pasture, overgrazing and grazing when the soil is wet are
the main concerns of management. Grazing when the
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soil is wet causes surface compaction and poor tilth,
Overgrazing reduces plant density and plant hardiness.
Proper stocking rates, rotational grazing, timely
deferment of grazing, and restricted use during wet
periods help to keep the pasture and soil in good
condition.

This soil is not rated for the production of timber
because trees are not native to the mapped area. Where
trees are planted, they are used as windbreaks.

This soil has moderate limitations for building sites
because of the shrink-swell potential. Foundations and
footings shouid be designed to prevent structural
damage caused by low strength and the shrinking and
swelling. Retaining as much existing vegetative cover as
possible during construction helps to reduce erosion. If
the vegetation is removed, erosion can be reduced by
stockpiling the topsoil, replacing it as a final iayer, and
then reseeding the area to desirable grasses as quickly
as possible.

This soil has severe limitations for locai roads and
streets because of low strength. Strengthening the base
material with sand and gravel or replacing the base with
more suitable material helps to support vehicular traffic.

Limitations are severe for septic tank absorption fields
because of the poor filtering qualities of the soil.
Pollution of nearby shallow wells by effluent is a
possibility,

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

McA—Markham silt loam, 0 to 2 percent slopes.
This nearly level, deep, moderately weill drained and well
drained soil is on uplands. Areas are broad and irregular
in shape. They range from 5 to 400 acres but are
dominantly about 100 acres.

In a typical profile, the surface layer is very dark brown
silt loam about 9 inches thick. The subsoil is about 34
inches thick. The upper part is dark brown, friable silt
loam; the middle part is dark yellowish brown, firm silty
clay loam; and the lower part is yellowish brown, firm
and very firm silty clay loam, The underlying material is
yellowish brown silty clay loam to a depth of 80 inches.
In some areas the dark surface layer is thicker, and in
other areas the soil is leached to a greater depth. Smail
areas that have a loamy surface layer and small areas
that are underlain with sandy material also occur. A few
small areas have slopes of more than 2 percent.

Included with this soil in mapping are small areas of
nearly level Elliott soil. The included soil makes up about
8 percent of the unit.

This Markham soil has high available water capacity
and moderately slow or slow permeability. The organic
matter content of the surface layer is moderate. Suriace
runoff is medium. The surface layer is medium acid to
neutral. This soil has a seasonal high water table that is
at a depth of 3 to 6 fest during winter and spring. The
surface layer is friable and can be fitled through a fairly
wide range of moisture content.
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Most of the acreage of this soil is used for cultivated
crops. Some areas are used for hay or pasture, and
other areas are used for woodland.

This soil is suited to corn, soybeans, and small grain.
A conservation cropping system that includes row crops
most of the time can be used. Conservation tillage and
the use of crop residue and ¢over crops help to maintain
and improve the content of organic matter and tiith of
this soil.

This soil is suited to grasses and legumes for hay or
pasture. If the soil is used for pasture, overgrazing and
grazing when the soil is wet are the major concerns of
management. Grazing when the soil is wet causes
surface compaction and poor tilth. Overgrazing reduces
plant density and plant hardiness. Proper stocking rates,
rotational grazing, timely deferment of grazing, and
restricted use during wet periods help to keep the
pasture and seil in good conditicn.

This soil is suited to trees. Plant competition is the
main hazard. 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 has moderate limitations for building sites
because of the shrink-swell potential. It has moderate
limitations for dwellings with basements because of
wetness and shrink-swell. Footings and foundations
should be designed to prevent structural damage caused
by the shrinking and sweliing of the soil. If dwellings are
to be constructed with basements, foundation drains
should be installed.

This soil has severe limitations for local roads and
streets because of the frost action potential and low
strength. Drainage ditches along roads help to lower the
water table and reduce the frost action. Strengthening
the base material with sand and grave! or replacing the
base with more suitable material helps to support
vehicular traffic.

Limitations are severe for septic tank absorption fields
because of the slow or moderately slow permeability and
wetness. Where sanitary facilities are not available, the
absorption field can be enlarged to overcome the slow
permeability of the soil if the water table has been
lowered by a drainage system.

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

McB—Markham silt loam, 2 to 6 percent slopes.
This gently sloping, deep, moderateiy well drained and
well drained soil is on uplands. Areas are irregular in
shape. They range from 3 to 100 acres but are
dominantty about 25 acres.

In a typical profile, the surface layer is black silt loam
about 8 inches thick. The subsurface layer Is dark
grayish brown, friable silt loam about 2 inches thick. The
subsoil is about 21 inches thick. The upper part is
yellowish brown, firm silty clay loam; the middle part is -
brown, mottled, firm silty clay loam; and the lower part is
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yellowish brown, mottled, firm silty clay loam. The
underlying material is brown, mottled silty clay loam to a
depth of 80 inches. In some areas most of the dark
surface layer has been removed by erosion and the
remaining soil has been mixed with material from the
subsoil in plowing. In these areas the surface layer is
lighter in color.

Included with this soil in mapping are small areas of
nearly level Elliott soils. The included soils make up
about 6 to 8 percent of the unit.

This Markham soil has high available water capacity
and moderately siow or slow permeabiiity. The organic
matter content of the surface layer is moderate. Surface
runoff is medium. The surface layer is medium acid to
neutral. This soil has a seasonal high water table that is
at a depth of 3 to 6 feet during winter and spring. The
surface layer is friable and can be tilled through a fairly
wide range of moisture content.

Most of the acreage of this soil is used for culiivated
crops. Some areas are used for hay or pasture, and
other areas are used for woodland.

This soil is suited to corn, soybeans, and small. grain.
The hazard of erosion is the major limitation in use and
management. A conservation cropping system that
includes row crops most of the time can be used.
Conservation tillage and the use of crop residue and
cover crops help to improve and maintain the content of
organic matter and tilth of this soil and reduce the
hazard of erosion.

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

This soil is suited to trees. Plant competition is a
hazard. Seedlings survive and grow well if competing
vegetation is controlled. Unwanted trees and shrubs can
ba controlled or removed by site preparation or by
spraying, cutting, or girdling.

This soil has moderate limitations for dwellings without
basements because of the shrink-swell potential and
moderate limitations for dwellings with basements
because of wetness and the potential for shrink-swell.
Footings and foundations should be designed to prevent
structural damage caused by the shrinking and swelling
of the soil. If dwellings are to be constructed with
basements, foundation drains shouid be installed.
Retaining as much existing vegetative cover as possible
during construction helps to reduce soil erosion. If the
vegetation has been removed, erosion can be reduced
by stockpiling the topsail, replacing it as a final layer, and
then reseeding the area to desirable grasses as quickly

_ as possible.

This soil has severe limitations for local roads and
streets because of the frost action potential and low
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strength. Drainage ditches along roads to lower the
water table help to reduce the frost action. Strengthening
the base material with sand and gravel or replacing the
base with more suitable material helps to support
vehicular traffic.

Limitations are severe for septic tank absorption fields
because of the moderately slow permeability and
wetness. Where sanitary facilities are not available,
enlarging the absorption field can overcome the reduced
permeability of the soil if the water tabie has been
lowered. by a drainage system.

This soil is in capability subclass lie and woodiand
suitability subclass 2c.

MfA—Martinsville loam, 0 to 2 percent slopes. This
nearly level, deep, well drained soil is on terraces, lake
plains, and outwash plains. Areas are irregular in shape.
They range from 10 to 150 acres but are dominantly
about 40 acres.

In a typical profile, the surface layer is dark grayish
brown loam about 10 inches thick. The subsurface layer
is brown, friable loam about 2 inches thick. The subsoil
is about 34 inches thick. The upper part is dark yellowish
brown, firm silty clay loam; the middle part is yellowish
brown, firm clay loam; and the lower part is yellowish
brown, friable loam. The underlying material is yellowish
brown and light yellowish brown sandy loam to a depth
of 60 inches.

Included with this soil in mapping are small areas of
Hanna, Rawson, and Whitaker soils. Also included are
small areas of soils that have slopes of more than 2
percent and soils on short steep slopes next to stream
bottoms. The included soils make up about 8 to 10
percent of the unit.

This Martinsville soil has high available water capacity
and moderate permeability. The organic matter content
of the surface layer is moderate. Surface runoff is slow.
The surface layer is medium acid to strongly acid unless
limed. It is friable and can be easily tilled through a fairly
wide range in moisture content.

Most of the acreage of this soil is used for cultivated
crops. Some areas are used for hay or pasture, and
other areas are used for trees.

This soil is well suited to corn, soybeans, and small
grain. Conservation tillage and the use of crop residue
and cover crops help to improve and maintain the tilth
and content of organic matter of this soil.

This soil is well suited to grasses and lequmes for hay
or pasture. If this soil is used for pasture, overgrazing or
grazing when the soil is wet are the main concerns of
management. Grazing when the soil is wet causes
surface compagction and poor tilth, Overgrazing reduces
plant density and plant hardiness. Proper stocking rates,
rotational grazing, timely deferment of grazing, and
restricted use during wet periods help to keep the
pasture and soil in good condition.

This soil is well suited to trees. Plant competition is a
moderate hazard. Seedlings survive and grow well if
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competing vegetation is controlled. Unwanted trees and
shrubs can be conirolled or removed by site preparatio
or by spraying, cutting, or girdiing. S

This soil has moderate lirnitations for building site:
because of the shrink-swell potential. Foundations and
footings should he designed to prevent structural
damage caused by the shrinking and swelling.,

This soil has moderate limitations for local roads and
streets because of low strength and the frost action
potential. Strengthening the base material with sand and
gravel helps to overcome the low strength of the
material.

Limitations are slight for septic tank absorption fields.

This soil is in capability class | and woodland suitability
subclass 1o, :

MfB—Martinsville ioam, 2 to 6 percent slopes. This
gently sloping, deep, well drained soil is on terraces, lake
plains, and outwash plains. Areas are irregular in shape.
They range from 5 to 50 acres but are dominantly about
25 acres,

In a typical profile, the surface layer is very dark
grayish brown loam about 6 inches thick. The subsoil is
about 31 inches thick. The upper part is yellowish brown,
friable loam; the middle part is yellowish brown, very
friable loamy sand; and the lower part is brownish
yellow, loose sand. The underlying material is yellowish
brown, strafified sandy loam and sand to a depth of 60
inches. In places the surface layer is dark brown.

Included with this soil in mapping are small areas of
Rawson, Riddles, and Whitaker soils. Also included are
small areas of soils that have slopes of more than 6
percent, small areas of nearly level soils, and areas that
have short steep slopes and are next to stream bottoms.
The included soils make up about 12 to 15 percent of
the unit.

This Martinsville soil has high available water capacity
and moderate permeability. The organic matter content
of the surface layer is moderate. Surface runoff is
medium. The surface layer is medium acid to strongly
acid unless limed. The surface layer is friable and can be
easily tilled through a fairly wide range in moisture
content.

Most of the acreage of this soil is used for cultivated
crops. Some areas are used for hay or pasture, and
other areas are used for trees.

This soil is well suited to com, soybeans, and small
grain. Conservation practices are naeded to control
erosion and surface runoff if cultivated crops are grown.
Crop rotation, conservation tillage, terraces, diversions,
contour farming, grassed waterways, or grade '
stabilization structures help to prevent excessive soil
loss. Any conservation practice should fit the size of the
delineation in which it is to be used. The use of crop
residue and cover crops heips to improve and maintain
the tilth and content of organic matter of the soil and to
control erosion. '

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

This soil is well suited 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 has moderate limitations for dwellings
because of the shrink-swell potential. Foundations and
footings should be designed to prevent structural
damage caused by the shrinking and swelling. Retaining
as much existing vegetative cover as possible during
construction helps to reduce soil erosion. If the
vegetation is removed, erosion can be reduced by
stockpiling the topsoil, replacing it as a final layer, and
then reseeding the area to desirable grasses as quickly
as possible.

This soil has moderate limitations for local roads and
streets because of low strength and the frost action
potential. Strengthening the base material with sand and
gravel helps to overcome the low strength of the
material.

Limitations are slight for septic tank absorption fields.

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

Mm—RMaumee loamy sand. This nearly level, deep,
vary poorly drained sail is on outwash plains and lake
plains. it is frequently ponded by surface runoff from
adijacent higher lying areas. Areas are irregular in shape.
They range from 5 to 300 acres but are dominantly
about 135 acres.

In a typical profile the surface layer is 23 inches thick.
The upper part is black loamy sand to a depth of about
10 inches, and the lower part is very dark gray, very
friable loamy sand to a depth of about 23 inches. The
subsail is 15 inches thick. The upper part is grayish
brown, mottled loamy sand, and the lower part is dark
grayish brown, mottled sand. The underlying material is
light brownish gray, mottled sand to a depth of 60
inches. In somse small areas the subhorizons have more
clay and silt. In other places, brownish areas occur that
have higher concentrations of iron. These concentrations
do not affect tillage operations or crop yield.

Included with this soil in mapping are small areas of
Morocco and Newton solls. The included soils make up
about 8 to 12 percent of the unit.

This Maumee soil has low available water capacity and
rapi¢ permeability. The organic matter content of the
surface layer is moderate. Surface runoff is very slow or
ponded. The surface layer is generally slightly acid to
neutral. This soil has a seasonal high water table that is
above the surface or within 1 foot of the surface during a
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significant part of the year. Artificial drainage is needed
for crop production. Nearly all areas of this soil have
some kind of drainage system installed. The surface
layer is friable and is in good tilth.

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

This soil is suited to corn, soybeans, and small grain.
Wetness is the major limitation in use and management.
If areas are drained, the soil can become droughty. A
suitable drainage system is difficult to estabiish bacause
adequate outlets generally are not available. If a suitable
controlled drainage system is established, a cropping
system that includes row crops most of the time can be
used. If the drainage system is inadequate, small grain is
difficult to grow because the high water table is at or
near the surface during the growing season.
Conservation tillage and the use of crop residue and
cover crops help to maintain the content of organic
matter and good tilth.

This soil is suited 10 grasses and legumes for hay or
pasture because most areas are drained. Deep rooted
legumes such as alfalfa are not so well suited because -
of the high water table. Overgrazing and grazing when
the soil is wet are the major concerns of management if
this soil is used for pasture. Grazing when the soil is wet
causes surface compagction and poor tilth. Overgrazing
reduces plant density and plant hardiness. Proper
stocking rates, rotational grazing, timely deferment of
grazing, and restricted use during wet periods help to
keep the pasiure and soil in good condition.

This soil is poorly suited to frees and only a few areas
are used for woodland. The use of equipment is severely
restricted. Harvesting and logging operaiions are delayed
to drier seasons or to periods when the ground is frozen.
The hazard of windthrow is severe because the water
table is at or near the surface for long periods. 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 has severe limitations for building sites
because of ponding. Drainage is difficult because most
areas of this soil are in the lowest lying part of the
landscape. Pumping is needed because suitable outlets
for drainage systems are commonly not available.
Dwellings should be constructed without basements.

This soil has severe limitations for local roads and
streets because of ponding. Drainage ditches along
roads help to lower the water table and reduce the frost
action potential. Elevating the road above the fiooding
level is commaonly needed.

Limitations for septic tank absorption fields are severe
because of ponding and the poor filtering qualities of the
soll. Sanitary facilities should be connected to
commercial sewers and treatment facilities. If facilities
are not available, the water table can be lowered by the
use of an adequate subsurface drainage system in
combination with storm sewers. Poliution of nearby
shallow wells is a possibility.
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This soil is in capability subclass lllw and woodland
suitability subclass 4w.

Mn—Maumee loamy sand, ponded. This nearly level,
deep, very poorly drained soil is on lake plains. It is
ponded with surface runoff from adjacent higher lying
areas for long periods. Areas are iregular in shape. They
range from 40 to 300 acres but are dominantly about
100 acres,

In a typical profile, about 6 inches of water generally
overlies the mineral material. The upper part of the
mineral material is black loamy sand, the middie part is
very dark gray loamy sand, and the lower part is grayish
brown and pale brown sand and coarse sand. In some
areas the surface is not covered with water, and in other
areas the subhorizons have more clay.

included with this soil in mapping are small areas of
Adrian soils. The included soils make up about 6 to 8
percent of the unit.

This Maumee soil has low available water capacity and
rapid permeability. The organic matter content of the
upper part of the mineral material is high. The surface
layer is generally slightly acid to neutral. This soil has a
seasonal high water table that is about 6 inches above
the surface during a significant part of the year. Artificial
drainage is needed for crop production. The mineral
surface layer is friable,

This soil is used mostly as wildlife habitat. It has good
potential for use by wetland wildlife and poor potential
for all other uses.

Most areas of this soil receive overffow from
surrounding areas and from some of the adjoining low
lying muck areas.

This soil is unsuitable for building sites and sanitary
facilities because of ponding. Ponding is extremely

difficult to overcome because the areas are in the lowest

lying part of the landscape and they receive water from
all adjacent slopes. Pumping is needed for most
drainage systems because adequate outlets are not
available.

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

MoB—Metea loamy fine sand, 1 to 6 percent
slopes. This nearly ievel, deep, well drained sail is on
the moraine and tili plain. Areas are irregular or oblong in
shape and range from 5 to 30 acres.

in a typical profile, the surface layer is dark brown
loamy fine sand about 10 inches thick. The subsoil is
about 55 inches thick. The upper part is yellowish brown,
very friable loamy fine sand and sand; the middle part is
dark brown, friable sand and dark brown, friable sandy
clay loam; and the lower part is yellowish brown, firm
clay loam. The underlying matenial is yellowish brown
loam to a depth of 75 inches. In some areas the
underlying material is clay loam, and in other areas
slopes are less than 1 percent. In some small areas of
this soil, slopes are more than 6 percent.
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Included with this soil in mapping are small areas of
Morley, Riddles, and Tracy soils. The included areas
make up about 12 to 15 percent of the unit.

This Metea soil has moderate available water capacity.
Permeability is very rapid in the upper layers of sand and
moderate in the underlying material. The organic matter
content of the surface layer is moderate. Surface runoff
is slow. The surface layer is medium acid unless limed. It
is friable and is in good tilth.

Some of the acreage of this soil is used for cuitivated
crops. Some areas are used for hay and pasture, and
other areas are used for woodland.

This soil is suited to comn, soybeans, and small grain.
The moderate available water capacity is the major
limitation in use and management. This soit is droughty
during dry seasons. Wind erosion is a slight hazard. A
conservation cropping system that includes row crops
most of the time can be used. Conservation tillage and
the use of crop residue and cover crops help to improve
and maintain the tilth and content of organic matter of
this soil.

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

This soil is suited to trees. Replanting of some
seedlings may be needed because of the moderate
hazard of seedling mortality. Unwanted trees and shrubs
can he controlled or removed by site preparation or by
spraying, cutting, or girdling.

This soil has slight limitations for dwellings. It has
moderate limitations for tocal roads and streets because
of frost action. Strengthening the base material with
sand and gravel helps to overcome the frost action
potential.

Limitations are moderate for septic tank absorption
fields because of the moderate permeability of the
underlying material. Enlarging the size of the absorpticn
field helps to overcome the reduced permeability.

This soil is in capability subclass llle and woodland
suitability subclass 2s.

Mp—Miiford silty clay loam. This nearly level, deep,
poorly drained soil is on glacial lakebeds. Areas are
broad and irregular in shape. They range from 10 fo 300
acres but are deminantly about 50 acres.

in a typical profile, the surface soil is black silty clay
ioam ahout 12 inches thick. The subsoil is about 42
inches thick. The upper part is dark gray, mottled, very
firm silty clay loam; the middle partis olive gray, mottled,
very firm silty clay loam; and the lower part is gray,
mottled, firm silty clay ioam. The substratum is gray,
mottled silty clay to a depth of 60 inches. In some
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places the surface scil is silt loam, and in other areas
the underlying material is sand.

Included with this soil in mapping are a few small,
slightly higher lying areas of Del Rey and Haskins soils.
The included soils make up about 10 percent of the unit.

This Milford soil has high available water capacity and
slow permeability. The organic matter content of the
surface layer is high. Surface runoff is slow or ponded.
The surface layer is medium acid unless limed. This soil
has a seasonal high water table that is above the
surface or within 2 feet of the surface during spring. Brief
flooding sometimes occurs. The surface layer becomes
cloddy and hard to work if the soil is tilled when wet.

Some of the acreage of this soil is drained and used
for cultivated crops. Some areas are used for hay or
pasture, and other areas are used for woodland.

This soil is suited to corn, soybeans, and small grain.
Wetness is the major limitation in use and management.
A conservation cropping system that includes row crops
most of the time can be used. Conservation tillage and
the use of crop residue and cover crops help to improve
and maintain the tilth and content of organic matter of
this soil.

Some areas of this soil can be used for grasses and
legumes for hay or pasture without drainage, but
drainage is generally beneficial. Deep rooted legumes
such as alfaifa are not so well suited as shallow rooted
legumes. If this soil is used for pasture, overgrazing and
grazing when the soil is wet are the main concerns of
- management. Grazing when the soil is wet causes
surface compaction and poor tilth. Proper stocking rates,
rotational grazing, timely deferment of grazing, and
restricted use during wet periods help to keep the
pasture and soil in good condition.

This soil is suited to trees, but few trees are grown
comrnercially. Seasonal wetness can cause a delay in
harvesting or planting. Water-tolerant species should be
favored in stands. 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 scil has severe limitations for building sites
because of ponding. An adequate drainage system in
combination with storm sewers is needed to satisfactorily
lower the water iable. Water moves slowly to drainage
systems because of moderately slow permeability.
Dwellings should be constructed without basements.

This soil has severe limitations for local roads and
strests because of frost action, ponding, and low
strength. Drainage ditches along roads help to lower the
water table and reduce the frost action potential.
Strengthening the base material with sand and gravel
reduces the shrinking and swelling of the soil and
increases the strength of the material.

Limitations are severe for septic tank absorption fields
because of ponding and moderately slow permeability.
The soil is not suitable for septic tank absorption fields.

This soil is in capability subclass liw. It is not assighed
to a woodland suitability subclass.
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MrB2—Morley silt loam, 2 to 6 percent slopes,
eroded. This gently sloping, deep, moderately well
drained and well drained soil is on uplands. Areas are
irregular in shape. They range from 3 to 100 acres 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 :
about 34 inches thick. The upper part is yellowish brown,
firm silty clay loam, and the lower part is yellowish
brown, very firm silty clay loam. The substratum is
yellowish brown silty clay loam to a depth of 60 inches.
In some piaces the combined surface layer and subsoil
is more than 48 inches thick, and in other severely
eroded areas most of the surface layer has been lost. In
some small areas, slopes are less than 2 percent. In
other small areas, slopes are more than & percent.

Included with this soil in mapping are small areas of
Blount, Rawson, and Riddles soils. The included soils
make up about 12 to 15 percent of the unit.

This Morley soil has high available water capacity and
moderately slow permeability. The organic matter
content of the surface layer is moderate. Surface runoff
is medium. The surface layer is medium acid to neutral.
This seil has a seasonal high water table that is at a
depth of 3 to 6 feet. The surface layer is friable but
becomes cloddy and hard to work if it is tilled when wet.

Some of the acreage of this soil is used for cultivated
crops. Some areas are used for pasture, and other areas
are used for woodland.

This soil is well suited to corn, soybeans, and small
grain. Gonservation practices are needed 1o control
erosion and surface runoff if cultivated crops are grown,
Crop rotation, conservation tillage, terraces, diversions,
contour farming, and grassed waterways or grade
stabilization structures help to prevent excessive soil
loss. The use of crop residue and cover crops also helps
to control erosion as well as improve and maintain-the
tilth and content of organic matter of this soil.

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

This soil is suited to trees. Plant competition is the
main hazard. 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 scil has moderate limitations for dwellings without
basements because of the shrink-swell potential and
moderate limitations for dwellings with basements
because of wetness and the potential for shrink-swell.
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Footings and foundations should be designed to prevent
structural damage caused by the shrinking and swelling
of the. soil. If dwellings are constructed with basements,
foundation drains should be installed. Retaining as much
existing vegetative cover as possible during construction
helps to reduce soil erosion. If the vegetation is
removed, erosion can be reduced by stockpiling the
topsoil, replacing it as a final layer, and then reseeding
the area to desirable grasses as quickly as possible.

This soil has severe limitations for local roads and
streets because of low strength. Strengthening the base
material with sand and grave! or replacing the base with

more suitable material heips to support vehicular traffic.
- Limitations are severe for septic tank absorption fislds
because of the moderately slow permeability and
wetness. Where commercial sewers are not available,
increasing the size of the absorption field helps to
overcome the reduced permeability of the subsaoil.
Wetness can be reduced by installing an adequate
drainage system.

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

MrC2—Morley siit loam, 6 to 12 percent siopes,
eroded. This moderately sloping, deep, moderately wall
drained and well drained soil is on uplands. Areas are
iregular in shape and range from 3 to 50 acres.

In a typical profile, the surface layer is dark yellowish
brown silt loam about 6 inches thick. The subscil is
about 28 inches thick. The upper part is yellowish brown,
firm sily clay loam, and the lower part is brown, mottled,
firm silty clay loam. The substratum is yellowish brown,
mottled, very firm silty clay loam to a depth of 60 inches.
In some areas the combined surface layer and subsoil is
more than 48 inches thick. In some small areas siopes
are less than 6 percent. In other small areas, slopes are
more than 12 percent. In some small, severely eroded
areas, most of the surface layer has been lost and
material from the subsoil mixed with the remaining
surface layer material.

Included with this soil in mapping are small areas of
Rawson and Riddles soils. The included soils make up 8
to 10 percent of the unit.

This Morley soil has high available water capacity and
moderately slow permeability. The organic matter
content of the surface layer is moderate. Surface runoff
is medium. The surface layer is medium acid to neutral.
This soil has a seasonal high water table that is at a
depth of 3 to 6 feet. The surface layer is friable, but it
becomes cloddy and hard to work if tilled when wet,

Some of the acreage of this soil is used for small
grain, corn, or soybeans. Some areas are used for
pasture, and other areas are used for woodland.

This soil is poorly suited to cultivated crops. Erosion is
a severe hazard if corn and soybeans are grown. Small
grain can be rotated with meadow or pasture crops.
Conservation practices are needed to control erosion
and surface runoff if cultivated crops are grown. Crop
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rotation, conservation tillage, terraces, diversions,
contour farming, and grassed waterways or grade
stabilization structures help to prevent excessive soil
loss. The use of crop residue and cover crops helps to
control erosion and improve and maintain the tilth and
content of organic matter of this soil.

This soil is well suited to grasses and legumes for hay
or pasture. These crops are effective in controlling wind
and water srosion. If this soil is used for pasture,
overgrazing and grazing when the soil is wet are the
main concerns of management. Grazing when the soil is
wet causes surface compaction, excessive runoff, and
poor tilth, Overgrazing reduces plant density and plant
hardiness. Proper stocking rates, rotational grazing,
timely deferment of grazing, and restricted use during
wet periods help to kesp the pasture and soil in good
condition,

This soil is suited to trees. Plant competition is a
hazard, but 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 girdiing.

This soil has moderate limitations for dwellings with
and without basements because of slope and the shrink-
swell potential. Wetness is a moderate limitation for
dwellings with basements. Footings and foundations
should be designed to prevent structural damage caused
by low strength and by the shrinking and swelling of the
soil. If dwellings are to be constructed with basements,
foundation drains need to be installed. Unless dwellings
are designed to fit the slope, extensive earth moving is
required 1o level the area sufficiently for construction.
Developing lots at random and retaining as much of the
vegelative cover as possible in other areas helps to
reduce erosion. Other ways to reduce erosion are to
construct housing on the contour so that roads will be
placed on the contour and to build diversions between
lots to intercept runoff. If the vegetation is removed,
erosion can be reduced by stockpiling the topsoil,
replacing it as the final layer, and then reseeding the
area to desirable grasses as quickly as possible.

This soil has severe limitations for local roads and
streets because of low strength. Strengthening the base
material with sand and gravel or replacing the base with
more suitable material helps to support vehicular traffic.

Limitations are severe for sepfic tank absorption fields
because of moderately slow permeability and wetness. .
Where commercial sewers are not avaitable, increasing
the size of the absorption field can overcome the
reduced permeability of the scil. Wetness can be
reduced by installing an adequate drainage system. The
slopes may present problems in design of the absorption
fiald. The number of lines can be reduced and then
lengthened to obtain the desired size of field; or some
lines can be placed at a greater depth than others so
that all lines receive equal flow.

This soil is in capability subclass llle and woodiand
suitability subclass 2o. :
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MrD2—Morley silt loam, 12 to 18 percent slopes,
eroded. This strongly sloping, deep, moderately well
drained and well drained soil is on uplands. Areas are
irregular in shape and range from 3 to 30 acres.

In a typical profile, the surface layer is dark grayish
brown silt locam about 6 inches thick. The subscil is
yellowish brown, firm silty clay loam about 20 inches
thick. The substratum is yellowish brown, mottled silty
clay loam to a depth of 60 inches. In some areas the
combined surface layer and subsoil is more than 48
inches thick. In some small areas, slopes are less than
12 percent. In other small areas, slopes are more than
18 percent. Some small areas of soils are severely
eroded. The included soils make up about 8 percent of
the unit.

Included with this soil in mapping are small areas of
Rawson and Riddles soils. The included soils make up
about 8 percent of the unit.

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

Most of the acreage of this scil is used for pasture.

This soil is poorly suited tc cultivated crops. Ercsion is
severe if the soil is tilled. Surface runoff caused by the
heavy texture and stow permeability of the soil hinders
the growth of crops. Crops can be produced fairly easily,
however, if this hazard is overcome. If this soil is planted
to crops, crop rotation, conservation tillage, terraces,
diversions, contour farming, and grassed waterways or
grade siabilization structures are needed to help prevent
excessive soil loss. The use of crop residue and cover
crops helps to improve and mainiain the tiltth and content
of organic matter of this soil and to control erosion.

This soil is suited to grasses and legumes for hay or
pasture. These crops help to control wind and water
erosion and to reduce the velocity of surface runoff. If -
this soil is used for pasture, overgrazing and grazing
when the soil is wet are the main concerns of
managemsnt. Grazing when the soil is wet causes
surface compaction, excessive runoff, and poor tilth.
Overgrazing reduces plant density and plant hardiness,
Proper stocking rates, rotation grazing, timely deferment
of grazing, and restricted use during wet periods help to
keep the pasture and soil in good condition.

This soil is suited to trees. The use of equipment is
moderately restricted because of slope. Special
equipment is required for planting and harvesting.
Seedling mortality, erosion, and plant competition are
moderate hazards. However, seedlings survive and grow
well 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 has severe limitations for building sites
because of slope. Unless dwellings are designed to fit
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the slope, extensive earthmoving is required. Foolings

and foundations should be designed to prevent structural
damage caused by the shrinking and swelling of the soil.
Developing lots at random and retaining as much
vegetative cover as possible in other areas helps to
reduce erosion. Other ways to reduce erosion are to
construct housing on the contour so that roads will be
placed on the contour and to build diversions between
lots to intercept runoff. If the vegetation is removed,
erosion can be reduced by stockpiling the topsail,
replacing it as the final layer, and then reseeding the
area to desirable grasses as quickly as possible.

This soil has severe limitations for local roads and
streets because of slope and low strength. Extensive
road cuts can be needed. Strengthening the base
material with sand and gravel or replacing the base with
more suitable material helps to support heavier loads.

Limitations are severe for septic tank absorption fields
because of weiness, slope, and moderately slow
permeability. If commercial sewers are not available, an
altemate site should be selected. Machinery cannot be
used on some of these slopes to install absorption fields.
i the soil is used for filter fields, the size of the fieid
needs to be increased to overcome the reduced
permeability of the subscil. Some lines can be placed at
a greater depth than others to obtain equal flow to the
lines; or only one or two lines can be used and extended
for a greater distance to obtain the desired size of field.

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

MrE—Morley silt loam, 18 to 30 percent slopes.
This moderately steep and steep, desp, moderately well
drained and well drained soll is on uplands. Areas are
generally long and narrow and range from 3 to 15 acres.

In a typical profile, the surface layer is dark grayish
brown silt loam about 8 inches thick. The subsoil is
about 28 inches thick. The upper part is yellowish brown,
firm silty clay loam; the middie part is dark yellowish
brown and yellowish brown, firm silty clay ioam and
yellowish brown, mottled, firm silty clay loam; and the
lower part is yellowish brown, firm silty clay loam. The
substratum is pale brown, mottled silty clay loam to a
depth of 60 inches. In some areas the combined surface
layer and subsoil is more than 48 inches thick. In some
small areas, slopes are less than 18 percent. In other
small areas, slopes are more than 30 percent. In places,
small areas of this soil are severely eroded.

Included with this soil in mapping are small areas of
Riddles soils. The included soils make up about 8
percent of the unit. _

This Morley soil has high available water capacity and
moderatsly slow permeability. The organic matter
content of the surface layer is moderate. Surface runoff
is rapid to very rapid. The surface layer is medium acid
to neutral. This soil has a water table that is at a depth
of 3 to 6 feet. The surface layer is friable.
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Most of the acreage of this soil is used for woodland.
The soil is generally not suitable for cultivated crops
because of slope.

This soil is suited to grasses and legumes for hay or
pasture. Crops need to be carefully seeded to control or
prevent erasion until the plants are established. The
steeper parts of the slopes should be used for pasture
because hay production is difficult in the steeper areas.
It this soil is used for pasture, overgrazing and grazing
when the soil is wet are the major concemns of
management. Grazing when the soil is wet causes
surface compaction, excessive runoff, and poor tilth.
Overgrazing reduces plant density and plant hardiness.
Proper stocking rates, rotational grazing, timely
deferment of grazing, and restricted use during wet
periods help to keep the pasture and soil in good
condition.

This soil is suited to trees. The use of equipment is
moderately restricted because of slope. Special
equipment is required for planting and harvesting trees.
Seedling mortality, erosion, and plant competition are
moderate hazards. Replanting of some seedlings may be
needed. Seedlings have a better rate of survival and
become established more quickly if competing
vegetation and erosion are controlled. Unwanted trees
and shrubs can be controlled or removed by site
preparation or by spraying, cutting, or girdiing.

This soil has severe limitations for building sites
because of slope. Extensive earthmoving is required to
prepare suitable sites for dwellings. The design of the
dwelling should be compatible with the slope. Footings
and foundations should be designed to prevent structural
damage caused by shrinking and swelling of the soil and
to support buildings constructed on the slope.

This soit has severe limitations for local roads and
streets because of slope and low strength. Extensive
earth moving is required to prepare for roadways. Roads
should be constructed on the contour to reduce
excessive erosion. Strengthening the base material with
sand and gravel or replacing the base with more suitable
material helps to support vehicular traffic.

Limitations are severe for septic tank absorption fields
because of wetness, slope, and moderately slow
permeability. The soil is generally not suitable for septic
tank absorption figlds.

This soil is in capability subclass Vie and woodland
suitablility subclass 2r.

MsC3—Morley silty clay loam, 6 to 12 percent
slopes, severely eroded. This moderately sloping,
deep, moderately well drained and well drained sail is on
uplands. Areas are irregular in shape and range from 3

" to 40 acres.

in a typical profile, the surface layer is dark yellowish
brown silty clay loam about 6 inches thick. The subsoil is
about 22 inches thick. The upper part is yellowish brown,
firm siity clay loam, and the lower part is yellowish
brown, mottled, firm silty clay loam. The underlying
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material is pale brown, mettled silty clay loam. In most
places the surface layer has been mixed with the
subsoil, In a few areas the surface layer is silt loam, and
in a few places it is clay loam. Some small areas of soil
are gently sloping, and some areas are strongly sloping.

Inciuded with this soil in mapping are a few areas of
Riddles soil. The included soil makes up about 7 percent
of the unit. '

This Morley soil has high available water capacity and
moderately slow permeability. The organic matter
content of the surface layer is low. Surface runcff is
rapid. The surface layer is slightly acid or neutrai. This
soil has a seasonal high water table that is at a depth of
3 to 6 feet. The surface layer is friable, but tillage needs
to be delayed uniil the soil is dry enough 1o prevent
puddling.

Some of the acreage of this soil is farmed. Mostly
small grain is grown. Some areas are used for pasture,
and other areas are used for woodland.

This soil is poorly suited to cultivated crops. Erosion is
a severe hazard if corn and soybeans are grown. Small
grain can be rotated with meadow or pasture crops.
Conservation practices are needed fo control erosion
and surface runoff if cultivated crops are grown. Crop
rotation, minimum tillage, terraces, diversions, contour
farming, and grassed waterways or grade stabilization
structures help to prevent excessive soil loss. The use of
crop residue and cover crops helps to improve and
maintain the tilth and content of organic matter of this
soil and to control erosion. '

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

This soil is suited to trees. Seedlings survive and grow
well if competing vegstation and erosion are controlled.
Unwanted trees and shrubs can be controtled or
removed by site preparation or by spraying, cutting, or
girdiing.

This soil has moderate limitations for dwellings with
and without basements because of slope and the shrink-
swell potential. in addition, wetness is a moderate
limitation for dwellings with basements. Footings and
foundations should be designed to prevent structural
damage caused by shrinking and swelling. If dwellings
are constructed with basements, foundation drains
should be installed. Unless dwellings are designed to fit
the slope, extensive earthmoving is required to level the
area sufficiently for construction. Developing lots at
random and retaining as much vegetative cover as
possible in other areas help to reduce erosion. Other
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ways to reduce erosion are to construct housing on the
contour so that roads will be placed on the contour and
to build diversions between lots to intercept runoff. If the
vegetation is removed, erosion ¢can be reduced by
hauling in topseil, placing it as the final layer, and then
reseeding the area to desirable grasses as quickly as
possible.

This soil has severe limitations for local roads and
streets bacause of low strength. Strengthening the base
material with sand and gravel or replacing the base with
more suitable material helps to support vehicular traffic.

Limitations are severe for septic tank absorption fields
because of slow permeability and wetness. If sanitary
facilities are not available, increasing the size of the
absorption field can overcome the moderately slow
permeability of the soil. Wetness can be reduced by
installing an adequate drainage system. The slope may
present problems in the design of the absorption field.
The number of lines can be reduced and then
lengthened to obtain the desired size of field; or some
lines can be placed at a greater depth than others so
that all lines receive equal flow.

This soil is in capability subclass Ve and woodland
suitability subclass 20.

Mx—Morocco loamy sand. This nearly level, deep,
somewhat poorly drained soil is on outwash plains.
Areas are irregular in shape or rounded. They range from
2 to 542 acres but are dominantly about 50 acres.

In a typical profile, the surface layer is very dark brown
loamy sand about 9 inches thick. The subsoil is about 23
inches thick. The upper part is yellowish brown, mottled,
loose sand, and the lower part is brownish yellow,
mottled, loose sand. The underlying material is light gray,
mottled sand to a depth of 60 inches.

Included with this soil in mapping are small areas of
Tyner soils in higher lying positions, areas of Brems soils
in slightly higher lying positions, and areas of Maumee
and Newton soils in depressions. The included soils
make up about 15 percent of the unit.

This Morocco soil has low available water capacity
and rapid permeability. The crganic matter content of the
surface layer is moderate. Surface runoff is slow. The
surface layer is strongly acid or very strongly acid unless
limed. This 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 is very friable and is in good tilth.

Some of the acreage of this soil is used for cultivated
crops. Some areas are used for hay and pasture, and
other areas are used for woodiand.

Thig soil is suited to comn, soybeans, and small grain.
Wetness and low available water capacity are the major
limitations in use and managemsent. Crops are subject to
damage from drought. Wind erosion is a hazard during
dry periods. if the soil is adeguately drained, a
conservation cropping system that includes row crops
most of the time can be used. Conservation tillage and
the use of crop residue and cover crops help to maintain
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organic matter and good tilth and to control wind
erosion.

This soil is suited to grasses and legumes for hay or
pasture. Drainage of the soil is beneficial for high yields
of forage and pasture crops. Deep rooted legumes such
as alfalfa are not so well suited because of the high
water table. If this soil is used for pasture, overgrazing
and grazing when the soil is wet are the main concerns
of management. Grazing when the soil is wet causes
surface compaction and poor tilth. Overgrazing reduces
plant density and plant hardiness, and the soil becomes
subject to wind erosion. Proper stocking rates, rotational
grazing, timely deferment of grazing, and restricted use
during wet and dry periods help to keep the pasture and
soil in good condition.

This soil is suited to trees, but only a few areas are
used for woodland. The chances of seedling survival are
enhanced 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 has severe limitations for building sites
because of wetness. An adequate drainage system in
combination with storm sewers is needed to satisfactorily
lower the water table. Dwellings should be constructed
without basements.

This soil has moderate limitations for local roads and
streets because of frost action and wetness. Drainage
ditches along roads help to lower the water table and
reduce the frost action potential.

This soil has severe limitations for septic tank
absorption fields because of wetness and the poor
filtering qualities of the soil. If sanitary facilities are not
available, the water table can be lowered by the use of
an adequate subsurface drainage system. Pollution of
nearby shallow wells is a possibility.

This soil is in capability subclass IVs and woodiand
suitability subclass 3o.

Nf—Newton loamy fine sand. This nearly level,
deep, very poorly drained soil is on acid outwash plains
and lake plains. It is frequently ponded with surface
runoff from adjacent higher lying areas. Areas are
rounded to oblong. They range from 3 to 200 acres 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 8 inches thick. The
upper part of the underlying material is gray, loose sand;
the middle part is dark gray, loose sand and dark grayish
brown, mottled, loose sand. The underlying mmaterial is
gray, mottled sand to a depth of 60 inches. In some
areas the dark surface layer is thicker than is typical. In
some small areas the soil is iess acid, and in other small
areas there is more clay in the profile.

Included with this soil in mapping are small areas of
Brems and Morocco soils. The included soils make up
about 10 1o 12 percent of the unit.
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This Newton soil has low available water capacity and
rapid permeability. The organic matter content of the
surface layer is high. Surface runoff is very slow or
ponded. The surface layer is strongly acid unless limed.
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 year. Drainage is needed for crop
production. In the southern part of the county, most
areas of this soil have some kind of drainage system
installed. If the soil is drained, the surface layer is friable
and is in good tilth.

Some of the acreage of this soil in drained areas is
used for cultivated crops. Some areas are used for
pasture, and a few small areas are used for woodland.

This soil is suited to corn, soybeans, and small grain.
Low available water capacity, the seasonal high water
table, and the strong acidity of the soil are major
limitations in use and management. A suitable drainage
system is difficult to establish because adequate outlets
are generally not available. Excassively drained areas
can become droughty, and wind erosion is a hazard. If a
suitable controlled drainage system is established, a
conservation cropping system that includes row crops
most of the time can be used. If the drainage system is
inadequate, small grain does not grow well because the
high water is at or near the surface during the growing
season. Additions of lime according to soil tests and
plant needs are necessary for the growth and production
of crops. Conservation tillage and the use of crop
residue and cover crops help to improve and maintain
the tilth and content of organic matter of this soil.

This soit is suited to grasses and legumes for hay or
pasture. Drainage is needed for high yields of forage or
pasture crops. Deep rooted legumes such as alfalfa are
not so well suited because of the high water table. If this
soil is used for pasture, overgrazing and grazing when
the soil is wet are the main concerns of management.
Grazing when the soil is wet causes surface compaction
and poor tilth. Overgrazing reduces plant density and
plant hardiness, and the soil can become subject to wind
erosion. Proper stocking rates, rotational grazing, timely
deferment of grazing, and restricted use during wet
periods help to keep the pasture and soil in good
condition.

This soil is poorly suited to trees, but some trees are
grown on this soil. The use of equipment is severely
restricted. Because the water table is at or near the
surface for extended periods, seedling mortality,
windthrow, and plant competition are severe hazards.
Harvesting of trees is generally delayed to extremely dry
seascns or to periods when the ground is frozen. Water-
tolerant species should be favored in stands. Replanting
of some seedlings may be needed. Unwanted trees and
shrubs can be controlled or removed by site preparation
or by spraying, cutting, or girdling.

This soil has severe limitations for building sites
because of ponding. Drainage is difficult because most
areas are in the lowest lying part of the landscape.

37

Pumping is needed because suitable outiets for drainage
systems such as storm sewers are commonly not
available.

This soil has severe limitations for local roads and
streets because of ponding. Drainage diiches along -
roads help to lower the water table and reduce the frost
action potential.

Limitations are severe for septic tank absorption fietds
because of ponding and the poor filtering qualities of the
soil. If sanitary facilities are not available, the water table
can be lowered by the use of an adequate subsurface
drainage system. Pollution of nearby shaliow wells is a
possibility.

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

OaC—OQakyville fine sand, 4 to 12 percent slopes.
This gently sloping and moderately sloping, deep, well
drained soil is on lake plains, low sand dunes, and beach
ridges. Areas are irregular i’ shape. They range from &
to 110 acres but are dominantly about 35 acres.

In a typical profile, the surface layer is very dark
grayish brown fine sand about 2 inches thick. The
subsurface layer is brown fine sand about 5 inches thick.
The subsoil is about 23 inches thick. The upper part is
yellowish brown, loose fine sand, and the lower part is
light yellowish brown, loose fing sand. The underlying
material is pale brown fine sand to a depth of 60 inches.
In some areas the surface layer is thicker, and in other
areas the surface layer is dark yellowish brown cr
vellowish brown. Some areas are strongly acid in the
surface layer and subsoil, and other areas are
predominantly medium sand throughout the profile. in
some areas of this soil, slopes are less than 4 percent.
In other small areas, slopes are more than 12 percent.

This QOakville scil has low available water capacity and
very rapid permeability. The organic matter content of
the surface layer is moderate. Surface runoff is medium,
Reaction of the surface layer is neutral.

Most of the acreage of this soil is used for woodland.
Trees have been used to stabilize the movement of sand
in these areas.

Trees grow fairly well on this soil. Seedling mortality is
a hazard because of the droughtiness of this soil.
Seedlings should be planted early in spring. Replanting
of some seedlings is generally needed to maintain
density of stands. Seediings survive and grow fairly well
if competing vegetation is controlied. Unwanted trees
and shrubs can be ¢onirolled or removed by site
preparation or by spraying, cutting, or girdling.

This soil has moderate limitations for dwellings with
and without basements and severe limitations for small
commercial buildings because of slope. Some
earthmoving is required for the construction of dwellings,
and extensive earthmoving is required for small
commercial buildings.

This soil has moderate limitations for local roads and
streets because of slope, Limitations are savera for
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septic tank absorption fields because of the poor filtering
qualities of the soil. Seepage of effluent and the
possibility of pollution of nearby shallow wells is a hazard
if septic tank absorption fields are used.

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

OaE—~OQakville fine sand, 18 to 40 percent slopes.
This strongly sloping and moderately steep, deep, well
drained soil is on lake plains, low sand dunes, and beach
ridges. Areas are irregular in shape. They range from 5
to 150 acres but are dominantly about 45 acres.

In a typical profile, the surface layer is dark grayish
brown fine sand about 5 inches thick. The subsoil is
about 30 inches thick. The upper part is yellowish brown,
loose fine sand; the middle part is brownish yellow, loose
fine sand; and the lower part is yellow, loose fine sand.
The underlying material is very pale brown fine sand. In
some areas the surface layer is thicker, and in other
areas the surface layer is dark yellowish brown or
yellowish brown. Some areas of this soil are strongly
acid in the surface layer and subsoil. In some areas,
slopes are less than 18 percent. In other areas, slopes
are more than 40 percent.

This soil has low available water capacity and very
rapid permeability. The organic matter content of the
surface layer is moderate. Surface runoff is rapid.

Most of the acreage of this soil is in woodland. Trees
have stabilized the sand movement in these areas. The
potential is fair for trees. Some urban development has
taken place on this soil.

This soil is fairly well suited to trees. The use of
equipment is severely restricted. Because of the
droughtiness of these sandy slopes, seadling mortality is
a hazard if this soil is planted to trees. Seedlings should
be planted as early in spring as is feasible to take
advantage of available moisture. Replanting of some
seedlings is generally needed. Erosion is a moderate
limitation. Seedlings survive and grow fairly well if
competing vegetation and ergsion are controlied.
Unwanted trees and shrubs can be controlled or
removed by site preparation or by spraying, cutting, or
girdling.

This soil has severe limitations for building sites
because of slope. Extensive earthmoving may be
required. The design of the dwaelling should be
compatible with the site. Foundations and footings
should be constructed to provide stability for the
structure and may need to be placed on pilings.

This soil has severe limitations for local roads and
streets because of slope. Where feasible, roads should
be placed on the contour. _

Limitations are severe for septic tank absorption fields
because of slope and the poor filtering qualities of the
soil. Seepage of effluent and the pollution of nearby
shallow wells is a hazard if septic tank absorption fields
are used. If commercial sewers are not available, an
alternate site should be selected for the filter field.

Soil survey

Leveling the area and installing a series of three dry
wells have been used successfully to overcome these -
severe limitations.

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

Pa—Palms muck, drained. This nearly level or
depressional, deep, very poorly drained soil is on lake
plains, till plains, or moraines in basins that once were
lakes or ponds. It is frequently ponded with surface
runoff from adjacent higher lying areas. Areas are oval or
oblong. They range from 3 to 160 acres but are
dominantly about 60 acres.

In a typical profile, the soil is mostly black muck about
30 inches thick. The underlying mineral material is dark
gray clay ioam to a depth of 60 inches. In places the
organic matter is slightly acid to extremely acid. In some
areas the organic material is less than 16 inches thick.

included with this soil in mapping are small areas of
Adrian, Edwards, and Houghton scils. The included soils
make up about 12 to 15 percent of the unit.

This Palms muck soil hag very high available water
capacity. Permeability is moderately slow to moderately
rapid in the organic layers and moderate to moderately
slow in the loamy material. The crganic matter content of
the surface layer is very high. Surface runoff is very slow.
The surface layer is generally slightly acid or mediumn
acid. This soil has a seasonal high water table that is at
the surface or ponded much of the year. The surface
layer is friable and is in good tilth.

Most of the acreage of this soil is drained and is used
for cultivated crops and specialty crops. Some areas are
used for hay or pasture, and other areas are used for
frees. Some areas are used as wildiife habitat.

This soil is suited to corn, soybeans, and specialty
crops. Wetness and the hazard of wind erosion are
major limitations in use and management. A
conservation cropping system that includes row crops
most of the time can be used. Soybeans are difficult to
grow and harvest because of weeds. Conservation tillage
and the use of crop residue and cover crops help to
control wind erosion and to maintain the tilth and content
of organic matter of this soil.

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

This soil is generally not suitable for the commercial
production of trees. The water table at or near the
surface is the main limitation. Restricted use of
equipment and the hazards of seedling mortality and
windthrow are extremely difficult to overcome. Water-
tolerant shrubs and trees grow in the undrained areas.

This soil is poorly suited to building sites. It has severe
limitations because of low strength and ponding. Ponding
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after heavy rainfall is difficuit to overcome because the
soil is in the lowest part of the landscape and receives
runoff from adjacent slopes. Pumping is needed because
suitable outlets for drainage systems such as storm
sewers are commonly not available. Foundations and
footings need to be placed on piling for stability of
structures.

This soil has severe limitations for local roads and
streets because of ponding, frost action, and low
strength. The muck should be removed and suitable
base material used as fill to strengthen the base.
Drainage ditches along roads help io lower the water
table and reduce the frost action potential.

The soil is not suitable for septic tank absorption
fields. Limitations are severe because of ponding and
moderately slow permeability.

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

Pe—Pewamo silty clay loam. This nearly level, deep,
very poorly drained soil is in depressional areas of {ill
and lake plains and moraines. It is frequently ponded
with surface runoff from adjacent higher lying areas.
Areas, which are irregular in shape or elongated, follow
the drainageways or depressions. They range from 1 to
B4 acres but are dominantly about 10 acres.

In a typical profile, the surface layer is very dark brown
silty clay ioam about 8 inches thick. The subsurface layer
is very dark gray, mottied silty clay loam about 4 inches
thick. The subsoil is about 34 inches thick. The upper
part is dark gray, mottled, very firm silty clay loam; the
middle part is olive gray, mottied, very firm silty clay
loam; and the lower part is gray, mottled, firm silty clay
toam. The underlying material is grayish brown, mottled
silty clay loam to a depth of 60 inches. In some places
the dark surface layer is less than 10 inches thick. In
other places, thin layers of overwash material from
surrounding soils cover the surface.

Included with this soil in mapping are a few small,
slightly higher lying areas of Blount and Whitaker soils
and some slightly iower lying depressional areas of
Washtenaw soils. The included soits make up about 10
to 12 percent of the unit.

This Pewamo soil has high available water capacity
and moderately slow permeability. The organic matter
content of the surface layer is high. Surface runoff is
very slow or ponded. The surface layer is slightly acid or
neutral. This soil has a seasonal high water table, and
some depressional areas are ponded early in spring. The
firm surface layer becomes cloddy and hard to work if
tilled when wet,

Most of the acreage of this soil is drained and used for
cultivated crops. A few areas are used for hay, pasture,
or woodland.

This soil is well suited to corn, soybeans, and some
kinds of small grain. It is poorly suited to winter wheat
because ponding generally destroys the stands. Wetness
is the main limitation in use and management. Excessive
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water can be removed by open ditches, tile drains,
surface drains, pumping, or a combination of these
practices. If drainage and proper management are
provided, this soil is suited to intensive row cropping.
Conservation tillage and the use of ¢rop residue help to
improve and maintain the tilth and content of organic
matter of this soil.

This soil is suited to grasses and legumes for hay or
pasture. Drainage is needed for high yields of forage or
pasture crops. Deep rooted legumes such as alfalfa are
not so well suited as shallow rooted legumes. Grazing
when the soil is wet causes surface compaction and
poor filth. Overgrazing reduces plant density and plant
hardiness. Proper stocking rates, rotational grazing,
timely deferment of grazing, and restricted use during
wet periods help to keep the pasture and soil in good
condition.

This sail is suited to trees. The use of equipment is
severely resiricted. Seedling mortality, windthrow, and
plant competition are moderate hazards because the
seasonal high water iable is at or near the surface for
long periods. Harvesting is generally delayed to
extremely dry seasons or tc periods when the ground is
frozen. Replanting of some seedlings is needed to
maintain density of stands. Water-tolerant species should
be favored in stands. The chances of seedling survival
and growth are improved if competing vegetation is
controlled. Unwanted trees and shrubs ¢can be controfled
or removed by site preparation or by spraying. cutting, or
girdling.

This soil has severe limitations for building sites
because of ponding. Drainage is difficult in most areas
because this scil is commonly in the lowest lying part of
the landscape. Pumping is needed bacause suitable
outlets for drainage systems such as storm sewers
generally are not available.

This soil has severe limitations for local roads and
streets because of ponding, low strength, and frost
action. Elevating the roadbed helps to overcome
wetness. Drainage ditches along roads help to lower the
water table and reduce the frost action potential.

Limitations are severe for septic tank absorption fields
because of ponding and moderately slow permeability.

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

Ph—Pinhook loam. This nearly level, deep, poorly
drained scil is on broad flats on outwash plains. Areas
are broad and irregutar in shape. They range from 2 to
48 acres but are dominantly about 15 acres.

In a typical profile, the surface layer is very dark
grayish brown loam about 9 inches thick. The subsurface
layer is light brownish gray, mottiad, friable sandy loam
about 3 inches thick. The subsoil is about 38 inches
thick. The upper part is light brownish gray, mottied,
friable loam and sandy loam; the middle part is gray,
mottled, friable sandy loam; and the lower part is grayish
brown, mottied, friable loamy sand. The substratum is
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grayish brown sand to a depth of 60 inches. in some
places the subsoil is not so thick. In other areas the
surface layer is sandy loam.

Included with this soit in mapping are a few small
- areas of Bourbon, Gilford, and Hanna soils. The included
areas make up 8 to 15 percent of the unit.

This Pinhook soil has high available water capacity.
Permeability is moderately rapid in the surface layer and
subsocil and rapid in the underlying material. The organic
matter content of the surface layer is high. Surface
runoff is slow. The surface layer is generally strongly
acid unless limed. This soil has a seasonal high water
table that is at the surface or at a depth of 1 foot during
winter and spring. The surface layer is friable, but tillage
is limited to periods when the water table is low,

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

This soil is well suited to corn, soybeans, and small
grain. Wetness is the main limitation in use and
management. Excessive water can be removed by opsn
ditches, subsurface drains, pumping, or a combination of
these practices. If drainage and proper management are
provided, this soil is suited to intensive row cropping.
Conservation fillage and the use of crop residue help to
improve and maintain the tilth and content of organic
matter of this soil.

This soil is suited to grasses and legumes for hay or
pasture. Drainage is needed for high yields of forage or
pasture crops. Deep rooted legumes such as alfalfa are
not so well suited because of the high water table. If this
soil is used for pasture, overgrazing and grazing when
the soil is wet are the main concerns ¢f management.
Grazing when the soil is wet causes surface compaction
and poor tilth. Overgrazing reduces plant density and
plant hardiness. Proper stocking rates, rotational grazing,
timely deferment of grazing, and restricted use during
wet periods help to keep the pasture and soil in good
condition.

This soil is suited to trees. The use of equipment is
severely restricted. Harvesting and logging operations
are delayed to dry seasons or to periods when the
ground is frozen. The hazard of plant competition is
severe, and the hazards of windthrow and seedling
mortality are moderate. Replanting of some seedlings
may be needed to maintain the density of stands. The
chances of seedling survival and growth 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 has severe limitations for building sites
because of wetness. An adequate drainage system in
combination with storm sewers is needed to satisfactorily
lower the water table. Dwellings should be constructed
without basements. ‘

This soil has severe limitations for local roads and
streets because of wetness and frost action. Drainage
ditches along roads help to lower the water table and
reduce the frost action potential.

Soil survey

Limitations are severe for septic tank absorption fields
because of wetness and the poor filtering qualities of the
soil. If sanitary facilities are not available, the water table
can be lowered by the use of an adequate subsurface
drainage system.

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

Pk—Pits. This nearly level to very steep unit is on
outwash plains, till plains, and the moraine. Areas are
rectangular or irregular in shape and range from 3 to 50
acres.

In a typical area of Pits, the surface layer and
underlying layers are brown sand and gravelly sand. Pits
have been formed by mining operations and generally
have steep side slopes. In some glacial outwash areas,
strata of sand and silt are exposed.

Included with this unit in mapping are areas near
glacial till where the exposed material is silty clay loam
or silty clay.

Most areas of Pits have very litlie vegetative cover.
Weeds and grasses grow in a few places.

Pits is not assigned to a capability subclass.

PIB—Plainfield sand, 2 to 6 percent slopes. This
gently sloping, deep, excessively drained soit is on
outwash plains, stream terraces, and glaciated uplands.
Areas are irregular in shape. They range from 3 to 50
acres but are dominantly about 10 acres.

In a typical profile, the surface layer is very dark brown
sand about 2 inches thick. The subsurface layer is dark
brown sand about 3 inches thick. The subsoil is about 18
inches thick. The upper part is dark brown, loose sand;
the middle part is dark yellowish brown, loose sand; and
the lower part is strong brown, loose sand. The
underlying material to a depth of 60 inches is yellowish
brown sand. In some areas the surface layer is brown or
dark grayish brown. Some areas are dominantly fine
sand throughout the profile, and other areas have thin -
bands of loamy sand and sandy loam in the underlying
material. In some small areas, slopes are more than 6
percent. In other smali areas, slopes are iess than 2
percent. Some areas of soil are slightly acid to neutrai in
the soclum.

Included with this soil in mapping are small areas of
the moderately well drained Brems soil. The included soil
makes up about 6 to 9 percent of the unit.

This Plainfield soil has low available water capacity
and rapid permeability. The organic matter content of the
surface layer is low. Surface runoff is slow. The surface
layer is strongly acid unless limed. It is very friable and is
easily tilled.

Most of the acreage of this soil is in woodland or
pasture. Some areas are used for cultivated crops, and
other areas are used for hay or pasture crops. Some
areas are used for woodland.

This soil is poorly suited to corn, soybeans, and small
grain. Droughtiness and the hazard of wind erosion are
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major limitations in use and management. A
conservation cropping system that includes row crops
most of the time can be used. Conservation tillage and
the use of crop residue and cover crops help to control
wind erosion and to improve and raintain the tilth and
content of organic matter of this soil.

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

This soil is suited fo trees. The hazard of seedling
mortality is severe. Seedlings should be planted as early
in spring as is feasible to take advantage of available
moisture. Replanting of some seedlings can be
expected. Chances for survival and growth of seedlings
are improved if competing vegetation is controlied.
Unwanted trees and shrubs can be controlled or
removed by site preparation or by spraying, cutting, or
girdiing.

This soil has slight limitations for dwellings with and
without basements. Some earth moving is required for
building construction. This soil has slight limitations for
local roads and streets. Limitations are severe for septic
tank absorption fields because of the poor filtering
qualities of the soil. Pollution of nearby shallow wells is a
possibility.

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

PIC—Plainfield sand, 6 to 12 percent slopes. This
moderately sloping, deep, excessively drained soil is on
outwash plains, stream terraces, and glaciated uplands.
Argas are irregular in shape and range from 3 1o 25
acres.

In a typical profile, the surface layer is brown sand
about 2 inches thick. The subsoil is dark yellowish
brown, very friable sand about 17 inches thick. The
upper part of the underlying material to a depth of 54
inches is yellowish brown sand, and the lower part is
light yellowish brown sand to a depth of 80 inches.
Some areas of soils are dominantly fine sand throughout
the profile, and some areas have thin bands of loamy
sand and sandy loam in the underlying material. In some
small areas, slopes are more than 12 percent. In other
small areas, slopes are less than 6 percent. Some areas
of soils are slightly acid to neutral in the surface layer
and subsoil. -

This Plainfield soil has low available water capacity
and rapid permeability. The organic matter content of the
surface layer is low. Surface runoff is medium. The
surface layer is strongly acid unless limed. it is very
friable and is easily tilled.

Most of the acreage of this soil is used for woodland
and pasture. Some areas are used for cultivated crops.
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This sail is generally not suited to corn, soybeans, and
small grain. Droughtiness and the hazards of wind and
water erosion are major limitations in use and
management.

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

This sail is suited to trees. The hazard of seadling
mortality is severe. Seedlings should be planted as early
in spring as is feasible to take advantage of ali available
moisiure. Replanting of some seedlings is commonly
needed. Chances for survival and growih 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 has moderate limitations for dwellings with
and without basements because of slope. Some
earthmoving is required for the construction of dwellings.

This soil has moderate limitations for local roads and
streets because of slope. Roads should be buiit on the
contour to help reduce the hazard of erosion.

Limitations are severe for septic tank absorption fields
because of the poor filtering qualities of the soil.
Pollution of nearby shallow wells by leachates is a
possibility.

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

RaB—Rawson loam, 2 to 6 percent slopes. This
gently slopmg, deep, well drained and moderately well
drained soil is on convex ridgetops, knolls, and side
slopes. Areas are irregular in shape. They range from 3
to 150 acres but are dominantly about 40 acres.

In a typical profile, the surface {ayer is brown loam
about 8 inches thick. The subsoil is about 36 inches
thick. The upper part is dark yellowish brown, friable
loam; the middle part is dark yellowish brown, firm ciay
loam and brown, firm clay loam; and the fower part is
yellowish brown, mottled, very firm silty clay loam. The
substratum is brown, mottled silty clay loam to a depth
of 60 inches. In some areas the lower part of the subsaoil
has less clay. In some small areas, slopes are less than
2 percent. In other small areas, slopes are more than 6
percent.

Included with this soil in mapping are small areas of
Morley and Riddles soils. The included soils make up
about 10 10 12 percent of the unit.

This Rawson soil has moderate available water
capacity. Permeability is moderate in the subsoil and
slow or very slow in the substratum. The organic matter
content of the surface layer is moderate. Surface runoff
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is medium, This soil has a seasonal high water table that
is at a depth of 2.5 to 4 feet during spring. The surface
layer is friable and can be tilled through a fairly wide
range of moisture content. It is generaily neutral or
slightly acid.

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

This soil is well suited to corn, soybeans, and small
grain. The hazard of erosion is the main limitation in use
and management. Conservation tillage and the use of
crop residue and cover crops help to improve and
maintain the tilth and content of organic matter of this
sail.

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

This soil is well suited to trees. Plant competition is a
moderate hazard. 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 has severe limitations for dwellings with
basements because of the high shrink-swell potential of
the substratum and has slight limitations for dwellings
without basements. Dwellings should be constructed
without basements. Foundations and footings should be
designed to prevent structural damage caused by
shrinking and swelling of the soil.

This soil has moderate limitations for local roads and
sireets because of the frost action potential.
Strengthening the base material with sand and gravel or
replacing the base with more suitable material helps to
support vehicular traffic, -

Limitations are severe for septic tank absorption fields
because of slow or very slow permeability and wetness.
Where sanitary facilities are not available, large
absorption fields can be used to overcome the reduced
permeability of the soil.

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

RaC2—Rawson loam, 6 to 12 percent slopes,
eroded. This moderately sloping, deep, well drained and
moderately well drained soil is on convex ridgetops,
knolls, and side slopes. Areas are generally elongated.
They range from 2 to 60 acres but are dominantly about
10 acres.

In a typical profile, the surface layer is dark yellowish
brown ioam about 6 inches thick. The subsoil is about 26
inches thick. The upper part is brown, friable loam, and
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the lower part is brown, mottled, firm clay loam. The
underlying material is tight brownish gray, mottled silty
clay loam to a depth of 60 inches. In some places the
surface layer is yellowish brown, and in other places the
surface layer is thinner and is mixed with the subsoil. In
some areas nearly all of the surface layer has been
eroded. In sorme small areas, slopes are less than 6
percent. In other small areas, slopes are more than 12
percent. :

Included with this soil in mapping are small areas of
Morley and Riddles soils. The included soils make up
about 8 to 10 percent of the unit.

This Rawson soil has moderate available water
capacity. Permeability is moderate in the subsoil and
slow or very slow in the substratum. The organic matter
content of the surface layer is moderate. Surface runoff
is medium. This soil has a seasonal high water table that
is at a depth of 2.5 to 4 feet during spring. The surface
layer is friable and can be tilled through a fairly wide
range of moisture content. it is generally neutral or
slightly acid.

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

This soil is suited to corn, soybeans, and small grain.
The hazard of erosion is the major limitation in use and
management. A cropping system that includes row crops
part of the time can be used. Conservation tillage,
contour farming, and the use of ¢crop residue and cover
crops help to control erosion and to improve and
maintain the tilth and content of organic matier of this
soil.

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

This sail is well suited to trees. Plant competition is a
moderate hazard. 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 has severe limitations for dwellings with
basements because of the high shrink-swell potential
and moderate limitations for dwellings without
basements because of slope. Dwellings should be
constructed without basements, and foundations and
footings should be designed to prevent structural
damage caused by shrinking and swelling. Developing
lots at random and retaining the vegetative cover as
much as possible in other areas helps to reduce erosion.
Other ways 1o reduce erosion are fo construct housing
on the contour so that roads will be placed on the
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contour and to build diversions between lots to intercept
runoff. If the vegetation is removed, erosion can be
reduced by stockpiling the topscil, replacing it as the
final layer, and then reseeding the area as quickly as
possible to desirable grasses.

This soil has limitations for local roads and streets
because of slope and frost action. Strengthening the
base material with sand and gravel or replacing the base
material with more suitable material helps 1o support
vehicular traffic.

Limitations are severe for septic tank absorption fields
because of slow and very slow permeability and
wetness. Where sanitary facilities are not available, large
absorption fields can be used to overcome the reduced
permeability of the soil. The number of lines can be
reduced and then lengthened to obtain the desired size
of field, or some lines can be placed at a greater depth
than others so that all lines receive equal flow. In some
areas, effluent may seep from lower parts of the slope.

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

RIA—Riddles silt loam, 0 to 2 percent slopes. This
nearly level, deep, well drained soil is on the uplands.
Areas are small and irregular in shape and range from 3
to 35 acres.

In a typical profile, the surface layer is dark grayish
brown silt loam about 9 inches. The subsoil is dark
yellowish brown, firm loam and clay loam about 32
inches thick. The underlying material is pale brown,
mottled gravelly sandy clay loam and gravelly loam to a
depth of 60 inches. In some places the subsoil is not so
thick. In other places the surface layer is darker. In some
small areas the content of gravel is 15 percent or more
in the underlying material. In a few small areas, slopes
are more than 2 percent.

Included with this soil in mapping are a few small
areas of Blount soil. The included soil makes up 6 to 8
percent of the unit.

This Riddles soil has high available water capacity and
moderate permeability. The organic matter content of the
surface layer is moderate, Surface runoff is slow. Unless
limed, the surface layer is medium acid or strongly acid.
It is friable and is easily tilled through a fairly wide range
in moisture content.

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

This soil is well suited to corn, soybeans, and small
grain. Congervation tillage and the use of crop residus
and cover crops help to maintain and improve the
content of organic matter and tilth of the soil.

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

This soil is well suited to trees. Plant competition is a
moderate hazard, but seedlings survive and grow well 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 has moderate limitations for building sites
because of the shrink-swell potential. Foundations and
footings should be designed to prevent structural
damage caused by the shrinking and swelling.

This soil has moderate limitations for local roads and
streets because of low strength and frost action.
Strengthening the base material with sand and gravel or
replacing the base with more suitable material helps to
support vehicular traffic.

Limitations are moderate for septic tank absorption
fields because of moderate permeability. Increasing the
size of the septic tank absorption field helps to
overcome the reduced permeability.

This soil is in capability class | and woodland suitability

‘subclass 10.

RIB—Riddies silt loam, 2 to 6 percent slopes. This
gently sloping, deep, well drained soil is on broad,
convex ridgetops and long side slopes of the uplands.
Areas are generally broad and iregular in shape. They
range from 10 to 220 acres but are dominantly about 60
acres.

In a typical profile, the surface layer is dark grayish
brown silt loam about 10 inches thick. The subsoil is
dark yellowish brown and yellowish brown, firm loam
about 38 inches thick. The underlying material is
yellowish brown, moitled loam to a depth of 60 inches.
In some places the subsoil is not so thick. In other small
areas the underlying material is 15 percent or more
gravel. There are small eroded areas of this soil on
steeper slopes. In these areas the surface layer has
been mixed with subsoil and is clay loam. In some areas,
slopes are less than 2 percent, and in other areas, the
slopes are more than 6 percent.

Included with this soil in mapping are a few smail, low
lying areas of Whitaker soils that are flatter than Riddles
soil and a few areas of Morley and Tracy soils. The
included soils make up about 8 to 10 percent of the unit.

This Riddles soil has high available water capacity and
moderate permeability. The organic matter content of the
surface layer is moderate. Surface runoff is medium.
Uniess limed, the surface layer is medium acid or
strongly acid. It is friable and is easily tilled through a
fairly wide range in moisture content.

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

This soil is well suited to corn, soybeans, and small
grain. Conservation practices are needed to contro!
erosion and surface runoff if cultivated crops are grown.



Conservation tillage, terraces, diversions, contour
farming, grassed waterways, or grade stabilization
structures help to prevent excessive soil loss. The use of
crop residue and cover crops aiso help to control
erosion and to improve and maintain the tilth and
content of organic matter of this soil.

This soil can be planted to grasses and legumes for
hay or pasture to effectively control wind and water
erosion. If the soil is used for pasture, overgrazing and
grazing when the soil is wet are the major concerns of
management. Grazing when the soil is wet causes
surface compaction, excessive runoff, and poor tilth.
Overgrazing reduces plant density and plant hardiness.
Proper stocking rates, rotational grazing, timely
deferment of grazing, and restricted use during wet
periods help to keep the pasture and soil in good
condition.

This soil is well suited to trees. Plant competition is a
moderate hazard, but seedlings survive and grow well if
competing vegetation is conirolled. Unwanted trees and
shrubs can be controlled or removed by site preparation
or by spraying, cutting, or girdling.

Thig soil has moderate limitations for dwellings with
and without basements because of the shrink-swell
potential. Foundations and footings should be designed
to prevent structural damage caused by the shrinking
and swelling. Retaining as much vegetative cover as
possible during construction helps to reduce erosion. If
the vegetation is removed, erosion can be reduced by
stockpiling the topsoil, replacing it as a final layer, and
then reseeding the area to desirable grasses as quickly
as possible. This soil has moderate limitations for local
roads and streets because of low strength and frost
action. Strengthening the base material with sand and
gravel or replacing the base with more suitable material
helps to support vehicular traffic.

Limitations are moderate for septic tank absorption
fields because of moderate permeability. Increasing the
size of the septic tank absorption field helps to
overcome the reduced permeability.

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

RmC2—Riddles loam, 6 to 12 percent slopes,
eroded. This moderately sloping, deep, well drained soil
is on broad, convex ridgetops; on side slopes; and along
drainageways of the uplands. Areas are irregutar in
shape. They range from 3 to 180 acres but are
dominantly about 20 acres.

In a typical profile, the surface layer is dark brown
loam about 5 inches thick. The subsoil is dark yellowish
brown or brown, firm sandy clay loam or gravelly sandy
clay loam about 46 inches thick. The underlying material
is dark yellowish brown sandy loam to a depth of 60
inches. In places the subsaoil is not so thick. In other
small areas the underlying material is 15 percent or more
gravel. There are small, eroded areas of this soil on
steeper slopes. In these places the surface layer has

Seil survey

been mixed with the subscil and is light clay loam. In a
few small areas, slopes are more than 12 percent. in
other small areas, slopes are less than 6 percent.

Included with this soil in mapping are a few small
areas of Morley and Tracy soils. The included soils make
up about B to 10 percent of the unit.

This Riddles soil has high available water capacity and
moderate permeability. The organic matter content of the
surface layer is low as a result of the loss of seoil by
erosion. Surface runoff from cultivated areas is medium.
The surface layer is medium acid or strongly acid unless

* limed. it is friable and is easily tilled through a fairly wide

range in moisture content.

Some of the acreage of this soil is used for cultivated
crops. Other areas are used for hay or pasture. A few
areas are used for orchards.

This soil is suited to corn, soybeans, and small grain.
Conservation practices are needed to control erosion
and surface runoff if cultivated crops are grown. Crop
rotation, conservation tillage, terraces, diversions,
contour farming, grassed waterways, or grade
stabilization structures help to prevent excessive soil
loss. The use of crop residue and cover crops help to
control erosion and improve and maintain the tilth and
content of organic matter of this soil.

This soil can be planted to grasses and legurnes for
hay or pasture to effectively control wind and water
erosion. If the soil is used for pasture, overgrazing and
grazing when tha soil is wet are the major concerns of
management. Grazing when the soil is wet causes
surface compaction, excessive runoff, and poor tilth.
Overgrazing reduces plant density and plant hardiness.
Proper stocking rates, rotational grazing, timely
deferment of grazing, and restricted use during wet
periods help to keep the pasture and soil in good
condition.

This soil is well suited to trees. Plant competition is a
moderate hazard. 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 has moderate limitations for dwellings with
and without basements because of the shrink-swell
potential and slope. Foundations and footings should be
designed to prevent structural damage caused by the
shrinking and swelling. Some earth moving may be
needed for the construction of dwellings. Developing lots
at random and retaining as much vegetative cover as
possible in other areas helps to reduce erosion. Other
ways 1o reduce erosion are 1o construct housing on the
contour so that roads will be placed on the contour, and
to build diversions between lots to intercept runoff. If the
vegetation is removed, erosion can be reduced by
stockpiling the topsoil, replacing it as the final layer, and
then reseeding the area to desirable grasses as quickly
as possible.

This soil has moderate limitations for local roads and
streets because of low strength, slope, and frost action.
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Strengthening the base material with sand and gravel or
replacing the base with more suitable material helps to
support vehicular traffic.

Limitations are moderate for septic tank absorption
fields because of moderate permeability and slope.
Increasing the size of the seplic tank absorplion field
helps to overcome the reduced permeability. The slope
can present problems in the design of the absorption
field. The number of lines can be reduced and then
lengthened to extend the field, or some lines can be
placed at a greater depth than others so that all lines
-receive equal flow. .

This soll is in capability subclass llle and woodiand
suitability subclass 10.

RmD2—Riddies loam, 12 to 18 percent slopes,
eroded. This strongly sloping, deep, well drained soil is
on ridgetops, on side slopes, and along drainageways of
the uplands. Areas are irreguiar in shape. They range
from 5 to 47 acres but are dominantly about 15 acres.

In a typical profile, the surface layer is dark brown
loam about 5 inches thick. The subsoil is about 46
inches thick. The upper part is dark yellowish brown, firm
sandy clay loam; the middie part is dark yellowish brown,
firm, gravelly sandy clay loam and dark yellowish brown,
friable loamy sand; and the lower part is dark yellowish
brown, firm, gravelly sandy clay loam. The underlying
material is dark yellowish brown sandy loam to a depth
of 60 inches. In some places the subsoil has less
thickness. In some small areas, the content of gravel is
15 percent or more in the underlying material. In some
small areas, slopes are less than 12 percent, and in
other areas, the slopes are more than 18 percent.

Included with this soil in mapping are a few small
areas of Morley and Tracy soils. The included soils make
up about 8 to 10 percent of the unit.

This Riddles soil has high available water capacity and
moderate permeability. The organic matter content of the
surface layer is low. Surface runoff is medium. The
surface layer is medium acid or strongly acid unless
limed. It is friable.

Some of the acreage of this soil is used for cultivated
crops. Some areas are used for hay or pasture crops,
and other areas are used for orchards or woodland. The
soil has fair potential for farm use and for most
engineering uses. ,

This soil is poorly suited to corn, soybeans, and small
grain. Conservation practices are needed to control
erosion and surface runoff if cultivated crops are grown.
Crop rotation, conservation tillage, terraces, diversions,
contour farming, grassed waterways, or grade
stabilization structures help to prevent excessive soil
loss. Any conservation practice should fit the size of the
delineaticn and be in accord with the practices used on
surrounding cultivated soils. The use of crop residue and
cover crops also helps to control erosion and to improve
and maintain the tilth and content of organic matter of
this soil.
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This soil can be planted to grasses and legumes for
hay or pasture to effectively control wind and water
erosion. If the soit is used for pasture, overgrazing or
grazing when the soil is wet are the major concerns of
management. Grazing when the soil is wet causes
surface compaction, excessive runoff, and poor tilth.
Overgrazing reduces plant density and plant hardiness.
Proper stocking rates, rotational grazing, timely
deferment of grazing, and restricted use during wet
periods help to keep the pasture and soil in good
condition.

This soil is well suited to trees. Plant competition is a
hazard if this soil is planted to trees. Seedlings survive
and grow well 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 has severe limitations for building sites
because of slope. Extensive earth moving is required for
construction. Developing lots at random and retaining as
much vegetative cover as possible in other areas helps
to reduce erosion. Other ways to reduce erosion are to
construct housing on the contour so that roads will be
placed on the contour and to build diversions between
lots to intercept runoff. If the vegetation is removed,
erosion can be reduced by stockpiling the topsoil,
replacing it as the final layer, and then reseeding the
area to desirable grasses as quickly as possible.

This soil has severe limitations for local roads and
streets because of slope. Extensive road cuts may be
needed. Strengthening the base material with sand and
gravel or replacing the base with more suitable materiat
helps to support vehicular traffic,

Limitations are severe for septic tank absorption fields
because of slope. Some lines can be placed at a greater
depth than others so that all lines receive eqgual flow, or
one or two lines can be used and lengihened to obtain
the amouni of field needed. Machinery cannot be used
on some of these slopes to install the absorption fields.

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

Sb—Sebewa loam, shaly sand substratum. This
nearty level or depressional, deep, very poorly drained
soil is on broad flats or in slight depressions where it is
intermingled with poorly drained or very poorly drained
soils. It is frequently ponded with surface runoff from
adjacent higher lying areas. Areas are generally broad
and irregular in shape. They range from 3 to 700 acres -
but are dominantly about 100 acres.

In a typical profile, the surface layer is black loam
about 8 inches thick. The subsurface layer is black loam
about 4 inches thick. The subsoil is about 25 inches
thick. The upper part is dark gray, motiled, firm sandy
clay loam; the middle part is grayish brown, mottled, firm
clay loam; and the lower part is dark gray, mottled,
friable sandy loam. The underlying material is brown,
loose shaly sand and fine gravel to a depth of 60 inches.
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In some areas the surface layer is mucky loam. In other
areas the combined surface layer and subsoil is more
than 40 inches thick. Some areas of soils have higher
concentrations of iron.

Included with this soil in mapping are a few small,
slightly convex areas of betier drained soils that have a
dark surface layer that is similar in thickness to the plow
layer of Sebewa soil and that has mottles in the subsoil.
This included soil makes up about 8 to 10 percent of the
unit.

This Sebewa soil has moderate available water
capacity. Permeability is moderate in the subsoil and
rapid in the underlying material. The organic matter
content of the surface layer is high. Surface runoff is
very slow. This soil has a seasonal high water table that
is near or above the surface early in spring. The surface

layer is friable. It is easy to till under proper moisture
conditions, but it becomes cloddy and hard to work if
tilled when wet.
Most of the acreage of this soil is used for cultivated
crops. A few areas are used for hay or pasture or for
woodland. ‘
This soil is well suited to corn, soybeans, and some
kinds of small grain. It is poorly suited to winter wheat
because ponding generally destroys the stands. Wetness
and the hazard of wind erosion are limitations in use and
managemeni. Excessive water can be removed by open
ditches, subsurface drains, surface drains, pumping, or a
combination of these practices. If drainage and proper
management are provided, this soil is suited to intensive
row cropping. Conservation practices such as
conservation tillage and the use of crop residue help to
improve and maintain the tilth and content of organic
matter of this soil and to control wind erosion.
This soil is suited to grasses and legumes for hay or
pasture. Drainage is needed for high yields of forage or
pasture crops. Deep rooted legumes such as alfalfa are
not so well suited as shallow rooted legumes. If this soil
is used for pasture, overgrazing or grazing when the soil
is wet are the major concerns of management. Grazing
when the soil is wet causes surface compaction and
poor tilth. Overgrazing reduces plant density and plant
hardiness. 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 plant density.
. This soil is suited to trees. The use of equipment is

severely restricted. The hazards of seediing mortality,
windthrow, and plant competition are severe because
the seasonal high water table is at or near the surface
for long periods. Harvesting of trees is generally delayed
to extremely dry seasons or to periods when the ground
is frozen. Water-tolerant species should be favored in
stands. Replanting of seedlings is commonly needed.
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, cuiting, or girdling.

Soil survey

This soil has severe limitations for building sites
because of ponding. Drainage of most areas is difficult
because the soil is commonly in the lowest lying part of
the landscape. Pumping is needed because suitable
outlets for drainage systems such as storm sewers are
commonly not available.

This soil has severe limitations for local roads and
streets bacause of ponding and frost action. Drainage
ditches along roads help to lower the water table and
reduce the frost action potential. Strengthening the base
material with sand and gravel or replacing the base with
more suitable material helps to support heavier loads.

Limitations are severe for septic tank absorption fields
because of ponding and the poor filtering qualities of the
soil. Seepage of effluent into ground water supplies can
cause pollution.

This s0il is in capability subclass llw and woodland
suitability subclass 2w.

Se—SeHridge loamy fine sand. This nearly level,
deep, somewhat pootly drained soil is in slightly convex
areas on beach ridges, outwash plains, and low sand
dunes. Areas are irregular in shape. Thay range from 2
to 200 acres but are dominantly about 20 acres.

In & typical profile, the surface layer is dark grayish
brown loamy fine sand about 9 inches thick. The
subsurface layer is brown, very friable loamy fine sand
about 5 inches thick. The subsoil is about 28 inches
thick. The upper part is pale brown, friable loamy sand;
the middle part is yellowish brown, mottled, firm sandy
clay loam; and the lower part is gray, mottled, very firm
silty clay loam. The underlying material is brown and light
brownish gray, moitled clay loam to a depth of 60
inches. In some small areas the surface layer is sandy,
and in other small, slightly higher lying areas the upper
part of the subsoil does not have gray mottles. Some
areas of this soil are in small swales and depressions
and the surface layer is dark.

Included with this soil in mapping are a few small
areas of Blount soils and a few small, slightly higher lying
areas of Brems soils. The included soils make up about
10 to 12 percent of the unit.

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

Most of the acreage of this soil is used for cultivated
crops. Some areas are used for hay or pasture, and
other areas are used for woodland.

This soil is suited to corn, soybeans, and small grain.
Wetness is the main limitation in use and management.
Excessive water can be removed by open ditches,



Porter County, Indiana

subsurface drains, pumping, or a combination of these
practices. If drainage and proper management are
provided, this soil is suited to intensive row cropping.
Conservation practices such as the use of crop residue
and cover crops help to maintain the tilth and improve
and maintain the content of organic matter of this soil.

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

This soil is suited to trees. Seasonal wetness may
cause a slight delay in harvesting or planting. Water-
tolerant species should be favored in stands. Plant
competition and seediing mortality are hazards if this soil
is planted to trees. Replanting of some seedlings may be
needed. Seedling survival and growth are improved if
competing vegetation is controlied. Unwanted trees and
shrubs can be conirolled or removed by site preparation
or by spraying, cutting, or girdling.

This soil has severe limitations for building sites
because of wetness. An adequate drainage system in
combination with storm sewers is needed to satisfactorily
lower the water table. Dwellings should be constructed
without basements.

This soil has severe limitations for local roads and
streets because of frost action. Drainage ditches along
roads to lower the water table help to reduce the frost
action potential. Limitations are severe for septic tank
absorption fields because of wetness and moderately
slow permeability. '

If sanitary facililes are not available, the water table
¢an be lowered in this soil by the use of an adequate
subsurface drainage system. Increasing the size of the
absorption field in drained areas helps the septic
systems 1o function more efficiently.

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

So—Suman silt loam. This nearly level, deep, very
poorly drained soil is on flood plains. It is frequently
flooded for brief periods. Areas are generally elongated.
They range from 3 to 125 acres but are dominantly
about 12 acres.

In a typical profile, the surface layer is black silt loam
about 7 inches thick. The subsurface layer is very dark
gray, mottled clay loam about 8 inches thick. The subsoil
is about 24 inches thick. The upper part is dark gray,
mottied, firm clay loam, and the lower part is dark gray,
mottied, friable sandy clay loam. The undetlying material
is light brownish gray, loose sand to a depth of 60
inches. In some areas the surface layer is dark gray, and
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in other areas the underlying material is siratified. A few
areas of this soil decrease in crganic matter content as
depth increases. In some areas the subsoil is silt loam.
Short steep slopes occur in this unit in about 50 to 60
percent of the soils along the edge of Salt Greek.

Included with this soil in mapping are small areas of
Fluvaquents. Aiso included are areas of loamy sand or
sand at a depth of less than 20 inches. The included
soils make up about 8 10 10 percent of the unit.

This Suman soil has moderate available water
capacity. Permeability is moderately slow in the subsail
and rapid in the underlying material. The organic matter
content of the surface layer is high. Surface runoff is
slow. The surface layer is slightly acid or neutral. This
soil has a seasonal high water table that is at the
surface or at a depth of 0.5 foot during a significant part
of the year. Drainage is needed for crop production, and
drainage systems have been installed in some areas.

* This soil has a firm surface layer that becomes cloddy

and hard to work if it is tilled when wet.

Some of the acreage of this soil is used for cultivated
crops. A few areas are used for hay or pasture or for
woodland.

This soil is suited to comn, soybeans, and some kinds
of small grain. It is peorly suited to winter wheat. Ponding
or flooding generally destroys the stands unless the area
is adequately protected from flooding. Wetness and the
hazard of flooding are the main limitations in use and
management. Excessive water ¢can be removed by open
ditches, subsurface drains, surface drains, pumping, or a
combination of these practices. If drainage, adequate
protection from flooding, and proper management are
provided, this soil is suited to intensive row cropping.
Conservation tillage and the use of crop residue help to
improve and maintain the tilth and content of organic
matter of this soil.

This soil is suited to grasses and legumes for hay or
pasture. Drainage is needed for high yields of forage or
pasture. Desp rocted legumes such as alfalfa are poorly
suited because of the high water table. If this soil is used
for pasture, overgrazing and grazing when the sail is wet
are the major concems of management. Grazing when
the soil is wet causes surface compaction and poor tilth.
Overgrazing reduces plant density and plant hardiness.
Proper stocking rates, rotational grazing, timely
deferment of grazing, and restricted use during wet
periods help to keep the pasture and soit in good
condition.

This soil is poorly suited to trees, and only a few areas
are used for woodland. The use of equipment is severely
restricted. The hazards of plant competition, seedling
mortality, and windthrow are severs because the water
table is at or near the surface for long periods.
Harvesting of trees is generally delayed to extremely dry
seasons or to periods when the ground is frozen. Water-
tolerant species should be favored in stands. Replanting
of some seedlings is needed to maintain the density of
stands. Seedling survival and growth are improved if



48

competing vegetation is controlled. Unwanted trees and
shrubs can be controlled by site preparation or by
spraying, cutting, or girdling.

This soil has severe limitations for building sites
because of wetness and flooding. It is not suitable for
building sites. Drainage of most areas is difficult because
this soil is generally in the lowest lying part of the
landscape. Pumping is needed because suitable outlets
for drainage systems such as storm sewers are
commonly not available. Protection from flood waters is
difficult because flooding normally occurs when streams
back out into these areas.

This soil has severe limitations for local roads and
streets because of wetness, flooding, and low sirength.
Drainage ditches along rcads help to lower the water
table and reduce the frost action potential. The
conditions caused by flooding are difficult to overcome.
Elevating the roadbed helps to overcome wetness.
Strengthening of the base material with sand and gravel
or replacing the base with more suitable materiai helps
to support vehicular traffic.

Limitations are severe for septic tank absorption fields
because of wetness, flooding, and moderately slow
permeability. This soil is generally not suitable for septic
tank absorption fislds.

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

TcA—Tracy sandy loam, 0 to 2 percent slopes.
This nearly level, deep, well drained soil is on broad, flat
areas of the uplands. Areas are generally broad and
irregular in shape. They range from 2 to 500 acres but
are dominantly about 30 acres.

In a typical profile, the surface layer is very dark brown
sandy loam about 5 inches thick. The subsurface layer is
brown sandy loam about 4 inches thick. The subsoil is
about 51 inches thick. The upper part is dark brown and
brown, friable, firm sandy loam, and the lower part is
stratified, brown, shaly sandy clay loam and shaly loamy
sand. The underlying material is mottled, brown and
grayish brown, stratified loamy sand, sand, and shaly
sand to a depth of 80 inches. In some places the subsoil
is not so thick. In other places the underlying material is
pale brown, stratified sand and loamy sand. In some
areas of soils the depth to free carbonates is less than
60 inches. In a few arcas, slopes are more than 2
percent.

Included with this soil in mapping are a few small
areas of Riddles and Hanna soils. The included soils
make up about 10 to 12 percent of the unit.

This Tracy soil has moderate available water capacity
and permeability. The organic matter content of the
surface layer is moderate. Surface runoff is stow. The
surface layer is friable and is easily tilled through a fairly
wide range in moisture content.

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

Soil survey

This soil is well suited to corn, soybeans, and small
grain. Conservation practices are needed to help controf
wind erosion if cultivated crops are grown. Conservation
tillage and the use of crop residue and cover crops help
to control wind erosion and to improve and maintain the
tilth and content of organic matter of this soil. This soil is
droughty during seasons when rainfall is poorly
distributed.

This soil can be planted to grasses and legumes for
hay or pasture to effectively control wind erosion. If the
soil is used for pasture, overgrazing and grazing when
the soil is wet are the major concerns of management.
Grazing when the soil is wet causes surface compaction
and poor tilth. Overgrazing reduces plant density and
plant hardiness. Proper stocking rates, rotational grazing,
timely deferment of grazing, and restricted use during
wet periods help to keep the pasture and soil in good
condition.

This soil is well suited to trees. Plant competition is a
hazard. 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 has slight limitations for building sites. it has
moderate limitations for local roads and sireets because
of frost action. Strengthening the base material with
sand and gravel or replacing the base with more suitable
material helps to support vehicular traffic and fo
overcome the frost action potential.

This soil has slight limitations for septic tank
absorption fields. If septic tank absorption fields are
used, pollution of nearby shallow wells is a slight
possibility.

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

TcB—Tracy sandy loam, 2 to 6 percent slopes.
This gently sloping, deep, well drained soil is on broad,
convex ridgetops and on long side slopes and toe slopes
of the uplands. Areas are generally broad and irregular in
shape. They range from 4 to 260 acres but are
dominantly about 30 acres.

In a typical profile, the surface layer is dark grayish
brown sandy loam about 7 inches thick. The subsurface
layer is brown sandy loam about 2 inches thick. The
subsoil is about 33 inches thick. The upper part is
yeliowish brown sandy loam, and the lower part is
yaliowish brown, friable sandy loam. The underlying
material is yellowish brown and strong brown, stratified
sandy loam, loamy sand, and sand to a depth of €0
inches. In some places the subsoil is not so thick. In
other areas the depth to free carbonates is less than 60
inches. In a few small areas, slopes are less than 2
percent. In other areas, slopes are more than 6 percent.

Included with this soil in mapping are a few small
areas of Riddles soil. The included soil makes up about
8 to 10 percent of the unit.

This Tracy soil has moderate available water capacity
and permeability. The organic matter content of the
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surface layer is moderate. Surface runoff is medium. The
surface layer is friable and is easily tilled through a fairly
wide range in moisture content.

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

This soil is well suited to corn, soybeans, and small
grain. Conservation practices are needed to contral
erosion and surface runoff if cultivated crops are grown.
Crop rotation, conservation tiflage, terraces, diversions,
contour farming, grassed waterways, or grade
stabilization structures help to prevent excessive soil
loss. The use of crop residue and cover crops also helps
to control erosion and to improve and maintain the tilth
and content of organic matter of this soil. This soil is
droughty during seasons when rainfall is poorly
distributed.

This soil can be planted to grasses and legumes for
hay or pasture to effectively control wind and water
erosion. If the soil is used for pasture, overgrazing and
grazing when the soil is wet are the major concerns of
management. Grazing when the soil is wet causes
surface compaction, excessive runoff, and poor tilth.
Overgrazing reduces plant density and plant hardiness.
Proper stocking rates, rotational grazing, timely
deferment of grazing, and restricted use during wet
periods help to keep the pasture and soil in good
congdition.

This soil is well suited to trees. Plant competiton is a
hazard if the 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, cutiing, or
girdling.

This soil has slight limitations for dwellings with and
without basements. Erosion is a hazard if the topsoil is
disturbed. Retaining as much vegetative cover as
possible during construction helps to reduce erosion. If
the vegetation is removed, erosion can be reduced by
stockpiling the topsoil, replacing it as the final layer, and
then reseeding the area fo desirable grasses as quickly
as possible.

This soil has moderate limitations for local roads and
streets because of frost action. Strengthening the base
material with sand and gravel or replacing the base with
more suitable material helps to support vehicular traffic
and to reduce the possibility of frost heaving.

Limitations are slight for septic tank absorption fields.
If septic tank absorption fields are used, pollution of
nearby shallow wells is a possibility.

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

TcC—Tracy sandy loam, 6 to 12 percent slopes.
This moderately sloping, deep, well drained soil is on
convex ridgetops and side slopes of uplands. Areas are
fairly small and irregular in shape and range from 2 to 40
acres.
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In a typical profite, the surface layer is dark yellowish
brown sandy loam about 10 inches thick. The subsoil is
about 26 inches thick. The upper part is yellowish brown,
very friable loam, and the lower part is dark yellowish
brown, friable loamy sand and graveily sand. The
underlying material is yellowish brown, stratified loamy
sand and sand to a depth of 60 inches. In some places
the subsoil is not so thick. In other places most of the
surface layer has been lost through srosion and is mixed
with the subsoil. In these areas the surface layer is
yellowish brown. Some areas of this soil are less than 60
inches deep to free carbonates. In some areas, slopes
are less than 6 percent. In other areas, slopes are more
than 12 percent. -

Included with this soil in mapping are a few small
areas of Riddles soil. The included soil makes up about
6 to 8 percent of the unit. '

This Tracy scil has moderate avaitable water capacity
and permeability. The organic matter content of the
surface layer is moderate. Surface runoff is medium. The
surface layer is friable and is easily tilled through a fairly
wide range in moisture content.

Some of the acreage of this soil is used for cultivated
crops. Some areas are used for hay or pasture, and
other areas are used for orchards and woodland.

This soil is suited to corn, soybeans, and small grain.
Conservation practices are needed to control erosion
and surface runoff if cultivated crops are grown. Crop
rotation, conservation tillage, térraces, diversions,
contour farming, grassed waterways, or grade
stabilization structures help to prevent exessive soil loss.
Any conservation practice should fit the size of the
delineation and be in accord with the practices used on
swrrounding cultivated soils. The use of crop residue and
cover crops also helps to control erosion and to improve
and maintain the tilth and content of organic matter of
this scil. This soil is droughty during seasons when
rainfall is poorly distributed.

This soil can be planted to grasses and legumes for
hay or pasture to effectively contral wind and water
erosion. If the soil is used for pasture, overgrazing and
grazing when the soil is wet are the major concerns of
management. Grazing when the soil is wet causes
surface compaction, excessive runcff, and poor tiith.
Overgrazing reduces plant density and plant hardiness.
Proper stocking rates, rotational grazing, timely
deferment of grazing, and restricted use during wet
periods help to keep the pasiure and soil in good
condition.

This soil is well suited {o trees. Plant competition is a
hazard. Seedlings survive and grow well if compsting
vegetation is controlled. Unwanted trees and shrubs can
be controlled or removed by site preparation or by
spraying, cutfing, or girdling.

This soil has moderate limitations for dwellings with
and without basements because of the slope.
Developing lots at random and retaining as much
vegetative cover as possible in other areas helps to
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reduce erosion. Other ways to reduce erosion are to .
construct housing on the contour so that roads will be on
the contour and to build diversions between lots to
intercept runoff. If the vegetation has been removed,
erosion can be reduced by stockpiling the topsoil,
replacing it as the final layer, and then reseeding the
area to desirable grasses as quickly as possible.

This soil has moderate limitations for local roads and
streets because of slope and the frost action potential.
Road cuts may be needed. Strengthening the base
material with sand and gravel or replacing the base with
more suitable material heips to support vehicutar traffic.

{imitations are moderate for septic tank absorption
fields because of the slope. Some lines can be placed at
a greater depth than others to obtain equal flow to the
lines, or only one or two lines can be used and
lengthened to obtain the amount of field needed. i
septic tank absorption fields are used, poliution of
nearby shallow wells is a slight possibility.

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

TcD-Tracy sandy loam, 12 to 18 percent slopes.
This strongly sloping, deep, well drained soil is on
ridgetops and side slopes and along drainageways of
uplands. Areas are irregular in shape. They range from 2
to B0 acres but are dominantly about 15 acres.

In a typical profile, the surface layer is dark brown
sandy loam about 7 inches thick. The subsoil is about 31
inches thick. The upper part is dark yellowish brown,
friable sandy loam; the middle part is dark yellowish
brown, loose sand; and the lower part is yellowish
brown, firm sandy clay loam. The underlying material is
yetlowish brown sand to a depth of 60 inches. In some
areas the subsoil is not so thick. In other areas, depth to
free carbonates is less than 60 inches and the profile is
less acid than is typical. In a few smali areas, slopeg are
less than 12 percent. In other areas, slopes are more
than 18 percent.

Included with this soil in mapping are a few small
areas of Chelsea and Riddles soils. The included soils
make up about 8 to 10 percent of the unit.

This Tracy soil has moderate available water capacity
and permeability. The organic matter content of the
surface layer is moderate. Surface runoff is rapid. The
surface layer is friable.

Some of the acreage of this soil is used for cultivated
crops. Some areas are used for hay or pasture, and
other areas are used for orchards and frees.

This soil is suited to corn, soybeans, and small grain.
Conservation practices are needed to conirol erosion
and surface runoff if cullivated crops are grown. Crop
rotation, conservation tillage, diversions, contour farming,
and grassed waterways or grade stabilization struciures
help to prevent excessive soil logs. Any conservation
practice should fit the size of the delineation and be in
accord with the practices used on surrcunding cultivated
soils. The use of crop residue and cover crops also

Soil survey

helps to control erosion and to improve and maintain the
tilth and content of organic matter of this soil.

This soil can be planted to grasses and legumes for
hay or pasture to effectively control wind and water
erosion. If this soil is used for pasture, overgrazing and
grazing when the soil is wet are the major concerns of
management. Grazing when the soil is wet causes
surface compaction, excessive runoff, and poor tilth.
Overgrazing reduces plant density and plant hardiness.
Proper stocking rates, rotational grazing, timely
deferment of grazing, and restricted use during wet
periods help to keep the pasture and soil in good
condition.

This soif is well suited to trees. Plant competition is a
hazard if 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 has severe limitations for building sites
because of the slope. Developing lots at random and
retaining as much vegetative cover as possible in other
areas helps to reduce erosion. Cther ways to reduce
erosion are to construct housing on the contour so that
roads will be placed on the contour and to build
diversions between lots to intercept runoft. If the
vegetation is removed, erosion can be reduced by
stockpiling the topsoil, replacing it as the final iayer, and
then reseeding the area to desirable grasses as quickly
as possible.

This s0il has severe limitations for local roads and
streets because of slope. Extensive road cuts may be
needed. Strengthening the base material with sand and
gravel or replacing the base with more suitable material
helps to support vehicular traffic. _

Limitations are severe for septic tank absorption fields
because of slope. Some lines can be placed at a greater
depth than others so that all lines receive equal flow, or
one or two lines can be lengthened to obtain the amount
of field needed. Machinery cannct be used on some of
these slopes to install the absorption fields. If septic tank
absorption fields are used, poltution of nearby shallow
wells is a slight possibility.

This soil is in capability subclass IVe and woodland

suitability subclass to.

TyA—Tyner loamy sand, 0 to 3 percent slopes.
This nearly level, deep, well drained soil is on slightly
convex areas that are generally broad and irregular in
shape. Areas range from 3 to 750 acres but are
dominantly about 65 acres.

in a typical profile, the surface layer is dark brown
loamy sand about 9 inches thick. The subsurface layer is
brown loamy sand about 3 inches thick. The subsoil is
about 42 inches thick. It is dark yellowish brown, very
friable or loose loamy sand and sand. The substratum is
dark yellowish brown, mottied sand to a depth of 60
inches. Large, fairly uniform areas of sandy loam subsoil .
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-occur in some small areas. Other areas are sandy
throughout the profile. In some small areas, the siope is
more than 3 percent.

Included with this soil in mapping are a few small
areas of Brems soils. The included soiis make up about
6 to 8 percent of the unit. ‘

This Tyner soil has moderate available water capacity
and rapid permeability. The organic matter content of the
surface layer is iow. Surface runoff is slow. The surface
layer is friable and is easily tilled through a wide range in
moisture content.

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

This soil is suited to corn, soybeans, and small grain.
Droughtiness is the main limitation in use and
management. Windbreaks, crop rotation, and
conservation tillage are needed to heip prevent
excessive soil loss from wind erosion. The use of crop
residue and cover crops also helps to control wind
erosion and to improve and maintain the tilth and
content of organic matter of this soil.

This soil can be planted to grasses and legumes for
hay or pasture to effectively control wind erosion.
Overgrazing and grazing when the soil is wet cause
surface compaction and poor tilth. Overgrazing also
reduces plant density and plant hardiness. Proper
stocking rates, rotational grazing, timely deferment of
grazing, and restricted use during dry periods help to
keep the pasture and soil in good condition.

This soil is well suited to trees. A few areas are used
for woodland. Seedling mortality is a moderate hazard
because of the droughtiness. Replanting of some
seedlings may be needed. Unwanted trees and shrubs
can be controlled or removed by site preparation or by
spraying, cutting, or girdling.

This soil has slight limitations for building sites and for
local roads and streets. Limitations are severe for septic
tank absorption fields because of the poor filtering
qualities of this soil. Pollution of nearby shallow wells is a
possibility.

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

UbA~—Udorthents, 0 to 3 percent slopes. These
nearly level and gently sloping soils are on outwash
plains, lake plains, till plains, and moraines. Areas are
fairly small, and are elongated or rounded. They range
from 2 to 80 acres.

No one pedon is typical of Udorthents, but in one of
the more common pedons the surface layer is dark
brown or very dark grayish brown loam or silt loam. The
underlying material is made up of solid waste and layers
of soil about 6 to 10 inches thick. In places the surface
layer is brown, dark yellowish brown, yellowish brown, or
brownish gray loamy sand, loam, sandy clay loam, or
silty clay loam. The disturbance of these areas is so
great that identification of the soil cannot be made.
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Inciuded with these soils in mapping are a few small
areas of soils that are sandy and a few small areas that
are clay loam. Also included are a few small areas that
have slopes of more than 6 percent. The included soils
make up about 10 percent of the unit.

These Udorthents are idle land in areas where landfill
operations have been completed. Weeds and grasses
grow on the idle areas. In some areas, landfill operations
are still active,

These soils are suited to grasses that can provide
cover and protection from erosion. After the landfill has
settled, these areas are suitable for some species of
shrubs and trees. The areas can be used for recreation
purposes that do not require structures or buildings.

These soils have very limited use. Because of the
hazard of settling, only low cost shed type structures
should be built on this soil for several years. Selection of
alternate sites for dwellings, small commercial buildings,
and local roads and streets is advisable.

These soils are not assigned to a capability subclass
or woodland suitability subclass.

Uc—Urban land-Blount complex. This complex
consists of areas of Urban land and nearly level and
gently sloping, somewhat poorly drained Blount soil on
glacial till plains in uplands. Areas are generslly fairly
large and range from 40 to 160 acres. Most areas are in
the town of Valparaiso. :

In a typical area of Urban land, streets, parking lots,
shopping centers, houses, buildings, and other structures
cover the surface so that recognition of the type of soil
cannot be made. About 55 percent of the complex is
Urban land.

In a typical profile of Blount soil, the surface layer is
dark grayish brown silt loam about 11 inches thick. The
subsoil is about 27 inches thick. It is yellowish brown,
grayish brown, gray, and light brownish gray, mottled,
firm and very firm silty clay loam. The underlying material
is light olive brown silty clay loam to a depth of 60
inches. This soil makes up about 40 percent of the
complex.

Included with this complex in mapping are a few
depressional areas of Pewamo soils that are wetter than
Blount soil. Also included are some higher lying areas of
Morley soils. The included soils make up about 5 percent
of the unit.

The Blount soil has moderate available water capacity
and slow or moderately slow permeability. The organic
matter content of the surface layer is moderate. Surface
runoff is slow to medium. Unless the surface layer is
limed, it is medium acid or strongly acid. This soil has a
seasonal high water table that is at a depth of 1 foot to
3 feet during winter and spring.

Most of the acreage of this soil is used for building site
development. A few areas are idle or are used for
playgrounds or recreation facilities.

This soil is not used for crops, forage, or woodland. If
small areas are used for garden plots and lawns, lime
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and fertilizer should be added according to soil tests and
plant needs. If trees and shrubs are planted, competing
plants need to be controlled until the seedlings are
established.

The Blount soil has severe limitations for building sites
because of wetness. Dwellings should be constructed
without basements. An adequate drainage system, in
combination with storm sewers, is needed to
satisfactorily lower the water table.

This soil has severe limitations for local roads and
sireets because of frost action and low strength.
Drainage ditches aleng roads help to lower the water
table and reduce the frost action potential. Strengthening
the base materiai with sand and gravel or replacing the
base with more suitable material helps to support
vehicular traffic.

Limitations are severe for septic tank absorption fields
because of wetness and moderately slow or slow
permeabiiity. Sanitary facilities should be connected to
commercial sewers and treatment facilities.

This complex is not assigned to a capability subclass.
Urban land is not assigned to a woodland suitability
class. The Blount soil is woodland suitability subclass 3¢.

UcG-—Udorthents, loamy, 3 to 30 percent slopes.
These nearly level o steep soils are on outwash plains,
lake plains, till plains, and moraines. Areas are fairly
small and range from 3 to 100 acres.

No one pedon is typical of Udorthents, but in one of
the more common pedons the surface layer is dark
brown or brown sandy loam or loam. Some areas are
very dark grayish brown, dark yellowish brown, yellowish
brown, or brownish gray loamy sand, sandy clay loam,
silt loam, or light silty clay loam. In some places, the
underlying material has gray moitles. In other places, the
material is stratified, yellowish brown, brownish yellow,
brown, and pale brown loam, sandy loam, loamy sand,
sandy clay loam, and silty clay loam. In some areas the
surface layer and some of the underlying layers have
been removed or the surface layer has besn reworked
and mixed with the underlying layers. In other areas the
upper layers of loamy material have been transported
from another site. The disturbance of these areas is s0
great that identification of the soil cannot be made.

Included with these soils in mapping are areas of soils
that are sandy and a few areas of soils that are clay
loam. Also included are areas that have very steep
slopes as a result of cuts made to remove soil material,
and a few small areas that surround small bodies of
water. The included soils make up about 15 percent of
the unit.

These Udorthents are used for commercial building
sites, borrow pits, interstate highway interchanges, and
other large projects that require extensive earthmoving.

These soils are suited to grasses that can provide
cover and protection from erosicn in sloping areas. if
grasses for cover and protection are planted, additions
of lime and fertilizer should be made according to soil
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tests and plant needs. These tests are needed because
of the extrerme variability of the soil material.

These soils are used for large construction sites. They
are not suitable for the construction of dwellings.
Limitations for construction sites are generally overcome
by extensive earthmoving. Erosion should be controlled.

Limitations for septic tank absorption fields are
variable. Onsite investigations are needed.

These soils are not assigned {o a capability subclass
or woodland suitability subclass.

Ud=—Urban land-Brems complex. This complex
consists of areas of Urban land and nearly level and
gently sloping, moderately well drained Brems soil on
outwash plains. Areas are generally large and range
from 40 to 300 acres. Most areas are in the town of
Portage.

in a typical area of Urban land, streets, parking lots,
shopping centers, dwellings, buildings, and other
structures cover the surface so that recognition of the
soil cannot be made. About 55 percent of the area is
Urban land.

In a typical profile of Brems soil, the surface layer is
very dark grayish brown sand about 12 inches thick. The
subsoil is about 51 inches thick. The upper part is
yellowish brown, very friable sand; the middle part is
mottled, light yellowish brown, and strong brown, loose
sand and mottled, dark brown, firm loamy sand; the
lower part is mottled, yellowish brown, loose sand. The
underlying material to a depth of 67 inches is gray and
pale brown sand. This soil makes up about 40 percent of
the area.

Included with this complex in mapping are a few
higher lving, sloping areas of Oakville soils and a few
lower lying areas of Morocco and Selfridge soils. The
included soils make up about 5 to 7 percent of the unit.

The Brems soil has low available water capacity and
rapid permeability. The ocrganic matter content of the
surface layer is low. Unless the surface layer is limed, it
is medium acid or strongly acid. This scil has a seasonal
high water table that is at a depth of 2 to 3 feet during
winter and spring.

Most of the acreage of this soil is used for building site
development. A few areas are idle or are used for
playgrounds or recreation facilities.

This soil is not used for crops, forage, or woodland. If
small areas are used for garden piots and lawns, lime
and fertilizer should be added according to soil tests and
plant needs. Droughtiness is a limitation and watering of
lawns and garden plots is generally needed. If trees and
shrubs are planted, seedling mortality is a hazard.
Sufficient moisture needs to be applied at regular
intervals until the plants are established.

The Brems soil has moderate limitations for dwellings
without basements because of weiness and severe
limitations for dwellings with basements because of
wetness. Dwellings should be consiructed without
basements.
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This soil has moderate limitations for local roads and
streets because of wetness.

Limitations are severe for septic tank absorption fields

because of wetness and the poor filtering qualities of the
soil. Pollution of nearby shallow wells is a possibility.
Commercial sewer hookup should be utilized.

This complex is not assigned to a capability subclass.
Urban iand is not assigned to a woodland suitability
subclass. The Brems soil is in woodland suitability
subclass 3s.

Ue—Urban land-Martinsville complex. This complex
consists of areas of Urban land and nearly level, well
drained Martinsville soil on terraces, lake plains, and
outwash plains. Areas are fairly large and range from 40
to 200 acres. Most areas are in the town of Chesterton.

In a typical area of Urban land, streets, parking lots,
shopping centers, dwellings, buildings, and other
structures cover the surface so that recognition of the
type of soil cannot be made. About 55 percent of the
area is Urban land.

In a typical profite of Martinsville soil, the surface layer
is dark grayish brown loam about 10 inches thick. The
subsurface layer is brown loam about 2 inches thick. The
subsoil is about 34 inches thick. The upper part is dark
yellowish brown, firm silty clay loam; the middle part is
yellowish brown, firm clay ioam; and the lower part is
yellowish brown, friable loam, The underlying material is
yellowish brown and light yellowish brown, mottled, very
friable sandy loam to a depth of 60 inches. This soil
makes up about 40 percent of the area. Some areas are
loam throughout the profile.

Included with this complex in mapping are a few
higher lying areas of Tracy soils that are sandier than the
Martinsville soil and a few lower lying areas of Whitaker
soils. The included soils make up about 5 percent of the
unit.

The Martinsville soil has high available water capacity
and moderate permeability. The organic matter content
of the surface layer is moderate. Unless the surface
layer is limed, it is medium acid or strongly acid.

Most of the acreage of this soil is used for building site -

development. A few areas are idle or are used for
playgrounds or recreation facilities. .

This soil is not used for crops, forage, or woodland. If
small areas are used for garden plots and lawns, lime
and fertilizer should be added according to soil tests and
plant needs. If trees and shrubs are planted, competing
plants need to be controlled until the seedlings are
established.

The Martinsville soil has moderate limitations for
building sites because of the shrink-swell potential.
Foundations and footings should be designed to prevent
structural damage caused by the shrinking and swelling.
This soil has moderate limitations for local roads and
sireets bacause of low strength and frost action.
Strengthening the base material with sand and gravel
helps to overcome the low strength of the material.
Limitations are slight for septic tank absorption fields.

This complex is not assigned to a capability subclass.
Urban land is not assigned to a woodland suitability
subclass. The Martinsville soil is in woodland suitability
subclass 10.

UmB—Urban land-Morley complex, 2 to 6 percent
slopes. This complex consists of areas of Urban land
and gently sloping, moderately well drained and well
drained Morley soil on uplands. Areas are generally large
and range from 40 to 200 acres. Most areas are in the
town of Valparaiso.

In a typical area of Urban land, streets, parking lots,
shopping centers, dwellings, buildings, and other
structures cover the surface so that recognition of the
type of soil cannot be made. About 55 percent cf the
area is Urban land. '

In a typical profile of Morley soil, the surface layer is
dark grayish brown silt loam about 8 inches thick. The
subsoil is about 34 inches thick. The upper part is
yellowish brown, firm silty clay loam, and the lower part
is yellowish brown, mottled, very firm silty clay loam. The
underlying material is vellowish brown, firm, calcareous
silty clay loam to a depth of 60 inches. This soil makes
up about 40 percent of the area. In a few places the
subsoil is brown, and gray mottles are absent. In a few
other places the surface layer is loam. In a few areas,
slopes are more than 6 percent. In a few other areas,
slopes are less than 2 percent.

- Included with this complex in mapping are a few areas
of Blount soils that are wetter than the Morley soil and a
few depressional areas of Pewamo soils. The included
soils make up about 5 percent of the unit,

The Morley soil has high available water capacity and
moderately slow permeability. The organic matter
content of the surface layer is moderate. Unless the
surface layer is limed, it is medium acid or strongly acid.
This soil has a seasonal high water table that is at a
depth of 3 to 6 fest in winter and spring.

Most of the acreage of this soil is used for building site
development. A few areas are idle or are used for
playgrounds or recreation facilities.

This soil is not used for crops, forage, or woodland. If
small areas are used for garden plots and lawns, lime
and fertilizer should be added according to soil tests and
plant needs. If trees and shrubs are planted, competing
plants need to be controlled until the seedlings are
established.

The Moriey soil has moderate limitations for building
sites because of the shrink-swell potential and moderate
limitations for dwellings with basements because of
wetness. Footings and foundations should be designed
to prevent siructural damage caused by the shrinking
and swelling. If dwellings are constructed with
basements, foundation drains should be installed. Some
earthmoving may be required. Retaining as much
vegetative cover as possible during construction helps to
reduce erosion. If the vegetation has been removed,
erosion can be reduced by stockpiling the topsoil,
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replacing it as the final layer, and then reseeding the
area as quickly as possible 10 desirable grasses.

This soil has severe limitations for local roads and
streets because of low strength. Strengthening the base
material with sand and gravel or replacing the base with
more suitable material helps to support vehicular traffic.

Limitations are severe for septic tank absorption fields
because of moderately slow or slow permeability and
wetness. Sanitary facilities should be connected to
commercial sewers and freatment facilities. Where
commercial facilities are not available, large absorption
fields can be used to overcome the reduced permeability
of the soil. Wetness can be reduced by installing an
adequate drainage system.

This complex is not assigned 10 a capability subclass.
Urban land is not assigned to a woodiand suitability
subclass. The Morley soil is in woodland suitability
subclass 20.

UpB—Urban land-Psamments complex, 0 to 6
percent slopes. This complex consists of areas of
Urban land and nearly level, well drained to excessively
drained soils on low sand dunes and beach ridges.
Areas are generally iarge and range from 10 to 800
acres. Most areas are along the shore of Lake Michigan.

In a typical area of Urban land, streets, parking lots,
dwellings, buildings, and other structures cover the
surface so that recognition of the type of soil cannot be
made. About 55 percent of the area is Urban land.

No one pedon is typical of Psamments, but one of the
more commoen pedons is pale brown, loose fine sand to
a depth of 60 inches or more. Because this soil has
been disturbed by moving, it is not in its original siate.
The dunes have been leveled and the low areas have
been filled to provide the nearly level topography
required for use by industry. This soil makes up about 40
percent of the area. Some areas are very pale brown or
yellowish brown sand.

Included with this complex in mapping are a few
depressional areas of Adrian and Maumee soils. The
included soils make up about 5 percent of the unit.

The Psamments have low available water capacity and
very rapid permeability. The organic matter content of
the surface layer is very low. The surface layer varies
widely in reaction, depending on the source of the
replacement surface material.

Most of the acreage of this soil is used for building site
development. A few areas are idle or are used for
recreation facilities.

This soil is not used for crops, forage, or woodland. If
small areas are used for lawns, lime and fertilizer should
be added according to soil tests and plant needs.
Droughtiness is a limitation and watering of lawns is
commonly needed. If frees and shrubs are planted,
seedling mortality is a hazard unless sufficient moisture
is applied at regular intervals until the seedlings are
established.

Psamments have slight limitations for building sites
and for local roads and streets. Limitations are severe
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for septic tank absorption fields because of the poor
filtering qualities of the soil. If septic tank absorption
fields are used, seepage of effluent and the pollution of
nearby shallow wells is a possibility. Weiness also can
be a limitation for septic tank absorption fields,
depending on conditions prior to land leveling. Sanitary
facilities should be connected to commercial sewers and
treatment facilities.

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

Uw—Urban land-Whitaker complex. This complex
consists of areas of Urban land and nearly level,
somewhat poorly drained Whitaker soil on terraces, lake
plains, and outwash plains. Areas are generally large and
range from 30 to 120 acres. Most areas are in the town
of Chesterton.

tn a typical area of Urban land, streets, parking lots,
shopping centers, dwellings, buildings, and other
structures cover the surface so that recognition of the
type of soil cannot be made. About 55 percent of the
area is Urban land.

In a typical profile of Whitaker soil, the surface layer is
dark grayish brown loam about 11 inches thick. The
subsoil is about 26 inches thick. The upper part is brown,
dark yellowish brown, yellowish brown, and gray,
mottled, firm clay loam, and the lower part is grayish
brown, mottled, friable sandy loam. The underlying
material is yellowish brown and light brownish gray,
stratified loam and sandy loam. This soil makes up about
40 percent of the area.

Included with this unit in mapping are a few
depressional areas of Sebewa soils that are wetter than
the Whitaker soil. In a few small areas, slopes are more
than 2 percent and gray mottles do not occur in the
upper part of the subsoil. The included-soil makes up
about 5 percent of the unit.

The Whitaker soil has high available water capacity
and moderate permeability. The organic matter content
of the surface layer is moderate. Unless the surface
layer is limed, it is medium acid or strongly acid. This soil
has a seasonal high water table that is at a depth of 1
foot to 3 feet during winter and spring.

Most of the acreage of this soil is used for building site
development. A few areas are idle or are used for
playgrounds or recreation facilities.

" “This soil is not used for crops, forage, or woodland. If
small areas are used for garden plots and lawns, lime
and fertilizer should be added according fo soil tests and
plant needs. If trees and shrubs are planted, competing
plants need to be controlled until the seedlings are
established.

The Whitaker soil has severe limitations for building
sites because of wetness. Dwellings should be
constructed without basements. An adequate drainage
system in combination with storm sewers is needed to
satisfactorily iower the water table.

This soil has severe limitations for local roads and
streets because of frost action and low strength.
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Drainage ditches along roads help to lower the water
table and reduce the frost action potential. Strengthening
of the base material with sand and gravel or replacing
the base with more suitable material helps to support
vehicuiar traffic.

Limitations are severe for septic tank absorption fields
because of wetness. Sanitary facilities should be
connected to commercial sewers and treatment facilities.
If faciiities are not available, the water table can be
lowered by the use of an adequate subsurface drainage
system in combination with storm sewers.

This complex is not assigned to a capability subclass.
Urban land is not assigned 1o a wood!and suitability
subclass. The Whitaker soif is in woodland suitability
subclass 3o.

Wa--Wallkill silt loam. This nearly level, deep, very
poorly drained soil is in narrow depressional areas and
around broad, flat organic areas adjoining uplands. It is
frequently ponded with surface runoff from adjacent
higher lying areas. Areas are generally fairly small and
somewhat elongated. They range from 1 acre 1o 22
acres hut are dominantly about 4 acres.

In a typicai profile, the surface layer is dark grayish
brown sift loam about 8 inches thick. The subsurface
layer is dark grayish brown, mottled siit loam about 8
inches thick. The subsoil is about 13 inches thick. The
upper part is dark gray, mottled, firm silt loam, and the
lower part is dark grayish brown, mottied, friable silt
loam. The underlying mineral material is black, mottled,
friable silt loam to a depth of 32 inches and dark reddish
brown muck to a depth of 80 inches. In some areas the
surface layer is lighter colored than the Wallkill soil, and
in some places the alluvium is less than 20 inches thick.

Included with this soil in mapping are a few
depressional areas of Pewamo soil. The included soil
makes up about 8 to 10 percent of the unit.

This soil has high available water capacity.
Permeability is moderate in the mineral soil and
moderately slow to moderately rapid in the organic
material. The organic matter content of the surface layer
is high. Surface runoff is very slow. This soil has a
seasonal high water table that is af or near the surface -
for prolonged periods, and ponding occurs in some
areas early in spring. The surface layer is friable and is
easy to till under proper moisture conditions.

Some of the acreage of this soil is used for cuitivated
crops. Some areas are used for hay or pasture, and
other areas are used for woodland. .

This soil is suited to corn, soybeans, and small grain. It
is poorly suited to winter wheat because ponding
generally destroys the stands. Wetness is the main
limitation in use and management. Excessive water can
be removed by subsurface drains, surface drains,
grassed waterways, pumping, or a combination of these
practices. If drainage and proper management are
provided, this soil is suited to intensive row cropping.
Conservation tillage and the use of crop residue help to
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improve and maintain the filth and content of organic
matter of this soil.

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

This soil is poorly suited to trees, and only a few areas
are used for woodland. The use of equipment is severely
restricted. The hazards of seedling mortality and
windthrow are severe because the seasonal high water
table is at or near the surface for long periods.
Harvesting of trees is generally delayed to extremely dry
seasons or to periods when the ground is frozen. Water-
tolerant species should be favored in stands. Replanting
of some seedlings is generally needed. The chances of
seedling survival and growth 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 has severe limitations for building sites
because of ponding and low strength. Drainage is
difficult in most areas because the soil is commonly in
the lowest lying part of the landscape. Pumping is
needed because suitable outlets for drainage systems
such as storm sewers are generally not available.
Foundations and footings need to be placed on pilings
for stability of structures.

This soil has severe limitations for local roads and
sireets because of low strength, ponding, and frost
action. The organic matter should be removed and
suitable base material used as fill to strengthen the
base. Drainage ditches along roads help to lower the
water table and reduce the frost action potential.
Limitations are severe for septic tank absorption fields
because of pending.

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

We—Warners silt loam. This nearly level, deep, very
poorly drained soil is on flood plains. It is frequently
flooded. Areas are irregular in shape. They range from 3
to 50 acres but are dominantly about 10 acres.

In a typical profile, the surface layer is black silt loam
about 10 inches thick. The subsurface layer is very dark
gray silty clay loam about 4 inches thick. The underlying
material to a depth of 60 inches is grayish brown, firm
silty clay loam in the upper part and light gray and gray
marl in the lower part. In some small areas, less than 12
inches of mineral material overlies the marl. In other
areas, carbonates are throughout the profile.

Included with this soil in mapping are small areas of
Edwards and Gilford soils. The included soils make up
about 6 to B percent of the unit.
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This Warners soil has low available water capacity.
Permeability is moderately slow or moderaie in the
mineral material and variable in the mar. The organic
matter content of the surface layer is high. Surface
runoff is very slow. This soil has a seasonal high water
table that is at or near the surface for prolonged periods,
and ponding occurs in some areas early in spring. The
surface layer is neutral or mildly alkaline. It is friable and
easy to fill under proper moisture conditions.

Most of the acreage of this soil is drained and used for
cultivated crops. Some areas are used for hay or
pasture, and some areas are used for woodland.

This soil is suited to corn, soybeans, and small grain. It
is poorly suited to winter wheat because flooding and
ponding generally destroy the stands. Wetness is the
main limitation in use and management. Excessive water
can be removed by open ditches, surface drains,
pumping, or a combination of these practices. If drainage
and proper management are provided, this soil is suited
to intensive row cropping. Conservation tillage and the
use of crop residue help to improve and maintain the
tilth and content of crganic matter of this soil.

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

This soil is poorly suited to trees, and only a few areas
are used for woodland. The use of equipment is severely
restricted. The hazards of seedling moriality and
windthrow are severe because the seasonal high water
table is at or near the surface for long periods.
Harvesting of trees is generally delayed to extremely dry
seasons or 1o periods when the ground is frozen. Water-
tolerant species should be favored in stands. The
replanting of seedlings is commonly needed to maintain
the densily of stands. Chances of seedling survival and
growth 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 has severe limitations for building sites
because of flooding and ponding. It is not suitable for
building sites. Drainage of most areas is difficult because
this soil is commonly in the lowest lying part of the
landscape. Pumping is needed because suitable outlets
for drainage systems such as storm sewers are generally
not available.

This soil has severe limitations for local roads and
streets because of ponding, flooding, and frost action.
Drainage ditches along roads help to lower the water

-table and reduce the frost action potential. Limitations
are severe for septic tank absorption fields because of
ponding and flooding.

Soil survey

This soil is in capability subclass |llw and woodland
suitability subclass Sw.

Wh—Washtenaw silt loam. This nearly level, deep,
very poorly drained soil is in depressional areas on
moraines, till plains, and outwash plains. It is frequently
ponded with surface runoff from adjacent higher lying
areas. Areas, which are small and generally somewhat
elongated, range from 1 acre to 15 acres.

In a typical profile, the surface layer is dark grayish
brown silt loam about 8 inches thick. The underlying
material is dark grayish brown, friable silt loam to a
depth of 22 inches and dark grayish brown, mottled,
friable silt loam to a depth of 30 inches. The buried soil
extends to a depth of 70 inches. Between a depth of 30
and 37 inches, it is black, firm silt loam; between a depth
of 37 and 62 inches, it is black, mottled, firm clay loam;
and between a depth of 62 and 70 inches, it is gray, firm
silty clay loam. The underlying material is gray, mottled
silty clay loam to a depth of 80 inches. In areas of prairie
soils the surface layer is black. In a few areas, outwash
is less than 20 inches thick.

included with this soil in mapping are small areas of
Pewamo and Wallkill soils. The included soils make up
about 10 to 12 percent of the unit.

This Washtenaw soil has very high available water
capacity and slow or moderately slow permeability.
Surface runoff is very slow or ponded. This soil has a
seasonal high water table that is at or near the surface
for prolonged periods, and ponding occurs in some
areas in winter and spring.

Most of the acreage of this soil is drained and is used
for cultivated crops. Some areas are used for hay or
pasture, and some areas are used for woodland.

This scil is suited to corn, soybeans, and small grain. it
is poorly suited to winter wheat because flooding and
ponding generally destroy the stands. Wetness is the

. main limitation in use and management. Excessive water

can be removed by open ditches, subsurface drains,
surface drains, pumping, or a combination of these
practices. If drainage and proper management are
provided, this soil is suited to intensive row cropping.
Conservation tillage and the use of crop residue help to
improve and maintain the tilth and content of organic
matter of this soil.

This soil is suited to grasses and legumes for hay or
pasture. Drainage is needed for high yields of forage or
pasture. Deep rooted legumes such as alfalia are not so
well suited as shallow rooted legumes. If this scil is used
for pasture, overgrazing and grazing when the soil is wet
are the major concerns of management. Grazing when
the soil is wet causes surface compaction and poor tilth.
Overgrazing reduces plant density and plant hardiness.
Proper stocking rates, rotational grazing, timely
deferment of grazing, and restricted use during wet
periods help to keep the pasture and soil in good
condition.

This soil is suited to trees, but only a few areas are
used for trees. The use of equipment is severely
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restricted. The hazards of seedling mortality and plant
competition are severe because the seasonal high water
table is at or near the surface for prolonged periods.
Harvesting of trees is commonly delayed to extremely
dry seasons or to periods when the ground is frozen.
Water-tolerant species should be favored in stands. The
replanting of seedlings is needed to maintain the density
of stands. Seedling survival and growth are improved if
competing vegetation is conirolled. Unwanted frees and
shrubs can be controlled or removed by site preparation
or by spraying, cutting, or girdling.

‘This soil has severe limitations for building sites
because of ponding. Drainage is difficult in most areas
because this soil is often in the lowest lying part of the
landscape. Pumping is needed because suitable outlets
for drainage systems such as storm sewers are generally
not available.

This soil has severe limitations for local roads and
streets because of ponding and frost action, Drainage
ditches along roads help to lower the water table and
reduce the frost action potential. Strengthening of the
base material with sand and gravel or replacing the base
with more suitable material helps to support vehicular
traffic. Limitations are severe for septic tank absorption
fields because of ponding and moderately slow or slow
permeabiity.

This soil is in capability subclass ilw and woodland
suitability subclass 2w,

Wit—Whitaker loam. This nearly level, deep,
somewhat poorly drained soil is on terraces, lake plains,
and outwash plains. Areas are irregular in shape. They
range from 3 to 104 acres but are dominantly about 20
acres. .

In a typical profile, the surface layer is dark grayish
brown loam about 9 inghes thick. The subsoil is about 32
inches thick. The upper part is mottled, yellowish brown,
and fight brownish gray, firm clay ioam; the middle part is

yellowish brown, mottied, firm clay loam and friable loam;

and the lower part is light brownish gray, mottled, friable
sandy loam. The underlying material is yellowish brown,
mottled, stratified loam, fine sand, and clay loam to a
depth of 60 inches. In some areas the subsail is not so
thick, and in a few small areas the subsoil is brown.
Small areas of this soil have more sand throughout the
profile. In some small areas, the slopes are more than 2
percent.

Included with this soil in mapping are small areas of
Blount and Sebewa soils. The included soils make up
about 10 to 12 percent of the unit.

This Whitaker soil has high available water capacity
and moderate permeability. The organic matter content
of the surface layer is moderate. Surface runoff is slow.
This soil has a seasonal high water table that is at a
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depth of 1 foot to 3 feet during winter and spring. The
surface layer is friable and is easily tilled.

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

This soil is suited to corn, soybeans, and smali grain.
Wetness is the main limitation in use and management.
If adequate drainage is provided, a conservation
cropping system that includes row crops most of the
time can be used. Conservation tillage and the use of
crop residue and cover crops help to improve and
maintain the tilth and content of organic matter of this
soil.

This soil is well-suited to grasses and legumes for hay
or pasture. Drainage is beneficial for high yields. Deep
rooted legumes such as alfalfa are not so well suited as
shallow rooted legumes. If this soil is used for pasture,
overgrazing and grazing when the soil is wet are the
major concerns of management. Grazing when the scil is
wet causes surface compaction and poor tilth.
Overgrazing reduces plant density and plant hardiness.
Proper stocking rates, rotational grazing, timely
deferment of grazing, and restricted use during wet
periods help to keep the pasture and soil in good
condition.

This soil is suited to trees, but only a few areas are
used for woodland. Plant competition is the main. hazard
if this soil is planted to trees. Seasonal wetness can
cause a slight delay in harvesting or planting. Water-
toierant species should be favored in stands. The
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 has severe limitations for building sites
because of wetness. An adequate drainage system, in
combination with storm sewers, is needed to
satisfactorily lower the water table. Dwellings and small
commercial buildings should be constructed without
basements.

This soil has severe limtations for local roads and
streets because of the frost action and low strength.
Drainage ditches along roads help to lower the water
table and reduce the frost action potential. Strengthening
the base material with sand and gravel or replacing the
base with more suitable material helps to support
vehicular traffic.

Limitations are severe for septic tank abscrption fields
because of wetness. If sanitary facilities are not
available, the water table can be iowered by the use of
an adequate subsurface drainage system.

This sail is in capability subclass llw and woodiand
suitability subclass 3o.
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use and management of the soils

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

In preparing a soil survey, soil scientists,
conservationists, engineers, and others collect exiensive
field data about the nature and behavior characteristics
of the soils. They collect data on erosion, droughtiness,
fiooding, 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 transportation systems, and parks
and other recreation facilities; and for wildlife habitat. It
can be used to identify the potentials and limitations of
each soil for specific fand uses and to help prevent
construction failures caused by unfavorable soil
properties.

Planners and others using soil survey information can
evaluate the affect 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

Charles H. Walker, district conservationist, Soil Conservation Servige,

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 Soil
Conservation Service is explained; and the estimated

vields of the main crops and hay and pasture plants are
listed for each soil.

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

More than 176,405 acres in the survey area was used
for crops and pasture in 1967, according to the
Conservation Needs Inventory. Of this total, 11,010
acres was used for permanent pasture; 99,421 acres for
row crops, mainly corn and soybeans; 29,653 acres for
close growing crops, mainly wheat and oats; and 18,163
acras for rotation hay and pasture. The rest was idle
cropland used for conservation purposes (3).

The potential is good for increased production of food
in Porter County. Production could be considerably
increased if the latest crop production technology was
used throughout the county, The application of such
technology can be greatly facilitated through the use of
this soil survey.

Acreage in crops and pasture has been gradually
decreasing as more land is taken for urban development.
in 1987 there was approximately 24,967 acres of urban
and built-up land in the county. This rate has been
increasing by approximately 2,000 acres per year. The
use of this soil survey to help make land use decisions is
described in the section “General soil map units”, These
decisions will influence the future role of farming in the
county.

Soil drainage is the major soil problem in about 70
percent of the cropland and pasture in Porter County
Most of the very poorly drained Adrian, Edwards,

fiiord, Houghton, Maumee, Newton, Palms, Pewamo,
Sebewa, Suman, Wallkill, Warners, and Washtenaw soils
have been satisfactorily drained and are used for farm
crops. However, a few areas of poorly drained soils
cannot be economically drained. These soils are in
depressional areas, and drainage ditches have to be
deep and extend for great distances for a suitable outlet.
Many areas of Houghton soils are in depressions, and
very few are satisfactorily drained.

Without artificial drainage, the somewhat poorly
drained soils are so wet that crops are damaged during
most years. The Alida, Blount, Bourbon, Dei Rey, Elliott,
Fluvaquents, Haskins, and Selfridge soils are somewhat
poorly drained. They make up about 76,348 acres.

The design of both surface and subsurface drainage
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Soil survey

The water table in Maumee loamy sand in the background is at nearly the same lovel as the water level of ihe drainage
ditch.

systems varies with the kind of soil. A combination of
surface drainage and tile drainage is needed in most
areas of the very poorly drained soils used for intensive
row cropping. Drains should be more closely spaced in
soils that have slow permeability than in soils that are
more permeable. Tile drainage is slow in Milford and
Pewarmo soils. Finding adequate outlets for tile drainage
is difficult in many areas of Houghton, Milford, Pewamo,
and Suman soils.

Because organic soils oxidize and subside when the
pore space is filled with air, special drainage systems are
needed to control the depth and the period of drainage.
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. Information on drainage
design for each kind of soil is available in the Technical
Guide in local offices of the Soil Gonservation Service.

Erosion is the major concern on approximately 32
percent of the cropland and pasture in Porter County. If
the slope is more than 2 percent, erosion is a hazard.
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 to soils that have a clayey
subsoil, such as Markham, Morley, and Rawson soils.
Eroslon also reduces the productivity of solls that tend to
be droughty, such as Brems, Chelsea, Elston|(fig. 4),
Metea, Plainfield, Tracy, and Tyner solls. Second, Soll
erosion results in sediment entering streams. Control of
arosion minimizes the pollution of streams by sediment
and improves water quality for municipal use, for
recreation, and for fish and wildlife.

Wind erosion on sandy soils is damaging because the
surface layer is lost or the soil piles up excassively in
places. If plants are fairly small, the wind can drive the
sand grains with enough force to damage or destroy
small plants. Wind erosion commonly occurs on soils
that have a fairly desp water table, such as Brems,
Chelsea, Flston, Metea, Oakville, Plainfield, Tracy, and
Tyner soils. Erosion takes place at any time these soils
have little or no vegetative cover. Fairly level, wet sandy
soils, such as Bourbon, Maumee, Morocco, Newton, and
Selfridge solls, are also subject to wind erosion f they
have been drained and the water table lowered for crop
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Wind erosion on Elston loam, D to 3 percent slopes. The surface has been left smooth and unprotocted after plowing.

production and there js little or no vegetative cover.
Wind erosion can remove the surface layer of muck
soils, such as Adrian, Edwards, Houghton, and Palms
solils, if adequate protection and vegetative cover are not
provided and the water table has been lowered. Control
of wind erosion minimizes loss of the surface soil and
reduces pile up of soils in ditches, on roadways, in fence
rows, and behind windbreaks. It also helps to control the
pollution of streams by sediment.

Erosion control practices provide surface cover,
reduce runoff, and increase infiliration. 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, legume and grass forage crops in the cropping
system reduce erosion on sloping land, add nitrogen to
the soil, and improve tilth for the following crop.

Contour farming is not practical in Porter County
because slopes are so short and irregular. On the soils
in this county, cropping systems that provide substantial
vegetative cover are required to control erosion unless
minimum 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 they are more difficult to use
successfully on eroded soils, such as Markham and
Morley soils. Conservation tillage for corn, which is
increasing in use throughout the county, is also effective
in reducing erosion on sloping soils. This practice can be
adapted to most soils in the survey area, but it is more
difficult to use successfully on soils that have a clayey
surface layer,

Diversions and parallel tile outlet terraces are used to
shorten the length of slope and are effective in reducing
sheet, rill, and gully erosion. They are most effective on
deep, well drained soils that are highly susceptible to
erosion. Terracing reduces soil loss and the associated
loss of fertilizer elemants, helps to control sediment and
the resulting crop damage and damage to water courses,
and reduces the need for grassed waterways which take
up productive land that could be used for row crops. It
makes farming on the contour easier so that less fuel is
used by equipment, and it reduces the amount of
pesticides entering water courses. Many areas of the
Tracy soils are suitable for terracing.
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Grassed waterways are needed in many of the sloping
soils in Porter County, such as Morley and Tracy soils. [n
addition, many areas of Blount and Pewamo soils need
waterways where a large watershed drains across these
soils. In these soils, subsurface drainage is generally
needed beneath the waterways.

Because of the large number of open ditches in the
county, many grade stabilization structures are needed.
These structures help to reduce erosion in places where
surface water drains into an open ditch. In addition,
these structures are commonly needed in open ditches
where the grade is excessive. In these places, water
moves so rapidly that the sides and bottoms of some
channels tend to erode,

Wind erosion is & hazard on Adrian, Houghton, and
Palms soils if they are drained. Wind erosion can
damage these muck soils in a few hours if winds are
strong and the soils are dry and bare of vegetation or
surface mulch. Maintaining vegetative cover, using
surface mulch, or keeping surfaces rough through proper
tilage minimizes wind erosion on these soils.
Windbreaks of adapted shrubs effectively reduce wind
erosion on muck soils. Wind erosion s on the
dark mineral soils if they are barren [see fig. 4)] Soils
that are plowed in the fall are very susceptible to wind

_erosion the following spring.

Sail fertility is naturally low or moderate in most of the
soils on uplands and terraces in the survey area. These
soils are strongly acid or medium acid. Plant nutrients
are naturaily higher in soils on flood plains, such as
Fluvaquents and Suman soils. Those soils are neutrat or
mildly alkaline. The very poorly drained Edwards, Gilford,
Milford, Sebewa, Warners, and Washtenaw soils are in
slightly depressional areas and receive runoff from
adjacent upland soils. They generally are slightly acid or
neutral.

Most upland and terrace soils generally require
applications of ground limestone to raise the pH level for
good growth of alfalfa and other crops that require
nearly neutral soils. Available phosphorus and potash
levels are naturally low in most of these soils. On all
soils, additions of lime and fertilizer should be based on
the results of soil {ests, on the need of the crop, and on
the expected level of yields. The Cooperative Extension
Service can help in determining the kinds and amounts
of fertilizer and lime to apply.

Soil 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.

Many of the soils used for crops in the survey area
have a surface layer of silt loam that is moderate in
content of organic matter. Generally, the structure of
such soils is moderate to weak. Intense rainfall may
cause the formation of a crust on the surface layer that
is hard when dry and impervious 1o water. Once a hard
crust forms, infiltration is reduced and runoff is
increased. Regular additions of crop residue, manure,
and other organic material help to improve the soil
structure and reduce crust formation.

Soil survey

Fall plowing is generally not a good practice on the
sloping soils.because of erosion. Wind erosion is a
management concern on soils that have a sandy surface
layer. :

Tilth is a concern on the dark, clayey Milford and
Pewamo soils because they commonly stay wet until late
in spring. If these scils are plowed when wet, they tend
to become 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 Porter
County include many crops that are not now commonly
grown. Corn and soybeans are the main row crops.
Wheat and oats are the common close growing crops.
Rye couid be grown, and grass seed could be produced
from bromegrass, fescue, redtop, and bluegrass.

Special crops are of limited commercial importance in
the survey area. Only a small acreage is used for
vegetables and fruits. Deep soils that have good natural
drainage and that warm up early in spring are especially
well suited to many vegetables and fruits. The Hanna,
Martinsville, Metea, and Tracy soils on slopes of less
than 6 percent are suitable for special crops. They make
up about 15,352 acres. The Tracy soils would need to be
irmgated for optimum production. Crops can generally be
planted and harvested earlier on all of these soils than
on the other soils in the survey area.

If the muck soils are adequately drained, they are also
well suited to a wide range of vegetable crops. The
Adrian, Edwards, Houghton, and Palms muck soils make
up about 9,797 acres.

Most of the well drained soils are suitable for orchards
and nursery plants. However, solls in low lying positions
where frost is frequent and air drainage is poor generally
are pootly suited to early vegetables, small fruits, and
orchards.

Latest information and suggestions for special crops
can be obtained from local offices of the Cooperative
Extension Service and the Soil Conservation Service.

yields per acre _

The average vields per acre that can be expected of
the principal der a high level of management
are shown in|table 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 vields are based mainly on the experience and
records of farmers, conservationists, and extension
agents. Available yield data from nearby counties and
results of field trials and demonstrations are also
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-yielding crop varieties;

. appropriate and timely tillage; control of weeds, plant
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diseases, and harmful insects; favorable soil reaction
and optimum levels of nitrogen, phosphorus, potassium,
and trace elements for each crop; effective use of crop
residue, barnyard manure, and green-manure crops; and
harvesting that insures the smallest possible loss.

For vields of irrigated crops, it is assumed that the
irrigation system is adapted to the soils and to the crops
grown, that good quality irrigation water is uniformly
applied as needed, and that tillage is kept to a minimum.

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

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 iocal
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 siope, 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 and subclass are used in this survey. These levels
are defined in the following paragraphs.

Capabilily classes, the broadest groups, are
designated by Roman numerals | through ViIl. The
numerals indicate progressively greater limitations and
narrower choices for practical use. The classes are
defined as follows:

Class | soils have slight limitations that restrict their
use. '

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

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

Class |V soils have very severe limitations that reduce
the choice of plants or that require very careful
management, or both.

Class V soils are not likely to erode but have other
limitations, impractical io remove, that limit their use.
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Class VI soils have severe limitations that make them
generally unsuitable for cultivation.

Class Vi soils have very severe limitaiions that make
them unsuitable for cultivation.

Class Vil soils and miscellanecus areas have
limitations that nearly preclude their use for commercial
crop production,

Capability subclasses are soil groups within one class.
They are designated by adding a small letter, ¢, w; s, or
¢, 1o the class numeral, for example, lle. The letter
shows that the main limitation is risk of erosion unless
close-growing plant cover is maintained; w shows that
water in or on the soil interferes with plant growth or
cultivation {in some soils the wetness can be partly
corrected by artificial drainage); & 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 bacause 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,
woodland, wildlife habitat, or recreation.

Capability units are soil groups within a subclass. The
soils in a capability unit are enough alike to be suited to
the same crops and pasture plants, to require similar

. management, and to have similar productivity. Capability

units are generally designated by adding an Arabic
numeral to the subclass symbol, for example, lle-4 or
Ifle-6.

The acreage of soils in each capability class and
subclass is shown in The capability classification
of each map unit is given in the section “Detailed soil
map units.”

woodland management and productivity

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

The first part of the ordinafion symbol, a number,
indicates the potential productivity of the soils for
important trees. The number 1 indicates very high
productivity; 2, high; 3, moderately high; 4, moderate;
and-5, low. The second part of the symbol, a letter,
indicates the major kind of soil limitation. The letter x
indicates stoniness or rockiness; w, excessive water in or
on the soil; {, toxic substances in the scil; &, restricted
root depth; ¢, clay in the upper part of the soil; s, sandy
texture; 7, high content of coarse fragments in the soil
profile; and r, steep slopes. The letter o indicates that
limitations or restrictions are insignificant. If a soil has -



more than one limitation, the priority is as follows: x, w, 1,
d,c s f,andr.

In table 8, sfight, moderate, and severe indicate the
degree of the major soil limitations to be considered in
management.

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

Ratings of equiprment limitation reflect the
characteristics and conditions of the soil that restrict use
of the equipment generally needed in woodiand
management or harvesting. A rating of sfighf indicates
that use of equipment is not limited to a particular kind of
equipment or time of year; moderate indicates a short
seasonal limitation or a need for some modification in
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. -

Seedling mortality ratings indicate the degree to which
the soil affects the mortality of tree seedlings. Plant
competition is not considered in the ratings. The ratings
apply to seedlings from good stock that are properly
planted during a period of sufficient rainfall. A rating of
slight indicates that the expected mortality is less than
25 percent; moderate, 25 to 50 percent; and severs,
more than 50 percent.

Ratings of windthrow hazard are based on the 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 trees are blow
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 /ndex. 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 gensrally favor in
intermediate or improvement cutlings. They are selected
on the basis of growth rate, quality, vaiue, and
marketability.

Trees o 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.

Soil survey

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 scil. Field windbreaks protect cropland and crops
from wind, hold snow on the fields, and provide food and
cover for wildlife.

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

hows the height that locally grown trees and
shrubs are expected to reach in 20 years on various
soils. The estimates in [table 9|are based on
measurements and obsarvation of established plantings
that have been given adequate care. They can be used
as a guide in planning windbreaks and screens.
Additional information on planning windbreaks and
screens and planting and caring for trees and shrubs
can be obtained from local offices of the Soil
Conservation Service or the Cooperative Extension
Service or from a nursery.

recreation

The soils of the survey area are rated in|table 10

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

In the degree of soll limitation is expressed
as slight, moderate, or severe. Sfight 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 fable 10 can be supplemented by
other information in this survey, for example,

nterpretations for septic tank absorption fields in table
and interpretations for dwellings without basements

and for local roads and streets in
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Camp areas require site preparation, such as shaping
and ieveling 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 siopes 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
during the period of use, and do not have siopes or
stones or boulders that increase the cost of shaping
sites or of building access roads and parking areas.

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

Paths and trafls 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 1o 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 fiooding during the period of use. They have
moderate slopes and no stones or boulders on the
surface. The suitability of the soit for tees or greens is
not considered in rating the soils.

wildlife habitat

Soils affect the kind and amount of vaegetation 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.

I he 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 habitst can be
established, improved, or maintained in most places.
Moderately intensive management is required for

~ satisfactory results. A rating of poor indicates that

fimitations are severe for the designated element or kind
of habitat. Habitat can be created, improved, or
maintained in most places, but management is difficult
and must be intensive. A rating of very poor indicates
that restrictions for the element or kind of habitat are
very severe and that unsatisfactory rasults 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 ssed-
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, wheat, oats, and barley.

Grasses and legumes are domestic perennial grasses
and herbaceous legumes. Sail properiies and features
that affect the growth of grasses and legumes are depth
of the root zone, texture of the surface layer, available
water capacily, wethess, surface stoniness, flood hazard,
and slope. Soil temperature and soil moisture are also
considerations. Examples of grasses and legumes are
fescue, timothy, lovegrass, bluegrass, bromegrass,
ciover, and alfalfa,

Wild herbaceous planis are native or naturally
established grasses and forbs, including weeds. Soil
properties and features that affect the growth of these
plants are depth of the root zone, texture of the surface
layer, available water capacity, wetness, surface
stoniness, and flood hazard. Soil temperature and soil
moisture are also considerations. Examples of wild
herbaceous plants are bluestem, goldenrod,
beggarweed, wheatgrass, ragweed, crabgrass, and
dandedicn. '

Hardwood frees 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 wetness. Examples of
these plants are oak, poplar, beech, wild cherry,
sweetgum, apple, hawthorn, dogwood, hickory,
elderbesty, blackberry, and blueberry. Examples of fruit-
producing shrubs that are suitable for planting on soils
rated good are Russian-olive, autumn-olive, and :
crabapple. ' .
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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, cedar,
and juniper.

Wetland piants 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, wetness, reaction, salinity,
slope, and surface stoniness. Examples of wetland
plants are smartweed, wild millet, wildrice, saltgrass,
cordgrass, rushes, sedges, and reeds.

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

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

Habitat for openland wildlife consists of ¢ropland,
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, pheasants, doves, meadowlarks, field
sparrows, cottontaiis, red foxes, and woodchucks.

Habitat for woodland wildfife 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 wild
turkeys, ruffed grouse, woodcocks, thrushes,
woodpeckers, squirrels, gray foxes, raccoons, and white-
tailed deer. .

Habitat for welland wildlife consists of open, marshy or
swampy shallow water areas. Some of the wildlife
attracted to such areas are ducks, geese, herons, shore
birds, rails, kingfishers, muskrats, mink, and beaver.

engineering

This section provides informaticn 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 evalualing land use alternatives, and for
planning site investigations prior to design and
construction. The information, however, has limitations.

Soil survey

For example, estimaies and other data 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
sofl.

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

Government ordinances and regulations that restrict
certain land uses or impose specific design criteria were
not considered in preparing the information in this
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
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 scil structure
aggregation, and soil 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, and underground
cables; (4) evaluate alternative sites for sanitary landfills,
septic tank absorption fields, and sewage lagoons; (5)
plan detailed onsite investigations of soils and geology;
(6) locate potential sources of gravel, sand, earthfill, and
topsoil; (7) plan drainage systems, irrigation systems,
ponds, terraces, and other structures for soil and water
conservation; and (8) predict performance of proposed
small structures and pavements by comparing the
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 soil science and are defined in the
Glossary.

building site development

hows the degree and kind of soil limitations
that affect shallow excavations, dwellings with and
without basements, small commergcial 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
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and limitations are minor and easily overcome; moderate
it s0il 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 basements, graves,
utility lines, open ditches, and other purposes. 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;
stone content; soil texture; and slope. The time of the
year that excavations can be made is affected by the
depth to a seasonal high water table and the
susceptibility of the soil {o 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 smaftl 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 soils. A high
water table, flooding, shrink-swell potential, and organic
layers can cause the movement of footings. A high water
table, depth to bedrock or to a cemented pan, large
stones, and flooding affect the ease of excavation and
construction. Landscaping and grading that require cuts
and fills of more than 5 to 6 feet are not considered.

Local roads and streets have an all-weather surface
and carry automobile and light truck traffic all year. They
have a subgrade of cut or fill soil material, a base of
gravel, crushed rock, or stabilized soil material, and a
flexible or rigid surface. Cuts and fills are generally
limited to less than 6 feet. The ratings are based on soil
properties, site features, and observed performance of
the soils. Depth to bedrock or to a cemented pan, a high
water table, flooding, large stones, and slope affect the
ease of excavating and grading. Soil strength (as
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,
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stoniness, and the amount of sand, clay, or organic
matter in the surface layer affect trafficability after
vegetation is established.

sanitary faciiitles

shows the degree and the kind of soil
imitations that affect septic tank absorption fields,
sewage lagoons, and sanitary landfills. The limitations
are considered s/ight 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 needied 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
cosis, and possibly increased maintenance are required.

F@]EE] also shows the suitability of the soils for use
as daily cover for landfills. A rating of good indicates that
soil properties and site featuras are favorable for the use
and good performance and fow maintenance can be
expected; fair indicates that soil properties and site
features are moderately favorable for the use and one or
more soil properties or site features make the soll 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.

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

Unsatisfactory performance of seplic tank absorption
fields, including excessively slow absorption of effluent,
surfacing of effluent, and hillside seepage, can affect
public health. Ground water can be polluted if highly
permeable sand and gravel or fractured bedrock is less
than 4 feet below the base of the absorpiion field, if
slope is excessive, or if the water table is near the
surface. There must be unsaturated soil material beneath
the absorption field to effectively filter the effluent. Many
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 -
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impervious soil material for the lagoon floor and sides is
required to minimize seepage and contamination of

ground aior.

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

Excessive seepage due to rapid permeability of the
soil or a water table that is high enough to raise the level
of sewage in the lagoon causes a lagoon to function
unsatisfactorily. Pollution results if seepage is excessive
or if floodwater overtops the lagoon. A high content of
organic matter is detrimental to proper functioning of the
lagoon because it inhibits aerobic activity. Slope,
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
landfill—trench and area. In a trench landfill, the waste is
placed in a trench. It is spread, compacted, and covered
daily with a thin layer of soil excavated at the site. In an
area landfill, the waste is placed in successive layers on
the surface of the soil. The waste is spread, compacted,
and covered daily with a thin layer of soil from a source
away from the site.

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

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

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

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

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

- cover.

construction materials

gives information about the soils as a source
of roadfill, sand, gravel, and topsoil. The soils are rated
good, fair, or poor as a source of roadfill and topsoil.
They are rated as a probable or improbable source of
sand and gravel. The ratings are based on soil _
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 6 feet.

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

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

The ratings are based on soil properties, site features,
and observed performance of the soils. The thickness of
suitable material is a major consideration. The ease of
excavation is affected by large stones, a high water
table, and slope. How well the soil performs in place
after it has been compacted and drained is determined
by its strength (as inferred from the engineering
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 cobbles and
stones, and slopes of 15 percent or less. Depth to the
water table is more than 3 feet. Soils rated fair are more
than 35 percent silt- and clay-sized particles and have a
plasticity index of less than 10. They have moderate
shrink-swell potential, slopes of 15 to 25 percent, or
many stones. Depth to the water table is 1 to 3 fest.
Soils rated poor have a plasticity index of more than 10,
a high shrink-swell potential, many stones, or slopes of
more than 25 percent. They are wet, and the depth to
the water table is less than 1 foot. They may have layers
of suitable material, but the material is less than 3 fest
thick.
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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. In[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. All other soils are rated as an improbable
source. Coarse fragments of soft bedrock, such as shale
and siltstone, are not considered to be sand and gravel.

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

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

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

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

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

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

| Table 15|gives information on the soil properties and
site features that affect water management. The degree
and kind of soil limitations are given for pond reservoir
areas; embankments, dikes, and levees; and aquifer-fed
ponds. The limitations are considered s/ight if soll
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 costs, and possibly increased maintenance
are regquired.

This table also gives for each soil the restrictive
features that affect drainage, terraces and diversions,
and grassed waterways.

Pond reservoir areas hold water behind a dam or
embankment. Soils best suited to this use have low
seepage potential in the upper 60 inches. The seepage
potential is determined by the permeability of the soil
and the depth to fractured bedrock or other permeable
material. Excessive sfope can affect the storage capacity
of the reservoir area.

Embankments, dikes, and levees are raised structures
of soil material, generally less than 20 feet high,
constructed to impound water or to protect land against
overflow. In this table, the soils are rated as a source of
material for embankment fill. The ratings apply to the sail
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. Sail properties to a
depth even greater than the height of the embankment
can affect performance and safety of the embankment.
Generally, deeper onsite investigation is needed to
determine these properties.

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

Aquifer-fed excavaled ponds are pits or dugouts that
extend to a ground-water aquifer or to a depth below a
permanent water table. Excluded are ponds that are fed
ohly by surface runoff and embankment ponds that
impound water 3 feet or more above the original surface.
Excavated ponds are affected by depth to a permanent
water table, permeability of the aquifer, and quality of the
water as inferred from the salinity of the soil. Depth to
bedrock and the content of large stones affect the ease
of excavation.
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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; slope; susceptibility to flooding;
subsidence of organic layers; and potential frost action.
Excavating and grading and the stability of ditchbanks
are affected by depth to bedrock or to a cemented pan,
large stones, slope, and the hazard of cutbanks caving.
The 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.

Terraces and diversions are embankments or a
combination of channels and ridges construcied across

a slope to reduce erosion and conserve moisture by
intercepting runoff. Slope, wetness, large stones, and
depth to baedrock or to a cemented pan affect the
construction of terraces and diversions. A restricted
rooting depth, a severe hazard of wind or water erosion,
an excessively coarse texture, and restricied permeability
adversely affect maintenance.

Grassed waterways 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 maintenance of the grass after
construction, .
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Data relating to soif properties are collected during the
course of the soil survey. The data and the estimates of
soil and water features, listed in tables, are explained on
the following pages.

Soil properties are determined by field examination of
the soils and by laboratory index testing of some
benchmark soils. Established standard procedures are
foliowed. During the survey, many shallow borings are
made and examined to identify and classify the soils and
to defineate them on the soll maps. Sampies are taken
from some typical profiles and tested in the laboratory to
determine grain-size distribution, plasticity, and

ompaction characteristics. These resulis are reported in
table 16.

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
similar soils in nearby areas. Tests verify field
observations, verify properties that cannot be estimated
accurately by field observation, and help characterize
key soils. :

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

engineering index properties

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 “Soil series and their morphology.”

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

Classification: of the soils is determined according to
the Unified soil classification system {2) and the system

adopted by the American Association of State Highway
and Transportation Officials (7).

The Unified system classifies soils according to
properties that affect their use as construction rmaterial.
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-

M.

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.
Seils 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. Highty 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-B6. 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 0 for the best subgrade material to
20 or higher for the poorest.

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

Percentage (of soll 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 astimates made in the field.

Liguid limit and plasticily 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.

The estimates of grain-size distribution, liquid limit, and
plasticity index are rounded to the nearest 5 percent.
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Thus, if the ranges of gradation and Atterberg limits
extend a marginal amount {1 or 2 percentage points)
across classification boundaries, the classification in the
marginal zone is omitted in the table.

physical and chemical properties

shows estimates of some characteristics and
features that affect scil 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
pariicles 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 soil dispersion,
and cther 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. Velume 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
penstration. Moist butk density is influenced by texture,
kind of clay, content of organic matter, and soil structure.

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

Available waler capacily refers to the quantity of water
that the soil is capable of storing for use by plants. The
capacity for water storage is given in inches of water per
inch of soil for each major soil tayer. 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,
s0il 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
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managerment of irrigation systems. Available water
capacity is not an estimate of the quantity of water
actually available to plants at any given time.

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

Salinity is a measure of soluble salts in the soil at
saturation. It is expressed as the electrical conductivity
of the saturation extract, in millimhos per centimeter at
25 degrees C. Estimates are based on field and
laboratory measurements at representative sites of
nonirrigated soils. The salinity of irrigated soils is
affected by the quality of the irrigation water and by the
frequency of water application. Hence, the salinity of
soils in individual fields can differ greatly from the value
given in the table. Salinity affects the suitability of a soil
for crop production, the stability of soil if used as
construction material, and the potential of the soil to
corrode metal and concrete.

Shrink-swelf potentiaf is the potential for volume
change in a soil with a loss or gain in moisture. Yolume
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 scils. For others,
swelling was estimated on the basis of the kind and
amount of clay minerals in the soil and on
measurements of similar soils.

If the shrink-swell potential is rated moderate to very
high, shrinking and sweliing 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 cled 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 clagses are /ow, a change of
less than 3 percent; moderale, 3 to 6 percent; and high,
more than 6 percent. Vary high, greater than 9 percent,
is sometimes used. _

Erosion factor K indicates the susceptibility of a soil to
sheet and rill erosion by water. Factor K is one of six
factors used in the Universal Soil Loss Equation {USLE)
to predict the average annual rate of soil loss by sheet
and rill erosion in tons per acre per year. The estimates
are based primarily on percentage of silt, sand, and
organic matter (up to 4 percent) and on soil structure
and permeability. Values of K range from 0.05 to 0.69.
The higher the value, the more susceptible the soil is to
sheet and rill erosion by water,
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Erosion factor T is an estimate of the maximum
average annual rate of soil erosion by wind or water that
can ocour without affectlng crop productivity over a
sustained period. The rate is in tons per acre per year.

Wind erodibility groups are made up of soils that have
similar properties affecting their resistance to wind
erosion in cultivated areas. The groups indicate the
susceptibility of soil to wind erosion and the amount of
soil lost. Soils are grouped accordlng 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 erodlb!e, 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.

3. Sandy loams, coarse sandy loams, flne 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. Calcarsous 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. Grops 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 can 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 soils and other soils 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 crganic matter of a soil can be
maintained or increased by returning crop residue to the
soil. Organic matier affects the available water capacity,
infiltration rate, and tilth. It is a source of nitrogen and
other nutrients for crops.
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soil and water features
Table 18 gives estimates of various soil and water

features. The estimates are used in land use planning
that involves engineering considerations.

Hydrofogic 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 runoff
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.

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 texdure or fine texiure. These
soils have a slow rate of water transmission.

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

Flooding, the temporary inundation of an area, is
caused by overflowing streams, 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 18lgives the frequency and duration of flooding
and the time of year when flooding is most likely.

Fregquency, duration, and probable dates of occurrence
are estimated. Frequency is expressed as none, and
frequent. None means that flooding is not probable and
frequent that it occurs on an average of more than once
in 2 years. Duration expressed as very brief indicates that
flooding lasts less than 2 days. Probable dates are
expressed in months; November-May, for example, means
that flooding can cccur 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; iregular decrease in crganic
matter content with increasing depth; and absence of
distinctive horizons that form in soils that are not subject
to flooding.

Aiso considered is local information about the extent
and levels of flooding and the relation of each soil on
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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
uldeﬁr}eate flood-prone areas at specific flood frequency
evels.

High waler table (seasonal) is the highest level of a
saturated zone in the soil in most years. The depth io 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 mottles in the
soil. Indicated in table 18 are the depth to the seasonal
high water table; the kind of water table—that is,
perched 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. 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 feet-
are indicated. A plus sign preceding the range in depth
indicates that the water table is above the surface of the
soil. The first numeral in the range indicates how high
the water rises above the surface. The second numeral
indicates the depth below the surface.

Depth to bedrock is given if bedrock is within a depth
of & 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 generally 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 excavations.

Potential frost action is the likelihood of upward or
lateral expansion of the s0il caused by the formation of
segregated ice lenses (frost heave) and the subsequent
collapse of the s0il and loss of strength on thawing.
Frost action occurs when moisture moves into the
freezing zone 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. It is assumed
that the soil is not insulated by vegetation or snow and is
not artificially drained. Silty and highly structured clayey
soils that have a high water table in winter are most
susceptible to frost action. Well drained, very gravelly, or
very sandy soils are the least susceptible. Frost heave
and low soil strength during thawing cause damage
mainly to pavements and other rigid structures.

Risk of corrosion pertains to potential soil-induced
electrochemical or chemical action that dissolves or
weakens uncoated steel or concrete. The rate of
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 sieel in installations that are entirely within one kind
of soil or within one soil layer.

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

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



75

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 observations or from
iaboratory measurements. I} table 19, [the soils of the
survey area are classified according to the system. The
categories are defined in the following paragraphs.

ORDER. Ten soil orders are recognized. The
differences among orders reflect the dominant soil-
forming processes and the degree of soil formaticn.
Each order is identified by a word ending in so/. 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 syltable in the name of a suborder
indicates the order, An example is Udalfs ({/d, meaning
humid, plus a/fs, from Alfisols).

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
of a suborder and by a prefix that indicates a property of
the soil. An example is Hapludalfs (Hap/, meaning
minimal horizonation, plus vdalfs, the suborder of the
Alfisols that have a udic moisture regime).

SUBGROUP. Each great group has a typic subgroup.
Other subgroups are intergrades or extragrades. The
typic is the ceniral 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
Typfe 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,

mineral content, temperature regime, depth of the root
zone, 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
Hapludalfs.

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. '

Charagcteristics 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 scil horizon
follows standards in the Soil Survey Manual (5). Many of
the technical terms used in the descriptions are defined
in Soil Taxonomy (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 consists of deep, very poorly
drained soils in old lake basins on outwash plains and
along established ditches. These soils formed in organic
deposits overlying sand. Permeability is moderately slow
to moderately rapid in the organic material and rapid in
the underlying sandy material. Slopes are 0 to 2 percent.

Adrian soils are similar o Edwards, Houghton, and
Palms soils. Edwards soils have 16 to 50 inches of
organic material overlying marl, and Palms soils have 16
to 50 inches of organic material overlying loamy mineral
material. Houghton soils formed in deposits of organic
material that are more than 51 inches thick.
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Typical pedon of Adrian muck, drained, in an idle field
1,600 feet north and 100 feet west of the southeast
corner of sec. 22, T. 37 N, R. 8 W.

Oal1—0 to 18 inches; black (10YR 2/1) sapric material
broken and rubbed; less than 5 percent fiber, less
than 1 percent rubbed; weak medium subangular
blocky structure parting to moderate medium
granular; friable; primarily herbaceous fibers; about 5
percent mineral material; very strongly acid; abrupt
wavy boundary.

0a2—18 to 30 inches; very dark gray (10YR 3/1) sapric
material broken and rubbed; less than 5 percent
fiber, less than 1 percent rubbed; weak medium
subangular blocky structure parting to moderate
medium granular; friable; primarily herbaceous fibers;
about 25 percent mineral material; strongly acid;
gradual wavy boundary.

1IG1—30 to 34 inches; very dark gray (10YR 2/1) loamy
sand; weak coarse subangular blocky structure;
friable; medium acid; abrupt smooth boundary.

1IC2—34 to 60 inches; gray (10YR 6/1) sand; single
grain; loose; slight effervescence; mildly: alkaline.

The depth to the sandy lIC horizon is 16 to 50 inches.
The material is derived primarily from herbaceous plants.
The organic part has a pH of less than 5.5 in calcium
chloride. The surface layer is black (10YR 2/1 or N 2/0).
The subsurface and botiom tiers have hue of 10YR or
7.5YR, value of 2 or 3, and chroma of 1 or 2. Some
horizons are black (N 2/0) or very dark gray (N 3/0).
The organic layer immediately above the sandy IIC
horizon contains 40 percent mineral material in some
pedons.

The IIC horizon is sand, loamy sand, gravelly sand, or
gravelly loamy sand. It has hue of 10YR, value of 5 or 6,
and chroma of 1 or 2. It ranges from medium acid to
moderately alkaline. Some pedons are 5 to 30
percent gravel, by volume, in the IIC horizon.

Alida series

The Alida series consists of deep, somewhat poorly
drained soils on outwash plains. These soils formed in
glacial outwash that contains a fairly large amount of
shale. Permeability is moderate in the solum and rapid in
the substratum. Slopes are 0 to 2 percent.

Alida soils are simifar to Bourbon soils and are
commonly adjacent to Gilford, Hanna, Lydick, and
Pinhook soils. Bourbon soils have less clay in the subsoil
than the Alida soils, and Gilford soils have a thicker dark
surface layer. Hanna soils do not have low chroma
mottles in the upper part of the solum, Lydick soils do
not have low chroma mottles in the solum. Pinhook soils
have less clay in the solum than Alida soils and have a
gray subsoil.

Typical pedon of Alida loam, in a cultivated field 310
feet south and 900 feet west of the center of sec. 33, T.
34N,R.5W.
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Ap—20 to 8 inches; very dark brown {10YR 2/2) loam,
grayish brown (10YR 5/2) dry; moderate medium
granular structure; friable; many roots; 5 percent
gravel; strongly acid; abrupt smooth boundary.

B1—8 1o 11 inches; brown (10YR 5/3) loam; weak fine
subangular blocky structure; friable; few roots; very
dark grayish brown (10YR 3/2) root and worm
channels; 5 percent gravel; strongly acid; clear wavy
boundary.

B21t—11 to 13 inches; yellowish brown (10YR 5/4)
loam; few fine faint pale brown {(10YR 6/3) mottles;
moderate fine and medium subangular blocky
structure; firm; few roots; thin paichy dark brown
(10YR 3/3) clay films on faces of peds and as
linings in voids; 5 percent gravel; very strongly acid;
clear wavy boundary.

B22t—13 to 18 inches; yellowish brown {10YR 5/4) clay
toam; common medium digtinct light brownish gray
(10YR 6/2) and pale brown (10YR 6/3} mottles;

. moderate medium subangular blocky structure; firm;
few roots; thin discontinuous dark brown (10YR 3/3)
clay films on faces of peds and as linings in voids;
15 percent gravel; few fine black (10YR 2/1)
concretions; very sirongly acid; clear wavy boundary.

B23t—18 to 25 inches; pale brown {10YR 6/3) sandy
clay loam; common medium distinct light brownish
gray (10YR 6/2) and yellowish brown (10YR 5/6)
mottles; weak medium and coarse subangular -
blocky structure; firm; thin patchy dark brown (10YR
3/3) clay films on faces of some peds and as linings
in voids; 15 percent gravel; few fine black {10YR 2/1)
concretions; very strongly acid; gradual wavy
boundary.

B24t—25 to 36 inches; yellowish brown (10YR 5/4)
sandy clay loam; many coarse distinct gray (10YR
6/1) mottles; weak coarse subangular blocky
structure; friable; 15 percent gravel; few fine black
(10YR 2/1)} concretions; very strongly acid; clear
wavy boundary.

B31—36 to 49 inches; yellowish brown (10YR 5/4)
sandy lcam; many coarse distinct light brownish gray
(10YR 6/3) mottles; massive; friable; 13 percent
gravel; few fine black (10¥R 2/1) concretions;
strongly acid; clear wavy boundary.

B32g—49 to 55 inches; gray (10YR 5/1) shaly clay loam;
common medium distinct yellowish brown (10YR 5/6)
mottles; weak coarse subangular blocky structure;
firm; 40 percent shale; strongly acid; gradual wavy
boundary.

Cg—>55 to 60 inches; dark grayish brown (10YR 4/2)
stratified shaly sandy clay loam and sand; many
medium distinct yellowish brown (10YR 5/6) mottles;
massive; friable; lonse; 20 percent shale; slightly
acid.

Thickness of the solum ranges from 40 to 60 inches.
The Ap horizon has hue of 10¥R, value 2 or 3, and
chroma of 1 or 2. Some pedons have an A2 horizon that
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has hue of 10YR, value of 5 or 6, and chroma of 2 or 3.
The A horizon is dominantly loam, but in some pedons it
is silt loam or sandy loam.

The matrix of the B horizon has hue of 10YR, value of
5 or 6, and chroma of 3 to 6 with mottles of chroma of 1
or 2. The upper 20 inches of the argillic horizon
averages between 25 and 35 percent clay.

Blount series

The Blount series consists of deep, somewhat poorly
drained soils on upland till plains. These soils formed in
calcareous glacial till. Permeability is slow or moderately
slow. Slopes range from 0 to 3 percent.

Biount soils are similar to the Del Rey, Elliott, and
Haskins soils. The Del Rey soils formed in lacustrine
deposits. The Elliott soils are prairie soils and have a
dark surface layer. The Haskins scils are loamy in the
upper part of the profile.

Typical pedon of Blount silt loam, 0 to 3 percent
slopes, in a cultivated field 720 feet north and 1,380 feet
west of the center of sec. 14, T.34 N., R. 7 W.

Ap—0 to 11 inches; dark grayish brown {10YR 4/2} silt
loam, light gray (10YR 7/2) dry; moderate medium
granular structure; friable; neutral; abrupt smooth
boundary. '

Bit—11 to 14 inches; yellowish brown (10YR 5/4) silty
clay loam; commen fine distinct light brownish gray
(10YR 6/2) mottles; weak fine subangular blocky
structure; firm; 2 percent gravel; medium acid; clear
wavy boundary.

B21tg—14 to 20 inches; grayish brown (2.5Y 5/2) silty
clay loam; many medium distinct yellowish brown
(10YR 5/4) mottles; moderate fine and medium
angular and subangular blocky structure; firm; thin
discontinuous grayish brown (10YR 5/2) clay films
on faces of peds; few patchy dark gray (10YR 4/1)
organic stains; 3 percent fine gravel; strongly acid;
clear wavy boundary.

B22t—20 to 27 inches; moitled yellowish brown (10YR
5/4), gray (10YR 5/1), and light brownish gray
(10YR 6/2) silty clay loam; moderate medium
prismatic structure parting to moderate medium
angular and subangular blocky; very firm; thick
continuous dark gray (10YR 4/1) clay films on faces
of prisms and common distinct medium dark gray
(10YR 4/1) clay films on faces of peds; few black
(10YR 2/1) iron and manganese oxide stains; 3
percent fine gravel; strongly acid; clear wavy
boundary.

B23t—27 to 31 inches; mottled yellowish brown (10YR
5/4), gray (10YR 5/1), and light brownish gray
(10YR 6/2) silty clay loam; weak coarse prismatic
structure parting to moderate medium and coarse
subangular biocky; firm; thin continuous dark gray
(10YR 4/1) ciay fitms on faces of peds and prisms;
few black (10YR 2/1) iron and manganese oxide
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stains; 6 percent fine gravel; slight effervescence;
mildly alkaline; clear wavy boundary.

B3—31 to 38 inches; mottied yellowish brown (10YR
5/4), gray (10YR 5/1), and light brownish gray (10YR
6/2) silty clay loam; weak, coarse, subangular
blocky structure; firm; thin discontinuous dark gray
{10YR 4/1) clay films on faces of peds; few black
{10YR 2/1} iron and manganese oxide stains; 9
percent fine gravel; slight effervescence; mildly
alkaline; clear wavy boundary.

C—38 to 60 inches; light clive brown (2.5Y 5/4) silty clay
loam; common medium distinct gray (10YR 6/1)
mottles; massive; firm; common white (10YR 8/1)
calcareous deposits; strong effervescence;
moderately alkaline.

Thickness of the solum ranges from 20 to 42 inches.

The Ap horizon is dark gray {10YR 4/1) or dark
grayish brown {(10YR 4/2) silt loam or loam. Where the
soil has not been disturbed, the A1 horizon is less than 5
inches thick and has hue of 10YR, value of 2 or 3, and
chroma of 1 or 2.

The B2t horizon has hue of 10YR or 2.5Y, value of 4
to 6, and chroma of 1 to 6. It is silty clay loam, clay
loam, clay, or silty clay. The upper part averages
between 35 and 48 percent clay and ranges from
medium acid 1o very strongly acid. The lower part ranges
from medium acid to moderately alkaline.

‘The C horizon is silty clay loam or clay loam.

Bourbon series

The Bourbon series consists of deep, somewhat
poorly drained soils on outwash plains, valley trains, and
sandy lake plains. These soils formed in loamy and
sandy glaciofluvial deposits. Permeability is moderately
rapid. Slopes are 0 to 2 percent.

Bourbon soils are similar to Alida and Hanna soils and
are adjacent to Gilford, Pinhook, and Tracy soils. The
Alida soils are loam, clay loam, and sandy clay loam in
the B horizon. Hanna soils do not have a dark surface
layer. Gilford soils have a thicker dark surface layer than
the Bourbon soils, a dominantly gray profile, and are in
lower lying areas. Pinhook soils have a dominantly gray
profile and are in slightly lower lying areas. Tracy soils
have a brown subsoil, do not have mottles, and are on
the higher lying areas surrounding the Bourbon soils.

Typical pedon of Bourbon sandy loam, in a cultivated
field 300 feet south and 20 feet east of the center of
sec. 24, T.34 N, R. 5 W.

Ap—0 to 9 inches; very dark brown (10¥R 2/2) sandy
loam, grayish brown (10YR 5/2) dry; moderate
medium granular structure; friable; few fine roots; 2
percent shale fragments; slightly acid; abrupt '
smooth boundary.

A2—2 to 12 inches; brown (10YR 5/3) sandy loam, very
pale brown (10YR 7/3) dry; few fine distinct
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yellowish brown (10YR 5/6) mottles; weak medium
subangular blocky structure; friable; few fine roots;
thin discontinuous dark grayish brown (10YR 4/2)
organic coatings on faces of peds; a few fine
prominent black (10YR 2/1) iron-manganese
accumulations; 2 percent shale fragments; very
strongly acid; clear wavy boundary.

B21t—12 to 25 inches; brown (10YR 5/3) loam; many
medium faint grayish brown (10YR 5/2) and few fine
distinct yellowish brown (10YR 5/8) mottles;
moderate medium subangular blocky structure;
friable; few fine roots; thin discontinuous grayish
brown (10YR 5/2) clay films on faces of peds and in
pores; 2 percent shale fragments; very strongly acid;
clear wavy boundary.

IB221—25 to 30 inches; yellowish brown (10YR 5/4)
loamy sand; few fine distinct grayish brown (10YR
5/2) mottles; weak coarse subangular blocky
structure; friable; few fine roots; thin discontinuous
gray (10YR 5/1) clay fiilms on faces of peds and as
bridging between sand grains: thin discontinuous
dark yellowish brown (10YR 4/4) organic coatings
on faces of peds; 10 percent shale fragments; very
strongly acid; clear wavy boundary.

IB31—30 to 50 inches; stratified pale brown (10YR 6/3)
sand and yellowish brown (10YR 5/6) shaly sand;
single grain; loose; many coarse distinct dark brown
{7.5YR 4/4) soft iron segregations; 15 percent shale
fragments; very strongly acid; clear wavy boundary.

1IB32—50 to 65 inches; brown (10YR 4/3) shaly sand;
few fine distinct gray (10YR 5/1) and yellowish
brown (10YR 5/6) mottles; weak medium
subangular blocky structure; friable; 30 percent
shale fragments; medium acid; clear wavy boundary.

IIC—65 to 70 inches; dark gray {(10Y¥R 4/1) stratified
sand and loamy sand; single grain; loose; 10
percent shale fragments; neutral; clear wavy
boundary.

Thickness of the solum ranges from 40 to 70 inches.
Coarse fragments range from 1 to 30 percent in the
solum.

The Ap horizon has hue of 10YR, value of 2 or 3, and
chroma of 1 or 2. It is sandy loam or loamy sand. If the
so0il has not been cultivated, there is an A1 horizon.

The B2 horizon has hue of 10YR, value of 4 or 5, and
chroma of 3 to 6. It ranges from medium acid to very
strongly acid.

Brems series

The Brems series consists of deep, moderately well
drained soils on outwash plains. These soils formed in
acid outwash sand. The wind has reworked the sand in
places. Permaability is rapid. Slopes range from 0 to 3
percent.

Brems soils are similar to Hanna soils and are
adjacent to Morocco, Plainfield, and Tyner soils. Hanna
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soils have more clay in the subscil than the Brems soils
and have 5 to 15 percent coarse fragments throughout
the solum. Morocco soils have a grayer subsoil and are
in lower lying positions. Plainfield and Tyner soils are in
higher lying, sloping positions and do not have low
chroma mottles in the profile.

Typical pedon of Brems sand, 0 to 3 percent slopes, in
an idle field 2,000 feet south and 180 feet west of the
northeast corner of sec. 9, T. 32 N, R. 5 W.

Ap—0 to 12 inches; very dark grayish brown (10YR 3/2)
sand, light brownish gray (10YR 6/2) dry; weak fine
granular structure; very friable; common roots;
medium acid; abrupt smooth boundary.

B21—12 to 24 inches; yellowish brown (10YR 5/4) sand;
common medium distingt strong brown {7.5YR 5/6}
mottles; weak fine subangular blocky structure
parting to weak fine granular; very friable; few roots;
very strongly acid; clear wavy boundary.

B22—24 to 31 inches; light yellowish brown (10YR &/4)
sand; common medium faint light gray (10YR 7/2)
and sirong brown (7.5YR 5/6) mottles; single grain;
loose; common light gray (10YR 7/2} uncoated sand
grains; few very dark gray (10YR 3/1) iron and
manganese oxide accumulations; very strongly acid;
clear wavy boundary.

B23—31 to 45 inches; strong brown (7.5YR 5/8) sand;
many medium distinct light gray (10YR 7/2) and
yellowish brown (10YR 5/86) mottles; single grain;
loose; few medium prominent dusky red (2.5YR 3/2)
splotches; very strongly acid; clear wavy boundary.

B24—45 to 55 inches; dark brown (10YR 5/6) loamy
sand; few medium distinct gray (10YR 5/1) motitles;
massive; firm; many lenses of light gray (10YR 7/2)
uncoated medium sand grains; single grain; l0ose;
common very dark gray (10YR 3/1) iron and
manganese oxide accumulations; very strongly acid;
clear wavy boundary.

B3—55 to 83 inches; yellowish brown (10YR 5/8} sand;
single grain; loose; very strongly acid; clear wavy
boundary.

C—63 to 67 inches; gray (10YR 5/1) and pale brown
{10YR &6/3) sand; few medium distinct yellowish
brown (10YR 5/4) motties; single grain; loose;
strongly acid.

Thickness of the solum ranges from 35 to 70 inches.

The Ap horizon has hue of 10YR, value of 3 to 5, and
chroma of 2 or 3. It is loamy sand or sand and ranges
fram slightly acid to strongly acid, depending on past
liming practices.

The B2 horizon has hue of 10YR or 7.5YR, value of 5
or 6, and chroma of 3 to 8. It is loamy sand or sand.
Mottles with chroma of 2 or less are between a depth of
20 and 36 inches. The B2 horizon ranges from medium
acid to very strongly acid.

The C horizon is medium or fine sand.
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Chelsea series

The Chelsea series consists of deep, excessively
drained soils on sandy outwash plains and uplands.
These soils formed in sandy outwash material and
windblown sand. Permeability is rapid. Slopes range from
2 to 12 percent.

Cheisea soils are similar to Oakville and Plainfield soils
and are adjacent 10 Brems, Morocco, and Tracy soils.
Oakville and Plainfield soils do not have a thin banded
Bt horizon above a depth of 60 inches. Brems and
Morocco soils are mottled and are in lower lying areas.
Tracy soils have more clay in the control section than
the Chelsea soils and have shale fragments in the
profile.

Typical pedon of Chelsea fine sand, 2 10 6 percent
siopes, in a cultivated field 460 feet east and 175 feet
north of the southwest cormer of sec. 13, T.35 N, R. 7
W.

Ap—0 to 10 inches; brown (10YR 4/3) fine sand, pale
brown (10YR 6/3) dry; weak fine granular structure;
very friable; many roots; medium acid; abrupt
srooth boundary. ,

A21--10 to 22 inches; light yellowish brown (10YR 6/4)
fine sand, very pale brown (10YR 7/4) dry; single
grain; loose; common roots; medium acid; gradual
wavy boundary.

A22—22 to 36 inches; light yellowish brown (10¥YR 6/4)
fine sand; single grain; loose; few roots; medium
acid; abrupt wavy boundary.

- A&B—36 1o 80 inches; light yellowish brown (10YR &/4)
fine sand (A part); single grain; toose; bands of dark
yellowish brown (10YR 4/4) loamy sand (B part);
massive; very friable; bands are 1/4 inchto 1 1/2
inches thick and spaced 4 10 9 inches apart with a
cumulative thickness of 4 inches above a depth of
60 inches; strongly acid.

Thickness of the solum ranges from 48 to 96 inches.
The texture is dominantly fine sand. Material as coarse as
gravel is absent to a depth of 40 inches or more, and
carbonates are absent to a depth of 60 inches or more.

The thickness and color of the A1 or Ap horizon range
considerably because these soils are very susceptible to
wind erosion and to intense rodent activity, On uneroded
sites the A1 horizon has hue of 10YR, value of 3, and
chroma of 1 or 2 and is as much as 6 inches thick. it is
fine sand or loamy fine sand. Cultivated and eroded =
areas that have Ap horizons have hue of 10YR, value of
3 or 4, and chroma of 2 or 3. The A2 horizon has hue of
10YR, value of 4 to 6, and chroma of 2to 4 and is
medium acid or strongly acid.

These soils have an A&B horizon. The B horizon part
has lamellae 1/4 inch to 2 inches thick with hue of 10YR
or 7.5YR, and value and ¢hroma of 3 or 4. It is sandy
loam or loamy sand. Depth to the uppermost lamellae
ranges from 27 to 48 inches, and the cumulative
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thickness within a depth of 60 inches is less than 6
inches.:

Del Rey series

The Del Rey series consists of deep, somewhat poorly
drained soils on lake plains. These soils formed in
calcareous, silty or clayey lacustrine deposits.
Permeability is siow. Slopes are 0 to 2 percent.

Del Rey soils are similar to Blount, Milford, and
Whitaker soils. Blount soils have mors sand in the solum
than the Del Rey sdils and formed in calcarecus glacial
till. Mitford soils have a dark surface layer and are in
lower lying depressional areas. Whitaker soils have more
sand in the solum.

Typical pedon of Del Rey silt loam, in an idle area 150
feat west and 400 feet south of the center of sec. 11, T.
38N, R 6W.

Ap—D0 10 8 inches; dark grayish brown (10YR 4/2) silt
loam, light gray (10YR 7/2) dry;, moderate medium
granular structure; friable; medium acid; abrupt
smooth boundary. ,

B21t—8 to 17 inches; brown (10YR 5/3) silly clay loam;
common medium distinct grayish brown (2.5Y 5/2)
and yellowish brown (10YR 5/6) mottles; moderate
fine and medium subangular blocky structure; very
firm; thin patchy grayish brown {10YR 5/2} clay
films; slightly acid; clear wavy boundary.

B22t—17 to 26 inches; grayish brown (10YR 5/2) silty

© clay loam; many fine and medium distinct yellowish
brown (10YR 5/6) mottles; weak madium prismatic
structure parting to moderate medium subangular
and angular blocky; very firm; thin discontinuous
dark grayish brown (10YR 4/2) clay films; neutral;
clear wavy houndary.

B3g—26 to 31 inches; olive gray (5Y 5/2) and gray (5Y
6/1) silty clay loam; common medium distinct light
olive brown (2.5Y 5/4) motiles; weak medium and
coarse prismatic structure parting to weak coarse
subanguiar blocky; firm; strong effervescence;
moderately alkaline; clear wavy boundary.

C—31 to 60 inches; light olive brown (2.5Y 5/4) silty clay
loam; many medium and coarse distinct gray {(5Y
6/1) and clive gray (5Y 5/2) mottles; massive; firm;
few hard 1/4 to 1/2 inch carbonate concretions in
the upper half of the horizon; strong effervescence;
moderately alkaline.

Thickness of the solum ranges from 24 to 48 inches.

The A1 or Ap horizon has hue of 10YR, value of 3 or
4, and chroma of 1 or 2. It is silt loam or loam. In some
pedons the A2 horizon is distinctly mottled with chroma
of 2 or less.

The B herizon has hue of 10YR, 2.5Y, or 5Y, value of
4 to 6; and chroma of 1 to 6. It is silty clay loam or silty
clay. The upper 20 inches averages more than 35
percent clay. The lower part ranges from slightly acid to
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moderately alkaline. The most clayey part of the B
herizon is 35 to 45 percent clay, and the entire B
horizon averages from 35 to 42 percent clay.

The C horizon is of uniform texiure, or it is siratified.
Strata are thin sandy bands and layers of silt loam, silty
_clay toam, or silty clay. If strata are absent, the horizon is

dominantly silt loam or silty clay ioam.

Door series

The Door series consists of deep, well drained soils on
outwash plains. These soils formed in glacial outwash
containing a fairly large amount of ghale. Permeability is
moderate. Slopes are 0 to 2 percent.

Door soils are similar to Elston soils and are adjacent
to Lydick soils. The Elston soils have more sand
throughout the solum than the Door soils. Lydick soils
have a thinner dark surface layer.

Typical pedon of Door loam, 0 to 2 percent slopes, in
a cultivated field 380 feet west and 740 feet north of the
southeast corner of sec. 32, T. 35 N., R. 5 W.

Ap—0 to 8 inches; black (10YR 2/1) loam, dark grayish
brown (10YR 4/2) dry; moderate medium and fine
granular structure; friable; many medium and fine
reots; medium acid; abrupt smooth boundary.

A12—8 to 13 inches; very dark brown (10YR 2/2) loam,
dark grayish brown (10YR 4/2) dry; moderate
medium granular structure; friable; many medium
and fine roots; slightly acid; clear wavy boundary.

A3—13 to 17 inches; very dark grayish brown (10YR
3/2) loam, dark grayish brown {10YR 4/2) dry; weak
medium subangular blocky and moderate medium
granular structure; friable; many medium and fine
roots; very dark brown (10YR 2/2) organic lining in
voids and fillings in worm casts; strongly acid; clear
wavy boundary.

B21t—17 to 24 inches; brown (10YR 4/3) loam; weak
medium subangular blocky structure; friabie; thin
discontinuous dark brown (10YR 3/3) clay films on
faces of peds and linings in some pores; few 1/8- to
1/2-inch pebbles and few fine shale fragments; very
dark grayish brown (10YR 3/2) linings in some voids
and in old root channels; strongly acid; clear wavy
boundary.

B22t—24 to 31 inches; brown (10YR 4/3) sandy clay
loam; moderate medium subangular blocky
structure; friable; common fine roots; thin
discontinuous dark brown (10YR 3/3) clay films on
faces of peds; few yellowish brown (10YR 5/6), dark
reddish brown (5YR 2/2), and black (10YR 2/1) iron
and manganese oxide accumulations; few 1/8- to
1/2-inch pebbles; 5 percent fine shale fragments;

_ strongly acid; ciear wavy boundary.

B23t—31 to 38 inches; yellowish brown (10YR 5/4)
sandy loam; moderate medium and coarse
subangular blocky structure; friable; thin
discontinuous dark yellowish brown (10YR 4/4) and
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dark brown (10YR 3/3) clay fiims on faces of peds
and linings in some voids; few fine yellowish brown
(10YR 5/6) iron and manganese oxide
accumulations; 15 percent fine gravel and shale
fragments; strongly acid; clear wavy boundary.

B24t—39 to 51 inches; brown (10YR 5/3) shaly sandy
clay loam; weak medium and coarse subangular
blocky structure; friable; thin discontinuous dark
brown (7.5YR 4/4) clay films on faces of peds and
coatings on shale fragments; few fine yellowish
brown (10YR 5/6) and yellowish red (5YR 4/6) iron
and manganese oxide accumulations; 20 percent
shale fragments; very strongly acid; clear wavy
boundary.

B31—51 to 66 inches; brown (10YR 5/3) and grayish
brown (10YR 5/2) shaly sandy clay loam; weak
coarse subangular blocky structure; friable; fine dark
reddish brown (5YR 2/2) and common fine yellowish
brown {10YR 5/6) iron and manganese oxide
accumulations; 20 percent shale fragments and 5
percent coarse gravel; very strongly acid; abrupt
wavy boundary.

B32—66 to 80 inches; strong brown (7.5YR 5/6) and
dark brown (7.5YR 4/4) shaly sandy loam; weak
coarse subangular blocky structure; firm, slightly
cemented; thin yellowish red (SYR 4/6) clay films on
pebbles; horizon is layered and high in iron oxides;
20 percent shale fragments and 5 percent coarse
gravel; medium acid.

Thickness of the solum ranges from 48 to 85 inches.
The mollic epipedon ranges from 10 to 20 inches in
thickness.

The A horizon has hue of 10YR, value of 2 or 3, and
chroma of 1 to 3. The A horizon is loam, sandy loam, or
silt loam and ranges from neutral to medium acid. The A
horizen is 1 to 12 percent shale and gravel.

The B2t horizon commonly has hue of 10YR or 7.5YR,
value of 3 to 5, and chroma of 3 to 5. It is strongly acid
or very strongly acid and is commonly loam or sandy
clay loam. Subhorizons include sandy loam or clay loam
or shaly or gravelly analogs of these textures. The B2t
horizon is 5 to 30 percent shale and gravel. The B3
horizon has hue and value similar to the B2t horizon, but
chroma ranges from 2 to 6.

The C horizon is commonly sand, gravelly sand, or
shaly sand. It ranges from medium acid to neutral
directly below the solum and is moderately alkaline at a
depth ranging from 6 to 8 feet.

Edwards series

The Edwards series consists of deep, very poorly
drained soils on concave depressional flats that were
sites of shallow ponds or bogs. Permeability is
moderately slow to moderately rapid in the organic
material and variable in the marl. Slopes are 0 to 1
percent.
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Edwards soils are similar to Adrian, Houghton, and
Palms soils. Adrian soils formed in 16 to 50 inches of
organic material and are undertain by sand, and Palms
soils formed in 16 to 50 inches of organic material and
are underlain by mineral material. Houghton soils formed
in deposits of organic material that is more than 51
inches thick.

Typical pedon of Edwards muck, drained, in a
cultivated field 1,660 feet east and 80 feet north of the
center of sec. 10, T. 34 N., R. 6 W.

Oal—0 to 10 inches; black (N 2/0) sapric material,
broken, rubbed and pressed; about 5 percent fibers,
less than 2 percent rubbed; moderate fine granular
structure; friable; many roots; primarily herbaceous
fibers; 30 to 35 percent mineral material; sodium
pyrophosphate brown (10YR 5/3); medium acid:
abrupt smooth boundary.

0a2—10 to 15 inches; black (10YR 2/1) sapric material,

-very dark gray (5YR 3/1) rubbed and pressed; about
5 percent fibers, less than 2 percent rubbed; weak
medium subangular blocky structure; friable; many
roots; primarily herbaceous fibers; 20 to 25 percent
‘mineral material; common fine prominent reddish
brown (5YR 4/4) stains lining old root channels;
sodium pyrophosphate dark brown (10YR 4/3);
medium acid; abrupt wavy boundary.

Oa3—15 to 22 inches; dark reddish brown (SYR 3/2)
sapric material, broken, rubbed and pressed; about
10 percent fibers, less than 2 percent rubbed; weak
coarse subangular blocky structure; friable; common
roots; primarily herbaceous fibers; 20 to 25 percent
mineral material; common medium distinct yellowish
red (5YR 5/6) stains lining old root channels; brown
(7.5YR 4/4); medium acid; abrupt wavy boundary.

liLca1—22 to 48 inches; light gray (10YR 7/2) man,
white (10YR 8/1) shell remnants; massive; friable;
few roots; brownish yellow (10YR 6/8) and yellowish
brown {(10YR 5/6) organic stains in linings of old
root channels; violent effervescence; moderately
alkaline; gradual wavy boundary.

liLca2—A48 to 60 inches; gray (10YR 5/1) marl; massive;
friable; strong effervescence; moderately alkaline.

The depth to the Lca horizon ranges from 16 to 49
inches. The fiber primarily is derived from herbaceous
plants. Reaction throughout the organic material ranges
from medium acid to mildly alkaline. Snail shells
commonly are in the organic layers immediately above
the marl and are mixed throughout the layers in some
pedons. A layer of coprogenous earth less than 2 inches
thick is present immediately above the marl in some
pedons.

The surface tier of sapric material has hue of 10YR,
value of 2, and chroma of 1 or 2, broken face and
rubbed, or it is black (N 2/0). It is typically less than 10
percent rubbed fiber. The subsurface and bottom tiers of
sapric material have hue of 10YR, . 7.5YR, or 5YR; value
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of 2 or 3; and chroma of 1 to 3, broken face and rubbed.
Some horizons have hue of N and value of 2 or 3.

The Lca horizon has hue of 10YR, value of 5 to 8, and
chroma of 1 or 2. In some pedons the marl has a layer
of sandy material less than 12 inches thick within a
depth of 51 inches. :

Elliott seriles

The Elliott series consists of deep, somewhat poorly
drained soils on till plains. These soils formed in
calcareous silty clay loam or clay loam glacial till, and in
many places they have a surface mantle of glacial drift
or loess. Permeability is moderately slow. Slopes range
from 0 to 3 percent.

Elliott soils are similar to the Blount, Del Rey, and
Haskins soils and are associated with Markham and
Riddles soils. Blount, Del Rey, and Haskins soils do not
have a mollic epipedon. Del Rey soils formed in
lacustrine deposits and have less sand and coarse
fragments in the lower part of the profile than the Elliott
soils. Haskins soils have a loam or sandy loam surface
layer. Markham soils do not have mottles in the upper
part of the subsoil and are on higher lying areas. Riddles
soils are in gently sloping to strongly sloping areas
adjacent to the Elliott soils. They do not have mottles in
the upper part of the B horizon and have more sand
throughout the profile than the Elliott scils.

Typical pedon of Eliiott silt loam, 0 to 3 percent
slopes, in a cultivated field 700 feet west and 160 feet
south of the northeast comerof sec. , T.35N., R. 7 W.

Ap—0 to 10 inches; black (10YR 2/1) silt loam, dark
gray (10YR 4/1) dry; moderate medium granular
structure; friable; many roots; slightly acid; abrupt
smooth boundary.

A3—10 to 13 inches; very dark grayish brown (10YR
3/2) silt loam; weak medium granular structure;
friable; common roots; few black (10YR 2/1} fillings in
root and worm channels; 5 percent gravel; slightly
acid; clear wavy boundary. :

B21t—13 to 22 inches; yellowish brown (10YR 5/4) silty
clay loam; common fine distinct light brownish gray
(10YR 6/2) mottles; moderate fine and medium
subangular blocky structure; firm; few roots; few
black (10YR 2/1) fillings in root and worm channels;
thin continuous very dark grayish brown (10YR 3/2)
clay films on surfaces of peds; 5 percent gravel,
neutral; clear wavy boundary.

B22t—22 to 29 inches; light brownish gray (10YR 6/2)
silty clay loam; common fine distinct yeliowish brown
{10YR 5/4) mottles; weak medium and coarse
prismatic structure parting to weak medium and
coarse subangufar blocky; firm; few roots; grayish
brown {10Y¥R 5/2) clay films on faces of peds;
neutral; clear wavy boundary.

B3—29 to 36 inches; mottled, light brownish gray (10YR
6/2) and yellowish brown (10YR 5/4) silty clay loam;
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weak coarse subangular blocky structure; firm; few
roots; few black (10YR 2/1) fillings in root and worm
channels; strong effervescence; moderately alkaline;
gradual wavy boundary.

C—36 to 60 inches; yellowish brown (10YR 5/6) silty
clay loam; common medium distinct gray (10YR 6/1)
mottles; massive; firm; accumulations of white
(10YR 8/2) filaments and threads of secondary lime;
violent effervescence; moderately alkaline.

Thickness of the solum ranges from 20 io 45 inches.

The A1 or Ap horizon has hue of 10YR, value of 2 or
3, and chroma of 1 or 2. It is silt loam or silty clay loam.
The A3 horizon commonly has one unit of vaiue higher.

Some pedons have a B1 horizon instead of an A3
horizon. The B2t horizon has hue of 10YR or 2.5Y, value
of 4 to 6, and chroma of 2 to 4. It is silty clay loam or
silty clay. The clay content of the B2t horizon ranges
from 35 to 50 percent, and in the upper 20 inches it
ranges from 35 to 45 percent. The B horizon ranges
from medium acid to neutral in the upper part and from
neutral to moderately alkaline in the lower part.

The C horizon is silty clay loam or clay loam and is
from Q to 10 percent gravel.

Elston serles

The Elston series consists of deep, well drained soils
on outwash plains. These soils formed in sandy and
loamy glacial outwash deposits. Permeability is rapid.
Slopes range from 0 o 3 percent.

Elston soils are similar to the Door seils and are
commonly adjacent to Hanna, Lydick, and Tracy soils.
Door soils have more clay throughout the solum than the
Elston soils. Hanna and Tracy soils do not have a thick
dark surface layer. Lydick soils have more clay
throughout the solum and have a thinner dark surface
layer than the Elston soils.

Typical pedon of Elston loam, 0 to 3 percent slopes, in
a cultivated field 640 feet west and 801 feet south of the
center of sec. 32, T. 34 N.,, R. 5 W.

Ap—0 to @ inches; very dark brown (10YR 2/2) loam,
dark grayish brown (10YR 4/2) dry, weak fine
granular structure; friable; common fine roots;
medium acid; abrupt smooth boundary.

A12—9 to 14 inches; very dark brown (10YR 2/2) loam,
dark grayish brown (10YR 4/2) dry; moderate
medium granutar structure; friable; common fine
roots; strongly acid; clear wavy boundary.

A13—14 to 18 inches; very dark grayish brown (10YR
3/2) loam, grayish brown (10YR 5/2) dry; moderate
fine subangular blocky structure; friable; common
fine roots; strongly acid; clear wavy boundary.

B21t—18 tc 28 inches; brown (7.5YR 4/4) loam;
moderate medium subangular blocky siructure;
friable; few fine roots; few patchy faint thin clay films
on faces of peds; strongly acid; abrupt smooth
boundary.

Soil survey

B22t—28 to 36 inches; dark yellowish brown {10YR 4/4)
loamy sand; weak medium subangular blocky
structure; friable; fine roots; few patchy faint thin
clay films on faces of peds; strongly acid; abrupt
wavy boundary.

B23t—36 to 45 inches; brown (7.5YR 5/4) sandy clay
loam; common fine distinct pale brown (10YR 6/3)
mottles; moderate medium subangular blocky
structure; friable; 15 percent gravel and shale; few
dark reddish brown (5YR 3/3) iron oxide
accumulations; medium acid; clear wavy boundary.

B3--45 to 54 inches; yellowish brown (10YR 5/4)} sandy
loam; common medium distinet pale brown (10YR
6/3) mottles; weak very fine subangular blocky
structure; friable; 10 percent gravel and shale;
medium acid; abrupt wavy boundary.

C—54 to 60 inches; brown (10YR 5/3) sand; single
grain; loose; slightly acid.

Thickness of the solum ranges from 42 to 72 inches.
The texture is dominantly medium and coarser sand.

The A horizon has hue of 10YR, value of 2 or 3, and
chroma of 1 to 3. It.is ioam or sandy loam and ranges
from neutral to strongly acid, depending on past liming
practices.

The B2t horizon has hue of 7.5YR or 10YR, value of 3
to 5, and chroma of 3 or 4. it is loam, sandy clay loam,
sandy loam, or loamy sand and rangés from medium
acid to very strongly acid. The upper 20 inches of the
argillic horizon averages between 12 and 18 percent
clay.

'|¥he C horizon ranges from medium acid to moderately
alkaline.

Gilford series

The Gilford series consists of deep, very poorly
drained soils on glacial outwash plains. These soils
formed in loamy and sandy glacial outwash, lacustrine
sediment, or stream alluvium. Permeability is moderately
rapid in the subsoil and rapid in the substratum. Slopes
are 0 to 2 percent.

Gilford soils are similar to Maumee, Newton, and
Sebewa soils and are commenly adjacent to Bourbon
soils. Maumee soils are sandy. Newton soils are sandy
and strongly acid. Sebewa scils have more clay and less
sand in the subsoil than the Gilford soils. Bourben soils
have a thinner dark surface layer and a brown, mottled
subsoil.

Typical pedon of Gilford sandy loam, in a cultivated
field 250 feet south and 1,400 feet east of the northwest
comer of sec. 34, T. 33 N, R. 5 W.

. Ap—0 to 12 inches; very dark brown (10YR 2/2) sandy

loam, very dark grayish brown (10YR 3/2) dry; weak
medium granular structure; friable; common roots;
slightly acid; abrupt smooth boundary.

A12—12 to 19 inches; very dark gray (10YR 3/1) sandy
loam, dark gray (10YR 4/1) dry; common medium
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faint dark gray (10YR 4/1) and dark grayish brown
(10YR 4/2) mottles; weak fine and medium
subangular blocky structure; friable; few roots;
slightly acid; clear wavy boundary.

B2g—1¢ to 33 inches; dark gray (10YR 4/1) sandy loam;
common medium and coarse distinet dark yellowish
brown (10YR 4/4), yellowish brown (10¥R 5/4), and
dark grayish brown (10YR 4/2) mottles; weak
medium and coarse subangular blocky structure;
friable; thin discontinuous black (10YR 2/1) and very
dark gray (10YR 3/1) organic stains and coatings on
faces of peds; many old root channels lined with
very dark grayish brown (10YR 3/2) material; slightly
acid; clear wavy boundary.

B3g—33 to 37 inches; dark grayish brown (10YR 4/2)
loamy sand; many medium and coarse faint dark
gray (10YR 4/1) and few medium distinct yellowish
brown (10YR 5/6) mottles; weak coarse subangular
blocky structure; very friable; few old root channels
lined with very dark grayish brown (10¥YR 3/2)
material; neutral; abrupt wavy boundary.

C1—37 to 49 inches; pale brown (10YR 6/3) and
yellowish brown (10YR 5/6) sand; single grain;
loose; few old root channels lined with very dark
grayish brown (10YR 3/2) material; slight
effervescence; mildly alkaline; clear wavy boundary.

C2—49 to 60 inches; gray (10YR 6/1) sand; common
coarse faint pale brown (10YR 6/3) mottles; single
g:':irll_; loose; strong effervescence; moderately
alkaline.

Thickness of the solum ranges from 30 to 44 inches.
The thickness of the mollic epipedon ranges from 10 to
22 inches. The solum is 0 to 10 percent fine gravel.

The A horizon has hue of 10YR, value of 2 or 3, and
chroma of 1 or 2. It is dominantly sandy loam, but the
range includes loam, fine sandy loam, and loamy sand.
The A herizon is slightly acid or neutral.

The B2g horizon has hue of 10YR or 2.5Y, value of 4
to 6, and chroma of 1 or 2. It is sandy ioam or fine sandy
loam and has thin subhorizons of loam, sandy clay loam,
clay loam, and loamy sand. Mottles are common to few
and faint to prominent. Splotches of soft dark brown iron
and manganese oxides are common in many pedons.

The C horizon is dominantly sand. Thin strata of
gravelly sand, sandy loam, or clay loam are in some
pedons. The C horizon ranges from neutral to
moderately alkaline.

Hanna series

The Hanna series consists of deep, moderately well
drained soils on outwash plains. These soils formed in
loamy and sandy outwash containing a fairly large
amount of shale. Parmeability is moderate in the solum
and rapid in the underlying material. Slopes range from 0
to 3 percent.

'Hanna soils are similar to Alida and Bourbon soils and
are commonly adjacent to Lydick, Pinhook, and Tracy
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soils. The Alida and Bourbon scils have a darker surface
layer than the Hanna soils. Lydick soils have a dark
surface layer and do not have low chroma mottles.
Pinhook soits have a dark surface layer and a gray
subsoil. Tracy soils are on higher lying areas and on
slopes and do not have low chroma mottles.

Typical pedon of Hanna sandy loam, 0 to 3 percent
slopes, in a cultivated field 1,020 feet west and 1,600
feet north of the centerof sec. 7, T. 33 N., R. 5 W.

Ap—0 to 8 inches; dark grayish brown {(10YR 4/2) sandy
loam, light gray (10YR 7/2) dry; weak medium and
fine granular structure; friable; many roots; medium
acid; abrupt smooth boundary.

A2—8 to 12 inches; yellowish brown (10YR 5/4) loam;
weak medium granular structure; friable; common
roots, common dark grayish brown (10YR 4/2)
fillings in root channels and worm casts; medium
acid; clear wavy boundary.

B21t—12 to 20 inches; yellowish brown (10YR 5/4)
sandy clay loam; moderate medium subangular
blocky structure; friable; common roots; 5 percent
shale fragments and gravel; thin discontinuous dark
yellowish brown (10YR 4/4) clay films on faces of

~ peds; strongly acid; clear wavy boundary.

B22t—20 to 30 inches; yellowish brown {(10YR 5/6)
sandy loam; common medium distinct light brownish
gray (10YR 6/2) motlles; weak medium and coarse
subangular blocky structure; friable; few roots; 3
percent shale fragments and gravel; thin patchy dark
yellowish brown (10YR 4/4) clay films on faces of
blocky peds; few fine black (10YR 2/1) iron and
manganese oxide concretions; very strongly acid;
clear wavy boundary.

B23t—30 to 42 inches; mottled yellowish brown (10YR
5/6), light gray (10YR 7/2), light brownish gray
(I0YR €/3), and strong brown (7.5¥YR 5/6) sandy
loam; weak coarse subangular blocky siructure;
friable; few roots; 5 percent shale fragments and
gravel; few fine black (10YR 2/1) iron and
manganese oxide concretions; very strongly acid;
clear wavy boundary.

B3g—42 to 54 inches; light gray (10YR 7/2) and light
brownish gray (10YR 6/2) loamy sand; many coarse
distinct strong brown (7.5YR 5/6) and yellowish
brown (10YR 5/6) mottles; weak coarse subangular
blocky structure; very friable; 10 percent shale
fragments and gravel; strongly acid; clear wavy
boundary.

C—54 to 60 inches; pale brown (10YR 6/3) sand;
common medium distinct yellowish brown (10YR
5/6) mottles; single grain; loose; 5 percent shale
fragments and gravel; strongly acid.

Thickness of the solum ranges from 40 to 70 inches.
The gravel in the solum ranges from 3 to 25 parcent.

The Ap horizon has hue of 10YR, valus of 3 or 4, and
chroma of 2 to 4. It is sandy loam or loam. The A2
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horizon has hue of 10YR, value of 4 or 5, and chroma of
3 to 5. It is sandy loam or loam.

The B2t horizon has hue of 10YR or 7.5YR, value of 4
or 5, and chroma of 3 to &. It is sandy loam, sandy clay
loam, or loam. Mottles with chroma of 2 or less are in
the upper 10 inches of the argillic horizon. The B2t
horizon dominantly averages between 14 and 18 percent
clay and is strongly acid or very strongly acid.

The C horizon is sand and has strata of gravelly sand,
sandy clay loam, and loam in some pedons. It has few to
many shale fragments. Reaction is medium acid or
strongly acid.

Haskins series

The Haskins series consists of deep, somewhat poorly
drained soils on fill plains. These soils formed in loamy
material overlying fine textured, calcareous till or
lacustrine material. Permeability is moderate in the upper
part of the solum and slow or very slow in the lower part
and in the underlying clayey material. Slopes are 0 to 2
percent.

Haskins soils are similar to Blount scils and are
adjacent to Rawson and Riddles soils. Blount soils are
not loamy in the upper part of the profile. Rawson soils
do not have gray mottles in the upper part of the subsaoil.
Riddles soils have a brown subsoit and do not have the
fine textured underlying material of the Haskins soils.

Typical pedon of Haskins loam, 0 to 2 percent slopes,

in a cultivated field 350 feet east and 850 feet south of
the northwest corner of sec. 33, T. 36 N., R. 6 W.

Ap—0 to 9 inches; dark grayish brown {10YR 4/2) loam,
light gray (10¥R 7/2) dry; moderate medium
granular structure; friable; neutral; abrupt smooth
boundary. ,

A2—9 to 18 inches; grayish brown (10¥YR 5/2) loam;
many medium distinct dark yellowish brown (10YR
4/4) and brown (10YR 5/3) mottles; weak medium
subangular blocky structure; friable; S percent gravel
and shale fragments; neutral; clear wavy boundary.

B21t—18 to 32 inches; dark yellowish brown (10YR 5/4)
sandy clay loam; common medium distinet gray
{(10YR 5/1) mottles; moderate medium and fine
subangular blocky structure; friable; thin continuous
grayish brown (10YR 5/2) clay films on faces of
peds; black (10YR 2/1} iron and manganese oxide
accumulations; 10 percent gravel and shale
fragments; slightly acid; clear wavy boundary.

B22t—32 to 40 inches; dark brown {(10YR 5/4) clay
loam; common medium distinct dark grayish brown
{(10YR 4/2) mottles; moderate fine and medium
subangular blocky structure; firm; thin continuous
very dark gray (10YR 3/1) clay films on faces of
peds; 10 percent gravel and shale fragments;
neutral; clear wavy boundary.

IIB3—40 to 48 inches; brown (10YR 5/3) silty clay; many
medium distinct gray (N 6/0) mottles; moderate

Soil survey

medium prismatic structure; firm; slight
effervescence; mildly alkaline; gradual wavy
boundary.

IIC1—48 to 55 inches; gray (5YR 5/1) silty clay; common
medium distinct yellowish brown (10YR 5/6) mottles;
massive; very firm; light gray (10YR 7/1) calcium
carbonate accumulations; strong effervescence;
moderately alkaling; clear wavy boundary.

[IC2—55 to 60 inches; brown (10YR 5/3) silty clay loam;
common medium distinct light brownish gray (10YR
6/2) and yellowish brown (10YR 5/6) mottles;
massive; firm; strong effervescence; moderately
alkaline.

Thickness of the solum ranges from 32 to 50 inches. It
typically extends into the underlying fine textured
material. The content of gravel ranges from 2 to 20
percent in the upper part of the solum and from 0 to 10
percent in the lower part of the solum and fine textured
underlying material.

The Ap horizon has hue of 10YR, value of 4 or 5, and
chroma of 1 or 2. It is loam, sandy loam, or fine sandy
loam. The A2 horizon has hue of 10YR, value of & or 6,
and chroma of 2 or 3. Reaction ranges from neutral to
medium acid in the A horizon.

The B2t horizon has hue of 10YR and 2.5Y, value of 4
to 6, and chroma of 1 to 4. It is slightly acid or neutral.
The 1IB horizon has hue of 10YR, value of 4 or 5, and
chroma of 1 to 3; or it is neutral and has value of 4 or 5.
The 1IB horizon is silty clay, clay loam, or silty clay loam.
Reaction ranges from slightly acid to mildly alkaline.

The IIC horizon is silty clay, clay loam, and silty clay
loam. It is mildly alkaline or moderately alkaline.

Houghton series
The Houghton series consists of deep, very poorly

drained soils in bogs within lake plains, outwash plains,

till plains, and moraines. These soils formed in deep
deposits of organic material. Permeability is moderately
slow to moderately rapid. Slopes are 0 to 2 percent.

Houghton soils are similar to Adrian, Edwards, and
Palms soils. All of those soils formed in 16 to 50 inches
of organic material and are underlain by mineral material.

Typical pedon of Houghton muck, ponded, in an idle
area 1,680 feet north and 120 feet west of the southeast
comer of sec. 2, T. 36 N, R. 6 W.

Oal1—0 to 3 inches; black (10YR 2/1) sapric material,
broken and rubbed; 5 percent fiber, less than 2
percent rubbed; weak fine subangular blocky
structure; friable; many fine and very fine roots;
primarily herbaceous fibers; very strongly acid; clear
smooth boundary.

Da2—3 to 10 inches; dark brown (10YR 3/3) sapric
material, black (10YR 2/1} rubbed; 50 percent fiber,
5 percent rubbed; weak very thick platy structure;
friable; common fine and very fine roots; primarily
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herbaceous fibers; very strongly acid; clear wavy
boundary.

0Oa3—10 to 34 inches; very dark grayish brown (10YR
3/2) sapric material, very dark brown (10YR 2/2)
rubbed; 40 percent fiber, less than 2 percent
rubbed; massive; friable; commeon fine and very fine
roots; primarily herbaceous fibers; very strongly acid;
clear wavy boundary.

0Oa4—34 to 66 inches; very dark grayish brown (10YR
3/2) sapric material, very dark brown (10YR 2/2)
rubbed; many yellowish brown (10YR 5/6) fibers
that change to very dark brown (10YR 2/2) on
exposure 1o air; 25 percent fiber, less than 2 percent
rubbed; massive; friable; very strongly acid.

The organic layers are more than 51 inches thick. The
organic material is primarily herbaceous. Layers within
the control section have hue of 10YR, 7.5YR, or 5YR;
value of 2 or 3; and chroma of 1 to 3; or they are neutral
and have value of 2 or 3. Chroma and value change
from 0.5 unit to 2 units from the broken face to rubbed
colors. Broken faces become darker on brief exposure to
air. The organic layers range from medium acid to very
strongly acid.

Lydick series

The Lydick series consists of deep, well drained soils
on outwash plains. These soils formed in loamy outwash
sediment. Permeability is moderate. Slopes range from 0
to 6 percent.

Lydick soils are similar to and adjacent to Alida, Door,
Hanna, and Tracy soils. Alida soils have gray motties in
the subsoil. Door soils have a deeper, dark surface layer
than the Lydick soils. Hanna and Tracy soils do not have
dark surface layers. Hanna soils have gray mottles in the
lower part of the subsoil. Tracy soils have more sand
throughout the solum.

Typical pedon of Lydick loam, 0 to 2 percent slopes, in
a cultivated field 1,620 feet west and 320 feet south of
the northeast corner of sec. 27, T. 35 N, R. 5 W.

Ap—0 to 9 inches; very dark grayish brown (10YR 3/2)
loam, grayish brown (10YR 5/2) dry; moderate
medium granular structure; friable; common roots;
slightly acid; abrupt smooth boundary.

B211—8 to 16 inches; dark brown {(10YR 4/3) loam;
moderate fine subangular blocky structure; friable;
few roots; many continuous distinct thin dark brown
(10YR 3/3) clay films on faces of peds; strongly
acid; clear wavy boundary.

B22t—16 to 21 inches; dark yellowish brown (10YR 4/4)
clay loam; moderate medium subangular blocky
structure; firm; thin discontinuous dark brown (10YR
4/3) ciay films on faces of peds and linings of root
channels; 5 percent gravel; strongly acid; clear wavy
boundary.

B23t—21 to 29 inches; dark brown {7.5YR 4/4) clay
loam; weak medium and coarse subangular blocky
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structure; firm; few yellowish red (5YR 5/8)
splotches; thin discontinuous dark brown (10YR 4/3)
clay films on pebbles and on some faces of peds;
about 10 percent gravel and weathered shale
fragments; strongly acid; clear wavy boundary.

B24t—29 to 43 inches; strang brown (7.5YR 5/6) and
dark brown (7.5YR 4/4) clay loam; weak coarse
subangular blocky structure; firm; thin patchy dark
brown {10YR 4/3) clay films on pebbles; about 15
percent gravel and weathered shale fragments; very
strongly acid; clear wavy boundary.

B3—43 to 55 inches; yellowish brown {10YR 5/4) and
dark yellowish brown (10YR 4/4) stratified sandy
clay loam, sandy loam, and sand; massive; very
friable; about 15 percent gravel and weathered
shale fragments; few red (2.5YR 4/8) splotches;
strongly acid; abrupt wavy boundary.

IIC—55 to 60 inches; pale brown (10YR 6/3) sand;
single grain; loopse; few red (2.5YR 4/8) splotches;
slight effervescence; mildly alkaline.

Thickness of the solum ranges from 42 to 65 inches.

The Ap or A1 horizon has hue of 10YR, value of 2 or
3, and chroma of 1 to 3. lt is loam or sandy loam. Some
pedons have an A2 horizon that has hue of 10YR, value
of 4 or 5, and chroma of 2 to 4. The A2 horizon is loam
or sandy loam.

The B2t horizon has hue of 10YR or 7.5YR, value of 4
or §, and chroma ¢f 3 to 6. It is loam, clay loam, or
sandy clay loam. Reaction is strongly acid or very
strongly acid. The B horizon is 5 to 15 percent coarse
fragments. '

The G horizon fypically is sand. Strata of gravelly sand,
sandy clay loam, lcam, and sandy loam high in shale
fragments are present in some pedons.

Markham series

The Markham series consists of deep, well drained
and moderately well drained soils on uplands. These
soils formed in clay lcam and silty clay loam glacial till,
Permeability is slow or moderately slow. Slopas range
from O to 6 percent. .

Markham soils are similar to the Morley soils and are
commonly adjacent to Blount and Elfiott soils. Morley
and Blount soils do not have a dark surface layer. Blount
and Elliott soils have mottles of low chroma in the upper

6 inches of the subsaoil.

Typical pedon of Markham silt loam, 2 to ¢ percent
slopes, in a cultivated field 1,300 feet west and 380 feet
north of the southeast cormer of sec. 36, T. 36 N., R. 7
W.

Ap—D0 to 8 inches; black (10YR 2/1) siit loam, dark gray
(10YR 4/1) dry; moderate medium granular
structure; friable; many roots; slightly acid; abrupt
smooth boundary.

A2—8 to 10 inches; dark grayish brown (10YR 4/2) siit
loam, grayish brown (10YR 5/2) dry; weak medium
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granular structure; friable; many roots; black (10YR
2/1) fillings in root channels and worm casts;
medium acid; clear wavy boundary.

B21t—10 to 18 inches; yellowish brown (10YR 5/4) silty
clay ioam; weak fine and medium subangular blocky
structure; firm; commen roots; thin distinct brown
(10YR 4/3) clay films on faces of peds; strongly
acid; gradual wavy boundary.

B22t—18 to 22 inches; yellowish brown (10YR 5/6) silty
clay loam; moderate medium subangular blocky
structure; firm; few roots; thin discontinuous brown
(10YR 4/3) clay films on faces of peds; about 3
percent fine gravel; medium acid; clear wavy
boundary.

B23t—22 to 28 inches; brown (10YR 5/3) silty clay loam;
many medium distinct yellowish brown (10YR 5/6)
mottles; weak medium prismatic structure parting to
moderate medium subangular blocky; firm; few
roots; thin continuous grayish brown (10¥R 5/2) clay
films on faces of peds; about 3 percent gravel;
neutral; clear wavy boundary.

B3—28 to 31 inches; yellowish brown (10YR 5/4) silty
clay loam; many medium distinct grayish brown

(10¥R 5/2) mottles; weak coarse subangular blocky -

structure; firm; few roots; 10 percent gravel; slight
effervescence; mildly alkaline; clear wavy boundary.

C—31 to 60 inches; brown (10YR 5/3) silty clay loam
with thin strata of silt between a depth of 48 and 54
inches; many medium distinct light brownish gray
(10YR 6/3) mottles; massive; firm; about 13 percent
gravel; accumulations of white (10YR 8/2) filaments
and threads of secondary lime; violent
effervescence; moderately alkaline.

Thickness of the solum ranges from 20 to 48 inches.

The A1 or Ap horizon has hue of 10YR, value of 2 or
3, and chroma of 1 or 2.

The B horizon has hue of 10YR, value of 4 or 5, and
chroma of 3 to 6. It is silty clay loam or silty clay. The
821t and B22t horizons range from strongly acid to

-slightly acid. The B23t and B3 horizons have few to
many mottles of low chroma and are slightly acid to
moderately alkaline.

The C horizon is silty clay loam or clay loam.

Martinsville series

The Martinsville series consists of deep, well drained
soils on terraces, lake plains, and outwash plains. These
soils formed in stratified, loamy sediment. Permeability is
moderate. Slopes range from 0 to 6 percent.

Martinsville soils are similar to Hanna, Rawson, and
Riddles soils and are commonly adjacent to Del Rey and
Whitaker soils. The Hanna soils have less clay in the
subsoil than the Martinsville soils. Rawson soils have
more clay in the lower part of the subsoil. Riddles soils
do not have stratification in the lower part of the solum.
Del Rey and Whitaker soils have mottles in the subsoil
and are in lower lying positions.

Soil survey

Typical pedon of Martinsville loam, 0 ¢ 2 percent
slopes, in a cultivated field 940 feet east and 150 feet
south of the northwest corner of sec. 16, T. 36 N., R. &
W.

Ap—0 to 10 inches; dark grayish brown {(10YR 4/2)
loam, pale brown (10YR €/3) dry; moderate medium
granular structure; friable; neutral; abrupt smooth
boundary.

A2—10 to 12 inches; brown {10YR 5/3) lvam; weak
medium platy structure parting to weak medium
granuiar; friable; medium acid; clear wavy boundary.

B21t—12 to 26 inches; dark yellowish brown (10YR 4/4)
silty clay loam; moderate fine and medium
subangular blocky structure; firm; thin continuous
dark brown (10YR 4/3) clay films on faces of peds;
medium acid; clear wavy boundary.

B22t—26 to 36 inches; yellowish brown {10YR 5/4) clay
loam; moderate medium and coarse subangular
blocky structure; firm; thin discontinuous dark
yellowish brown (10YR 4/4) clay films on faces of
peds; few fine black (10YR 2/1) iron stains; strongly
acid; clear wavy boundary.

B23t—36 to 46 inches; yellowish brown (10YR 5/4)
loam; weak coarse subangular blocky structure;
friable; thin patchy dark yellowish brown (10YR 4/4)
clay films on faces of peds; strongly acid; clear wavy
boundary.

C—46 to 60 inches; yellowish brown (10YR 5/4) and
light yellowish brown (10YR 6/4) sandy loam; few
fine faint light brownish gray (10YR 6/2) and pale
brown (10YR 6/3) mottles; massive; very friable;
strongly acid.

Thickness of the solum ranges from 36 to B0 inches.

The Ap horizon has hue of 10YR, value of 4 or 5, and
chroma of 2 to 4. It is loam or silt loam.

Some pedons have a B1 horizon. The B2t horizon has
tiue of 10YR or 7.5YR, value of 4 to 6, and chroma of 3
to 6. It is clay loam, sandy clay loam, loam, or silty clay
loam. The upper 20 inches of the control section
averages between 20 and 35 percent clay. The B2t
horizon is medium acid or strongly acid. Some pedons
have a B3 horizon.

Maumee series

The Maurnee series consists of deep, very poorly
drained soils on outwash plains and lake plains. These
soils formed in sandy sediment. Permeability is rapid.
Slopes are 0 to 2 percent.

Maumee soils are similar to Gilford and Newton soils.
Gilford scils have more clay and silt in the control
section than the Maumee soiis. Newton soils are more
acid.

Typical pedon of Maumee loamy sand, in a cultivated
field 160 feet east and 700 feet north of the southwest
cornerof sec. 32, T. 33 N, R. 5 W.
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Ap—0 to 10 inches; black (10YR 2/1) loamy sand, dark
gray (10YR 4/1) dry; weak medium granular
structure; very friable; few fine and medium roots;
slightly acid; abrupt smocth boundary.

A12—10 to 23 inches; very dark gray (10YR 3/1) loamy
sand; common coarse distinct dark grayish brown
(10YR 4/2) and few fine distinct dark yellowish
brown (10YR 3/6) motiles; weak coarse subangular
blocky structure; very friable; few fine roots; neutral;
clear wavy boundary.

C1g9—23 to 32 inches; grayish brown (10YR 5/2) loamy
sand; common coarse distinct dark gray (10YR 4/1)
and very dark gray (10YR 3/1), and few fine distinct
dark yellowish brown (10YR 4/6) motties; single
grain; loose; few fine roots; neutral; clear wavy
boundary.

C2g—32 to 38 inches; dark grayish brown (10YR 4/2)
sand; common medium distinct yellowish brown
(10YR 5/4) motiles; singte grain; loose; few fine
roots; neutral; abrupt wavy boundary.

C3g—38 to 60 inches; light brownish gray (10YR 6/2)
sand, common medium distinct brownish yellow
(10YR 6/6) mottles; single grain; loose; neutrai.

The thickness of the mollic epipedon ranges from 14
to 24 inches.

The A horizon has hue of 10YR, value of 2 or 3, and
chroma of 1 or 2; or it is black (N 2/0). It is loamy sand,
fine sandy ioam, or sand and is slightly acid or neutral.

The C horizon has hue of 10YR or 2.5Y, value of 4 to
6, and chroma of 1 or 2. It is sand or loamy sand and is
neutral or mildly atkaline. ~

Metea series

The Metea series consists of deep, well drained soils
on glacial moraines and till plains. These soils formed in
water or wind-laid sands or loamy sands overlying loamy
till. Permeability is very rapid in the upper sandy part of
the profile and moderate in the lower part. Slopes range
from 1 {0 6 percent.

Metea soils are similar to Chelsea soils and are
adjacent to Riddles, Morley, and Rawson soils. Chelsea
soils do not have an argillic horizon. The Riddles, Morley,
and Rawson soils do not have sand or loamy sand in the
upper part of the solum.

Typical pedon of Metea loamy fine sand, 1 o0 6
percent slopes, in a cultivated field 2,060 feet west and
zo feet south of the northeast corner of sec. 10, T. 36

. R.5W.

Ap—0 to 10 inches; dark brown (10YR 3/3) loamy fine
sand, pale brown (10YR 6/3) dry; weak fine granular
structure; very friable; marly medium and fine roots;
slightly acid; abrupt smooth boundary.

B21—10 to 24 inches; yellowish brown (10YR 5/6)
loamy fine sand; weak fine subangular blocky
structure; very frigble; many fine roots; slightly acid;
gradual wavy boundary.
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B22—24 to 32 inches; yellowish brown (10YR 5/6) sand;
single grain; loose; slightly acid; clear wavy
boundary.

B231--32 to 38 inches; dark brown (7.5YR 4/4} sand;
weak coarse subangular blocky structure; friable;
clay bridging between sand grains; strongly acid;
clear wavy boundary.

{IB24t—38 to 52 inches; dark brown (10YR 4/4) sandy
clay loam; moderate medium subangular blocky
structure; friable; clay bridging between sand grains;
medium acid; clear wavy boundary.

IB25t—52 to 65 inches; yellowish brown {10YR 5/6)
clay loam; many medium distinct weak red (2.5YR
5/2) mottles; moderate medium subangular blocky
structure; firm; thin light yellowish brown (10YR 6/4)
clay films lining voids; medium acid; abrupt wavy
boundary.

IIC—65 to 75 inches; yellowish brown (10YR 5/86) loam;
many medium distinct grayish brown (2.5Y 5/2)
mottles; massive; friable; thin strata of sand, sandy
loamn, and clay loam; neutral.

The thickness of the sclum ranges from 36 to 70
inches. Thickness of the loamy sand or sand upper
horizons ranges from 20 to 40 inches.

The Ap horizon has hue of 10YR, value of 3 to 5, and
chroma of 2 or 4. If the A horizon has not been
disturbed, it is 1 inch to 3 inches thick and has hue of
10YR, value of 3, and chroma of 1 or 2. In some pedons
there is an A2 horizon that is 1 inch to 3 inches thick
and has hue of 10YR, value of 5 or 6, and chroma of 2
or 3. The A horizon is loamy sand, lcamy fine sand, or
sand and ranges from neutral to medium acid.

The B2 horizon has hue of 10YR or 7.5YR, value of 4
to 6, and chroma of 3 to 6. It is loamy sand, loamy fine
sand, or sand and ranges from neutral to strongly acid.
The |IB2t horizon has hue of 10YR, value of 4 or 5, and
chroma of 3 1o 8. It is clay loam or sandy clay loam.
Subhorizons are loam and sandy loam. The |IB horizon
is slightly acid or medium acid.

The IIC horizon is loam, clay loam, or silty clay loam.

Milford series

The Milford series consists of deep, poorly drained
soils on glacial lakebeds. These soils formed in
lacustrine material. Permeability is slow. Slopes are 0 to
2 percent.

Milford soils are similar to Pewamo soils and are
commonly adjacent to Del Rey and Whitaker soils.
Pewamo scils are in morainic areas and have till pebbles
throughout the solum. Del Rey soils do not have a mollic
epipedon and are in slightly higher lying areas. Whitaker
soils are also in slightly higher lying areas and have
more sand throughout the profile than the Milford soils.

Typical paedon of Milford silty clay ioam, in a cuitivated
field 1,740 feet south and 160 feet east of the center of
sec. 10, T.36 N, R. 6 W. ‘
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- Ap—0 to 8 inches; black (10YR 2/1) silty clay loam,
grayish brown (10YR 5/2) dry; moderate fine
subangular blocky structure; firm; common fine iron
and manganese oxide congcretions; neutral; abrupt
smooth boundary.

A12—S8 to 12 inches; black (10YR 2/1) silty clay loam,
grayish brown (10YR 5/2) dry; moderate fine
subangular blocky structure; firm; common fine iron
and manganese oxide concretions; neutral; clear
wavy boundary.

B21g—12 to 23 inches; dark gray (5Y 4/1) silty clay
loam; common medium distinct olive (5% 5/6)
‘mottles; weak medium prismatic structure parting to
moderate medium angular blocky; very firm; thin
patchy very dark gray (Y 3/1) clay films on faces of
peds; many fine iron and manganese oxide
concretions; neutral; clear wavy boundary.

B22g—23 to 32 inches; olive gray (5Y 5/2) silty clay
loam; many medium distinct yellowish brown (10YR
5/6) and olive {5Y 5/6) mottles; moderate medium
prismatic structure parting to strong medium angular
blocky; very firm; thin patchy dark gray (5Y 4/1) clay
films on faces of peds; few fine iron and manganese
oxide accumulations; neutral; clear wavy boundary.

B23g—32 to 39 inches; olive gray (5Y 5/2) silty clay
loam; many medium and coarse distinct olive (5YR
5/4) mottles; weak coarse prismatic structure parting

- to moderate coarse angular blocky; very firm; thin
patchy gray (5Y 5/1) ¢lay films on faces of peds;
few fine iron and manganese accumulations; very
dark gray {5Y 3/1) organic coatings on faces of
peds; neutral; clear wavy boundary.

B3g—39 to 54 inches; gray (5Y 6/1) silty clay loam;
common medium distinct light olive brown (2.5Y
5/6) and olive (5Y 5/4) mottles; weak coarse
subangular blocky structure; firm; few fine iron and
manganese accumulations; thin discontinuous
lenses of sandy clay loam and clay loam; slight
effervescence; mildly alkaling; gradual wavy
boundary,

Cg—54 to 60 inches; gray (5Y 5/1) silty clay; common
medium distinct clive brown (2.5Y 4/4) and light
olive brown (2.5Y 5/4) mottles; massive; very firm;
strong effervescence; moderately alkaline.

The thickness of the solum ranges from 36 to 60
inches. Thickness of the mollic epipedon ranges from 12
to 18 inches.

The Ap or A1 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 B2 horizon has hue of 2.5Y or 5Y, value of 4 to 6,
and chroma of 1 or 2. The B21 and B22 horizons are
silty clay loam or silty clay and range from medium acid
to neutral. The B23 and B3 horizons are silty clay loam,
clay loam, or silty clay and are neutral to moderately
alkaline.

The C horizon has strata of silty clay and silty clay
loam. Thin layers of ¢lay loam and sandy loam are

Soil survey

present in some pedons. Reaction ranges from neutral
to moderately alkaline.

Morley series

The Morley series consists of deep, well drained and
moderately well drained soils on uplands. These soils
formed in calcareous, moderately fine textured glacial till.
Permeability is moderate. Slopes range from 2 to 30
percent.

Morley soils are similar to Markham soils and are
commonly adjacent to Blount, Elliott, and Pewamo soils.
Markham soils have a mollic surface layer. Blount and
Elliott soils are on nearly level or slightly concave flats
and have gray mottles in the upper part of the subsoil.
Elliott soils have a dark surface layer. Pewamo soils are
in lower lying depressional areas and have a mollic
epipedon.

Typical pedon of Morley silt loam, 2 to 6 percent
slopes, eroded, in a cultivated field 2,120 feet south and
50 feet west of the northeast corner of sec. |, T. 34 N.,
R7W

Ap—O0 to 8 inches; dark grayish brown (10YR 4/2) silt
ioam, light brownish gray (10YR 6/2) dry; moderate
medium granular structure; friable; neutral; abrupt
smooth boundary.

B21t—8 to 13 inches; yellowish brown (10YR 5/4) silty
clay loam; moderate fine subangular blocky
structure; firm; thin patchy brown (10YR 5/3) clay
films on faces of peds and in old root channeils; thin
discontinuous gray (10YR 6/1), dry silt coatings on
faces of peds; few small pebbles; medium acid;
clear wavy boundary.

B22t—13 to 20 inches; yellowish brown (10YR 5/4) silty
clay loam; weak fine and medium prismatic structure
parting to moderate medium angular and subanguiar
blocky; very firm; thin continuous brown (10YR 5/3)
clay films on faces of peds and in old root channels;
fow pebbles; strongly acid; clear wavy boundary.

B23t—20 to 30 inches; vellowish brown (10YR 5/4) silty
clay loam; moderate medium prismatic structure
parting to moderate and strong medium angular and
subangular blocky; very firm; thin continuous brown
(10YR 5/3) clay films on faces of peds and in old .
root channels; few small black (10YR 2/1) iron
stains; 6 percent gravel; medium acid; clear wavy
boundary. )

B24t—30 to 37 inches; yellowish brown (10YR 5/4) silty
clay loam; weak medium prismatic structure parting
to moderate coarse subangular blocky; very firm;
thin continuous brown (10YR 5/3) clay films on
faces of peds; few small black (10YR 2/1) iron
stains; 6 percent gravel; neutral; clear wavy
boundary.

B3t—37 to 42 inches; yellowish brown {10YR 5/4) silty
clay loam; few fine distinct light brownish gray
(10YR 6/2) mottles; weak coarse subangular blocky



Porter County, Indiana

structure; firm; thin discontinuous brown (10YR 5/3)
clay films on faces of peds; 11 percent gravel;
neutral; clear wavy boundary.

C—42 to 60 inches; yellowish brown (10YR 5/4) silty
clay loam; massive; firm; yellowish red (5YR 4/8)
iron stains; strong effervescence; moderately
alkaline.

The thickness of the solum ranges from 20 to 48
inches. 4

The Ap horizon has hue of 10YR, value of 4, and
chroma of 2 or 3. Some pedons have an A2 horizon that
has hue of 10YR, value of 4 or 5, and chroma of 2 or 3.
Undisturbed areas have A1 horizons less than 5 inches

thick that have hue of 10YR, value of 2 or 3, and chroma -

of 1 or2

The Bt horizon has hue of 10YR and 7.5YR, value of 4
to 6, and chroma of 3 to 6. It is silty clay loam, clay
loam, or silty clay. Reaction is strongly acid or medium
acid in the upper part and ranges from neutral to
moderately alkaline in the lower part.

The C horizon is silty clay loam or clay loam.

Morocco series

The Moroceo series consists of deep, somewhat
poorly drained soils on cutwash plains. These soils
formed in outwash sand. Permeability is rapid. Slopes
are 0 to 2 percent.

Morocco soils are similar to Bourbon, Maumes, and
Newton soils and are adjacent to Brems and Pinhook
soils. Bourbon soils have more clay in the control section
than the Morocco socils. Maumee and Newton soils have
a deep, dark surface layer and are in lower lying
positions. Brems scils do not have mottles of low
chroma in the upper part of the solum and are in higher
lying positions. Pinhook soils have more clay in the
solum than the Morocco soils.

Typical pedon of Morocco loamy sand, in a cultivated
field 2,500 feet north and 2,540 feet west of the
southeast comerof sec. 4, T. 32 N, R. 5 W.

Ap—0 to 9 inches; very dark brown (10YR 2/2) loamy
sand, gray (10YR 5/1) dry; weak fine granular
structure; very friable; few very fine roots; slightly
acid; abrupt smooth boundary.

B21—39 to 13 inches; yellowish brown {10YR 5/4) sand;
common medium distinct brownish yellow {10YR
6/8) mottles; single grain; loose; few very fine roots;
medium acid; clear smooth boundary.

B22—13 to 20 inches; yellowish brown (10YR 5/4} sand;
common medium distinct light brownish gray (10YR
6/2) mottles; single grain; loose; few very fine roots;
strongly acid; clear smooth boundary.

B23—20 to 32 inches; brownish yellow (10YR 6/6) sand;
many coarse distinct light gray (10YR 7/1) mottles;
single grain; loose; very strongly acid; clear wavy
boundary.
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C1—32 to 48 inches; light gray (10YR 7/2) sand;
common medium distinct brownish yellow {10YR
6/6) mottles; single grain; loose; strongly acid; clear
wavy boundary.

C2—48 1o 60 inches; light gray (10YR 7/1) sand;
common medium distinct light yellowish brown
(10YR &/4) mottles; single grain; loosse; medium
acid.

The thickness of the sclum ranges from 24 to 48
inches.

The At or Ap horizon has hue of 10YR, value of 2 or
3, and chroma of 1 or 2. It is loamy sand or sand and
ranges from slightly acid to very strongly acid, depending
on past liming practices. Some pedons have an A2
horizon that has hue of 10YR, value of 4 t0 6, and
chroma of 3 to 6. It is loamy sand or sand.

The B2 horizon has hue of 10YR or 7.5YR, value of 5
to 7, and chroma of 3 io 8. The upper part of the B
horizon to a depth of about 24 inches has chroma of 3
to 6 and mottles with chroma of 1 or 2. The B horizon
ranges from medium acid to very strongly acid.

The C horizon ranges from medium acid to very
strongly acid.

Newton series

The Newton series consists of deep, very poorly
drained soils on nearly level flats or in depressional
areas. These soils formed in sandy sediment that is
strongly acid or very strongiy acid. Permeablllty is rapid.
Slopes are 0 to 2 percent.

Newton soils are similar to Maumee soils and are
commonly adjacent to Brems, Morocco, and Plainfield
soils. Maumee soils are less acid in the solum than the
Newton soils. Brems and Morocco soils are in higher
lying positions and are not dominantly gray in the upper
part of the profite. Plainfield scils are browner than the
Newton soils and are on the surrounding sandy slopes.

Typical pedon of Newton loamy fine sand, in a
cultivated field 760 feet east and 100 feet north of the
southwest corner of se¢. 3, T. 32 N, R. 5 W.

Ap—=0 to 10 inches; black (10YR 2/1) loamy fine sand,
dark gray (10YR 4/1) dry; weak medium granular
structure; very friable; medium acid; abrupt smooth
boundary.

A3—10 to 18 inches; very dark gray (10YR 3/1) loamy
fine sand; weak fine granular structure; very friable;
medium acid; clear wavy boundayy.

C1g—18 to 27 inches; gray (10YR 5/1) sand; single
grain; loose; few very dark gray (10YR 3/1} fillings in
root channels; strengly acid; clear wavy boundary.

C2g—27 to 33 inches; dark gray (5Y 4/1) sand; single
grain; loose; many very dark gray (10YR 3/1) fillings
in root channels; strongly acid; clear wavy boundary.

C3g—33 to 41 inches; dark grayish brown (2.5Y 4/2)
sand; few medium distinct yeliowish brown (10YR
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5/4) mottles; single grain; loose; strongly acid; clear
wavy boundary.

C4g—41 1o 46 inches; dark grayish brown {2.5Y 4/2)
sand; common medium distinct light yellowish brown
(2.5Y 6/4), light gray (2.5Y 7/2), and yellow (2.5Y
7/6) mottles; singte grain; loose; strongly acid; clear
wavy boundary.

C5g—46 to 60 inches; gray (10YR 5/1) sand; common
coarse distinct pale yellow (2.5Y 7/4) and olive
yellow (2.5Y 6/6) mottles; single grain; loose; very
strongly acid.

The thickness of the solum ranges from 10 to 24
inches.

The A horizon has hue of 10YR, value of 2 or 3, and
chroma of 1 or 2. It is loamy fine sand or fine sand and
is medium acid or strongly acid.

The C horizon has hue of 10YR or 2.5Y, value of 4 to
6, and chroma of 1 or 2. Mottling is present in the C
herizon, and chroma ranges from 1 to 8. The C horizon
is strongly acid or very strongly acid. Some pedons have
a thin sandy loam layer below a depth of 40 inches, and
some pedons are medium acid below a depth of 40
inches.

Oakville series

The Oakville series consists of deep, well drained soils
on outwash plains, sand dunes, and beach ridges. These
soils formed in fine sand. Permeability is very rapid.
Slopes range from 4 to 40 percent.

Oakville soils are similar to Brems, Chelsea, Plainfield,
and Tyner soils and are commonly adjacent to Maumes,
Morocco, and Newton soils. Brems soils have mottles
with chroma of 2 or less within a depth of 40 inches.
Chelsea soils have a thin banded Bt horizon. Plainfield
soils are less than 50 percent fine and very fine sand in
the control section. Tyner soils generally average more
than 10 percent silt and clay in the control section.
Maumee and Newton soils have a gray subsoil and are
in low lying areas between ridges of the Qakville soils,
Morocco soils have mottles in the subsoil and are in
slightly convex positions.

Typical pedon of Qakville fine sand, 4 to 12 percent
slopes, in a wooded area 1,760 feet south and 50 feet
east of the northwest corner of sec. 9, T. 37 N, R. 5 W.

A1—0 to 2 inches; very dark grayish brown (10YR 3/2)
fine sand, dark gray (10YR 4/1) dry; single grain;
loose; slightly acid; abrupt smooth boundary.

A2—2 to 7 inches; brown (10YR 5/3) fine sand, pale
brown (10YR 6/3) dry; single grain; loose; medium
acid; clear wavy boundary.

B21—7 to 18 inches; yellowish brown (10YR 5/86) fine
sand; single grain; loose; medium acid; clear wavy
boundary.

B22—18 to 25 inches; yellowish brown (10YR 5/4) fine
sand; single grain; loose; medium acid; clear wavy
boundary.
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B3—25 to 30 inches; light yellowish brown (10YR &/4)
fine sand; single grain; loose; slightly acid; gradual
wavy boundary.

C—30 to 60 inches; pale brown (10YR 6/3) fine sand;
single grain; loose; neutral,

The thickness of the solum ranges from 18 to 40
inches. Reaction ranges from medium acid to neutral.
The control section averages between 50 and 90
percent fine sand with as much as 25 percent very fine
sand and less than 10 percent silt and clay.

The A1 horizon has hue of 10YR, value of 2 or 3, and
chroma of 1 or 2. It is loamy sand or fine sand. The A2
horizon has hue of 10YR, value of 4 or 5, and chroma of
2or3,

The B2 horizon has hue of 10YR, value of 4 or 5, and
chroma of 4 or 6. It is fine sand or sand. .

The C horizon is fine sand or sand and ranges from
medium acid to neutral.

Palms series

The Palms series consists of deep, very poorly drained
soils on lake plains, till plains, or moraines in basins that
formerly were lakes or ponds. The soils formed in
deposits of organic material and in the underlying loamy
mineral material. Permeability is moderately slow to
moderately rapid in the organic layers and moderate or
moderately siow in the loamy material. Slopes are 0 10 2
percent. These Palms soils are more acid than is defined
for the series, but this difference does not alter the
usefulness or behavior of the soils.

Palms soils are similar to Adrian, Edwards, and
Houghton soils and are commonly adjacent to Morley,
Riddles, and Tracy soils. Adrian and Edwards soils have
16 to 50 inches of organic material. Adrian soils are
underlain by sand, and Edwards soils are underlain by
marl. Houghton soils have organic deposits more than
51 inches thick. The Morley, Riddles, and Tracy soils are
mineral soils on slopes adjacent to depressional areas of
the Palms soils.

Typical pedon of Palms muck, drained, in an idle field
1,350 feet south and 440 feet west of the center of sec.
12, T.35 N, R. 5 W.

Qap—0 to 10 inches; black (10YR 2/1) sapric material,
broken and rubbed; about 5 percent fibers, less than
5 percent rubbed; weak madium granular structure;
very friable; many roots; primarily herbaceous fibers;
30 to 35 percent mineral material; very strongly acid;
abrupt smooth boundary.

0a2—10 to 24 inches; black (N 2/0) sapric material,
black (10YR 2/1} rubbed; about 10 percent fibers,
less than 5 percent rubbed; weak medium
subanguiar blocky structure; firm; common roots;
primarily herbaceous fibers; 26 percent mineral
material; many strong brown (7.5YR 5/6) iron
accumulations along old root channels; extremely
acid; abrupt smooth boundary.
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0a3—24 to 28 inches; black (N 2/0) sapric material,
black (10¥YR 2/1) rubbed; about 5 percent fibers,
less than 5 percent rubbed; massive; friable; few
roots; primarily herbaceous fibers; 60 percent
mineral materiai; many strong brown (7.5YR 5/6)
iron accumulations algng old root channels;
extremely acid; clear wavy boundary.

Oa4—28 to 30 inches; very dark gray (10YR 3/0) sapric
material, very dark gray (10YR 3/1) rubbed, grayish
brown (10YR 5/2) pressed; about 5 percent fibers,
less than 5 percenit rubbed; massive; friable;
primarily herbaceous fibers; 70 percent mineral
material; many sulfur crystals (pyrite) in root
channels; extremely acid; abrupt wavy boundary.

IC—30 to 60 inches; dark gray (10YR 4/1) clay loam:;
common medium distinct yellowish brown (10YR
5/B) mottles; massive; firm; neutral.

The depth to the loamy IIC horizon ranges from 16 to
50 inches. The fiber material primarily is derived from
herbaceous plants.

The surface tier mainly has hue of 10YR, value of 2,
and chroma of 1 or 2. It is strongly acid or very strongly
acid. The organic part of the subsurface and bottom tiers
has hue of 10YR, 7.5YR, or 5YR; value of 2 or 3; and
chroma of 1 to 3; or it is neutral and has value of 2 or 3.
It is extremely acid or very strongly acid. In some pedons
the organic material in the layer above the liC horizon is
about 70 percent mineral material. The IICg horizon
ranges from fine sandy loam to clay loam. It ranges from
slightly acid to moderately alkaline.

Pewamo series

The Pewamo series consists of deep, very poorly
drained soils in depressional areas on tifl plains, lake
plains, and moraines. These soils formed in glacial til! or
in lacustrine sediment. Parmeability is moderately slow.
Slopes are 0 to 2 percent.

Pewamo scils are similar to Milford soils and are
commonly adjacent to Blount, Elliott, and Morley soils.
Milford soils formed in lacustrine material and do not
have till pebbles. Blount and Elliott soils have a
subhorizon in the upper part of the subsoil that is
dominantly brown with gray mottles. They are on slightly
higher lying, nearly level areas. Blount soils do not have
a thick, dark surface tayer. Morley soils have a brown
subsoil and are on the surrounding slopes.

Typical pedon of Pewamo silly clay loam, in a pasture
1,470 feet south and 300 feet east of the center of sec.
34, T.36N,R.6W.

Ap—0 to 8 inches; very dark brown (10YR 2/2) silty clay
loam, grayish brown (10¥YR 5/2) dry; moderate
medium granular structure; firm; many fibrous roots;
neutral; abrupt smooth boundary.

A3—8 1o 12 inches; very dark gray (10YR 3/1) silty clay
loam; few fine distinct yellowish brown (10YR 5/4)
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mottles; moderate fine angular blocky structure; firm;
many fibrous roofs; neutral; clear wavy boundary.

B21tg—12 to 17 inches; dark gray (5Y 4/1) silty clay
loam; many medium distinct yellowish brown (10YR
5/4) and olive (5Y 5/4) mottles; moderate medium
angular blocky structure; very firm; many roots; thin
continuous very dark gray (10YR 3/1) clay films on
faces of peds and in old root channels; neutraf;
clear wavy boundary. :

B22tg—17 to 31 inches; olive gray (5Y 5/2) silty clay
loam; moderate medium distinct olive (5Y 5/4) and
yellowish brown (10YR 5/6) mottles; weak medium
prismatic structure parting to moderate medium
angular biocky; very firm; common fine roots; thin
continuous 1o medium dark gray (10YR 4/1) clay
fitms on faces of peds; neutral; clear wavy boundary.

B23tg—31 to 46 inches; gray (5Y 5/1) siity clay loam;
many medium distinct light olive brown {2.5Y 5/4)
mottles; weak coarse prismatic structure; firm; few
fine roots; thin discontinuous very dark gray (10¥YR
4/1) clay films on faces of peds and prisms and in
old root channels; few fine pebbles; slight
effervescence; mildly alkaline; gradual wavy
boundary.

Ca—46 1o 60 inches; grayish brown (2.5Y 5/2) silty clay
loam; many medium distinct gray (5Y 5/1) and light
olive brown (2.5Y 5/4) mottles; massive; firm; few
fine pebbles; strong effervescence; moderatety
alkaline.

The thickness of the solum ranges from 32 to 50
inches. The thickness of the mollic epipedon ranges
from 10 to 14 inches.

The Ap horizon has hue of 10YR, value of 2 or 3, and
chroma of 1 or 2. It is silty clay loam and 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 ioam and-
ranges from neutral 1o moderately alkaline.

Pinhook serles

The Pinhook series consists of deep, poorly drained
soils on outwash plains. These soils formed in loamy and
sandy glacial outwash. Permeability is moderately rapid
in the solum and rapid in the underlying material. Slopes
are D to 2 percent. _

Pinhook soils are similar to Bourbon soils and are
associated with Gilford and Hanna soils. Bourbon soils
have a subsoil that is dominantly brown with gray
mottles. Gilford soils have a mollic epipedon and are
slightly acid or neutral in the solum. They are in lower
lying positions. Hanna soils are brown in the upper part .
of the B horizon and are in slightly higher lying positions.

Typical pedon of Pinhook foam, in a cultivated field
2,504 feet sast and 1,835 feet north of the southwest
corner of sec. 25, T. 34 N., R. 5 W.
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Ap—0 to 98 inches; very dark grayish brown (10YR 3/2)
loam, grayish brown (10YR 5/2) dry; moderate
medium granular structure; friable; many fine roots;
few fine continuous pores; slightly acid; abrupt
smooth boundary.

A2—9 to 12 inches; light brownish gray {10YR 6/2)
sandy loam; few medium distinct yetlowish brown
{10YR 5/8) mottles; wesgk fine and medium
subangular blocky structure; friable; few fine roots;
few fine continuous vertical tubular pores; strongly
acid; clear wavy boundary.

B21t—12 to 16 inches; light brownish gray (10YR 6/2)
loam; common medium distinct yellowish brown
(10YR 5/6) motties; moderate fine and medium
subangular blocky structure; friable; 5 percent gravel
and shale fragments; few fine roots; common fine
continuous vertical tubular pores; thin discontinuous
grayish brown (10YR 5/2) clay films on faces of
peds; very strongly acid; gradual wavy boundary.

B22t—16 tc 25 inches; light brownish gray {(10YR 6/2)
sandy loam; common medium distinct yellowish
brown (10YR 5/6) mottles; moderate fine and
medium subangular blocky structure; friable; few fine
roots; common fine continuous vertical tubular
pores; thin discontinuous grayish hrown (10YR 5/2)
clay films on faces of peds; 5 percent gravel and
shale fragments; very strongly acid; gradual wavy
boundary.

- B23t—25 to 35 inches; gray (10YR 6/1) sandy loam;
commen medium distinct yellowish brown (10YR
5/8) mottles; weak medium and fine subangular
blocky structure; friable; few fine roots; few fine
continuous vertical tubular pores; thin patchy clay
films on faces of peds; 5 percent gravel and shale
fragments; strongly acid; gradual irregular boundary.

B3—35 to 50 inches; grayish brown (10YR 5/2) loamy
sand; many coarse distinct yellowish brown (10YR
5/8) mottles; weak fine and medium subangular
blocky structure; friable; few fine roots; few fine
continuous tubular pores; strongly acid; gradual
wavy boundary.

C—50 to 60 inches; grayish brown (10YR 5/2) sand;
many medium distinct yellowish brown {10YR 5/6)
mottles; single grain; loose; 5 percent gravel and
shale fragments; strongly acid.

The thickness of the solum ranges from 40 to 56
inches.

The Ap horizon has hue of 10YR, value of 2 or 3, and
chroma of 1 or 2. It is loam ¢r sandy loam and is
medium agid 1o 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 and is strongly acid or very strongly 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 or sandy loam and
is strongly acid or very strongly acid. Some pedons have
horizons with as much as 15 percent gravel and many
shale fragments.

Soil survey

The C horizon is loamy sand or sand and is as much
as 30 percent gravel and shale fragments. It is strongly
acid or very strongly acid.

Plainfield series

The Plainfield series consists of deep, excessively
drained soils on outwash plains, stream terraces, and
glaciated uplands. These soils formed in sandy drift.
Permeability is rapid. Slopes range from 2 to 12 percent.

Plainfield soils are similar to Chelsea, Oakville, and
Tyner soils and are commonly adjacent to Brems and
Morocco soils. The Chelsea soils have a thin banded Bt
horizon. Qakville soils average more than 50 percent fine
sand and very fine sand in the control section. Tyner
soils average more than 10 percent silt and clay in the
control section. Brems and Morocco soils are mottled
above a depth of 40 inches. They are in flat areas that
are lower lying than Plainfield soils.

Typical pedon of Plainfield sand, 2 to 6 percent
slopes, in a wooded area 15 feet south and 440 feet
west of the northeast comer of sec. 9, T. 32 N., R. 5 W.

0O1—0 to 1 inch; leaf litter; very weak fine granular
structure; abrupt smooth boundary.

A1—1 to 3 inches; very dark brown {(10YR 2/2) sand,
dark grayish brown (10YR 4/2) dry;, weak medium’
granular structure; very friable; many fine grass
roots; strongly acid; abrupt smooth boundary.

A2—3 to 6 inches; dark brown (10YR 3/3) sand, pale’
brown (10YR 6/3) dry; weak medium granular
structure; very friable; many fine roots; very strongly
acid; clear smooth boundary.

B21—6 to 10 inches; dark brown (10YR 4/4) sand;
single grain; loose; many fine roots; strongly acid;
clear wavy boundary.

B22—10 to 17 inches; dark yellowish brown {10YR 4/4)
sand; single grain; loose; few fine roots; medium
acid; gradual wavy boundary

B3—17 to 24 inches; strong brown (7.5YR 5/6) sand;
single grain; loose; few fine roots; medium acid;
gradual wavy boundary.

C1—24 1o 44 inches; yellowish brown (10YR 5/4) sand;
single grain; loose; few medium roots; 5 percent
dark shale fragments; medium acid; gradual wavy
boundary.

G2—44 to 55 inches; yellowish brown (10YR 5/4) sand;
single grain; loose; medium acid; diffuse wavy
boundary.

C3-—55 to 60 inches; yeliowish brown (10YR 5/4) sand;
single grain; loose; slightly acid.

Thickness of the solum ranges from 18 to 34 inches.
The control section averages less than 50 percent fine
and very fine sand and has 25 percent or more very
coarse, coarse, and medium sand and less than 10
percent silt and clay.

The A1 horizon has hue of 10YR, value of 2 or 3, and
chroma of 2. Cultivated areas have an Ap horizon that
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has hue of 10YR, value of 3 or 4, and chroma of 2 or 3.
The A1 or Ap horizon is sand or loamy sand and ranges
from strongly acid to neutral.

The B horizon has hue of 10YR or 7.5YR, value of 4
to 6, and chroma of 3 to 6. It ranges from medium acid
to very strongly acid.

The C horizon has hue of 10YR or 7 5YR, value of &
to 7, and chroma of 4 to 8. It ranges from strongly acid
to neutral.

Rawson series

The Rawson series consists of deep, well drained and
moderately well drained soils on beach ridges, moraines,
and outwash plains. These soils formed in loamy
material and in the underlying till or lacustrine material.
Permeability is moderate in the upper part of the solum
and slow or very slow in the lower part and in the
underlying material. Slopes range from 2 to 12 percent.

Rawson soils are similar to Morley soils and are
commonly adjacent to Haskins and Riddies soils. Morley
soils are not loamy in the upper part of the profile.

Haskins soils are mottled in the upper part of the subsoil.

Riddles soils do not have as much clay in the lower part
of the subsoil as the Rawson soils.

Typical pedon of Rawson loam, 2 to 6 percent slopes,
in a cultivated field 1,150 feet south and 300 feet east of
the center of sec. 34 T.36 N,R.6 W,

Ap—0 to 8 inches; brown (10YR 4/3) loam, pale brown
(10YR 6/3) dry; moderate medium and. fine granular
structure; friable; few fine pebbles; neutral; abrupt
smooth boundary.

B1—8 to 16 inches; dark yellowish brown (10YR 4)’4)
loam; weak fine subangular blocky structure; friable;
few fine pebbles; slightly acid; clear wavy boundary.

B21t—16 to 23 inches; dark yellowish brown (10YR 4/4)
clay loam; weak medium subangular blocky
structure; firm; thin discontinuous brown (10YR 4/3)
clay films on faces of peds; 10 percent gravel and
shale fragments; medium acid; clear wavy boundary.

B22t—23 to 35 inches; brown (7.5YR 4/4) clay loam;
weak medium and coarse subangular blocky
structure; firm; thin discontinuous brown (10YR 4/3)
clay fitms on faces of peds; 10 percent gravel and
shale fragments; medium acid; clear wavy boundary.

1IB3—35 to 44 inches; yellowish brown (10YR 5/4) silty
clay loam; many medium distinct grayish brown
(10YR 5/2), brown {10YR 5/3), and yellowish brown
(10YR 5/6) mottles; weak coarse subangular blocky
structure; very firm; few medium very dark grayish
brown (10YR 3/2) organic stains; few fine pebbies;
slightly acid; gradual wavy boundary

IC—44 to 60 inches; brown (10YR 5/3) silty clay loam;

. few fine faint grayish brown (10YR 5/2) and
yellowish brown (10YR 5/6) mottles; massive; very
firm; few fine pebbles; strong effervescence;
moderately alkaline.
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Thickness of the solum ranges from 30 to 48 inches.
The solum extends into the underlying fine textured
material. Gravel content ranges from 2 to 20 percent in
the upper part of the solurn and from 0 to 10 percent in
the lower part of the solum and underlying material.

The Ap horizon has hue of 10YR, value of 4 or 5, and
chroma of 2 or 3. It is loam, sandy loam, fine sandy
loam, and silt loam and is slightly acid or neutral. The
B2t horizon has hue of 10YR and 7.5YR, value of 4 or 5,
and chroma of 3 1o 6, and has common to many distinct
mottles. It is loam, clay loam, of sandy clay loam and is
as much as 15 percent grave! and shale fragments.
Reaction ranges from vary strongly acid to slightly acid.
The B horizon is silty clay, clay loam, or silty clay loam
and may be as much as 10 percent gravel and shale
fragments. It ranges from slightly acid to mildly alkaline.

The IIC horizon has lenses of coarse silty clay loam or
silt loam in some pedons.

Riddl_es series

The Riddles series consists of deep, well drained soils
on till plains and moraines. These soils formed in loamy
glacial till. Permeability is moderate. Slopes range from 0
to 18 percent. _

Riddies solls are similar to Metea, Morley, and Rawson
soils and are associated in the landscape with Tracy and
Whitaker soils. Metea soils have more sand in the upper
part of the solum. Morley soils have more clay
throughout the solum, and Rawson seils have more clay
in the lower part of the solum. Tracy soils have less clay
in the B horizon, and the underlying material is sand and
gravel. Whitaker soils are in flatter areas than the
Riddles soils. They have mottles of low chroma in the
upper 18 inches of the solum, and are stratified in the
underlying material. ‘

Typical pedon of Riddies silt loam, 2 to 6 percent
slopes, in a cultivated field 2,220 feet north and. 660 feet
east of the southwest corner of sec. 21, T.35 N, R. 5

W,

Ap—0 to 10 inches; dark grayish brown (10YR 4/2) siit -
loam, pale brown (10¥YR €/3) dry; moderate medium
granular structure; friable; slightly acid; abrupt
smooth boundary.

B1—10 to 15 inches; ysllowish brown (10YR 5/4) loam;
weak fine and medium subangular blocky structure
firm; neutral; clear wavy bounda

B21—15 to 22 inches; dark yetlowish brown (10YR 4/4)
loam; moderate medium subangular blocky
structure; firm; thin discontinuous dark brown {10YR
3/3) clay films on faces of peds; 2 to 5 percent
gravel; medium acid; clear wavy boundary,

B22t—22 to 32 inches; dark yellowish brown (10YR 4/4)
loam; few yellowish red (5YR 4/8) mottles;
moderate medium subangular blocky structure; firm;
thin continuous dark brown {10YR 3/3) clay films on
faces of peds; 5 to 8 percent gravel; medium acid;
clear wavy boundary.
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B23t—32 to 3% inches; yellowish brown (10YR 5/4)
loam; few yellowish red (5YR 4/8) mottles;
moderate medium and coarse subangular blocky
structure; firm; thin discontinuous dark brown {10YR
4/3) clay filmns on faces of peds and around some
pebbles; 10 to 15 percent gravel and shale
fragments; strongly acid; clear wavy boundary.

B3—239 to 48 inches; yellowish brown (10YR 5/4) loam;
few yellowish red (5YR 4/8) mottles; weak coarse
subangular blocky structure; firm; few old root
channels with organic stains; thin patchy dark brown
(10YR 4/3) clay films on faces of some peds; 10 to
15 percent gravel; slightly acid; clear wavy
boundary.

C—48 to 60 inches; yellowish brown (10YR 5/4) loam;
few yellowish red (5YR 4/8) mottles; massive;
friable; compact in place; mildly alkaline.

Thickness of the solum ranges from 40 to 72 inches.

The Ap horizon has hue of 10YR, value of 4, and
chroma of 2 or 3. It is loam, silt loam, or sandy loam and
ranges from medium acid to neutral.

The B2 hotizon has hue of 10YR or 7.5YR, value of 4
to 6, and chroma of 3 1o 6. It is loam, clay loam, or
sandy clay loam, and in some pedons it is sandy loam or
silty clay loam. The B2 horizon is as much as 15 percent
gravel and shale fragments. Reaction ranges from
strongly acid to neutral.

The C horizen is loam or sandy loam. It ranges from
neutral t¢ moderately alkaline.

Sebewa series

The Sebewa series consists of deep, very poorly
drained soils on outwash plains and terraces. These
soils formed in loamy glacial outwash. Permeability is
moderate in the solum and rapid in the underlying
material. Slopes are 0 to 2 percent.

Sebewa sols are similar to Gilford soils and are
associated in the landscape with Alida, Bourbon,
Maumee, and Pinhook soils. Gilford soils have less clay
throughout the solum than the Sebews soils. Alida and
Bourbon soils have a dark surface layer that is less than
10 inches thick. They are dominantly brown below the
plow layer and are in higher lying positions. Maumee -
soils are sandy throughout the profile. Pinhook soils have
a dark surface layer that is less than 10 inches thick.
They are more acid in the solum than the Sebewa soils
and are in slightty higher lying positions.

Typical pedon of Sebewa loam, shaly sand
substratum, in a cultivated field 150 feet north and 1,760
feet west of the southeast corner of sec. 24, T. 35 N, R.
5W.

Ap—0 to 8 inches; black (10YR 2/1) loam, dark gray
{(10YR 4/1) dry; moderate medium granular
structure; friable; common fine roots; 8 percent fine
shale fragments; neutral; abrupt smooth boundary.

Soil survey

A12—8 to 12 inches; black (10YR 2/1) loam, dark gray
(10YR 4/1) dry; weak medium subangular blocky
structure; friable; common fine roots; 8 percent fine
shale fragments; neutral; clear wavy boundary.

B21g—12 to 16 inches; dark gray (10YR 4/1) sandy clay
loam; few medium distinet yellowish brown (10YR
5/4) mottles; moderate medium subangular blocky
structure; firm; few fine roots; 5 percent shale
fragments; neutral; clear wavy boundary.

B22tg—16 to 35 inches; grayish brown (2.5Y 5/2) clay
loam; few fine distinct dark brown (7.5YR 4/4)
mottles; moderate medium prismatic structure
parting to moderate medium angutar blocky; firm;
few fine roots; thin continuous dark yellowish brown
{10YR 4/4) clay films on faces of peds; & percent
shale fragments; neutral; clear wavy boundary.

B3—35 to 37 inches; dark gray (YR 4/1) sandy loam;
few finre and medium distinct dark brown (7.5YR
3/2) and dark grayish brown {2.5Y 4/2) mottles; weak
medium subangular blocky structure; friable; 10
percent shale fragments; neutral; clear irregular
boundary.

IC—37 to 60 inches; brown (10YR 5/3) shaly sand and
fine gravel; single grain; loose; 30 percent shale
fragments; slight effervescence; mildly atkaline.

The thickness of the solum is 28 to 40 inches. Content
of shale ranges from 0 to 12 percent in the A horizon
and upper part of the B horizon and from 5 to 25 percent
in the lower part of the B horizon.

The Ap and A12 horizons have hue of 10YR, value of
2 or 3, and chroma of 1 or 2. They are loam, silt loam, or
clay loam.

The B2 horizon has hue of 10YR, 2.5Y or 5Y; value of
4 to 6; and chroma of 1 or 2; or it is neutral and has
value of 4 to 6. It is sandy clay loam, icam, clay loam, or
shaly clay loam.

The IIC horizon is shaly coarse sand, shaly and
gravelly sand, or coarse sand.

Selfridge series

The Selfridge series consists of deep, somewhat
poorly drained soils on beach ridges, outwash areas, or
low sand dunes. These soils formed in sandy deposits
and are underlain by loamy till or lacustrine material.
Parmeability is rapid in the upper part of the solum and
moderately slow in the lower part and in the underlying
material. Slopes are 0 fo 2 percent.
~ Selfridge soils are simitar to Haskins soils and are
adjacent to Blount and Rawson soils. Haskins soils have
more clay in the upper part of the profile than the
Selfridge soils. Blount soils do not have a sandy surface
layer. Rawson soils have a brown subsoil and are in
sloping positions.

Typical pedon of Selfridge 1oamy fine sand, in an idle
field 760 feet east and 2,018 feet north of the southwest
corner of sec. 15, T. 37 N, R. 5 W.
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Ap—0 to 9 inches; dark grayish brown (10YR 4/2) loamy
fine sand, light brownish gray (10YR 6/2) dry; weak
medium granular. structure; very friable; many roots;
medium acid; abrupt smooth boundary.

A2—9 to 14 inches; brown (IOYR 5/3) loamy fine sand;
common medium distinct light brownish gray {(20YR
6/2) mottles; weak thick platy structure parting to
weak medium granular; very friable; common roots;
slightly acid; clear wavy boundary.

B1—14 to 24 inches; pale brown (10YR 6/3) loamy
sand; common medium distinct light brownish gray
(10YR 6/2), yellowish brown (10YR 5/6), and strong
brown (7.5YR 5/6) mottles; weak medium and
coarse subangular blocky structure; very friable; few
roots; few fine black (10YR 2/1) iron and
manganese oxide concretions; neutral; abrupt wavy
bundary.

B21t—24 to 27 inches; yellowish brown (10YR 5/4)
sandy clay loam; many medium and coarse distinct
brown (7.5YR 5/2) and strong brown (7.5YR 5/6)
mottles; weak medium and coarse subangular
‘blocky structure; firm; few roots; thin discontinuous
strong brown (7.5YR 5/8) clay films on faces of
peds; neutral; abrupt wavy boundary.

tIB22tg—27 to 42 inches; gray (10YR 5/1) silty clay
loam; few medium prominent strong brown (7.5YR
5/8} and many medium distinct yellowish brown
(10YR 5/4) mottles; weak coarse subangular blocky
structure; very firm; thin patchy grayish brown (10YR
5/2) clay fifms on faces of blocky peds; 3 percent
gravel; strong effervescence; mildly alkaline.

IICg—42 to 60 inches; brown (10YR 5/3) and light
brownish gray (10YR 6/2) clay loam; common
medium distinct yellowish brown (10YR 5/6) mottles;
massive; very firm; accumulations of white (10YR
8/1) filaments and threads of secondary iime; 3
percent gravel; strong effervescence; moderately
alkaline.

Thickness of the solum ranges from 24 to 42 inches.
The thickness of loamy fine sand or loamy sand is 20 to
30 inches.

The Ap horizon has hue of 10YR, value of 4 or 5, and
chroma of 1 to 3. Uncultivated areas have an A1 horizon
that has value of 2 or 3. The A2 horizon has hue of
10YR and 7.5YR, value of 4 to 6, and chroma of 2 to 4
and is mottled. The A horizon ranges from neutral to
medium acid.

The B1 horizon has hue of 10YR or 7.5YR, value of 4
to 6, and chroma of 3 to 6. It is loamy fine sand, fine
sand, or loamy sand and ranges from neutral to medium
acid. The 11Bt horizon has hue of 10YR or 2.5Y, value of-
3 to 6, and chroma of 1 fo 3 and is mottled. It is silty
clay loam or clay loam and ranges from slightly acid to
mitdy alkaline.

The IIC horizon is similar to the 1Bt horizon in range of
color and texture and 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 bottoms. These soils formed in alluvium.
Permeability is moderately slow in the subsoil and rapid
in the underlying material. Slopes are 0 to 2 percent.

Suman soils are simitar to Milford, Pewamo, and
Sebewa soils and are associated with Fluvaguents.
Milford and Pewamo soils have more clay in the control
section than the Suman soils and do not have a sandy
substratum. Pewamo and Sebewa soils regularly
decrease in content of organic matter as they increase in
depth. Fiuvaquents are in slightly higher lying areas and
do not have a dark surface layer that is more than 10
inches thick.

Typical pedon of Suman silt loam, in a cultivated field
960 feet north and 2,340 feet west of the southeast
comer of sec. 5, T.32 N, R. 5W.

Ap—0 to 7 inches; black (10YR 2/1) silt {oam, dark
grayish brown (10YR 4/2) dry; moderate medium
granular structure; friable; many medium roots; 1
percent fine shale fragments and fine gravel; slightly
acid; abrupt smooth boundary. '

A12—7 to 13 inches; very dark gray (10¥H 3/1) clay
loam, gray (10YR 5/1} dry; few medium distinct dark
yellowish brown (10YR 4/4) mottles; weak coarse
stubangular blocky structure; firm; many medium
roots; 1 percent fine shale fragments; neutral; clear
wavy boundary. , .

B21g—13 fo 28 inches; dark gray (10YR 4/1) clay loam;
many coarse prominent yellowish red (5YR 4/8) and
common medium faint gray (10YR 5/1) motties;
weak coarse subanguiar blocky structure; firm; few
fine roots; 1 percent fine shale fragments; neutral;
gradual wavy boundary.

B22g—28 to 37 inches; dark gray (10YR 4/1) sandy clay
loam with socme bands of sandy ioam and thin sirata
of light brownish gray {10YR 8/2) loamy sand; many
coarse prominent strong brown (7.5YR 5/8) mottles;
weak coarse subangutar blocky structure; friable;
few fine roots; 1 percent fine shale fragments;
neutral; abrupt wavy boundary.

IC—37 to 60 inches; light brownish gray (10YR 6/2)
sand and coarse sand; single grain; loose; 1 percent -
fine shale fragments; neutral.

Thickness of the solum ranges from 20 to 40 inches.
The thickness of the mollic epipedon ranges from 10 to
20 inches,

The Ap or A1 horizon has hue of 10YR or 2.5Y, value
of 2 or 3, and chroma of 1 or 2; or it is black (N 2/0). It
is silt loam, silty clay loam, clay loam, or ioam.

The B horizon has hue of 10YR or 2.5Y, value of 4 or
5, and chroma of 1 or 2; or it is dark gray (N 4/0) or gray
(N 5/0) and has few to many distinct mottles. It is clay
loam, silty clay loam, or sandy clay loam.

The C horizon is sand, coarse sand, or loamy sand.



Tracy series

The Tracy series consists of deep, well drained soils
on outwash plains. These soils formed in glacial outwash
having a fairly large amount of shale fragments and a
iow amount of carbonates. Permeability is moderate.
Slopes range from 0 to 18 percent.

Tracy scils are similar to Deor, Elston, and Lydick soils
and are commonly adjacent fo Hanna and Riddles soils.
Door and Elston soils have a mollic epipedon, Lydick
soils have a dark surface layer 7 to 10 inches thick, and
Hanna soils have mottles within a depth of 40 inches
and are in slightly lower lying positions than the Tracy
soils. Door and Lydick soils have more clay in the solum,
and Riddles soils have more clay throughout the profile.

Typical pedon of Tracy: sandy loam; 0 to 2 percent
slopes, in a wooded area 708 feet south and 280 feet
east of the center of sec. 30, T. 34 N, R. 5 W.

A1— 0 to 5 inches; very dark brown (10YR 2/2) sandy
. loam, very pale brown (10YR 7/3) dry; moderate
medium and coarse granular structure; friable;

strongly acid; abrupt smooth boundary.

A2—S5 fo 9 inches; brown (10YR 4/3) sandy loam; weak
medium platy structure; friable; common fine
vesicular voids; few very dark grayish brown (10YR
3/2) worm casts; thin very dark gray sand coatings

- on faces of peds (dry), color disappears when
moistened; very strongly acid; clear wavy boundary.

B1—9 to 13 inches; dark brown (7.5YR 4/4) sandy loam;
weak medium and fine subangular blocky structure;
friable; thin discontinuous dark brown (7.5YR 4/4)
clay films on faces of peds and as linings in some
voids; thin very fine gray sand coatings on faces of
some peds; few very dark grayish brown (10YR 3/2)
worm casts; few fine pebbles and shale fragments;
very strongly acid; clear wavy boundary.

B21t—13 to 24 inches; dark brown {7.5YR 4/4) sandy
loam; moderate medium subangular blocky
structure; friable; thin nearly continuous clay films on
faces of peds and as linings in voids; few fine
random voids; dark brown (7.5YR 3/3) films on
faces of peds; 10 percent fine gravel and shale
fragments; very strongly acid; clear wavy boundary.

B22t—24 1o 33 inches; dark brown (7.5YR 4/4) sandy
loam; moderate medium and coarse subangular
blocky structure; firm; thin nearly continuous clay
films on faces of peds and as linings in voids; dark
brown (7.5YR 3/3 and 4/4) fitms on faces of peds;
few fine dark reddish brown iron oxide
accumulations; 10 percent gravel and shale
fragments; very strongly acid; clear wavy boundary.

B23t—33 to 47 inches; brown (7.5YR 5/4) sandy loam;
wezk medium and coarse subangular blocky
structure; firm; thin discontinuous dark brown (7.5YR
4/4) clay films on faces of peds and as linings in
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some voids; brown (7.5YR 4/4) coatings on faces of
peds; few fine yellowish brown (10YR 5/8) iron
oxide accumulations; 15 percent fine gravel and
shale fragments; very strongly acid; clear wavy
boundary.

B3t—A47 to 60 inches; stratified brown (7.5YR 5/4) shale
sandy clay loam and brown (10YR 5/3} shaly loamy
sand; weak coarse subangular blocky structure; firm
and loose; thin discontinuous dark brown {7.5YR
3/3) clay films on faces of peds and thick dark brown
(7.5YR 3/3) clay films on surfaces of some shale
fragments and in some cleavage planes; 20 percent
gravel and shale fragments; very strongly acid; clear
wavy boundary.

IIC—60 to 80 inches; mottled brown (10YR 5/3) and
grayish brown (10YR 5/2) stratified loamy sand,
sand, and shaly sand; single grain; loose; medium
acid. '

Thickness of the solum ranges from 36 to 70 inches.

The A1 horizon has hue of 10YR, value of 2 or 3, and
chroma of 2. It is loam or sandy loam. Cultivated areas
have an Ap horizon that has hue of 10YR or 7.5YR,
value of 3 or 4, and chroma of 3 or 4. These areas are
loam or sandy loam. The A2 horizon has hue of 10YR, -
value of 4 or 5, and chroma of 3. It is loam or sandy
loam.

The B2 horizon has hue of 7.5YR or 10YR, value of 4
or 5, and chroma of 3 or 4. Some subhorizons have
chroma of 5 or 6. The B2 horizon is loam, sandy loam,
or clay loam and is 5 to 20 percent gravel and shale
fragments. It is strongly acid or very strongly acid. The
B3 horizon is 15 to 30 percent gravel and shale
fragments and is strongly acid or very strongly acid.

The C horizon has strata of sand, loamy sand, shaly
sand, and sandy clay loam. It ranges from medium acid
to neutral. '

Tyner series

The Tyner series consists of deep, well drained soils
on outwash plains. These soils formed in sand and
loamny sand and have significant amounts of fine shale
fragments. Slopes range from 0 to 3 percent.

Tyner soils are similar to Brems and Plainfield soils
and are adijacent to Hanna and Tracy scils. Brems soils
are mottled in the lower part of the subsoil. Plainfield
soils have a higher content of sand throughout the
profile than the Tyner soils, and Hanna and Tracy soils
have more clay. Hanna soils are mottied in the lower
part of the subsoil and are in slightly lower lying positions
than the Tyner soils.

Typical pedon of Tyner loamy sand, 0 to 3 percent
slopes, in a cultivaied field 150 feet west and 345 feet
south of the center of sec. 12, T. 34 N,, R. 5 W,

Ap—0 to 3 inches; dark brown (10YR 3/3) loamy sand,
light brownish gray (10YR 6/2) dry; weak fine
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granular structure; very friable; many fine roots; 1
percent shale fragments; neutral; abrupt smooth
boundary.

A2—9 to 12 inches; brown (10YR 4/3) loamy sand;
weak thick platy structure; very friable; few fine
-roots; 2 percent shale fragments; few worm casts
filled with material from Ap horizon; neutral; clear
wavy boundary.

B2—12 to 29 inches; dark yellowish brown (10YR 4/4)
loamy sand; weak medium and coarse subangular
blocky structure; very friable; few fine roots; 2
percent shale fragments; slightly acid; clear irregular
boundary.

B31—29 to 48 inches; dark yeliowish brown (10YR 4/4)
sand; single grain; loose; few fine roots; 2 percent
shale fragments; medium acid; clear wavy boundary.

B32—48 to 54 inches; dark yellowish brown (10YR 4/4)
loamy sand; weak coarse subangular blocky
structure; very friable; weakly cemented; 5 percent
shale fragments and fine gravel; strongly acid; clear
wavy boundary.

C—54 to 60 inches; dark yellowish brown (10YR 4/4)
sand; common medium distinct brown (10YR 5/3)
mottles; single grain; loose; yellowish red (SYH 4/6)
iron stalns strongly acid.

The thickness of the solum is 36 to 60 inches.

The Ap horizon has hue of 10YR, value of 3 or 4, and
chroma of 2 or 3. The A2 horizon has hue of 10YR,
value of 4 or 5, and chroma of 2 or 3. The A horizon is
as much as 5 percent gravel and shale fragments. It
ranges from neutral to medium acid.

The B horizon has hue of 10YR or 7.56YR, value of 4
or 5, and chroma of 3 to 6. It is loamy sand or sand and
is as much as 10 percent gravel and shale fragments.
Reaction ranges from strongly acid to slightly acid.

The C horizon is fine sand or sand and ranges from
medium acid to very strongly acid.

Wallkill series

The Wallkill series consists of deep, very poorly
drained soils. on flood plains or on margins of organic
soils adjacent to the uplands. These soils formed in
alluvium and are underain by organic material.
Permeability is moderate in the mineral soil and
moderately slow to moderately rapid in the organic
material. Slopes are 0 to 2 percent.

Wallkill soils are adjacent to Houghton, Morley, Palms,
and Riddles soils. The Houghton and Palms soils are
organic soils near the center of depressional areas.
Morley and Riddles soits are mineral soils on sloping
uplands surrounding the Wallkill soils.

Typical pedon of Wallkill silt loam, in a cultivated fietd
140 feet east and 620 feet south of the northwest comer
ofsec, 13, T.36 N, A. 5 W.

Ap—0 to 8 inches; dark grayish brown (10YR 4/2) silt
loam, very pale brown (10YR 7/3) dry; moderate
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medium granular structure; friable; common fine and
medium roots; neutral; abrupt smooth boundary.

A2—8 to 16 inches; dark grayish brown {10YR 4/2) siit
loam; few fine distinct dark yellowish brown (10YR
3/6) mottles; weak medium subangular blocky
structure; friable; common fine and medium roots;
slightly acid; clear smooth boundary.

B1g—16 to 23 inches; dark gray (10YR 4/1) silt loam;
common medium distinct dark yellowish brown
(10YR 4/4) mottles; weak medium prismatic
structure; firm; common fine and medium roots; dark
reddish brown {5YR 3/4) iron stains; neutral; clear
wavy boundary. ' ‘

B2g—23 to 29 inches; dark grayish brown (10YR 4/2)
silt loam; common medium distinct dark yellowish
brown (10YR 4/4) motiles; weak medium
subangular blocky structure; friable; common fine
and medium roots; dark reddish brown (5YR 3/4)
iron stains; black (10YR 2/1) organic fillings; slightly
acid; clear wavy boundary. _

C—29 to 32 inches; black (N 2/0) and dark grayish
brown (10YR 4/2) silt loam; common medium
distinct dark yellowish brown (10¥R 4/4) mottles;
massive; friable; commen fine and medium roots;
dark reddish brown (5YR 3/4) iron stains; slightly
acid; abrupt smooth boundary.

I0a1—32 to 40 inches; dark reddish brown (5YR 3/2)
sapric material, black (10YR 2/1) rubbed; about 60
percent fiber, about 8 percent rubbed; moderate thin
platy structure; friable; primarily herbaceous fibers;
slightly acid; clear wavy boundary.

10a2—40 to 60 inches; dark reddish brown (5YR 3/2)
sapric material, very dark brown {10YR 2/2) rubbed;
about 60 percent fiber, about 8 percent rubbed;
massive; friable; primarily herbaceous fibers; slightly
acid.

The mineral soil overlymg the organic material ranges
from 30 to 40 inches thick.

The A 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 and
ranges from medium acid to neutral. The Bg herizon has
hue of 10YR or 2.5Y, value of 4 or 5, and chroma of 1 or
2. It is loam or siit loam and ranges from medium acid to
neutral. In some pedons the Bg horizon is absent and in
some pedons the Bg horizon extends to the contact with
the organic layers.

The underlying 110 horizon is hemic or sapric. Reaction
ranges from very strongly acid to slightly acid.

Warners series

The Warners series congists of deep, very poorly
drained soils on flood plains or margins of lakes. These
soils formed in alluvial material over a marl substratum.
Permeability is moderately slow or moderate in the
mineral material and is variable in the underlylng marl.
Slopes are 0 to 2 percent.
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Warners soils are similar to Edwards soils and are
commonly associated with Suman soils. The Edwards
soils developed in muck overtlying marl. The Suman soils
are not underlain with marl.

Typical pedon of Warners silt loam, in an idle field
2,280 feet south and 340 feet west of the northeast
comer of sec. 8, T.35 N.,, R. 6 W.

Ap—20 to 10 inches; black (10YR 2/1) silt loam, very
dark gray (10¥YR 3/1) dry; moderate fing granular
structure; friable; many fine roots; neutral; abrupt
smooth boundary.

A12—10 to 14 inches; very dark gray (10YR 3/1) silty
clay loam; moderate fine and medium subangular
blocky structure; firm; many fine roots; neutral clear
smooth boundary.

Cg—14 to 24 inches; grayish brown {10YR 5/2) silty clay
loarmn; cormmon medium distinct yellowish brown
(10YR 5/8) motties; weak coarse subangular blocky
structure; firm; commion fine roots; common fine
continuous vertical tubular pores; slight
effervescence; mildly alkaling; clear wavy boundary.

liLcal—24 to 45 inches; light gray (10YR 7/1) mari;
common medium distinct yellowish brown (10YR
5/8) mottles; massive; friable; violent effervescence;
moderately alkaline.

llLca2—45 to 60 inches; gray (10YR 5/1) marl; massive;
friable; many fine white (10YR 8/1) shells; strong
effervescence; moderately alkaline.

Depth to marl or to friable material impregnated with
carbonates ranges from 12 to 32 inches.

The A1 or Ap horizon has hue of 10YR, valus of 2,
and chroma of 1 or 2. It is silt loam, loam, or silty clay
loam and ranges from slightly acid to mildly alkaline.

The Cg horizon has hue of 10YR or 2.5Y, value of 3 to
5, and chroma of 1 or 2. It is loam, silt loam, or silty clay
loam and is neutra! or mildly alkaline. The liLca horizons
have hue of 10YR or 2.5Y, value of & to 7, and chroma
of 1 or 2. They are mari or material impregnated with
carbonates.

Washtenaw series

The Washtenaw series consists of deep, very poorly
drained, nearly level soils in depressional areas on
moraines, till plains, and outwash plains, These soils
formed in alluvium and the underlying glacial drift.
Permeability is slow or moderately slow. Slopes are 0 to
2 percent.

Washtenaw soils are similar o Fluvaquents and
Wallkill soils and are associated with Morley, Pewamo, .
and Riddles soils. Fluvaquents do not have buried A and
B horizons. Wallkill soils have an organic layer at a depth
of 20 to 40 inches. The Morley and Riddles soils have
brown subsoils and are on the sloping uplands
surrounding the Washienaw soils. Pewamo soils do not
have huried A and B horizons and are in slightly lower
lying positions near the center of depressional areas.
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Typical pedon of Washtenaw silt loam, in a cultivated
field 810 feet west and 210 feet north of the center of
sec. 4, T.35 N, R. 6 W.

Ap—0 to 8 inches; dark grayish brown (10YR 4/2) silt
loam, light gray (2.5Y 7/2) dry; weak medium and
fine granular structure; friable; neutral; abrupt
smooth boundary.

C1—8 to 22 inches; dark grayish brown (10YR 4/2) silt
loam; weak coarse granular structure; friable; few
very thin brown {10YR 5/3) strata; neutral clear
wavy boundary.

C2—22 to 30 inches; dark grayish brown (10YR 4/2) silt
loam; few fine distinct dark yellowish brown {10YR
5/4) mottles; weak medium platy structure; friable;
thin discontinuous very dark gray (10¥YR 3/1) and
dark gray (10YR 4/1) clay films on faces of peds;
neutral; clear wavy boundary.

IA1b—30 to 37 inches; black {10YR 2/1) silt loam;
moderate medium subangular blocky structure; firm;
few thin dark gray (10YR 4/1) strata; neutral; clear
wavy boundary.

IIB21b—37 to 62 inches; black (10YR 2/1} clay loam,;
few fine and medium distinct dark gray (10YR 4/1)
and light olive brown (2.5Y 5/4) mottles; moderate
medium angular and subanguiar blocky structure;
firm; neutral; clear wavy boundary.

lIB22gh—62 to 70 inches; gray (5Y 5/1) silty clay loam;
weak medium and coarse subangular blocky
structure; firm; neutral; clear wavy boundary.

IICg—70 to 80 inches; gray (5Y 5/1) siity clay loam; few .
fine distinct light olive brown (2.5Y 5/4) mottles;
magsive; firm; neutral.

Thickness of the overwash material ranges from 20 to
40 inches, and thickness of the underlying buried soil
ranges from 24 to 40 inches.

The Ap horizon has hue of 10YR, value of 4 or 5, and
chroma of 1 or 2. It is silt loam and is sllghtly acid or
nautral.

The C horizon has hue of 10YR or 2.5Y, value of 4 to
6, and chroma of 1 or 2. Motties are few or common,
faint or distinct, and fine to medium. The C herizon is silt
loam and is slightly acid or neutral.

The liB21b horizon has hue of 10YR, value of 2 or 3,
and chroma of 1 or 2. It is silt loam, loam, silty clay
loam, or clay loam and is slightly acid or neutral.

The ICg horizon is tili or outwash sand and gravel and
is mildly alkaline or moderately alkaline.

Whitaker series

The Whitaker series consists of deep, somewhat
poorly drained soils on terraces, lake plains, and
outwash plains. These soils formed in stratified, loamy
sediment. Permeability is moderate, Slopes are 0 to 2
percent

Whitaker soils are similar to Blount, Del Rey, and
Selfridge solls and are associated with Martinsville,
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Milford, and Riddles soils. Blount and Del Rey soils have
more ctay than Whitaker soils, and Blount soils have
underlying material of calcareous glacial till. Selfridge
soils have a sandy surface layer and are underlain by
calcareous, lacustrine material or glacial till. Martinsville
soils have a brown subsoil that is not mottled. Milford
soils have a dark surface iayer and are in slightly lower
lying areas. Riddles soils have a brown subsoil and are
in higher lying areas. . w

Typical pedon of Whitaker loam, in a cultivated field
480 feet north and 75 feet east of the center of sec. 9,
T.36N,R.6W.

Ap—0 to 8 inches; dark grayish brown (10YR 4/2) ioam,
light gray (10YR 7/2) dry; moderate medium
granular structure; friable; neutral; abrupt smooth
koundary.

B21t—9 to 15 inches; mottled, yellowish brown (10YR
5/4) and light brownish gray {10YR) 6/2) clay loam;
moderate fine and medium subangular blocky
structure; firm; many fine and medium pores; thin
discontinuous gray (10YR 6/1) clay films on faces of
peds; few black (10YR 2/1) iron and manganese
oxide stains; slightly acid; clear wavy boundary.

B22t-—15 to 24 inches; yellowish brown (10YR 5/4) clay
loam; many medium distinct light brownish gray
(10YR 6/2) mottles; weak medium prismatic
structure parting to moderate mediumn subangular
blocky; firm; few fine pores; thin continuous gray
(10YR 6/1) ciay films on faces of peds; few black
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(10YR 2/1} iron and manganese oxide stains;
medium acid; clear wavy boundary.

B23t—24 1o 28 inches; yellowish brown (10YR 5/4)
loam; many medium distinct light brownish gray
(10YR 6/2) mottles; weak coarse subangular blocky
structure; friable; thin discontinuous gray (10YR 6/1)
clay films on faces of peds; few black (10YR 2/1)
iron and manganese oxide stains; strongly acid;
clear wavy boundary.

B3—28 to 41 inches; light brownish gray (10YR 6/2)
sandy loam; many medium distinct yellowish brown
(10YR 5/4) mottles; weak coarse subangular blocky
structure; friable; few black (10YR 2/1} iron and
manganese oxide stains; medium acid; gradual wavy
boundary.

C—41 to 60 inches; yellowish brown (10YR 5/6),
stratified fine sand, loam, and clay loam; common
medium distinct light brownish gray (10YR 6/2)
mottles; massive; very friable; medium acid.

Thickness of the solum ranges from 36 to 55 inches.
The Ap horizon has hue of 10YR, value of 4 to 6, and

. chroma of 1 to 3. It is loam or silt loam. Some pedons

have A2 horizons.

The B2 hoarizon has hue of 10YR or 2.5Y, value of 4 to
6, and chroma of 1 to 4. Itis clay loam, loam, sandy clay
loam, silty clay loam, or sandy loam and ranges from
strongly acid to slightly acid.

The C horizon is stratified silt loam, loam, fine sand,
and silty clay loam.
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In this section the major factors of scil formation and
their degree of importance in the formation of the soils in
the county are described.

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
compaosition 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 through 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 exireme cases, determines it aimost 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.
Usually, 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 unconsclidated mass from which
a soil is formed. It determines the limits of the chemical
and mineralogical composition of the soil. The parent
materials of the soils of Porter County were deposited by
glaciers or by melt water from the glaciers. Some of
these materials have been reworked and redeposited by
subsequent actions of water and wind. These glaciers
covered the county several times. The most recent
melted 12,000 to 15,000 years ago. Although parent
materials are of common glacial origin, their properties
vary greatly, sometimes within a small area, depending
on how the materials were deposited. The dominant

parent materials in Porter 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 corners, indicating that
they have not been worn by water washing. The glacial
till in Porter County is calcareous and firm. Its texture is
silty clay loam in most places. The Blount scils are an
example of soils that formed in glacial till. These soils
typically are fine textured and have well developed
structure.

Outwash materials were 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 in which the pariicles were carried.
When the fast moving water slowed down, the coarser
particles were deposited. The finer particles, such as
very fine sand, silt, and clay, were carried by water
moving more slowly. Outwash deposits generally consist
of layers of particles of similar size, such as sand and
gravel. The Bourbon soils formed in such deposits of
outwash material. ,

Lacustrine materials were deposited from still, or
ponded, glacial melt water. Because the coarser
fragments dropped out of moving water as outwash, only
the finer particles, such as very fine sand, silt, and clay,
remained to settle out in still water. Lacustrine deposits
are silty or clayey. In Porter County, soils that formed in
lacusfrine deposits are typically fine textured. The Milford
soils are an example of soils that formed in lacustrine
material. :

Alluvial material was 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 deposited along a swift
stream like Salt Creek is coarser textured than that
deposited along a slow, sluggish stream like the
Kankakee River. The Fluvaquents and Suman soilg are
exainples of alluvial soils.

Organic material was made up of deposits of plant
remains. After the glaciers withdrew from the area, water
was left standing in lakes and depressions in outwash
plains and till plains. Grasses and sedges growing
around the edges of these lakes died and fell into the
water. Because of the wetness of the areas, the plants
did not decompose but remained around the edges of
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the lakes. Later tamarack and other water-tolerant trees
grew in these areas. When these trees died, their
residue became part of the accumuiation of organic
material. Eventually the lakes were filled with organic
material and developed into areas of peat. Subsequently,
in most areas, the plant remains decomposed and
became muck. In other areas, the material has changed
litthe since deposition. The Houghton soils are an
example of soils that formed in organic material.

plant and animal life

Plants have been the principal organism influencing
the soils in Porter Counly. Bacteria, fungi, and
earthworms have also been important influences. Plants
and animals have added organic matter and nitrogen to
the soil. The kind of organic material on and in the soil
depends on the kind of plants that grew on the scil. The
remains of these plants accumulated on the surface,
decayed, and eventually became a part of the organic
matter. Roots of the plants provided channels for
downward movement of water through the soil and
added organic matter as they decayed. Bacteria in the
s0il helped to break down the organic material so that it
could be used by growing plants,

Most areas of Porter County were covered with mixed
forests. Some areas were covered with prairie grasses.
Differences in natural soil drainage and small changes in
the parent material affected the composition of the forest
species.

In general, the well drained Tracy and Riddles soils
were mainly covered with oak, beech, ash, walnui, sugar
maple, and soft maple; the well drained Oakyille soils,
with white pine and scrub.oak; and the well drained Door
and Elston soils, by grasses such as big bluestem, little
bluestem, indiangrass, and by groves of bur oak trees.
The wet soils were covered with soft maple, ash, swamp
white oak, basswood, cedar, and tamarack trees. The
soils in the marshes were covered by marsh plants such
as sedges, rushes, and coarse grasses. Sphagnum and
other mosses grew in a few wet soils. The Gilford and
Sebewa soils, which developed under wet conditions,
have considerable organic matter; the Adrian and
Houghton soils, which developed under high water, are
organic soils. Most of the soils of Porter County that
developed under wet conditions have a high content of
organic matter. In general, those soils that produced
dominantly forest vegetation have less accumulation of
organic matter than the soils that produced dominantly
grass vegetation.

climate

Climate 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 transporting of sail
material. Climate, through its influence on temperatures
in the soll, determines the rate of chemical reaction that
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occurs in the soil. However, the influences of climate
generally apply t0 areas larger than the relatively small
area of a county.

The cool, humid climate of Porter County is presumed
to be similar to that which existed when the soils formed.
These soils are different from soils that formed in a dry,
warm climate or those that formed in a hot, moist
climate. The climate is uniform throughout Porter County,
although its effect is modified locally by the proximity of
Lake Michigan. For more detailed information about the
climate of Porter County, see the section “General
nature of the county.”

relief

Relief, or topography, has influenced the soils of
Porter County through its influence on natural drainage,
erosion, plant cover, and soil temperature. In Porter
County, slopes range from 0 to 45 percent. Natural soil
drainage ranges from well drained on the ridgetops to
very poorly drained in the depressional areas.

Relief influences the formation of soils by affecting
runoff and drainage. Drainage, by affecting the aeration
of the soils, influences the color of the soil. Runoff is
greatest on the steepest slopes. In low areas, water is
temporarily ponded. Generally, water and air move freely
through soils that are well drained and slowly through
soils that are very poorly drained. Well aerated soils that
have iron and aluminum compounds are generally
brightly colored and oxidized. Poorly aerated soils are
dull gray and mottled. In Porter County, the Tracy soils
are an example of well drained, well aerated soils. The
Maumee soils are an example of poorly aerated, very
poorly drained soils. Between the very poorly drained
and well drained soils are soils that are poorly drained,
somewhat poorly drained, and moderately well drained.

time

Time, usually a long time, is required by the agents of
soil formation to form distinct horizons. The differences
in length of time that the parent materials have been in
place are commonly reflected in the degree of
development of the soil profile. Some scils develop
rapidly, and other soils develop slowly.

The soils in Porter County range from young to
mature. The glacial deposits from which many of the
soils formed have been exposed to soil forming factors
for a long encugh time to allow distinct horizons to
develop within the soil profile. The Morley soils are an
example of older soils.

Some soils, howaver, that formed in recent altluvial
sediment have not been in place fong enough for distinct
horizons to develop. The Suman soils are an example of
young soils.

The Morley and Riddles soils are older soils which
show the effect of time on leaching of lime from the soil.
The parent material of the Morley and Riddles soils had
about the same amount of lime as the C horizon of
these soils has today.
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In another comparisen, the Milford soils were
submerged and protected from leaching for many years,
whereas, the Tracy soils were above water and
subjected 10 leaching: As a result, the Milford soils are
leached to a depth of about 39 inches, and the Tracy
soils are leached to a depth of about 80 inches. In
addition, the Tracy soils are much more permeabile than
the Milford soils. The effectiveness of leaching is
reflected in the depth to which the soils are leached of
lime. The Riddles soils are leached to a depth of about
70 inches, whereas the Morley soils have free lime and
are calcareous at a depth of about 42 inchas. This
difference is probably caused by the passage of more
water through the more permeable Riddles soils.

processes of soll formation

Several processes have been active in the formation
of the soils of Porter 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 of the soils of the county. The content of
organic matter in some soils is low and in other soils is
high. Generally, the soils that have the most organic
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matter have a thick, black surface layer. The Gilford and
Sebewa soils have high organic matter content.

Carbonates and bases have been leached from the
upper part of the profile of nearly all of the solls in the
county. Leaching is generally believed to precede the
translocation of silicate clay minerals. Most of the
carbonates and some of the bases have been leached
from A and B horizons of well drained soils. 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 the water table is high or because
water moves slowly through such soils.

Clay accumulates in pores and other voids and forms
films on the surfaces along which water moves.
Leaching of bases and transiocation of silicate clays are
important processes in horizon differentiation in the soils
of Porter County. The Morley soils are an example 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 poorly drained and somewhat
poorly drained soils of the county. In the naturally wet
soils, this process has been an important factor in
horizon differentiation. The gray subsoil 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 present in some horizons,
indicate the segregation of iron.
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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 soil formed in recent alluvium or on
steep rocky slopes.

Aeration, soil. The exchange of air in soil with air from
the atmosphere. The air in a well aerated soil is
similar to that in the atmosphere; the air in a poorly
aerated soil is considerably higher in carbon dioxide
and lower in oxygen.

Alluvium. Material, such as sand, silt, or clay, deposited
on land by streams.

Avallable water capacity (available moisture
capacity). The capacity of soils to hold water
available for use by most plants. It is commonty
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— _

fnches

Base saturation. 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.

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.

Chiseling. Tillage with an implement having one or more
soil-penetrating 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,
Ielss than 45 percent sand, and less than 40 percent
silt.

Clay film. A thin coating of oriented clay on the surface
of a scil 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 loamy 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, pellets, 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. Calcium carbonate and iron oxide
are common compounds in concretions.

Conservation tillage. A tillage system that does not
invert the seil and that leaves all or part of the crop
residue on the surface throughout the year,

Consistence, soll. The feel of the soil and the ease with
which a lump can be crushed by the fingers. Terms
commonly used to describe consgistence 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 hetween thumb and forefinger, but
resistance is distinctly noticeable.

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.
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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 s0il profile between depths of 10 inches and 40
or 80 inches.

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 irrgation 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 textured, 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 weiness.
Welf drained.—Water is removed from the soil
readily, but not rapidly. It is available to plants
throughout most of the growing season, and
wetness does not inhibit growth of roots for
significant periods during most growing seasons,

- Waell drained soils are commonly medium textured.
They are mainly free of motiling.
Moderately well drained —Water is removed from
the soil somewhat siowly during some periods.
Moderately well drained soils are wet for only a
short time during the growing season, but
periodically they are wet long shough 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 siowly
enough that the soil is wet for significant periods

Soil survey

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, additional water from
seepage, nearly continuous rainfall, or a combination
of these,

Poorly drained —Water is removed so 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
iayers directly below plow depth. Poor drainage
results from a high water table, a slowly pervious
layer within the profile, seepage, nearly continuous
rainfail, 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
commionly level or depressed and are frequently
ponded. Yet, where rainfall is high and nearly
continuous, they can have moderate or high slope
gradients.

Drainage, surface. Runoff, or surface flow of water,
from an area. :

Eluvlation. The movement of material in true solution or
colloidal suspension from one place fo another
within the soil. Soil horizons that have lost material
through eluviation are eluvial; those that have
received material are illuvial.

Eolian soll material. Earthy parent material accumulated
through wind action; commonly refers to sandy
material in dunes or to loess in blankets on the
surface.

Erosion. The wearing away of the land surface by water,
wind, ice, or other geologic agents and by such
processes as gravitational creep.

Erosion (geologic). Erosion caused by geologic
processes acting over long geologic periods and
resulting in the wearing away of mountains and the
building up of such landscape features as flood
plaing and coastal plains. Synonym: natural erosion.
Erosion (accelerated). Erosion much more rapid
than geologic erosion, mainly as a resuilt of the
activities of man or other animals or of a
catastrophe in nature, for example, fire, that
exposes the surface.

Excess fines (in tables). Excess silt and clay in the seil.
The soil does not provide a source of gravel or sand
for construction purposes.

Fast intake (in tables). The rapid movement of water
into the soil. '

Fertility, soil. The quality that enables a soil to provide
plant nuirients, in adequate amounts and in proper
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balance, for the growth of specified plants when
light, moisture, temperature, tilth, and other growth
factors are favorable.

Fibric soil material (peat). The least decomposed of all
organic soil material. Peat contains a large amount
of well preserved fiber that is readily identifiable
according to botanical crigin. Peat has the lowest
bulk density and the highest water content at
saturation of all crganic soil material.

Field moisture capacity. The moisture content of a soil,
expressed as a percentage of the ovendry weight,
after the gravitational, or free, water has drained
away; the field moisture content 2 or 3 days after a
soaking rain; also called normal field capacity,
normal moisture capacily, or capillary capachty.

Fine textured soil. Sandy clay, silty clay, and clay.

Flood plain. A nearly level alluvial plain that borders a
stream and is subject to flooding unless protected
artificially.

Foot slope. The inclined surface at the base of a hill.

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 soil. Refers
especially to the processes or soil-forming factors
responsible for the formation of the solum, or true
soil, from the unconsolidated parent material.

Glaclal 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). Grave!, sand, and silt,
commonly stratified, deposited by glacial melt water.

Gilacial till {geology). Unsorted, nonstratified glacial drift
consisting of clay, silt, sand, and boulders
transported and deposited by glacial ice.

Glaciofluvial deposits {(geciogy). Materiai 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. Material 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 soil. 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
protection against erosion. Conducts surface water
away from c¢ropland.

Gravel. Rounded or angular fragments of rock up to 3
inches (2 millimeters to 7.5 centimeters) in diameter.
An individual piece is a pebblie.

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.
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Green manure crop (agronomy). A soil-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.

GuHy. A miniature valley with steep sides cut by running
water and through which water ordinarily runs only
after rainfall. The distinction between a gully and a
rill is one of depth. A guily generaily is an obstacle
to farm machinery and is too deep to be cbliterated
by ordinary tillage; a rill is of lesser depth and can
be smoothed over by ordinary tillage.

Hardpan. A hardened or cemented soil horizon, or layer.
The soil material is sandy, loamy, or clayey and is
cemented by iron oxide, silica, calcium carbonate, or
other substance. _

Hemic soil material (mucky peat). Organic soil material
intermediate in degree of decomposition between
the less decomposed fibric and the more
decomposed sapric material.

Horizon, soil. A layer of soil, approximately paraliet to
the surface, having distinct characteristics produced
by soil-forming processes. In the identification of soil
horizons, an upper case letter represents the major
horizons. Numbers or lower case ietters that follow
represent subdivisions of the major horizons. An
explanation of the subdivisions is given in the So/f
Survey Manual, The major horizons of mineral soil
are as follows:

O horizon.—An organic layer of fresh and decaying
pltant residue at the surface of a mineral soil.

A horizon.—The mineral horizon at or near the
surface in which an accumulation of humified
organic matter is mixed with the mineral material.
Also, a plowed surface horizon, most of which was
originally part of a B horizon.

B horizor.—The mineral horizon below an A horizon.
The B horizon is in part a layer of transition from the
overlying A to the underlying C horizon. The B
horizon also has distinctive characteristics such as
(1) accumulation of clay, sesguioxides, humus, or a
combination of these; (2) prismatic or blocky
structure; (3) redder or browner colors than those in
the A horizon; or {4) a combination of these. The
combined A and B horizons are gensrally called the
solum, or true soil. f a soil does not have a B
horizon, the A horizon alone is the solum.

C horizon.—The mineral horizon or layer, excluding
indurated bedrock, that is little affected by soil-
forming processes and does not have the properties
typical of the A or B horizon. The material of a C
horizon may be either like or unlike that in which the
solum formed. If the material is known to differ from
that in the solum, the Roman numeral It precedes
the letter C. ,

A layer.—Consolidated rock beneath the soil. The
rock commonly underlies a C horizon, but can be
directly below an A or a B horizon.
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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 infiliration. 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 infiliraticn rate 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 exireme, are soils having a very siow
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 soil 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 infiltration 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.

Controffed flooding.—Water is released at intervals
from closely spaced field ditches and distributed
uniformily over the field.

Corrugation.—Water is applied to small, closely
spaced furrows or ditches in fieids of close-growing
crops or in orchards so that it flows in only one
direction.

Drip (or trickle). —Water is applied slowly and under
low pressure to the surface of the soil or into the
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.

Sprinkfer.—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.

Witd flooding.—Water, released at high points, is
allowed to flow onto an area without controlled
distribution.

Soil survey

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 & 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 strength. The soil is not sirong enough to support
loads.

Medium textured soil. Very fine sandy loam, loam, silt
loam, or silt.

Mineral soll. 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 soil damage.

Moderately coarse textured soil. 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, soil. 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—fine, medium, and coarse; and
contrast—faint, 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 & 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 soil material.)
Munsell notation. A designation of color by degrees of
the three simple variables—hue, value, and chroma.

For example, a notation of 10YR 6/4 is a color of
10YR hue, value of 6, and chroma of 4.

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 soil and carbon,
hydrogen, and oxygen obtained from the air and
water.

QOutwash, glacial. Stratified sand and gravel produced
by glaciers and carried, sorted, and deposited by
glacial melt water.

Qutwash plain. A landform of mainly sandy or coarse
textured material of glaciofluvial origin. An outwash
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plain is commonly 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 individua! natural soil aggregate, such as a
granute, a prism, or a block. :

Pedon. The smallest volume that can be called “a soil.”
A pedon is three 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
50il.

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. _

Permeability. The quality of the soil that enables water
te 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.......coeeecemeensisiece e less than 0.06 inch
BIOW....oiioeceer et s enens .. 0.08 to 0.20 inch
Moderately slow........coevieeccneeeen.. B 0.2 to 0.6 inch
Modarate.........ocoererareairennss 0.6 inch to 2.0 inches
Moderately rapid........ccccooreecivenrnecanns 2.0 to 6.0 inches
[ F- o7 IO 6.0 to 20 inches
Very rapid ..mare than 20 inches

Phase, soil. A subdivigsion of & soil 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 limit; the range of moisture
content within which the soil remains plastic.

Plastic limit. The moisture content at which a soil
changes frem semisolid to plastic. :

Poorly graded. Refers to a coarse grained soil or soil
material consisting mainly of particles of nearly the
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 soil for producing
a specified plant or sequence of plants under
specific management.

Profile, soil. A vertical section of the soil extending
through all its horizons and into the parent material.

- Reactlon, 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 neutral in reaction
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because it is neither acid nor atkaline. The degree of
acidity or atkalinity is expressed as—

pH
Extremely acid..... Below 4.5
Very strongly acid 4.5 10 5.0
Strongly acid. 5155
Medium Aci.......o oo rer v 561060
BT 1) T R 6.1 to 6.5
Neutral.......ccooereineacne. 66 to 7.3
Mildly alkaline.........cccccecerevverarens 74t07.8
Moderately alkaling............ccmsersesmmcecenemsarecen 79to B84
Strongly atkaling.........cousuriiannns 851090
Very strongly alkaline..........ocecorercecsnnenns 9.1 and higher

Relief. The elevations or inequalities 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.

Roating depth (in tables). Shallow root zone. The soil is
shallow over a layer that greatly restricts roots.

Runoff. The precipitation discharged into stream
channsls from an area. The water that flows off the
surface of the land without sinking into the sail is
called surface runoff. Water that enters the soil
before reaching surface streams is called ground-
water runoff or seepage flow from ground water.

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, & 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 soil material, '

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 s¢il when dry and the -
swelling when wet. Shrinking and swelling can
damage roads, dams, building foundations, and
other structures. It can also damage plant roots.

Siit. As a soil separate, individual mineral particies that
range in diameter from the upper kmit of clay {(0.002
millimeter) to the lower limit of very fine sand (0.05
millimeter). As a soil textural class, soil 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
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 intake (in tables). The slow movement of water
into the soil.
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Slow refill (in tables). The slow filling of ponds, resulting
from restricted permeability in the sail.

Soil. A natural, three-dimensional body at the earth’s
surface. It is capable of supporting plants and has
properties resulting from the integrated effect of
climate and living matter acting on earthy parent
;paterial, as conditioned by relief over periods of
ime.

Soll 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:

Millime-
ters

Very coarse sand.........ceceeeveervsececrevenneens 20010
Coarsa sand........... S 101005
Medium Sand...........ccveeevvvvnemreienarnrsrenserns 0.5t0 0.25
Fine sand..........cvcemnrine conssrnneaneens 0,25 10 0,10
Very fing sand..........coiivneieenessnessinnns 0.10 to 0.05
St rst et 0.05 to 0.002
Y e less than 0.002

Solum. The upper part of a soil profile, above the C
horizon, in which the processes of soil formation are
active. The solum in soil consists of the A and B
horizons. Generally, the characteristics of the
material in these horizons are unlike those of the
underlying material. The living rocts and plant and
animal activities are largely confined to the solum.

Structure, soll. 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
longer than horizontal), columnar (prisms with
rounded tops), blocky (angular or subangular), and
granular. Slructureless soils are either single grain
{each grain by itself, as in dune sand) or massive
{the particles adhering without any regular cleavage,
as in many hardpans).

Subsoil. Technically, the B horizon; roughly, the part of
the solum below plow depth,

Substratum. The part of the soil below the solum.

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 (A1, A2, and A3).

Taxadjuncts. Soils that cannot be classified in a series
recognized in the classification system. Such soils
are named for a series they strongly resemble and
are designated as taxadjuncts to that series

because they differ in ways too small to be of
consequence in interpreting their use and behavior.

‘“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 to a
prepared outlet. A terrace in a field is generally built
so that the field can be farmed. A terrace intended
mainly for drainage has a deep channel thatis
maintained in permanent sod.

Terrace (geologic). An old alluvial plain, ordinarily flat or
undulating, bordering a river, a lake, or the sea.
Texture, soll. The relative proportions of sand, silt, and

clay particles in a mass of soil. The basic textural
classes, in order of increasing proportion of fine
particies, are sand, loarmy sand, sandy loam, loam,
silt foam, silt, sandy clay loam, clay foam, silly clay
loan, sandy clay, sifty clay, and clay. The sand,
loamy sand, and sandy loam classes may be further
divided by specifying “coarse,” “fine,” or “very
fine.” '

Thin layer (in tables). Otherwise suitable soil material
too thin for the specified use.

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, seedling emergence,
and root penetration.

Toe slope. The outermost inclined surface at the base
of a hill; part of a foot slope.

Topsoil. The upper part of the soil, which is the most
favorabie material for plant growth. It is ordinarily
rich in organic matter and is used to topdress
roadbanks, lawns, and land affected by mining.

Upland (geology). Land at a higher elevation, in general,
than the alluvial plain or stream ferrace; land above
the lowlands along streams.

Variant, soil. A soil having properties sufficiently
different from those of other known soils to justify a
new series name, but occurring in such a limited
geographic area that creation of a new series is not
justified.

Weathering. All 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.

Well graded. Refers to soil 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
I

|
i _Temperaturel Precipitationl
| I | [ 2 years in I 2 years in 10 T
| | ) I 10 will have-- | Average will have-— | Average |
Month | Average | Average | Averagel | |number of |Average [ number of |Average
| daily | daily | daily | Mazximum | Minimum | growing | Less | More ldays with|snowfall
|maximum |{minimum | {temperature | temperature| degree | }than--1than--10.10 inchl
| | higher lower | days? i | or more
_ | | than— than-— | |
T W | 1 F Cor T | @] I B &
|
Januar'y---——: 31.8 { 15.6 | 23.7 ‘ 57 : =15 E i1 | 2.00 ; 1.06 { 2.76 I & | 11.4
February-——| 35.7 i 19.1 : 27.4 { 59 | -10 = 10 1.66 | .86 : 2.30 | 5 10.5
Marehe————o 45,2 = 27.1'{ 36.2 75 y : 80 1 2.66 | 1.71 = 3.51 T : 7.5
April--——==- 60.0 : 3B.2 } 4g.1 I az ’ 20 | 282 : 4.53 i 2.78 1 6.10 I 10 | 2.5
‘ |
May-———————- 1.2 : w7.7 E 59.5 } 90 | 30 , 605. E 3.69 { 2.44 | 4,82 1 8 N
June———=——— I 80.3 { 57.4 I 68.9 oY 40 : 867 -{ 4,20 } 2.63 | 5.60 7 % .0
July-————-| 83.2 ! 61.4 } 72.3 96 | 46 } 1,001 : 4.2t I 2,77 | 5.62 I § | .0
|
Auguste—-— 81.9 = 59.8 = 70.9 Y { 43 { 958 : 3.75 I 1.88 | 5.27 E 6 0
September--{ 75.8 = 52.9 : 6l Y 23 f 33 I 732 I 3.76 { 1.52 | 5.57 = 6 ; .0
Dctober--——} 65.6 } 43.2 } Sh,4 I 86 | 24 : khée } 3.51 : 1.44 | 5.18 ; 6 : .3
I
November--—| 49.1 : 32.1 = 40,6 1 73 ; 10 ; 106 f 2.68 = 1.73 } 3.53 : i ; 4.6
December"--—{ 36.2 f 21.8 l 29.0 : 1 : -9 | 27 } 2.60 : 1.24 ! 3.70 = 6 { 10.1
|
| | | | | ] i [ | | |
Year———-- !L 59.7T ; 39.7 lI ho.t E 97 ]l ~16 IL 5,124 1 39.31 |I33.13 }us.aa % 82 |I 46,9

lpecorded in the period 1951-75 at Valparalsc, Ind.

2p growing degree day is 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 is minimal for the principal crops in the area (40° F),
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TABLE 2.4-FREEZE DATES IN SPFRING AND FALL

Temperaturel
Probability 2i9F [ 28° F 320 7
or lower | _or lower or _lower
|
Last freezing |
temperature ) i
in spring: ] I {
1 year in 10 I |
later than--— JApril. 15 | May 1 May 15
|
2 years in 10 |
later than-- April 11 } April 26 May 11
5 years in 10 |
later than-- ] April 4| April 18 May 2
: |
| |
First freezing |
temperature j
in Fall: [
|
1 year in 10 |
earller than—- October 26 | October 16 {September 29
|
2 years in 10 | : {
earlier than-- | Qctober 30 l October 20 | October §
5 years in 10 |
earlier than-- | November 7T |
|

October 28 1 Qctober 16
f

lRecorded in the period 1951-75 at Valparaise, Ind.

TABLE 3.-—GROWING SEASON

Dally minimum temperature
during growing season

Probability Eigher I Higher | Higher
than | than | than
24° F | 28°p | 329 F
Days : Days | Days
9 years in 10 201 ! 173 149
8§ years in 10 | 206 ! 180 ; 155
[
5 years in 10 ; 215 | 192 166
|
2 years 1n 10 | 225 { 205 178
1 year in 10 230 } 212 184

lRecorded in the pericd 1951-75
at Valparalso, Ind,

115
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TABLE 4. L-POTENTIAL AND LIMITATIONS OF MAP UNITS ON THE GENERAL SOIL MAP
1 [ [ | i
| Extent | Cultivated| Hay and | Woodland | Urban
Map unit }of area | farm crops% pasture } l uses
|
[ Pct | | [ |
1 | i | |
| | 1 | |
Suman-Fluvaguents——--——— | 2 | Fair: |Fair: | Poor: | Poor:
] | flooding, | flooding, ] wetness. | flooding,
| | wetness. | wetness. i floods. l wethess.
| | |
Houghton-Adrian-Palms——| 1 {Fair: |Fair: Poor: | Poor:
| ponding, | ponding. ponding, | ponding,
! soll i wetness., | low strength.
{ blowing. { I
Oakville-Maumee-Brems——| 8 Poor: | Poor:. Falr: |Fai
| slope, low] slope, lowl low | 1ope.
i available | avallable | available |
i | water | water | water i
: | capaecity. : gapacity. capacity. :
1l ford-Maumee-Moroceo | 5 Go0dem————— | Goodmm——r—-- Poor: |Poor:
| | ponding, | ponding,
| | | wetness. } vwetness.
| | |
Bourbon=-G11ford-Pinhook} 12 | Good—- | Good Falr: froor:
} i | | wetness. | wetness,
) { | E : ponding.
Sebewa-Alida-Pinhook-—-1 8 Good——————<| Gopd=———nu= Pair: |Poor:
| | ponding, | ponding,
| | | wetness. wetness.
| | '
Door-Lydlck————————mm—a 4 Good i~ | Good |Not rated——|Good.
i | i
Tracy-Hanna-—————eee==— I 3 {Good ——————— | Good 1Good | Good .
| |
Riddles-Tragcy-—————=—-— | 13 Falr: |Good | Good Falr:
slope. | l I slope.
|
Morley-Blount-FPewamo——— 26 [Fair | Good |Good Foor:
| | slope, ; 1 permeability.
| = wetness. l :
|
Elliott—Markham-Pewamo | 7 | Goodmm—m—- | Good=—- | Good Poor:
| ] | i wetness,
1 | | { 1 permeablility.
| | |
Whitaker-Mllford- | | | |
Del Ray————r——e———a—— f 11 |Good | Geod |Fair Poor:
| | | | wetness. wetness.
| I |

Soil survey
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TABLE 5.4-ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS

!
Map Soil name Acres [Percent

symbol :
Ad Adrian muck, drained 2,619 | 1.0
Ag Alida loam | 6,241 | 2.3
Bad- |Blount silt loam, 0 to 3 percent slopes . | 14,261 | 5.2
Er |Bourbon sandy loam | 13,670 | 5.0
BtA  [Brems sand, 0 to 3 percent slopes ] 3,727 1 1.4
ChB  |Chelsea flne saend, 2 to & percent slopes 569 | 0.2
ChC  |Chelsea fine sand, 6 to 12 perecent slopes 612 | 0.2
De |Del Rey =11t loam 5,339 2.0
Do |Door loam, O to 2 percent slopes 4,192 1.5
Du jDune land _ 980 0.4
Ed |Edwards muek, drained : 6UY 0.2
ElA  |Elliott silt loam, 0 to 3 percent slopes 9,439 3.5
EsA |Elston loam, 0 to 3 percent slopes - 1,256 0.5
Fh | Fluvaquents 3,971 1.5
Gf |Gilferd sendy loam 12,844 4.7
Hah |Hanna sandy loam, 0 to 3 percent slopes 4,186 1.5
HkA |Hasking loam, 0 to 2 percent slopes 3,058 1.1
Hm |Houghton muck, ponded - 3,215 1.2
Ho |Houghton muck, dralned 2,953 | 1.1
LyA Lydick loam, 0 to 2 percent slopes 3,824 | 1.4
LyB Lydick losm, 2 to b percent slopes 1,484 0.5
Mca Markham silt loam, 0 to 2 percent slopes 812 0.3
MeB  |Markham silt loam, 2 to 6 percent slopes . I 2,970 1.1
Mf4  [Martinsville loam, ¢ to 2 percent slopes | 2,123 0.8
MfB Martinsville loam, 2 te € percent slopes - 1,116 G.4
Mm Maumee loamy sand . 7,283 2.7
Mn Maumee loamy sand, ponded 1,438 0.5
MoB |Metea loamy fine sand, 1 to & percent slopes | 540 0.2
Mp IMilford sllty clay loam | 6,003 2.2
MrB2 [Morley silt loam, 2 te 6 percent slopes, eroded | 18,621 | 6.7
MrC2 |Morley silt loam, 6 to 12 percent slopes, ercded | 4,351 1.6
Mrb2 |Morley s1lt loam, 12 to 18 percent slopes, eroded 2,479 0.9
MrE IMorley milt loam, 18 to 30 percent slopes 1,769 0.7
MsC3 |Morley sl1lty elay loam, & to 12 percent slopes, severely eroded 1,099 | 0.4
Mx Morocco loamy sand _ 3,706 | 1.4
NP Newton loamy fine sand 1,211 0.4
Qac Qakville fine sand, 4 te 12 percent slopes 3,955 1.5
OaE Oakville fine szand, 18 te 40 pereent slopes 3,285 1.2
Pa Palms muck, drained 1,519 0.6
Pe Pewamo silty elay loam ' | 9,805 3.6
Ph |Pinhook loam I 6,734 2.5
Pk Pits 165 0.1
P1B Plainfield sand, 2 to 6 percent slopes 1,347 0.5
PlC Plainfleld sand, 6 to 12 percent slopes 463 0.2
RaB Rawson loam, 2 t¢ 6 percent slopes 3,427 1.3
RaC2 |Rawson loam, 6 to 12 percent slopes, eroded 804 0.3
R1A Riddles silt loam, ¢ to 2 percent slopes . 3,194 1.2
R1E Riddles silt loam, 2 to 6 percent slopes 10,905 4.0
RmC2 |Riddles loam, € to 12 percent slopes, eroded 3,462 1.3
EmD2 |Riddles loam, 12 to 18 percent slopes, eroded 2,093 0.8
sSh Jebewa loam, shaly sand substratum 20,046 7.3
Se |Selfridge loamy fine sand | 845 0.3
3o {Suman silt loam | 5,266 1.9
Teh Tracy sandy loam, 0 to 2 percent slopes 3,912 | 1.4
TeR Teacy sandy loam, 2 to 6 percent slopes 5,804 2.1
Tel Tracy sandy leoam, 6 to 12 percent slopes 2,577 0.9
TeD  |Tracy sandy loam, 12 to 18 percent slopes . 1,333 0.5
TyA  |Tyner loamy sand, 0 to 3 percent slopes 2,393 | 0.9
UbA  |Udorthents, 0 to 3 percent slopes 196 | 0.1
Ue |Urban land-Blount complex 862 0.3
Ueg {Udorthents, loamy, 3 to 30 percent slopes 912 0.3
Ud |Urban land-Brems complex 858 0.3
Te |Urban land-Martinsville complex 983 0.4
UmB  |Urban land-Morley complex, 2 to 6 percent slopes 1,116 .0
UpB |Urban land-Psamments complex, 0 to & percent slopes 4,350 | 1.6
W IUrban land-Whitaker complex ; | 3211 0.
Wa IWallkill silt loam | 777 1 0.3
We IWarners silt loam 744 1 0.3
Wh . |Washtenaw silt loam - 2,706 - 1.0
Wt fWhitaker loam 8,409 3.1

{ Water. I 1,828 0.7

|- Total } 272,000 100.0

I
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TABLE 6.--YIELDS PER ACRE OF CROP3 AND FASTURE

[Yields are those that can be expected under a high level of management. Absence of a yleld 1lndlcates that the
soll 18 not sulted to the crop or the crop generally iz not grown on the scll. Only soils suitable for
these crops are listed]

I | | |
8oll name and I | t |
map symbol 1 Corn = 3oybeans II Winter wheat |Grass-legume hay = Tall fescue
! By | B | Ba Ton - 0
Ad | 75 | 23 i —_— — | —
Adrian 1 |I |I |
Ag 115 | 4o ; hé | 3.8 7.6
Alida { | | |
| |
BaA [ 100 | 3 | 48 h.3 | 7.2
Blount | 1 |
Bp 8o 30 35 | 3.0 6.0
Bourbon ||
| |
BtA | 70 | 24 32 2.3 4.6
Brems |i |l
ChB 57 21 -— 2.0 -—
Chelsea } .
ChC | —— ] -— — | 1.5 —-—
Chelsea | | I
- De : 15 | 37 49 4.5 -—
Del Rey r
DoA 115 | 40 4o { 3.8 i 7.6
Door | |
|
| |
Ed | 90 | 34 ——— —_— ———
Edwards
E1A 128 5 55 5.1 ' —
Elliott | | |
EsA s | 95 | 33 43 3.1 | 6.2
Elston | | | |
er 120 42 | 54 4.0 8.0
#ilford
Hah | 105 | 37 ) | 3.4 6.8
Hanna : : II
HkA i 110 | 4y ' 1) | .y —
Haskins | | |
| | | |
Ho - | 115 | 34 i — | —— —
Houghton | ] [ 1 ]
LyA 110 38 ] 44 3.6 T.2
LyB | 105 | 37 | 42 1 3.4 | 6.8
Lydieck |l {
McA 112 37 | 4g 4.y I —
Markham { !
MeB 11 37 i 4o 4.y ] —
Markham I | |l | }

See footnote at end of table.
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TABLE 6.--YIELDS PER ACRE OF CROPS AND PASTURE~--Continued
|

| | | |
Sol1l name and | | | |
map symbol ! Corn Scybeana : Winter wheat = Grass-legume hay: Tall fescue
; Bu Bu I Bu } ~ Ton I ADMF
|
MF A | 120 | 42 48 ! 4.0 8.0
Martinsville : 1 .
MfB | 120 42 48 I 4.0 8.0
Martinsville I !
| |
Mm 110 | 38 | 50 | 3.6 7.2
Maumee : | }
MoB- 85 | 30 42 - | 2.8 -—
Metea | II i
| |
Mp 131 i Lg i 56 I 5.2 I ——
Milford | II
I .
MrB2 102 | 35 ar | 4.3 -—
Morley Il : = |
MrC2 100 | 34 | 46 | 4.2 ——
Moriey 1 ! l
Mrh2 90 | — | 41 | 3.7 | —
Morley : | [ . |
I | | |
MpE. - | —_— - | —_— | 3.1 | -—
Morley
MsC3 : 85 -— 39 3.6 —
Morley i |
' j
Mx 80 28 36 2.6 5.2
Moroceo |
Nf I 100 35 45 3.3 6.6
Newton ]
| | | | {
Qag i —— | — -1 —_— | 1.8 { —
Oakville |
i
Pa i 105 b2 _— - -—
Palms II
Pe. { 110 49 50 4.0 —
Pewamo | I
{
FPh | 115 4o L6 | 3.8 T.6
Pinhook |I II | |
P1E, F1C [ _— | — _— 2.0 —_—
Plainfield |
-
RaB 105 f 38 46 4.2 -
Rawson . ; | | |
Rag2 | 90 28 | 38 | 3.8 -
Rawson I
. |
R1A 120 | 42 f ug 4.0 8.0
Riddles } | Il '
R1B | 115 ko ! 1 | 2.8 7.6
Riddlea | ! } : i
. }
RmC2 | 105 | 37 | 42 | 3.4 i 6.8
Riddles I| : : Il |
RmD2 | a0 i 32 I 36 ! 3.0 6.0
Riddles } ; Il 1

See footnofte at end of tabla.
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TABLE 6.—-YIELDS PER ACRE OF CROPS AND PASTURE--Contlnued

Soil survey

Soll name and

Grass-legume hay

I |
| i
map symbol | Corn : Soybeans Winter wheat : Tall fescue
Bu I Bu B Ton [
Sb | 105 | 36 | 50 ] 4.6 | ——
Sebewa f | 1 ] =
|
3e 90 | 33 42 3.2 b -
Selfridge |
I
Bo 120 | 42 | i5 k.6 9.2
Suman | 1 | I
]
Tch } 105 i 37 4z | 3.4 6.8
Tracy i { ;
|
TeB- | 105 | 37 | h2 | 3.4 6.8
Tracy 1 ! ; l
TeC | 95 | 33 | 38 3.1 6.2
Tracy { | | l
i |
Teb- | 80 | 28 ; 32 | 2.6 5.2
Tracy 1 i ‘ | 1 :
TyA | 70 | 2h | 32 2.3 1 4.6
b | | |
Wa | 100 | — | -— 3.5 6.5
Wallklll | ' { | i
! | - | |
We - 100 | 30 | —m | 3.0 —
Warners { f ! {
Wh | 130 | 46 ] 52 | 4.3 8.6
Washtenaw | | | i .
| | | |
Wt } 125 ] 4y 1 50 | 4,1 | 8.2
Whitaker : { } { I

¥ Animal-unlt-month:

one mule, flve sheep, or flve goats) for 30 days.

The amount of forage or feed required to feed one animal unit (one cow, one horse,
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TABLE 7{--CAPABILITY CLASSES AND SUBCLASSES

[Miscellaneous areas are excluded. Absence of an
entry landlcates no acreage]

T - [HeJor management concerns (Subclass)
Ciasz | Total | ] Soil

acreage Ercelon | Wetness problem

Torts ; orts et

I - 17,519 -— E — -—
I 170,381| 44,327 E 114,645 11,%09
111 31,995 11,734 } 17,868 I 2,393
Iv - 5 19,479 7,004 ; b, 47y I 8,003
v ol 1,438) - — I 1,438 { -—-
VI II - 8,146] 1,769 = - { 6,377
ViI I 3,285: ‘ —_— , -— { 3,285
VIII i ' i 3,215 i —

3,2151 -
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[Only the soils suitable for productlon of commerclal trees are listed.

TABLE 8.--WOODLAND MAWAGEMENT AND PRODUCTIVITY

information was not avallable]

Soil survey

Absence of an entry indlcates that

[
Ordi-

Wanagement concerns

| Potentiallproductivity

801l name and | I Equip- | | |
map symbol nation|Erozlon | ment |Seedlingl Wind- | Common trees |site | Trees to plant
gymbol{hazard | limita-|mortal- throw index
{ : l tlon { ity hazard
| | ] i
Ad hw |Slight |Severe |Zevere |Severe |Whlte ash————————e— 51
Adrian | | i | Red maple——————————- 51
| I | Quaking aspen——-———- 56
i | | Black willow———————— —
| ‘ 1 i {Silver MApPlem—rm=———— 76 {
Ag | 1o [8light |[8light |3light |Slight |White cak—————————— 80 |Eastern white pine,
Alida | | { Pin ogk=eme———a————— 9% | white ash, red maple,
| f | | Yellow-poplar-——e——e- 95 | yellow-poplar,
; ; } Northern red ocak-=---| 75 | American sycamore.
BaA | 3¢ ISlight ]Slight I|Severe [Severe |White oak——-———— 65 |Eastern white pine,
Blount | I | |Northern red oak----| 65 | red pine,
| | | iGreen agshwweaesweane| —== | yellow-poplar.
| i | BUP QK=———————————— —— ]
} ‘I ! E ; Pin 0akemmm—mmmmmmme| amm I
Br I 30 |Slight |[31ight |[3S11ght |Slight |White cak-—===———eee=| T0 |Eastern white pine,
Bourhbon | | | | I |Pin pak==—me—m=m——| 90 | Eupopeen larch, red
i | I | | |Eastern white pine--! 70 | maple, American
; | l = 1 }Quaking aspen———-———} 85 | sycamare.
BtA 38 Slight |S1ight |Severe [S81ight {Northern red cak-———| 70 |Eastern white pine,
Brems | | | |Red pine==w—==—=w—==—| 72 | red pine, Jack pine.
| | | i | | Eastern white pine--| 65
{ | { ! | Jack plne————————ae= 70
ChB, ChC——————————m 3s |Slight [Slight [Moderatel8light |White oak-—————————a 70 |Bastern white pine,
Chelsea i | " |Red pine-—————sssme 72 | red pine, Jack pine,.
' | | | |Eastern white pilne--! 83
| I | | [Jack pine——————————e 70
| | | | iQuaking aspen 72
1 1 Northern red oak-——=| 70
De 3e Slight [3light |Severe Severe [White Cakew—we—erewe T4 |white oak, northern
Del Rey | | Northern red ocak----| 70 | red ocak, green ash,
| | Green ash——————————— | === | bur cak, eastern
| r : | BT S —— I -— = white pine.
DoA——— e e - I i | | === |Eastern whilte pine,
Deor | | | | | | red pine, black
| | | | | | walnut, black locust,
| | | i | ! I white ash, yellow-
! E ! ; : | poplar.
Ed - by |81ight |Severe [Severe |Severe |White ash=—m—e—————— 51
Edwards | | } Red maple———e————m—ea 51
f | | | | Quaking aspen——————-— 56
| | ] | |Black willoW-———————  J———
| = |8ilver maple————wm—m | 76
ElA — | -—- |White ocak, black
Elliott | | walnut, northern red
! | | oak, green ash, sugar
| maple, eastern white
| pine.
Esh L I | j === |Bastern white pine,
Elsten I | } | | | red pine, black
I | l | | I walnut, white ash,
‘ I I sugar maple,
Gl Ybw |Slight {Severe [Severe |[Severe |Pin oakK-———e—oemameac 70 |Eastern white pine,
Gilford | | Eastern white plne--| 55 | European larch,
i | | Bigtooth aspel--————- 70 white ash, pin oak.
: : | | . 60

Red maplaw———emmamw
|




Porter County, Indigna

123

TABLE 8{--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued
| Management coneerns I Potential productlvity
S0il name and Oprdi~ Equip=- | 1 | |
map symbol nation|Erosion ment |Seedling| Wind- Common tress |8ite Trees to plant
symbol { hazard limita~|mortal- | throw index
tion ity | hazaprd
| I | } I
Hal | 1o [S8light ISlight [S2ight |Slight |Northern red cak----|! 90 |Eastern white pine,
Hanna | | |White Qfkmem————— 90 | red pine, black
I I | Yellow-poplar—-—————- 98 | walnut, white ash,
: ! | White 2s8hewe—————- —] —— ; yellow=poplar.
HkA 20 I8light |S51light |S1ight |[Slight |[White oak———e————n —| 75 |Red maple, white ash,
Haskins | Northern red ocak----| 80 | eastern white pine,
| } Pin cak=———eeaaa—e——| 4p I_yelluw~p0p1ar.
Ho 4w |Slight |Severe |[Severe |Severe |White ash——————me—e=| 51 |
Houghton i Red mapleg~—=m——w—-na—] 51 |
| | | | Quaking aspen=—m=——— | 56 |
| |Black willowW—m——e—=] ——= |
i811ver maple=——m——==| 76 |
LyA, LyB-——em—eoe—mem | - | -—- |Bastern white pine,
Lydick | : i ] red pine, black
I | f walnut, white ash,
! 1 | : yellow-poplar,
McA, MoBe—w—see— e | 20 |5light [Slight {Slight [Slight |White cak-————————==| 80 |White oak, black
Markham | | : | Northern red oak----| 80 | walnut, northern red
| j | | |fellow=-poplar————-—- 90 | ovak, green ash, sugar
| i . I {Black walnUb=——————- | === | maple, eastern white
I 1 h = 1 pine.
MfA, MiBmm—m—————— I 1o |Slight |81ight [Slight [Slight |White oak=—-—m———---ns| 90 |Eastern white pine,
Martinsville | | - | . l¥ellow-poplap——mw===| 98 | red pine, white ash,
| | | | | Bweetgul=—————eem——e{ 76 | yellow-poplar, black
| ; | = walnut.
Mm, Mim————————————| 4%  |3light -|Severe |Slight I|Severe |Pin cake————e——e———| 70 | Eurepean larch,
Maumee : | |Eastern white pine--| 55 | pin oak,
i { | {Bigtooth aspen-mew—- 70 |
l ! { iSilver maplg——womenae] ——m E
MoB 28 |Slight |Slight [Moderate|Slight |White ocak———————— 80 |Eastern white pine,
Metea | | | | | Yellow-poplar=a====-| B6 | red pine, yellow-
| | I i |[Eastern white pine--| 75 .| poplar, black walnut.
} } , : ERed Plig——mm— e 75 ; :
Mp |- | | | i | === |Pin cak, green asgh,
Milford | | | | | | I | eastern hemlock,
| i | | | | | | Norway spruce, red
. L
MrB2, Mre2—m——————— | 20 [Slight [Slight [Slight [S8light |White cAke—emeee———- | 80 IWhite ocak, black
Morley | | I | INorthern red cak----| 80 | walnut, green ash,
| { ] | | Yellow=poplar=—————- 90 | eastern white pine,
| | ] | |Black walnut———————— -~ | red pine,
| el | | |Bur oak-——=m=======| === | northern red oak,
I 1 | | |Northern red oake—--{ —-- | yellow-poplar.
) | | | | Shagbark hickory————| —— |
i ’ | { I gBur OBK=—————————— -
MrD2, MrE——————m=a= 2r  |Moderate|Moderate |Moderate[Slight [White Ofk-———w—————— B0 |White oak, black
Morley | [ |Northern red ocak----| 80 | walnut, green ash,
I } } | | |¥ellow-poplapre————— 90 | eastern white pine,
| | | | | [Black walnut———————— | === | red pine,
| | | |Bur oake———————————— | =— | northern red oak.
| | Northern red ooke=—=| === |
| | Shagbark hickory=——=| ——- |
I i ! Bur ocak———sieoo | —mm
MsC3 20 |S8light [Slight |Slight [Slight {White ogk—————————— | 80 IWwhite obk, black
Morley | | I | | : |¥orthern red oak-——-~] 80 | walnut, green ash,
] | i i | Yellow-poplar-—————- | 90 | éastern white pine,
| } i { Black walhUbt———————— { ==~ | red pine,
! { | Bur oak—-——— —~—mewmw| === | northern red oak,
f ‘ , iShagbark hickory====] === | yellow-poplar,
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TABLE 8.--WOODLAND MANAGEMENT AND PRODUCTIVITY—Continued

Soil survey

| [
|Ordl- |

Management concerns

Potential productivity
|

i

|
|
]
|
|
|
i
|
I

Black oal===m——r
Red maple-——m——————
Sugar maplg-—-—-———e=——=—-
Black cherry——————=-
| American basswood=——

Austrian pilne,
red pine,

i |
3011 name and [ Equip= | I I
map symbol |nationlErosion | ment |Seedling| Wind- | Common trees |site | Trees to plant
|symbollhazard | limita-|mortal- | throw | lindex|
] | tien | ity | hazard | ] |
| [ | | | i | |
t | i | | 1 | |
Mx | 3¢ [Siight |81ight |[Slight |Slight |Northern red oak----i 70 |Eastern whlte pine,
Moroeco | | I | | |Pin oak——m————————— 85 | Eurcpean larch, red
P | t | | |Eastern white pine--| 65 | maple, American
I ] | | l I | | sycamore, northern
! l ; 1 % l | red ocak.
Nf* I* 4w [Slight |Severe |[Severe [Severe |Pin osk--—-—---————-| 70 |Eastern white pine,
Newton | | | | | Eastern white pine--l 55 | pin oak, eastern
| | | | | Eastern cottonwood——| 70 | cottonwood,
} } } % | { Furopean larch.
Qal | 38 ‘Islight [S1ight |Severe |3light [White oakt——————e—een | 70 |Eastern white pine,
Dakville ! i | | Fed pine—-————=-====| 781 red pine, Jack pine.
| | | | |Eastern white pine--| 85 |
| % % = J&ek‘pinesﬁak—--a—aig &8
OaE 38 |[Moderate|Severe |Severe |Slight |White cak-—————-~—==| 70 |Eastern white pine,
© Qakville i | | |Red ping-—————em———— | 78 | red plne, jack pine.
| i | { } |Eastern white pine-~| 85 |
} { } i Jack plng—————m———w-— | 68
2 Yy |Slight |[Severe |Severe |Severe |[White agh=————--==—v 51
Palms i | } | Red maple-———=—==———| 51 |
| I I | Quaking aspen-—————— | %6 |
| j | | Black willoW—e———m—=| === |
{ , } } { |81lver maple——————===| 76 |
Pe ! 2w |Slight |Severe |Moderate|Moderate|Pin osk---—-—-————| 90 IWhite ash, eastern
Pewamo | I | | | Swamp white ocak-———- ~=— | white pine, red
| | } | | |Red maplg—————me———- 71 | maple, green ash,
| | | | | IWhite ash——=-—====—=| 71 | pin oak, eastern
} | I | | Eastern cottonwood—| 98 | cottonwood.
% ‘ % = l Green ash———-——————— = —_— :
Ph i 2w |Slight [Severe |Moderate|Moderate|Pin oak----—-——————-| 86 |Eastern white pilne,
Pinhook | I | | I White Ogk——wm——me———— I 75 | red maple, white
1 I ‘ } i Sweebgil-——s———m————— 1 50 | ash, pin oak.
{
P1B, Pl0——————m——— ! 38 |Slight 1S1ight |Severe |[Slight |[Black oak—-———-=—=—- | 70 {Red pilne, sastern
Plainfleld } I I | White oAK—————————emm | 65 | white pine, Jack
| | i Black cheppy————===-— ~=- | pine.
| | | Scarlet oakm———w—-—=} 68
} ; : =N0rthern red cak-——=|] === :
RaB, RaC2-er———— | 20 [8light |[Slight I[Slight |[81ight |White oak————~—————| 75 | Eastern white pine,
Rawson | | | |[Morthern red ocak---—{ 80 | yellow-poplar, black
| | | 1 | walnut, northern
| | | | | red oak.
| | | | |
®1a, R1B, EmC2, i | | | I | | |
RmD2 == —mm e m e m e | 1o |Slight [|Slight |S8light |Slight IWhite oak-—w——=———=v | 90 |Eastern white pine,
Aiddles [ | | | |Yellow-poplap——————— | 98 | red plne, white ash,
} | | | | SWeetgum——————————— | 76 | yellow-poplar, black
= r { } I |Horthern red oak----] 90 : walnut, white oak.
Sb | 2w |8light |Severe |Severe |[Severe |[Pin ofKe==w=—————=-- | B8 |Bastern white pine,
Sebewa | | | | I [White ash-s—mmm———— | 75 | white ash, green &ash,
| | | | [ IWhite gak=wm——=——===| 72 | pin ocak.
| | N Red maple--—=m————— —
{ ! . ! American basswood==—-—| ——- i
Se i 38 [Siight [81ight |[ModeratelSlight |Quaking agpen---——--] 60 |Eastern white plne,
Selfridge i : i American beeclie——s==| ——w I black cherry,
| 1
| |
| i
I |
| |
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TABLE 8.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued

See footnote

at end of table,

Management concerns Potential productivity |
B30ll name and Ordl- | Equip- ) .
map symbol nation|Erosion ment Seedling| Wind- Common trees Site Trees to plant
gymbol|hazard limita-|mortal—- throw index
‘ tlonm | ity hazard
I . _ | 1 |
B0 2w Slight Severe Severe Severe Pin ofk=e e e ————— 85 |Eastern white pine,
© Suman | | [Red maple———————mmn~=| =u- | red maple, white ash, -
| | | | | Swamp white ogk——m—- | === | pin oak.
| | {White a8h=—— e | - |
TcA, TeB, Tel, TeD- 1o Slight Slight Slight Slight Northern red cak———-— 90 |Eastern white plne,
Tracy White oak-weee—e—a—-| 90 | pred plne, black
| i Yellow-poplar——————— | 98 | walnut, black locust,
| | | i | | white ash, yellow-
| | | poplar.
Tya 38 I81ight |[8light |Moderate]Slight |White cak——————caaao 70 |Bastern white pine,
Tyner Red plng-——————ea- -] T2 red pine, Jack pine.
| | Eastern white pine—-| 65
| i | Jack pinge—we—e——meee| 70 |
| } | | Quaking aspen--—————| 72 |
I 1 | = Northern red oak———| 70 I
Do [ _ | |
Urban land. ‘ | | |
_ [ I
Blount—————ce————— | 3e |8light |Slight |Severe |Severe |White oak——————————=| 65 [Eastern white pine,
Herthern red ocak—---| 65 | red pine,
{ green ash—————mwaw—-— -— | yellow-poplar,
i BUP 0= ————————— === | northern red oak.
i |Pin o8K=m—m———— e | e :
Ud#: _ | |
Urban land. |
Bremg———m-seww——-—| 38 [8light |Slight |[Severe |Slight |Northern red ocak-—-~| 70 |Eastern white pine,
Red ping-e————aaa—aa 72 red plne, jack pine.
Eastern white pine--| 65 :
{Jack pine———————eeme 70
Uak;
Urban land,
I .
Martinsville——--~~| 1o |Slight |Slight |[S8light {Slight |White oak-————-—————| 90 |Bastern white pine,
| Yellow-poplar--w——— | 98 | ped pine, white ash,
| yellow-peplar, black
| | walnut.
{
UmB*: ; | |
Urbzn land. | | |
I | ' | | |
Morlay———emrme———— 20 |811ght {Slight {51ight [Slight (White cek——————————a 80 [White ocak, black
| | Northern red oak----| 80 | walnut, green ash,
| Yellow-poplar===———=| 90 | eastern white pine,
| | Black walnub——————— -— | red pine,
| | | BUr 08K-————m————— ww— | nerthern red oak.
, | { | Shagbark hlckory——=e| =—-
Uwk
Urban land.
I
Whiltaker—————————- 3o I8light |[Slight |[Slight |Slight |[White ocak—w—e—e—aee— 70 |Eastern white pine,
i Pin cak-——===meew--=] 85 | white ash, red
| | Yellow-poplapteeem—==| 85 | maple, yellow-poplar,
Northern red ofk———= 75 American sycamove,
Wa bw |Slight |Severe |Severe |Severe |Pin ocak—-——ceewe———| 80
Wallkill Red maple———mmmmca—— 65
We Sw |Slight |[Severs |3evere |Severe |[Red maple-————m————- 55
Warners
: ] i i
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TABLE 8.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued

Soil survey

I |
|ordi- |

"Management concerns

Potentlal productlvity
|

|
Soil neme and Equip- | |
map aymbol lnation|Erosion | ment |Seedlingl| Wind- Common trees gite | Trees to plant
|symbol |hazard | limita-lmortal- | throw indez|
| | | tion | ity | hazard i
! [ ! | | [
| I i | t |
Wh | 2w |Slight |[Severe |Severe |Moderatel|Pin oak—————-——====- 86 |Eastern white pilne,
Washtenaw | I | | | Northern red oak---= 75 | red maple,
| i i | | |Red maple-————==————0 | 70 | white ash, pin oak,
| ] | | | |Silver maple——-———===| ~— | northern red oak.
1 | | | | |White ash—————c——- S
| | } } | | American basswood=—=| ——- |
'l 1 IE { 1 EWhite 0AK mmmmm e mmem E _— |I
Wt | 30 [Slight |Slight |Slight |Siight IWhite oak-—r———w-——== 70 |Eastern white pine,
Whltaker | | I | | Pin 0fKe————=—————— 85 | white ash, red
| | | | | | ¥Yellow-poplar 85 | maple, yellow-poplar,
! ; : i ; INorthern red ocak-———| 75 ! American sycamors.

*+ See descriptlon of the map unit for compositlon and behavior characteristics of the map unit.
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{The symbol < means less than;

to the glven height on that soil]

| TABLE 9.4
m

eans more than.

-WINDBREAKS AND ENVIRONMENTAL PLANTINGS

127

Absence of" an entry lndlcates that trees generally do not ETOW

So0il name and

Trees having predicted Z0U-year average helghts, 1n feet, of—

willow.

silky dogwood.

purple willow,
medium purple
willow.

t
|
map symbol , <8 r 8-15 16-25 26-35 >35
{ |
| [ |
Ad |Gray dogwood, | Amur honeysuekle, |Tall purple |Northern white— {Lombardy poplar.
Adrian |. dwarf purple | redosier dogweood,| willow, medium | eedar, |
} willow, 1 silky dogwood. 1 purple willow. I |
Ag | —_— |Blackhaw, | — | Norway spruce, Eastern white
Alida | | cornelian cherry | | white spruce, pine.
| | degwood, Amir | { American |
| honeysuckle, | [ basswood. i
| rose-of-sharon, | i |
| American | | ]
| eranberrybush, | I |
f | shadblow | i
| serviceberry. 1
Ba A Gray dogwood, Avtumn-olive, | Amur maple, Norway spruce, Eastern
Blount redosier dogwood,| silky dogwood. | eastern redcedar,| eastern white | scottonwood.
arrowwood, | | Tflowering | pine, Deuglas- |
E dogwood . fir.
Br Gray dogwood, Redosler dogwood, |Tall purple willow!lEastern white —
Bourbon dwarf purple | 2ilky degwood. | plne, pin oak.
willow., ' : ’
BfAm—e et {American hazel, Tamarlsk, late |Austrian pine, Eastern white | —_—
Brems | European privet, | lilae, Forsythla,| tall purple | pine, red pine, |
i J autumn-olive. ; wlllow. } Jack plne. }
ChB, ChC-me=—=————— [ —_— |Eastern redcedar, }jBur ocak, ponderczal -— | —_—
Chelsea | northern white— pine, jack pine, | |
| cedar, Ruaslan- green ash, common| |
| olive, Siberian hackberry. | |
| erabapple, silver] | |
| buffaloberry, | | |
| Tatarian | ! I
| honeyasuckle, |
| Siverian |
‘ peashrub. g
De Redosler dogwood, |8ilky dogwood, Amur maple, |Eastern white Eastemn
Del Rey gray dogwood, | autumn-olive. eastern redcedar,| pine, Norway | cottonwoeod.
arrowwood. flowering spruce, Douglas- |
dogwood. fir.
DoA Mockorange———————— Eurcpean Eastern hemlock-—-|Norway spruce————-|Honeylocust,
Door burningbush, . . eastern white
| blackhaw, late | pine.
| 11lae, Amur |
honeysuckie, |
shadblow |
| serviceberry, | |
| | American | |
| cranberrybush, |
I autumn-olive. i I
Du¥*. | ’ |
Dune land E }
Ed |Gray dogwood, {Amur honeysuckle, |Northern white— —_— Lombardy poplar.
Edwards 1 dwarf purple redosier dogwood,‘ cedar, tall
| |
1 |
| ]

I
I
!
t
|

See footnote at end of table,



128 Soil survey

TABLE ¢.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued

Trees having predicted e0-year average helghts, in Teet, of -
16-25 26-35 >35

S0il name and

map symbol <8 8=15

!
|
|
=
E1A |
Elllett

Eastern white American sycamore,
plne, Norway eastern

spruce, Douglas- cottonweod.

fir.

Gray dogwood,
redosier dogwood.

Silky dogwood,
antumn-olive,
Amur honeysuckle.

Russian-olive,
eastern redcedar.

Eastern hemlock——- Eastern white
plne, Norway
spruce,

honeylocust,

EsA Mockorange—=—=———— | Buropean

Elston | burningbush,

| plackhaw, late
i 11lae, Amur

| honeysuckie,
| shadblow

| serviceberry,
| American

| eranberrybush,
i autumn-olive.
|

i

|

|

f

i

]

Fh¥,
Fluvaquents

Gf
Gilford

Northern white-
cedar, tall
purple willow,
laurel wlllow.

Pin oak, eastern
white pine.

Gray dogwood,
dwarf purple
willow.

|

|

|

|

|

|

|

|

|

|

|

|

}

|

|

|

|

Redosler dogwood, |Lombardy poplar.
hawthern, silky |
dogwood, shadblow |
serviceberry. |
Hal
Hanna

Eastern hemlock-——|Norway sprucg————- |Eastern white

]
|
|
|
[
|
I
t
|
|
|
i
|
|
|
|
i
|
i
|
I
i
]
|
| i plne,
|
|
]
|
|
i
]
|
|
I
|
|
|
|
i
|
|
|
|
|
|
I
|
|
|
|
|

Mockorange———————— | European

| burningbush,
blackhaw, late
1lilac, Amur
honeysuckle,
shadblow
serviceberry,
American
eranberrybush,

i honeylocust.
|

|

|

|

I

|

{ autumn-clive.
|

L

|

|

|

|

HkA
Haskins

|

I

|

|

|

|

|

|

|
Eastern white |
pine, pin oak, 1
|

I

|

|

i

|

|

{

I

Gray dogweoond, Norway spruce,
medium purple northern white-
willow, silky cedar.
dogwood,
hawthorn,
American
cranberrybush,
redosier dogwood.

I
|
[
|
i
|
|
|
|
|
|
I
|
]
]
I
I
|
i
{
|
|
|
I
|
|
|
|
!
i
I
|
i
|
|
!
|
|
i
|
!

Eurapean alder.

Northern white- —_—— Lombardy poplar.
cedar, tall
purple willow,
medium purple
willow.

Gray dogwood, | Amur honeysuckle,
dwarf purple | redosier dogwood,
willow. 3ilky dogwood.

i

Eastern hemlock——-|Norway spruce——--—- Honeyleocust,
|

e

LyA, LyBewwecmwwe—— Mockorange———=————— European
Lydick | burningbush,

| blackhaw, late
1lilac, Amur
honeysueckle,
shadblow
serviceberry,
Amerlean
eranberrybush,
auntumn-clive.

eastern white
plne.

Eastern
cottonwood.

Eastern white
pine, Norway
spruce, Douglas-—
fir.

MeA, MoBm—meeee—m——— |Redosier dogwood,
Markham | gray dogwood,

] arrowwocod.

|

|

Antumn-olive,
silky dogwood.

Amur maple,
eastern redeedar,
flowering
dogwood .

|
|
]
[ |
i [
! |
I [
I |
| |
| I
I I
| {
I i
| t

See footnote at end of table.
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TABLE 9.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued

129

| Trees having predicted 20-year average helghts, in feet, of--

autumn-olive.

Austrlan plne,
lack pine.

3011 name and |
map symbol <8 8-1% 16-25 i 26-35 235
| |
MEA, M{B=————————m Mockorange-—---———| European |Eastern hemlock---{Norway spruce—--—-|Eastern white
Martinsville | burningbush, pine,
| blackhaw, late honeylocust.
| lilac, Amur
| | heneysuckle, | |
| shadblow | |
aerviceberry, | .
American I
eranberrybush, | [
: autumn-olive, { I |
M, Mi—————————e e |Gray dogwaod, |Redosier dogwood, |Medium purple Pin oak, eastern |
Maumee | dwarf purple | silky dogwood. | willow, white pine. {
; willow. : i
MoB. | American hazel, Forsythia, late | — ‘Red pine, eastern —_—
Metea | European privet, | 11lac, tamarisk, | white pine, Jack
| | avtumn-olive. | plne, Austrian |
} i pine.
Mp |Redosier dogwood, |Oriental [Russian-olive, Green ash, Norway |Eastern
Milford | gray dogwood. | arbervitae, Amur | baldeypress. spruce s cottonwood, pin
| | maple, silky | : } ocak, American
| dogwood . '; r SYCARMOre.
MrB2, MrC2, MrD2, ] | I
MrE, MoClew—wm——— Mockorange——— ———-—| Amur honeysuckle, |Eastern redcedar--|Norway spruce, red —_—
Morley | late 1lilac, | [ pine, eastern |
| gutumn-olive, = | | white pine, |
| blaekhaw, | | eastern hemlock,
| American | | Douglas-fir.
eranberrybush. = :
Mx Gray dogwood, Redosgler dogwood, |Tall purple willow|Eastern white ———
Morocco dwarf purple silky dogwood. | | pine, pin oak.
{ willow, r
Nf Gray dogwood—————= Redosier dogweod, |[Tall purple willow|PIn cnk, eastern —
Newton silky dogwood, | white pine.
| dwarf purple |
j | willow, 1 I
0al, DaB—m————ae American hazel, Tamarisk, late |Austrian pine, ‘Red plne=——=—=————-|Eastern white
Oakville European privet. | lilae, forsythia,| jack pine. | pine.
| autumn-oclive. 1 l
Pa Gray dogwood, | Amur honeysuckle, |Northern white- -— Lombardy poplar.
Palms dwarf purple redosler dogwood,| cedar, tall |
willow, silky dogwood. | purple willow, |
| medium purple
| } wlllow.
Pe laray dogwood, Amur honeysuckle, |Northern whilte- | —_— Lombardy poplar.
Pewamo dwarf purple | redosier dogwood,| cedar, tall |
willow. | silky dogwood. purple willow,
medlum purple.
willow.
Ph Gray dogwood, Amur honeysuckle, |Northern white- - Lombardy poplar,
Pinhook | dwarf purple | redosler dogwood,| cedar, tall
willew. | silky dogwood. | purple williow,
| : | medium purple
E | willow.
PkE, | |
Pits , ! {
F1B, PlC——m——————a American hazel-—--|Tamarisk, late | —— Eastern white | —_—
Plainfield lilae, forsythila, pine, red pine, !
|
|

See footnote at end of table.

|
[
|
|
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TABLE 9.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS=-=Continued
| Trees naving predicted so-year average helghts, in feet, of——
Soil name and | T
map symbol ! <8 } 8-15 16=-25 | 26-35 >35
[ |
| | | l
RaB, Ral2-—=m=m=—=| - | Nannyberry |Northern white- iNorway spruge————-— {Eastern white
Rawson | | viburnum, s1liky cedar, European | pine.
| | dogwood, alder, eastern
| | forsythla, Amur redeedar, autumn-
| |. honeysuckie, olive. t
E I redosier dogwood. } [
R1A, RiB, RmC2, | } |
RMD2-—————————— |Mockorange~——————— | European |Eastern hemlock---|Norway spruce---—|Eastern white
Riddles | burningbush, : pine,
| | blackhaw, lilae, honeylocust.
| | Amur honeysuckle, | '
| | American i
: eranberrybush.
Sh Gray dogwood, | Amur honeysuckle, |Northern white-— — Lombardy poplar.
Sebewa | dwarf purple redosler dogwood,| cedar, tall |
| willow. silky dogwood. | purple willow, I
. | mediuvm purple |
| willow. |
Se —— S11ky dogwood————- |BEastern white Norway spruce—-—--|Green ash.
Selfrldge pine, northern
white-cedar,
Rustrian pine.
So Gray dogwood, Amur honeysuckle, |Northern white- —— Lombardy poplar.
Suman dwarf purple redosler dogwood,| cedar, tall

willlow.

Tch, TeB, TeC,

TyA
Tyner

American hagel,
European privet.

UbA¥,
Udorthents

Ue*:
Urban land.

Urban land.

Blounte—me—————=— {Gray dogwood,
| redosier dogwood,
| arrowwood,
|
|
UcG®. |
Udopthents i
Uds: |
Urban land. |
Brems————-——————— | American hazel,
| Buropean privet.
|
|
Ue*; |
|
|

See footnote at end of table.

silky dogwood.

European
burningbush,
blackbhaw, late
lilac, Amur
honeysuckle,
ghadblow
serviceberry,
winged euonymus,
American
cranberrybush,
autumn-alive.

|
[
!
|
t
|
|
|
|
I
!
]
|
i
i
1
|
|
|
i
!
i
|
i

Autumn-oliive,
forsythia, late

{
|
|
|
|
I
|
| 1ilae, tamarisk.

Autumn-olive,
sllky dogwood.

Tamarisk, late
lilac, forsythia,
autumn=-gllive.

|
|
|
|
!
[
i
I
|
|
|
|
I
|
i
[
|

purple willow,
medium purple
willow.

|
|
;
]
|
|
]
|
|
|
|
=Eastern hemlock——-
|

1

i

Amur maple,
eastern redcedar,
flowerlng
dogwood.

Austrian pine,
tall purple
willow.

|
|
|
[
!
[
I
[
I

————— |Eastern white
| plne,

; honeylocust.,
|

Norway spruce

Red pine, eastern
white plne, jJack |
pine, Austrian |
pine.

|
|
|
[
I
!
|
|

Norway spruce,
eastern white
| pine, Douglas-

| fir.

|
|Eastern white

| pine, red pine,
Jack pine.

Eastern cottonwood.
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TABLE 9.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued
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30il name and
map symbol

Trees having predicted 20-year average helghts, In feet,_of;—

<8

§-15

16-25

26-35

>35

Ue¥*:
Martinsville————=

UmB#* :
Urban land.

UpB#¥:
Urban land.

Paamments.

UwE: )
Urban land.

Whitaker

Wa.
Wallkill

VWe.
Warners

wh .
Washbtenaw

Wt
Whitaker

Mockorange———=—m——

Gray dogwood,
dwarf purple
willow.

Gray dogwood,
dwarf purple
willow.

Eurapean
burningbush,

| blackhaw, late
11lae, Amur
honeysuckle,
shadblow
serviceherry,
American
cranberrybush,
autumn-olilve,

| Amur honeysuckle,
| late lilac,
autumn-clive,
blackhaw,
American .
cranberrybush.

Avtumn-olive, Amur
honeysuckle,
American
cranberrybush,
blaeckhaw,
shadblow
serviceberry,
arrowwood,
cornellan cherry
dogwood, rose-of-
sharan.

| Amur honeysuckle,
| redosiler dogwood,
1 sllky dogwood.

|

Redosler dogwood,
silky dogwood,
Amur honeysuckle.

Autumn-elive, Amup

~honeysuckle,
Amerilcan
cranberrybush,
blackhaw,
shadblow
serviceberry,
arrowwood,
cornellan cherry
dogwood, rose-of-
sharon.

I
f
I

Eastern hemlock——-—

Eastern redcedar—--—

Northern white-
cedar, tall
purple willow,
medium purple
willow.

Northern white-
cedar, medlum
purple willow,
tall purple
wlllow,

,Norway BPrUCE=———m

|
i
Norway spruce, red
plne, eastern
white pine,
eastern hemlock,
Douglas-fir.

Norway spruce,
white spruce,
| American
{ basswood,

Norway spruce,
white spruce,
American
basawoad,

Easztern white
pine,
’ honeylocust.

Eastern white
prine.

Lombardy poplar.

Lombardy poplar.

Eastern whlte
plne,

& See depcription of the map unit for composition and behavlor characteristics of the map unit.
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[Some terms that describe restrictive soill features are
of "glight," "meoderate," and "severe,"

TABLE 10.;-RECREATIONAL DEVELOPMENT

defined in the Glossary.

Absence of

Soll survey

See text for definitlons

an entry indicates that the 3011 was not rated]

[ | |
801l name and | Camp areas | Plenle areas | Playgrounds |Paths and trailsl Golf fairways
map symbol | | i
| | |
| [ |
| i | |
Ad Severe: | 3evere: | Severe: | Severe: | Severe:
Adrian ponding, | ponding, | ponding, | ponding, | excess humus,
excess humus. | excess humus. | exceas humus. t excess humus. ponding.
| i
Ag Severe; |Moderate: [ Severe: |Moderate; Moderate:
Alida | wetness. wetness. | wetness, | wetness. | wetness.
| }
Bah Severe: Moderate: | Severe: | Severe: Moderate:
Blount wetness, wetneas, | wetness. erodes easlly. wetness,
percs 8lowly. ;
Er Severe; Moderate: |Severe: Moderate: Moderate:
Bourbon , wetness. wetness. | wetness. | wetness. wetness,
1 .
BtA | Severe: | Bevere: | Severe: Severe: Moderate: -
Brems } too asandy. | too sandy. | too sandy. too sandy. droughty.
|
ChE | Severe: Severe: | Severe: | Severe: Moderate:
Chelsea 1 too sandy. too sandy. | too sandy. | too sandy. droughty.
| I
ChGC | Severe: | Severe: | Severe: Bevere; Moderate:
Chelsea | too sandy. | too sandy. | too sandy, too sandy. | droughty.
| | | slope. |
i | | t
De | Severe: Moderate: | Severe: | Severe: Moderate:
Del Rey | wetness. wetness, | wetness. [ erodes eagzily. wetness.
I percs slowly. | |
DoA |8light===m————e=|8light—mmmm———— Slight————————— Slight=r=—————— | 8light.
Door | [
| | 1
Du#. | |
Dune land |
1 .
Ed | Severe: Severe: Severs: Severe: | Severe;
Edwards | ponding; | ponding, | excess humus, ponding, | excess humus,
I excess humus. | exceass humus. | ponding. excess humus. | ponding.
i
ElA | Severe: Moderate: Severe: |Moderate: Moderate:
Elllctt | wetness. wetness, wetness. | wetness. wetness.
: percs slowly, I | |
EsA |81ight————mommm |8light=mm—————— Slight=w——r——— | Slight-———————— |31light.
Elston E |
Fh¥*, | i
Fluvaguents [
|
Gf | Severe: | Severe: Severe: Severe: Severe:
gilford F ponding, | ponding. ponding. ponding. ponding.
Ha A [Slight—————eeem | 81lght=———————— Moderate: |slight-—————==-=15l1ight.
Hanna { | small stones.
I |
HkA | Severe: | Severa: | Severe: Severe: Moderate:
Haskins | wetness, | peres slowly. | wetneas, erodes easily. wetness.
E percs slowly. % | percs slowly.
|

See footnote at end of table,
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TABLE 10.—-RECREATTONAL DEVELOPMENT--Continued

] } |
801l name and i Camp areas | Pienic areas | Playgrounds {Paths and traills| Golf Falrways
map symbol | ] I
[ | |
| | |
Hm Severe: |Severe: | Bevere: Severe: Severe:
Houghton | ponding, ponding, | excess humus, ponding, ponding,
| excess humus. excess humus. | ponding. | excess humus. excess humus,
|
Ho Severe: Severe: | Severe: Severe: Severe:
Houghton pondling, ponding, | ponding, ponding, excess humus,
excess humus. excess humus. | exeess humus. excess humus, ponding.
LyA Slighte—e——————— [Slight————me———— | 8light=————————— N30, TRT—— Slight.
Lydick | I | |
I I | |
LyB |81ight——mme— e | Slighbt=————— |Moderate: |Slight———=————==| S1light.
Lydick I 1 slope. i
Mo A - |Moderate: Moderats: |Moderate: | Severe: 181ight.
Markhem | peres slowly. percs slowly. | percs slowly. | erodes easily.
: I [
MeB Moderate: Moderate: IModerate: |severe: Islight.
Markham percs slowly. percs slowly. | slope, | erodes easily.
E | ! percs slowly. ;
MfA Slight-———eae |S1light | 8light | Severe 3light.
Martinsville | | ercdes easily. |
| | i
MfB Slight—————memm | Blight s m e Moderate: | Severe: |3light.
Martinsville ! I slope. { ercdes easily. |
Mm, Mn | Severe: | Severe: | Severe: | Severe: Severe:
Maumee ponding. l ponding. 1 ponding. - | ponding. ponding.
MoB S51ight | 8light————vwm——=|Moderate: Slighte———ecwa——|Moderate:
Metea | slope. droughty.
i I
Mp Severe: |Severe: |Severe: | Severe: Severe:
Milford ponding. | ponding. { ponding. | pending. | ponding.
MrB2 Madepate: Moderate: Moderate: Severe: Slight,
Morley percs slowly. peres slowly. slope, erodes easily.
I perca alowly. ! =
MrC2 Moderate: Moderate: Severe: | Severe: Moderate:
Marley slope, slope, slope, erodes easily. slope.
percs slowly. percs slowly.
Mrix2, MrE---——me——— Severe: Severe: Severe: [ Severe: Severe:
Morley slope. slope. | slope. | ercdes easily. slope.
| |
MaC3 |Moderate: |Moderate: | Severe: Severe: |Moderate:
Morley slope, | slope, | slope, erodes easlly. slope.
percs slowly. } perce slowly. : ,
Mx |Severe: Moderate: | Severa: [Moderate: Moderate:
Morocco | wetness. wetness, | wetness. | wetness. wetness,
, | droughty.
|
NP Severe: Severe: | Severe: | Severe: Severe:
Newton ponding. ponding. 1 ponding. | ponding. ponding.
|
Qal Severe: Severe: | Severe: | Bevera: Moderate:
Qakville | too sandy. tee zandy. | slope, { too sandy. slope,
| too sandy. I
I

t

See footnote at end of table,

% droughty.
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TABLE 10.--RECREATIONAL DEVELOPMENT--Continued

Soil survey

|
| Playgrounds

[ [
Soil name and | Camp areas Plenlc areas Paths and trails| Golf falrways
map symbol } |
| | i I
| | | |
| |
Dak | Severe: Severe: Severe: Severe: | Severe:
Oakville | too sandy, too sandy, slope, slope, | slope.
: slope. slope. too sandy. too sandy. {
Pa | Severe: Severe: Severe: Severe: | Severe:
Palms | ponding, | ponding, | ponding, | ponding, | ponding,
1 excess humus, | excess humus. 1 excess humus. | excess humus. % excess humus.
|
Pe | Severe: | Severe: | Severe: Severe: | Severe:
Pewamo E ponding. | ponding. | ponding. panding. } ponding.
| |
Ph | Severe: | Severe: | Severe: Severe: | SBevere:
Pinhook l wetness. | wetness. | wetness. | wetness. 1 wetness.
I |
Plck, | I | |
Pits 1 | | |
| | | |
PLB |Severe: |Severe: | Severe: | 8evere: |Severe:
Plainfield | too sandy. 1 too sandy. | too sandy. too sandy. % droughty.
| |
F1C | severe: {Severe: | Severe: Severe: | Severe:
Plainfield | too sandy. | too sandy. | slope, | too sandy. | droughty.
{ | | teo sandy. i 1
i | |
RaB | Severe: | Severe: | Severe: | Slight———-——=——m {S1ight.
Rawson = peres slowly. | percs slowly. { percs slowly. , |
|
RaC2 | Severe: | Severe: | severe: |Slight————m———=m |Moderate:
Rawson | percs slowiy. | peres slowly. | slope, | | slope.
' | | percs slowly. } !
R1A Slight——eeccccee= j8light————————e |Moderate: |8light————m—————— iSlight.
Riddles | | small stones. 1 1
: |
H1B Slight-—————————- |81ight——weome——— |Moderate: |slight————————— | slight.
Riddles I | | slepe, [ |
| | small stones. l
RmG2 Moderate: |Moderate: Severe: [81ighte=m————m—— Moderate:
Riddles slope. i slope. | slope. = slope.
i
RmD2 |Severe: | Severe: | Severe: |Moderate: | Severe:
Riddles 1 slope. 1 slope. | slope. 1 slope. slope.
Sb | Severe: | Severe: Severe: | Severe: Severe:
Sebewa f ponding. } ponding. ponding. ponding. ponding.
Se | Severe: |Moderate: Severat Moderate: Moderate:
Selfridge | wetness. wetness, wetness. wetness. | wetness.
: peres slowly. .
S0 | Severe; | Severe: Severe: |Severe:” Severe:
Suman | floods, | wetness. wetness, | wetness, | wetness,
| wetness. | floods. | floods.
]
TecA |slight Siight |Moderate: 3light-————m==—— 3light.
Tracy l small stones. !
TcB | 8lighte——————m Slighfem—m————— Moderate: slight-————s———- |8light.
Tracy | | | slope, i
E | l small stones. |
|
TcC |Moderate: {Moderate: j8evere: Slight—————————— Moderate:
Tracy { slope. = slope. ] slope. . glope.
l

See footnote at end of table,
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TABLE 10.-~RECREATIONAL DEVELOPMENT--Continued
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|
| Pienic areas

[
| Playgrounds

: |
301l name and - Camp areas |Paths and trails| Golf fairways
map symbol |
|
| | 1
TeD | Severe: | Severe: Severe: Moderate: | Severe:
Trocy slope. slope. slope. slope. | slope.
TyA Slight 81light Moderate: Slighte—w—————— Moderate:
Tyner | small stones. | droughty.
UbA*, ]
Udorthents |
| |
Ue#: | | |
Urban land. . I | |
Blount Severe: Moderate: Severe: Severe: Mocderate:
wetness. | wetness, wetness, erodes easily. wWetness.
{ percs slowly. i
UcG¥, |
Udorthents | | i
I | |
Uud®:
Urban land. |
' |
Brems Severe: | Severe: 3evere:  Severe: Moderate:
| too sandy. { too sandy. too sandy. | too sandy. droughty,
. | |
Uek: | | | I
Opban land. | |
: | |
Martinsville———e———- —— | 81ight i811ght |Moderate: Severa: 181ight.
} } slope. erodes easlly.
UmBE#* : | |
Urban land. 1 |
|
Morley |Moderate: {Moderate: Moderate: Severe: Slight.
| percs slowly. | peres slowly. slope, ’ erodes easily.
% | percs slowly,
UpB#*: | .
Urban land. | |
i I |
Psamments. |
]
Uu# : |
Urban land, {
I
Whitakereea—a——— Severe: |Moderate: Severe: Severe: Moderate:
| wetness. , wetness. wetness. erodes easlly. wetness.
Wa. Severe: | Severe: Severe: Severe: Severe:
Wallkill ponding. ‘ ponding. 1 ponding. 1 ponding. ‘ ponding.
We | Severe: | Severe: {Severe: | Severe: Severe:
Warners | ponding. { ponding. | ponding. | ponding. ponding.
| ‘ I :
Wh Severea: tSevere: | Severe: | 3evere: Severe:
Washtenaw i ponding. | ponding. | ponding. | ponding. { ponding,
i | |
Wt | severe: |Moderate: | Severe: | Severe: Moderate:
Whitaker | wetness. | wetness. | wetness. | erodes easily. | wetness.
| I |

* See description of the map unit for composition and beshavior

characteristles of the map unit.
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TABLE 11 J--WILDLIFE HABITAT

[See text for definitlons of "good," "fair," "poor," and "yery poor." Absence of an entry indlcates that the
801l was not rated]

| Potential for hebitat elements Potential as habltat for=—-
Soil name and | I I wild | I [ [
map symbol | Grain |Grasses | herba- |Hardwood| Conif- |[Wetland |Shallow [OpenlandjWoodland|Wetland
land seed| and | ceous | trees erous | plants | water |[wildlife|wildlife|wildlirfe
| erops legumes plants | plants areas
R %
Ad Poor Poor | Poor |Poor Poor Good Good Poor Poor Good.
tarian |‘ | I | |' .' . | i
Az Fair lGoed Good |Good | Good | Fair |Fair | Good {Good |Fair.
Alida |
]
Bah Fair Good | Good |Goed Good Tair Falpr Good Good Falr,
Blount | } i | } | | | |
i H | i { | | | | |
Er |Fair | Good t Good | Goed |Good |Fair |Falr |Good | Good |Fair.
Bourbon f | | | | | | | | I
i | i | | [ I | | I
Bta | Poor | Poor | Fair | Poor |Poor | Poor iVery {Poor | Poor | Pocr.
Brems ! : { { } : | poor | : I
ChB, ChG=m=———————— Foor |Fair | Fair | Poor |Poor | Very Very Fair | Poor Very
Chelsea 1 lI II } 1 poor., poor. 1 poor.
De Fair | Good |Good | Good [Good |Patr Fair Good |Good Fair.
o |
DoA: Good {dood | Good Good {Good | Poor Very Good |Good Very
Door } | } I poor. i poor.
| i | } I | | I | | .
Du¥, | | | | f I | | | [
Dune land | | | | | | I i |
| f | | | | | |
Ed |Pair |Fair {Foor Poor Poor |Good Good | Fair {Poor Good.
Edwards } II 1 ! |I =
Ela |Fair | Gocd | Good Good Good |Fair |Fair | good |Good Fair.
Elliott || I| I| I i { Ii : [
EsA | Good | dood |@ood | Good Good Poor Yery | Good |Good Very
Elston | | | | : poor. | i poor.,
| } | | | | |
Fh#, i | | { | i |
Fluvaguents | f | | | | |
| | ; | | | | | i |
Gf |Fair | Poor | Poor | Poop | Poor {Good |Good fFair | Poor |Good.
Gilford | | { ] | l |
| P | | | | |
HaA 1Good | Good {Good |Good Good Poor Poop | Good | Good | Poor.
Hanna | | | | | | | f I |
| | | | | | [ i
HkA |Fair | Good | Good | Good Good Fair |Falr | Good | Good |Falr.
Haskins | | | | ] | | |
| | | I I | | | |
Hm |Very | Poor [Very |Very Yery [ Good |Good |Very | Very |Good.
Houghton i poor, ll | poor. i poor. I poor. |I : } poor. II poor. ;
Ho |Fair | Poor Poor {Poor | Poor | Good |Good |Poor | Poor |@Good.
flouenton ‘ 1 | | '| I 1 1 l
LyA, LyBeeeee—ae—— |Goed 1Good Good | Good |Good | Poor |Very |Good | Goed {Very
Lydlck ! } : } |[ ! poor. { Il ; poor.
McA, MeB-————wsue—-|Good |Good Good | Goed |Good | Poor |Poor |Good | Good |Poor.
Markham | | | | | I | | i
| | 1 I | | I | | i
MEfA, MEB-—eeme {Good | Good | Good fGood |Good | Poor |Very 1Good | Good {Very
Martinsville | } | I| | | | poor. | { | poor.
| | | | I |

See footnote at end of table.
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TABLE 11.-<~WILDLIFE HABITAT--Continued

. Potential for habitat elements {Potential as habitat for--
801l name and [ | wWila | | ! I .
map symbol Oraln |Grasses | herba~ |Hardwood] Conif- {Wetland |Shallow |Openland |Woodland|Wetland
and seed| and | ceocus | trees erous | plants | water |wildlife|wlldlife|wildlife
crops  |legumes | plants plants | arsas |
] | |
Mm, Mi————— e Fair Poor |Poor Foor Poor | Good Good Foor | Poor Good.
Maumee : | | : ) |
| | | | .
MoB. Poor |Pair |Good {Good |Good | Poor Very = |Fair | Good Very
Metea 1 % I 1 poor, I poor.
Mp | Good Fair  |Fair Fair  |Fair  |Good Good Fair  |Fair  {Good.
Milford ! : I | I |
| i | | |
MrE2-- | iood Good Good |Good |Gooq Poor Foor Good Good {Poor.
Morley :
MrC2-- Fair Good Good Good Good Very Very Good Good Very
Morley | poor. poor. | poor.
| : |
MrD2, MrE—ee————— Poor Fair Good Good Good Very Very Fair Good |Very
Morley poor. poor. poer,
|
MsC3 - | Faip Godd Good | Good | Good Very Very Good Good Very
Morley | | . poor. | poor. | | poor.
Mx Poor |Fair Good Fair Faip Falr Very Fair {Falr Poor.
Moroceco | poor.
|
Nf Very | Poor Poor Poor Poor Good Good Foor Poor Good.
Newton poor, |
i I
0al Poor | Poor Fair Falr Fair Very Very Poor Falr Very
Cakville | poor., poor. poor,
|
0zE Yery |Very Fair Falr Fair | Very [Very Poor Fair | Very
Oakville | poor. = poor. | poor. | poor. I = poor.
| | I
Pa Good |Pocr |Poor Poor | Poor {Good |Good [Fair | Poor |Poor.,
Palms ! {
|
Pe - Good PFair Falr AFair Fair | —— Good Falp |Fair Good,
Pewano | I | | i [ [
_ . { ‘
Fh |Falp Fair PFair Fair Falr Foor | Poor Fair Faip |Poor.
Pinhook
|
Pk, | | I |
Plts | -} I i | I i
P1B. Peoor Poor Fair Poor Poor Very Very Poor | Poor Very
Flainfield poor. poor. poor,
|
F1G Very | Poor Fair Poor Poor Very | Very Poor Poar Very
Flainfield | poor, | | poor. | poor. i poor.
| i | I
RaB - Good |Good Good Good | Good {Poor Very [Good Good Very
Rawson l ’ } poor. poOT.
|
Ra02 Faip | Good Good Good Good |Very Very Gaod Good Very
Rawson | | , | | poor. POOT . i ' poor.
: |
R1A, RlB———————mae lGood Good | Good Good |Good Poor |Very |Good Good iVery
Riddles | | poor, | I poor.
' : I | !
FmC2 Fair Good Good Good fGood |Very Very |Good {aood Very
Riddles | | poor. } poor. | f { poor.
| |
RmuD2 Poor Fair Good Good | Good Very Very |Faip | Goad Very
Riddles ! ! I { poor. poor. I = poor,
| |

See footnote at end of table.
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TABLE 11.--WILDLIFE HABITAT--Continued

Potential for habltat elements [Potential as habitat for--
[

8011 name and wila |

| | |
map symbol Grain |Grasses herba- |Hardwood| Conlf- |Wetland |Shallow |openland |[Woodland |Wetland

i
|
land seed| and | ceous | trees | erous | plants | water wildlife|wildiife|wildlife
crops  |legumes : plants | i plants | : areas | Il
| [ | i
| | | | [ I | i
Sh-sm-mmemmem— e Good |Falr |Fair | Pair |Fair | Good jGood |Fair | Fair {Good.
Sehbewa I | ] | | | | | | |
1 1 | i | | i | | |
Se-cenmmmam e |Poor |Pair | Good |Gocd |Good |Fair |Fair Fair |Geood |Pair.
Selfridge | i | | | | [ I
| } 1 | j 1 | | |
SO--wm—mmmem—err——— | Poor fPoor | Poor | Poor | Poor |Good | Goad Poor |Poor fGood.
Suman } | | 1 i | } | |
| ; 1 | i 1 | | |
Teh, TeBr--—aem==== } Good |Good | Goed | Good |Good | Poor |Very |Good |Good |Very
R O TN U N M s R O
PElmmmmm e mmmmmm |Falr | Good i Good lGood | Good |Very [Very | Good i Good |Very
Tracy | | I | | | peor. | poor. | | | poor.
1 | | ] | | | | i |
TeD---mm === wmmm | Poor |Fair |Good | Good |Good |Very |Very |Fair |Good |Very
Tracy | | | | | | poor. | poor. | | | poor.
| . | | i | | | | | |
TYA-srm=mmmmm——— ----|Fair |Falr | Good | Fair |Fair | Poor |Very |Falr |Fair [Very
Tyner i | | | | | | poor. | | | poor.
i | | | | | | | | |
UbA®, | | | | | | | | | |
Udorthents | | i | | i | | | |
| | | | | | | i i i
Uok: | | | | | | | | | I
Urban land. } | | } | | i | | |
| | | | i | | i | |-
Blounte=rr—-wen=== iFair |Good fGood |Good |Good | Poor |Very |Good [Good |Very
[ | | | | | | poor | | | poor.
| | | | | | | | i |
Ucl*. | | | | | | i | | |
Udorthents | } | | t | | i | }
| | | ] [ | | | | |
Uas: i I | i i | | 1 ! |
Urban land. | | | | i | | | | |
i | | | | | | | | |
Bremg=-====rm———--— | Poor |Poor | Fair j Poor | Poor [ Poor |Very |Poar { Poor |Poor.
| | 1 I | | poor. | | !
i | | | | | i | | |
Ue*: _ | ' | | ] | | ] | [
Urban land. | | | i | | | | | |
| | | | I | } | | |
Martinsville--==--=- | Good | Good |Good | Good |dood | Poor [Very |Good |Good |Very
] | | | | I poor. | [ | poor.
| | | | | | ’ | | |
UmB#*: | | i ] ] | | | | !
proan land. ‘ 1 l '| '| ¥ 1 l % '1
Morley===-—--=n--- 1 Good lIGOOd ! Good } Good |I Good 1 Poor Il Poor iGood } Good t Poor
UpB#: | | | | | | | ’ | |
Urban land. I | [ | | i | | |
} 1 | | | | | | |
Psamments. | | | | } | | | |
| | | | i | |
Ow#: | ! | | | I |
Urban land. | | | ] | i |
. | 1 | i | I | |
Whitaker---~we==== Falr %Good 1 Good ‘ Good !Good } Falr Fair %Good 1 Good i Fair.
Waememr——wmm—emma— Very | Poor Poor | Poor | Poor | Good Good |Poor |Poor |Goed.
Wallkill poor. II : ; ll { li :
We--wcm—mmmm——— iVery |Poor i Poor | Poor | Poor |Good |Good [ Poor | Poor [Good.
Warners | poor, II E ‘ II |I lI || 1 {

See foothote at end of table..
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TABLE 11.--WILDLIFE HABITAT--Continued

- Potentlal for habltat elements Potentlal as habitat for—-
801l name and [ wild - I
map symbol Grain |@rasses | herba- |Hardwood| Conif- |Wetland |Shallow |Openland|Woodland|Wetlend
and seed| and ceous treez |  erous | plants | water |wildlifelwlldlife|wildlife
crops  |legumes | plants | | plants areas
o ] |
Wh |Pair Poor | Poar FPoor | Poor Good Good Foor | Poor |Good.
Washtenaw } | ] ’ |
| |
Wt |Fair Good Good |@Good | Good Fair Falr Good |Good Falr.
Whitaker } : | | 1
I i |

* See description of the map unit for compesition and behavior charascterlstics of the map unit.
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[Some terms that describe restrictive soil features are defined in the Glossary.

"5light," "moderate," and "severe." Absence of an entry indicates that the soll was not rated]

TABLE 12{--BUILDING SITE DEVELOPMENT

Soil survey

See text for definitions of

[
| Small

|
| Local roads

low strength,

| [ I
Soil name and | Shallow | Dwellings | Dwellings Lawns and
map symbol | excavations | without | with commercial and streets landscaping
I ] basements | _ basements buildings
| | |
Ad | Severe: | Severe: | Severe: Severe: Bevere: Severe:
Adrian | ponding, ponding, | ponding. ponding, | ponding, excess humus,
{ cutbanks cave,] low strength. low strength. | frost actlon,
| excess humus. low strength. ponding.
i
Az | Severe: Severe: Severe: Severe: Severe: Moderate:
Alida | wetness, wetness. wetness. wetness. | frost action. | wetness.
; cutbanks cave. | | _
BaA. | Severe: Severe: Severe: Severe!: | Severe: Moderate:
Blount | wetness. wetness. wetness. wetness. low strength, wetnass.
| frost action.
| | |
By | Severe: |Severe: fSevere: Severe: Severe: Moderate:
Bourbon | wetness, | wetness. | wetnass. wetness. frost action. | wetness.
| cutbanks cave.} ; |
BtA Severe: |Moderate: | Severe: Moderate: Modeprate: Moderate:
Brems cutbanks cave,| wetness, wetness, wetness. | wetness, droughty.
wetness.
ChB Severe: slight——————— |8light——————— Moderate: Siight-——————-|Moderate:
Chelsea cutbanks cave, slope. droughty,
¢he | Severe: |Moderate: Moderate: | Severe: |Moderate: Moderate:
Chelsea } cutbanks cave.| slope. | slope. slope. | slope. i droughty,
| | | slope. ‘
|
De Severe: Severe: Severe: Severe: | Severe: Moderate:
Del Rey | wetness, wetness. wetness. wetness. | low strength, wetness.
too clayey. ‘ frost actlon.
DoA Blightr—em———— |Moderate: Moderate: Moderate: |Moderate: Slight.
Door | | shrink-swell. shrink-swell. | shrink-swell. | frost action,
! | | | shrink-swell.
| } |
Du*, | | I I
Dune land ; | ]
I
Ed |Severe: |Severe: Severe: Severe: Severe: Severe:
Edwards ! ponding, | ponding, | ponding, | ponding, ponding, excess humus,
. | ezcess humus. | low strength. | low strength. | low strength. | low strength. ponding.
II | i | | frost action.
] | ]
ElA | Severe: | Severe: [ Severe: | Bevere: Severe: Moderate:
Elliott | wetness. | wetness., | wetness. | wetness, low strength, | wetness.
l [ i frost action.
EsA | Severe: Slightem—m——— |8lightemmm————— | Slight=re—=me——| Slight———wm==——| 31ight,
Elston ; cuthanks cave.| | ] I |
| | | l
Fh#, | | |
Fluvaguents |
| I
af Severe: | Severe: Severe: Severs: | Severe: | Severe:
Gilford cutbanks cave,| ponding. ponding. ponding. peonding, | ponding.
ponding. frost action.
Had Severe: Slighte———aa——— Moderate: Slight=———————— | Severe: 3light.
Hanna cutbanks cave. wetness. | frost actien, |
| I
HlcA |Severe: Severe: | Severe: | Severe: Severe: Moderate:
Haskins | wetness. wethess. | wetness, | wetness. frost actlon. wetness.
: i shrink-swell. i
Hm |3evere: | Severe: Severe: Severe: Severe: | Severe:
Houghton | execess humus, | ponding, ponding. ponding, ponding, | ponding,
} ponding. : low strength, { excess humus.
| | |

See footnote at end of table.

|
| low strength.
|
|

|
| frost action,
I
I
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TABLE 12,.--BUILDING SITE DEVELOFMENT--Continued
| I
301l name and Shallow Dwellings Dwellings Small Lecal roads | Lawns and
map symbol exeavations without wilth commerclal and streets | landsecaping
bazsements basements buildings
Ho Severe: Severe: Severe: Severe: Severe: Severe:
Houghton ponding, ponding, ponding, ponding, ponding, excess humus,
excess humus. low strength. low strength. | low strength. | frost action, ponding.
| | | low atrength.,
I
LyA Slight Moderate: Moderate: Moderate: Severa: Slight.
Lydlck I shrink-swell. shrink-swell, shrink-awell. low strength. I
' -
LyB | Slight |Moderate: |Moderate: Moderate: | Severe: | Slight.
Lydick | | shrink-swell. | shrink-swell, | slope, | low strength. |
l { { shrink-awell. =
Mch. [Moderate: [Moderate: [Moderate: {Moderate: | Severe: Slight.
Markham | too elayey, | shrink-swell. | wetness, shrink-swell. | low strength, |
1 denze layer. | | shrink-swell. | frost action.
| | |
McB |Mederate: Moderate: |Moderate: Moderate: | Severe: Slight.
Markham [ too clayey, shrink-swell. | wetness, shrink-swell, | low strength,
| dense layer. | shrink-swell. glope. | frost action.
MFA Severe: Moderate: M6derate: Moderate: Moderate: 3light,
Martinsville cutbanks cave.| shrink-swell. shrink-swell. shrink-swell. low strength,
| froast action.
ME'B 3evere: Moderate: Moderate: Moderate: Moderate: Sllght.
Martinsville | eutbanks cave.| shrink-swell, shrink-swell. shrink-swell, low strength,
| I slope. frost action. :
Mm, Mi=eececmemea— Severe: | Severe: Severe: | Severe: | Severe: Severe:
Maumee eutbanks cave,| ponding. ponding. | ponding. | ponding. ponding.
ponding,
MoB. Severae: Slighfecmeeeae. Slight———mwm——— slight————————|Moderate: Moderate:
Metea cutbanks cave. | frost aegtlon. droughty.
| |
Mp Severe: Severe: | Severe: | Severe: Severe: Severe:
Milford ponding. ponding, | ponding. | ponding. low strength, ponding.
j | ronding,
i frost actien.
MrB2———m = Moderate: |Moderate: Moderate: |Moderate: | Severe: Slight.
Morley too clayey, | shrink-swell. | wetness, | shrink-swell, | low strength.
! dense layer, 1 | shrink-swell. | slope.
Mr2--—————— | Moderate: |Moderate: Moderate: Severe: Bevere: Moderate:
Morley | too eclayey, | shrink-swell, wetness, slope. | low strength. | slope.
| dense layer, | slope. | slope, i |
| slope. | shpink-swell.
MrD2, MrE-———e—— | Severe Severe: Sévere: Savapre: Severe: 3evere:
Morley } slope. [ slope. slope. slope., | low strength, slope.
f | | | slope. !
i
M503=———emmeeee——— | Moderate: Moderate: |Moderate: Severe: Severe: |Moderate:
Morley | too clayey, shrink-swell, | wetness, slope. low strength. glope.
| dense layer, slope. | slope,
1 slope. { shrink-swell.
Mx | Severe: Severe: | Severe: Severe: Moderate: Moderate:
Moroeeco | cutbanks cave,| wetness, | wetneas. wetness. wetness, wetness,
1 wetness. | frost actlon, droughty.
]
NP | Severe: Severe: | Severe: Severe: Severe: Severe:
Newton | cutbanks cave,| pendlng. | ponding. ponding, pending. pending.
1 ponding. | i
|
QaC | Severe: |Moderate: |Moderate: Severe: Moderate: Modepate;
Qakville | cutbanks cave.l slope. | slope. slope. slope. slope,
| | | | | i

See footnote at end of table.
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TABLE 12,--BUILDING SITE DEVELOPMENT--Contlnued

Sail survey

Dwellings

See footnote at end of table.

| . ] I
Soll name and | Shallow Dwelllngs | Small | Lecal roads Lawns and
map symbol | excavations wlthout with | commercial | &and streets landscaplng
E |  basements basements |  buildings :
| 1
| f |
0aE | Severe: Severe: Severe: | Severe: | Severe: Severe:
Gakville | cutbanks cave,| slope. slope. i slope. | slepe. | slope.
= slope. | { .
| |
Pa | Severe: Severe: Savere: | Severe: | Severe: Severe:
Palms | excess humus, | ponding, | ponding, | ponding, | ponding, ponding,
| ponding. | low strength. | low strength. | low strength. | frost actien, excess humus,
| | low strength.
i
‘Pe Severe: Severe: Severe: | Severes Severe: Severe:
Pewama ponding. ponding. | ponding. | ponding. low strength, ponding.
| | ponding,
| frost action.
Ph Severe: Severe: .| Severe: | Severe; Severe: Severe:
Pinhook wetness, wetness. | wetness. | wetness. wetness, wetness.
{ cutbanks cave. 1 frost action.
| |
Pk¥. i i |
Pits
P1B ; Severe: Slight-———m——— 8light——m—————-|Moderate: Slight———=w=m====| Severe:
Plainfiel | eutbanks cave.l slope. | droughty.
| i
Pl1C Severe: |Moderate: |Moderate: | Severe: Moderate: | Severe:
Plainfield cutbanks cave.| slope. | slope. | slepe. slope. { droughty.
| |
RaB. Moderate: | Slight=——=—m——] Severe: Moderate: Moderate: |811ght.
Rawson too clayey, | | shrink-zwell. slope. frost action. |
dense layer, | | |
E wetness, = | 1 1
|
RACR-mmmmm e IModerate: IModerate: | Severe: Severe: Moderate: |Moderate:
Rawson | too clayey, | slope, | shrink-swell. slope. slope, | slope.
| dense layer, | | frost sction.
wetness, | r
R1A. Slight-—w——m—eaa |Moderate: IModerate: Moderate: Moderate: Siight.
Riddles i shrink-swell. shrink-swell. shrink-swell, low strength,
} | frost action.
| ! |
R1E Slight——————-—|Moderate: |Moderate: |Moderate: |Moderate: Slight.
Riddles | shrink-swell. | shrink-swell. slope, | low strength,
} shrink-swell. | frost actlen.
|
RMC2——— e — e m Moderate: |Moderate: Moderate: Severe: |Moderate: Moderate:
Riddles slope. | slope, slope, | slope. i low strength, slope.
| shrink-swell. shrink-swell. | slope,
% 1 frost action.
RtD2 — e e e Severe: | Bevere: Severe: Severe: | Bevere: | Bevere:
Riddles " glope. E glope. slope. } slope. } slope. | slope.
Sb | Severe: |Severe: Severe: Severe: | Severe: Severe:
Sebewa ! eutbanks cave,| ponding. ponding. ponding. | frost astion, | ponding.
| ponding. } } ponding.
Se Severe: ISeGere: Severet Severe: iSevere: Moderate:
Selfridge wetnesas, | wetness. wetness. wetness. | frost actlcn. wetness.
| cutbanks cave.} | ’
I
S0 Severe: | Severe: Severe: |Severe: | Severe: Severe:
Suman cutbanks cave,| floods, | £loods, | floods, | low strength, | wetness,
wetness, | wetness. | wetness. | wetness. | wetness, floods.
floods. l ‘ ; Tloods.
Toh Severe; | S1ightw—m————— Slight | 8light | Moderate: Slight.
Tracy cutbanks cave.| | { frost action.
| |



See footnote at end of table.

frost action.
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TABLE 12.--BUILDING SITE DEVELOPMENT--Continued
| { l
Soll name and | Shallow ] Dwellings Dwellings Small | Local roads Lawns and
map symbol excavations without with commerclal and streets landscaping
basements basements buildings
TeB Severe: Slightemme———— Slighteww—————-|Moderate: Moderate: Siight.
Tracy cutbenks cave. alope. frost actlen.
TeC Severe: ~ |Moderate: {Moderate: Severa: Moderate: Moderate:
Tracy cutbanks cave,| slope. | slope. slope. -8lope, alope. -
frost action.
TeD- Severe: Severe: Severe; Severe: Severe: Severe:
Tracy eutbanks cave,| slope. slaope. glope. slope.. slope.
slope.
TyA Severe; Slight——mm————— Slightemeaaaa_|31ight. Slight Moderate:
~ Tyner cutbanks cave, droughty.
Uha#®,
Udorthents
{
Ut : |
Urban land. 1 l
Uc#*:
Udorthents
Blount——————ee—- Severe: Severe: Severe: Severe: Severe: Moderate:
wetness., wetness. wetness, wetness., | low atrength, wetness,
| frost action.
Ua#;
Urban land, |
|
Bremg———————————-|Severe:: Modepratsa: Severe: Moderate: Moderate: Moderate:
cutbanks cave,| wetness. wetness. wetness. wetness. droughty.
wetness,
I
Ue#: | |
Urban land. |
Martinsville——~—==|Severe: Moderate: Moderate: Moderate: Moderate: Slight.
| eutbanks cave. shrink-awell. | shrink-swell. shrink-swell. low strength, |
; | frost action. |
| ' |
UmB* | | [
Urban land. |
Morley-———————— -=|Moderate: Moderate: Moderate: Moderate: Severa: 8light,.
too clayey, shpink-swell, | wetness, - shrink-swell, low atrength.
| dense layer, | shrink-swell. glope. %
UpB#*: |
Urban land. ] I
|
Psamments., | I i
|
Twd:
Urban land,
|
Whitakepr-—————r- Severe: Severe: | Bevere: ‘Severe: Severe: Moderate:
cutbanks cave,| wetness. wetness., wetness. low atrength, wetness,
wetness. frost action.
Wa Severe; Severe: Severe: Savere: Severe: Severe:
Wallkill ponding. ponding, ponding, ponding, ponding, pondling.
low strength. low strength, low strength. frost aetlon,
| low strength.
We Severe: |Bevere: Severe: Sevepe; Severe: Severe:
Warners ponding, ponding. ponding. ponding. ponding, ponding.
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TABLE 12.-—-BUILDING SITE DEVELOPMENT—Continued

Soil survey

] l
Soill name and Shallow Dwellings | Dwellings Small Local proads | Lawns and
map symbol excavations without | wlth commerclal and streets | landscaping
basements | basements buildings :
|
| | |
Wh | Severe: Severe: | Severe: | Severe: | Severe: | Severe:
Washtenaw | ponding. | ponding. i ponding. | ponding. | ponding, | ponding.
| E frost actlon. 1
Wt Severe: Severe: jSevere: Severe: Severe: |Moderate:
Whitaker | eutbanks cave,| wetness. | wetness. | wetness. | low strength, | wetness.
wetness. 1 | frost action. =

¥ See description of the

map unit for composition and behavior characteristics of the map unit.
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[Some terms that deseribe restrictive soil
"glight," "moderate," "good," "fair,"

noet rated]

TABLE - 13.~-SANITARY FACILITIES

and other

terms.

145

features are defined in the Glossary. See text for definltions of
Absence of an entry indleates that the soil was

I
] Trench

|
S0il name and Septic  tank Sewage lagoon | Area Daily cover
map symbol absorption areas sanitary | sanltary for landfil]l
| fields landfill i landfill
| i
Ad Severe; | Severe: Severe: | Severe: Poor:
Adrian ponding, | seepage, ponding, | ponding, ponding,
poer fillter. | ponding, seepage., | seepage. excess humus,
‘ excess humua, , ‘
Ag. Bevere: |Severe: Severe: Severe: |Poor:
Alida wetness, | seepage, seepage, seepage, | wetness.
| , wetness, wetness. wetness.
Bah Severe: Severe: Severe; Severe: Poor:
Elount wetness, wetness, wetness. wetness. | wetness.
percs slowly. l
Br Severe: |Severe: Severe: Severe: Poor:
Bourbon wetness, | seepage, seepage, seepage, seepage,
wetness. wetness. wetness. wetness,
BtA Severe: Severe: Severe: Severe: Poor:
Brems wetness, | seepape, seepage, | seepage, | seepage,
poor filter. | wetness. | wetness, | wetness. } too sandy.
| | too sandy. {

ChB- Severe: 3evere: Severe; {Severe: |Poor:
Chelsesa poeor filter, seepage. seepage, | seepage. too sandy,
. 1 too sandy. I seepage,

ChG Savere: Bevere: Severe: | 8evers: Foor;
Chelsea | poor filter. seepage, seepage, | seepage. toc sandy,
) ; slope, too sandy. 1 seepage,
De: Severe; Slight——m— e Severe: | Severe: Poor:
Del Rey wetness, wetness, | wetness, too elayey,
percs slowly. | too elayey. | hard to pack,
I : wetness,
DoA: Slight———mmmmee Moderate: Severe:; | 8Lightmm——————— Falr:
Daor _ seepage. seepage. | too elayey,
| | | small stones.
| | | |
Du¥, | I I
Dune land | |
Ed Severea: Severa: Severe Severe:; Poor:
Edwards ponding, | ponding, ponding. ponding, ponding.
| peres slowly. | seepage, | | seepage.
{ ; excess humus. r
E1A |Severe: Severe: |Severe: Severe: Poor:
Elllott | wetness, wetness. wethess. | wetness. | weatness.
, peres slowly. |
Esa | Severe: | Severe: Severa: Severe: Poor:
Elston 1 poor filter. E seepage. seepage., secpage. seepage.
Fht, ; |
Fluvaguents I |
| | !
GE | Severe: | Severe: | Severe: | Severe: |Poor:
Gilford | ponding, | seepage, | seepage, | seepage, seepage,
| poor filter, | ponding. | ponding, ponding, toc sandy,
E } 1 too sandy. | ponding.

8ee footnote at

end of table.
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TABLE 13.-~3SANITARY FACILITIES--Continued

Soil survey

|
| Sewage lagoon

i
| Dally cover

I i |
3011 name and | Septie tank | Trench | Area
map symbol | absorption areas } sanitary | sanltary for landfill
i fields f landfill | landfill
I 1
| | ]
HaA | Severe: Seversa: | Severe: | 8evere: Poor:
Hanna | wetneas, seepage, | seepage, | ‘seepage, seepage,
| poor filter. wetness. | wetness, | wetness. | too sandy.
} | too sandy. l |
Hka | severe: Slightem=mem————— | Severe: | Severe: Poor:
Haskins | wetness, | wetness, | wetness. teo clayey,
| percs slowly. | too clayey- | | hard to pack,
I [ i 1 | wetness.
] i | i |
Him | Severe: | Severe: | Severe: | Severe: | Poor:
Houghton | pending, | seepage, | ponding, | seepage, ponding,
| percs slowly. | excess humus, | excess humus. | ponding. excess humus.
I ponding. { }
Ho Severe: |Severe: | Severe: | Severe: Poor:
Houghton | ponding, | seepage, | ponding, | ponding, ponding,
{ perce slowly. | ponding, i exceas humus. | sepage. excess humus.
| | excess humus. ; 1
|
LyA Severe: |Moderate: | Severe: | Slightem————————— Fair:
Lydick poor fllter. | seepage. | seepage. too clayey.
|
LyB | Severe: Moderate: |Bevere: Slight———————— |Falr:
Lydick | poor filter. seepage, | seepage. | | too clayey.
f { slope. | I :
|
MeA, MeBom———emeee | Severe: Severe: | Severe: Slight———=—m=====|FPoor:
Markham | wetness, wetness. | too clayey. | too clayey,
: percs slowly. { { hard to pack.
ML A |Slightsmmmmmmmmmm Moderate: |Moderate: Slight=———————— | Fair:
Martinsville | seepage. | too clayey. | too clayey,
I } thin layer.
I
MfE Slight——e-em————— Moderate: |Moderate: Slight=mm——————— {Faipr:
Martinsville seepage, | too clayey. } | tac clayey,
| : slope. | i ; thin layer.
Mn, Mo-——-——-——————— Severe: Severe: Severe: |Severe | Poor:
Maumnee ponding, seepage, seepage, | seepage, | seepage,
| poor filter. ponding. too sandy, ponding. | too sandy,
| 1 ponding. % ponding.
MoB Moderate: | Severe: Severe: Severe: |Poor:
Metea percs slowly. | seepage, too sandy. secpage. | seepage,
| | too sandy.
|
Mp Severe: | Severe: Severe: Severe: Poor:
Milford ponding, | ponding. ponding, ponding. too clayey,
| percs slowly. f too clayey. | hard to pack,
I | ponding.
|
MrB2 | Severe: |Severe: Moderate: Slight—————————w—- Fair:
Morley | wetness, | wetness. wetness, | too eclayey,
! percs slowly. | too clayey. | wetness.
| ]
MrC2 | Severe | Severe; |Moderate:. |Moderate: Fair:
Morley } wetness, | slope, | wetness, slope. too clayey,
| percs slowly. | wetness. | slope, slope,
| = | too clayey. wetness,
| |
MrD2, MrE———————— | Severe: | Severe: | Severe: | Severe; Poor:
Morley | wetness, | slope, | slope. | slepe. slope.
peres slowly, 1 wetness. l 1
| | |

|
t slope.

See footnote at end of table.



Porter County, Indiana

TABLE 13.-=-SANITARY FACILITIES-~Continued

147

slope.

See footnote at end of table,

r slope.
|

too clayey.

| { I | ]
Soil name and { Septic tank | Sewage lagoon | Trench | Area | Daily cover
map symbol | absorption i areas | sanitary sanitary for landfill
| fields I | landfill landfill
| | |
MsC3 | Severe: | severe: |Mederate: Moderate: Fair:
Morley | wetness, | slope, | wetness, | slope. | too clayey,
.| peres slowly. | wetness, | slope, slope,
I f } too clayey. wetness.
Mx | Severe: | Severe: |Severe: Severe: |Poor:
Moroceo | wetness, { seepage, | seepage, | seepage, | too sandy,
| poor filter. | wetness. | teo sandy, | wetness. | wetness,
‘ 1 h wetness. seepage.
Ne | Severe: | Severe: | Bevere: Severe: Poor:
Newton -} ponding, | seepage, | seepage, | seepage, | too sandy,
| poor filter. | ponding. | ponding, | ponding. | seepage,
} : ; too sandy. [ ! ponding.
: |
0al Severe: {Severe: Severe: | Severe: Poor:
Oakville poor filter. } seepage, seepage, | seepage. too sandy,
i slope, too sandy. } seepage.
0aE. Jevere: | Severe: Severe: |Severe: Paaor:
Qakville | slope, | seepage, Seepage, | scepage, too sandy,
| poor filter. | slope. too sandy, | slope. slope,
l slope. I seepage.
Pa. Severe: | S3evere: Savere: | Severe: Foor:
Palms | peres slowly, | seepage, ponding, | pending, ponding,
| ponding. | excess humus, excess humus. | seepage. | excess humus,
f E ponding., r
Pe Severe: | Severe: Severe: | Severe: Poor:
Pewamo perces slawly, | ponding. | ponding, | ponding. | too clayey,
ponding. | | too clayey. | | ponding,
1 { hard to pack.
Eh Severe: | Severe: Severe: | Severe: Poor;
Pinhook wetness, seepage, | seepage, | seepage, wetnesas,
| wetness. | wetness. | watness. thin layer.
I |
Pk¥, | | | i
Pits | |
P1B Severe: Severe: Severe: Severe: Foor:
Plainfield | poor filter. seepage. seepage, seepage. too sandy,
| | | toco sandy. | seepage.
P1C Severe: | Severe: Severe: Severe: Poor:
Plainfield poor fllter. geepage, seepage, seepage. too sandy,
’ slope, i too sandy. | sgepage.,
RaB Severe: Severe: |Severe: |IMederate: Poor:
Rawson | wetness, wetness, | too clayey. wetness, too clayey,
| peres slowly. { I ! hard to pack.
RaC2 Severe: Severe: | Severe: Moderate: |Poor:
Rawson wetness, slope. | too elayey. wetness, | toe clayey,
| percs slowly. | slope. hard to pack.
' [
R1A |Moderate: Moderate: |Moderate: Slighte—mv—————e e Falr:
Riddles percs 8lowly. seepage. l too clayey. too clayey.
R1B Moderate: Moderats: |Moderate: Slight——e—e—————— Pair:
Riddles | percs slowly. seepage, I tog clayey. | too clayey.
1 slope. l 1
RmG2 |Moderate: Severe: |Moderate: |Moderate: Fair:
Riddles : percs slowly, } slope, ; slope. | slope,
i | |

| too eclayey.
|
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TABLE 13.--8ANITARY FACILITIES--Contlnued

Soil survey-

Urban land.

I
801l name and Septle tank ] Sewage lagoon | Treneh | Avrea Dally cover
map symbol absorption araas sanltary | sanitary for landfill
: flelds landfill ; landfill
[ i
| ]
RmD2 Severe: Severe: | Severe: | Severe: | Poor:
Riddles slope. slope. | slope. | slope. | slope.
| |
8b | 3evere: | Severe: Severe: | Severe: Poar:
Sebewa | poor filter, seepage, geepage, | seepage, small stones,
ponding, ponding. ponding . | ponding. seapage,
' | too sandy.
: | |
Se | Severe: | Severe: Severe: | Severe: | Foor:
Selfridge | percs slowly, | wetness, | wetness. | wetness, | wetness.
l wetness. } seepage. ‘ seepage. }
so | Severe: | Severe: Severe: | Severe: | Poor:
Suman | floods, | seepage, floods, | flocds, | wetness,
| wetness, | floeds, | seepage, | seepage, | seepage,
I percs slowly. | wetness. | wetness. | wetness. too sandy.
i |
Teh |S1lightmm——————— |Moderate: | Severe: |81light—mmm——————— Good.
Tracy } | seepage. 1 seepage. ; l
TeB |Slight—w———————— |Moderate: |Severe: jSlight———mm—————— | Good,
Tracy | | seepage, | seepage. | I
{ | slope. l }
Tel |Moderate: | Severe: | Severe: |Moderate: Fair:
Tracy } glope. : slope., | seepage. } slope. : slope.
|
TeD | Severe: |Severe: | Severe: Severe: Poor:
Tracy | slope, | slope. | seepage, | slope. slope.
} poor filter. { { slope. E
TyA {Severe: | Severe: | Severe: | Bevers: Poor:
Tyner | poor filter. | seepage. | seepage, | scepage. too sandy,
: { too sandy. { seepage.
Uba%, I | | !
Udorthents | i i |
| 1 | t |
Uck: | | | | |
Urban land. i | | l
| |
Blount=—rm—————=—=— | Severe: | Severe Severe: |8evere: jPoor:
| wetness, | wetness. | wetness. | wetness. | wetness.
| percs slowly. | | | |
| } | | |
Uea*. | | i | |
Udorthents | | | | |
| | | i
Ud#: | | |
Urban land. i | I
| 1 |
Brems |Severe: | Severe Severe: | Severe Poor:
| wetness, | seepage, seepage, | seepage, seepage,
| poor filter. | wetness. wetness, | wetness. too sandy.
] ! too sandy. | |
| | | |
Ue¥*: | | |
tUrban land. | I |
I |
Martinsville———— |8lightmm———————— |Moderate: Moderate: |8light——~mm—————— Fair:
| seepage, too clayey. | too clayey,
| slope. ! thin layer.
1
UmB# : | | |
| |
| |

I
!
i
|
|

See footnote at end of table,
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I - | '
Soll name and | Septic tank Sewage lagoon Trench | Area Dally cover
may symbol absorption areas sanitary | sanitary for landfill
flelds landfill | landfiil
[
|
UmB# ; i | |
Morley-———————w——— Severe: |Severe: Moderate: |Slight——m——re——— |Fair:
wetness, | wetness. wetness, | | too clayey,
= percs slowly. r too clayey, f wetness.
|
UpB#: i I
Urban land. I
Peamments. |
t |
Uw¥: . {
Urban land, |
|
Whitaker———m——————m— | Severe: Severe: Severe: Severe: Poor:
| wetness, | seepage, seepage, wetness, wetness.
{ wetness. wetness. I
Wa Severe: Severe: Severe: Severe: Poor:
Wallkill ponding. poending, | ponding, ponding, ponding.
E seepage. | seepage. | seepage . |
|
We | Severe: Severe: | Severe: | Savere: | Poor:
Warners | ponding. ponding. 1 ponding. = ponding. ! pondling.
Wh Severe: Severs: | Severe: j Severe: |Poor:
Washtenaw ponding, ponding. | ponding. | ponding. | pondlng.
| peres slowly. | | |
| | | |
Wt | Severe: | Severe: | Severe: | Severe: |Poor:
Whitaker watness, | seepage, { seepage, | wetness, | wetness.
} wetness. 1 wetness. { 1

* Sée descriptlon of the map unilt for compositien

and behavior characterlstics of the map unit,.
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TABLE 14[--CONSTRUCTION MATERTALS

[Some terms that describe restrlctive soll features are defined in the Glossary. See text for definitions of
"good," "falr," "poor," "probable,"” and "improbable." Absence of an entry indicates that the soil was

not rated]
i T -
So01l name and i Roadfill Sand | Gravel Topsoil
map symbol
Ad Poor:. | Probable—<——m—m———a—| Improbable: | Pocr
Adrian wetness, | too sandy. | wetness,
low strength. i excess humus,
Ag - Falr: Probable—————w————— -=| Improbable: |Falr:
Allda wetness. | | too eandy. | small stones,
| 1 area reclaim.
BaA-- Poor: Improbable: Improbable: {Poor
Blount : low strength. excess fines. | excess fines. } thin layer.
| i
Br Falp: | Probables——————m———— Improbable: |Good.
Bourbon low strength, ] excess fines. |
wetness, } |
i
BtA Falr: | Probable———————we———| Imprebable: PFoor:

Brems wetness. I too sandy. toc sandy.

| | [
GhB, ChC Good. - [ Probable————m————nmm— i Improbable: | Poor:

Chelsea 7! | too sandy. | too sandy.

De Foor: | Improbable: Improbable: Foor:
Del Rey low strength. | execess fines. excess fines. thin layer.
. | J
DoA Good {Probable—————r————w== | Probable=mr—————=mw——== | Falr:
Door | small stones,
{ 1 II area reclaim.
Du*, | |
Pune land | |
: | |
Ed | Poor: Improbable: Improbable: | Poor:
Edwards wetness, excess filnes, excess [lnes. | wetness,
low strength. = excess humus,
Ela Poor: Improbable: Improbable: {Falr:
Elliott low strength. excess flnes. excess flnes. I too clayey.
|
Esa j Good | Probable——————<e——e=| Improbable: |Faire:

Elston | | too sandy. | small stones,
} ] | 1 area reclaim.
| I i

Fh*, i | 1

Fluvaguents |

! |
ef | Poo Probable————————————— | Improbable: |Poor:

Gilford i etness. | | too sandy. 1 wetness.

|
Hah IGeod | Probable————a—m—————— Improbable: |Fair;

Hanna | too sandy. | small stones,
I [ | area reclalm,
| I | thin layer.
| | i |

HkA |Poor: | Improbable: | Improbable: | Fair:

EBaskins | low strength, | excess fines. | excess fines. | small stones,
| shrink-swell. | | | thin layer.
i | I i

Hm | Poor: | Improbable: | Improbable: | Poor:

Houghton | wetness, | excess fines. | execess fines. | excess humus,
{ low strength. | | = wetness.

| |

See footnote at end of table.
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| | |
801l name and | Hoadfill Sand | @ravel | Topsoil
map symbol | | |
I 1 ]
| | |
I ! |
Ho - | Poor: Improbable: | Improbable: |Paor:
Houghton | wetness, excess fines. | excess flnes. | wetneass,
| low strength. | | excess humus.
| |
LyA, LyB [ Good Probable————w—immm- -~] Improbable: Fair:
Lydick I ) | teo sandy. small stones.
| |
MeA, McB | Poor: Imprebable: | Improbable: | Poor:
‘Markham ‘ low strength. excess fines. 1 excess flnes. thin layer.
MfA, MfB | Good Improbable: | Improbable: Fair:
Martinsville E excess fines. | exceas fines. small stones.
|
Mm, Mn Foor: Frobable—eemeeeem———— | Improbable: Poor:
Maumee wetness. | too sandy. wetness.
MoB | Poor: Improbable: Improbable: Falr:
Metea i thin layer. thin layer. too sandy. too sandy.
Mp Foor: { Improbable: | Improbable: Poor:
Milferd low strength, | excess fines. excess fines. wetness,
. } wetness. |
|
Mr82, Mri2-—————r=——|{Poor: |Improbable: | Improbable: Foor:
Morley low strength, | excess filnes. | excess fines, | area reeclaim.
: {
MrD2, MrE-——————m=====|Poor: | Improbable: Improbable: Foor:
Mcrley low strength. | excess fines, excess flnes. area reclalm,
{ II slope.
MsC3 Poor: | Improbable: Improbable: | Poor;
Morley | low strength. | excess fines. excess flnes. ares reclalim.
Mx Falr: Probable—weccccnaaaaa Imprebable: Falr:
Morocao wethess. too sandy. toq sandy.
Nf Poor: | Probablem—e—me - e | Improkbable: FPoor:
Newton wetness. | | too sandy. | wetness.
0aC Good Probable~—m—e—m—— Improbable: Poor:
OQakville too sandy. too sandy.
Qak Poor: Probable—————— i Improbable: Foor:
Qakville slope. too sandy. too sandy,
alope.
Pa. Poor: Improbable: Improbable: Poor:
Palma wetness, | excess flnes. excess flnes, watness,
% low strength. | 1 | excess humus.
Pe Poor: Improbable: { Improbable: Foor:
Pewamo low strength, excess flnes, | excess fines. wetness.
wetness,
Ph | Poor: Probable——=—————————z| Improbable: Poor;
Pinhook wetness. toc sandy. d wetness.
Pk¥, |
Pits | |
| |
P1E, F1C Good Frobablemeemcc e e ——— Improbable: Poor;
Plalnfield teco sandy. too sandy.
RaB, RaC2-———m—emmee—— | Poor: Improbable: Improbable: Fair:
Rawson low strength, excess fines. excess Clnes. araa reclaim,

shrink-swell.

See footnote at end of table.

| small stones,
; thin layer,
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TABLE 14 L -CONSTRUCTION MATERIALS--Continued
| |
Soil name and | Roadfill Sand Gravel | Topsoil
map symbol E |
! |
i 1
| |
RiA, R1B |Good | Improbable: | Improbable: | Fair:
Riddles } ! excess [ines, | excess fines. f small stones.
|
RmC2 1Good Improbable: | Improbable: |Pair:
Riddles ! excess [lnes. | excess fines. | slope,
| : small stones.
Rmb2 Pair: Improbable: Improbable: |Poor:
Riddles slope. excess fines. excess flnes. 1 slope.
: |
Sb Poor: | Probable—m—em———— Improbable: | Poor:
Sebewa wetness. I excess fines. | wetness,
| | | small stones,
| | : area reclalm.
|
Se | Poor: { Improbable: Improbable: |Fair:
Selfridge | low strength. | excess fines. excess Flnes. | too sandy,
| | | | area reclaim,
| | { small stones.
| |
Se | Poor: [Probable————————n— Improbable: Poor:
Suman | wetness. | too sandy. wetness.
| |
TeA, TeB————m=m————— | Good | Probabl gmwm————-— } Improbable: Fair:
Tracy i | | too sandy. small stones,
: | area reclalm.
| |
TelC Good Probabhle—————m————— Improbable: |Fair
Tracy too sandy. | slope,
| small stones,
{ | 1 area reclaim.
i
TcD |Fair: Probable—————————- Improbable: Poor:
Tracy glope. too sandy. slope.
Ty A Good Probable——=—eewe—— Improbable: Poor:
Tyner | too sandy. l thin layer.
|
Upak. | |
Udorthents } |
|
Uk : | [ .
Urban land. | | | |
j | i |
Blount | Poor: | Improbable: | Improbable: | Poor:
low strength. ! excegs fines. excess filnes. } thin layer.
UcG*, I |
Udorthents | | =
' | i
Uak: I |
Urban land. |
1
Brems Fair: Probable-——————eae= Improbable: | Poor:
wetness. too sandy. too sandy.
Ue¥*:
Urban land.
|
Martinsville Good Improbable: | Improbable: Fair:
| excess flnes. 1 excess fines. | small stones.
UmB# = i | |
Urban land. |
|
Morley Poor: Improbable: [ Improbable: Poor:
|
I

| low strength.
|

See footnote at end of table.

} excess fines.

excess fines.

| area reclainm.
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I I
S0i1l name and Roadf11l Sand Gravel | Topaoll
map symbol |
|
|
I
UpB¥: |
Urban land. ;
Pasamments. | }
’ | |
Uwh : | |
Orban land. |
) |
Whitaker--—e————www-— |Fair: | Improbable: Improbabler Good.
} wetness. I excess fines. ! excess fines. |
¥a |Poor: . {Improbable: Improbable: |Poor:
Wallkill | low. strength, | exceas fines. excess finea. wetness.
| wetness, I
We Poor: | Improbable: Improbable: Poor:
Warners watness, | excess fines. excess fines. wetness.
{ frost action. |
|
Wi |Poor: | Improbable: Improbable: Poor:
Washtenaw wetness. | excess fines. excess fines. wetness.
I
Wt Falr: | Improbable: | Improbable: Good.
Whitaker | wetness. | excess fines. | excess flnes.
i

¥ See desecrlption of the map unit for composition and behavior characteristics of

the map unit,
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TABLE 15,+~-WATER MANAGEMENT

{Some terms that describe restrictive soil features are deflned in the Glossary. See text for definitions of
"glight,” "moderate," and "severe." Absence of an entry indicates that the soll was not evaluated]

| Iimitations for-- Features affecting-—-—
Soll name and | Pond Embankments, | Aquifer-fed Terraces |
map symbol | reservolir dikes, and | excavated Drainage and | Grassed
| areas levees ponds diversions | waterways
| |
{ i I
Ad | Severe: Severe: Severe: Ponding, | Ponding, IWetness.
Adrian | seepage. | seepage, slow refill, | frost action, | soil blowing, |
| | ponding, | eutbanks cave.| subsides. | too sandy. |
: } excess humus. | } i
Ag |3evere |Severe: Severe: {Frost action-—-|[Wetnesg=————=——- |Wetness.
Alida | seepage. | wetneas. cutbanks cave.l| |
Bah Blight=~em—wcme=|Moderate: | Bevere: Percs slowly, |Erodes easily, |Wetness,
Blount plping, no water. frost aetion. | wetness, | erodes easily.
wetness. 1 | percs slowly. :
Br Severe: | 8evere: Moderate: |Frost action, Wetness, |Wetness,
Bourbon seepage. | seepage. deep to water.| cutbanks cave.| scll blowing. |
|
BtA Severe: Severe: Severe: Cutbanks cave Wetness, Droughty,
Brems aeapage. seepage, eutbanks cava. too sandy, rooting depth.
i | I plping. { } soll blowing. |
|
ChBmmm e —— e e Severe: Severe: Severe: |Deep to water |Too sandy, |Droughty.
Chelsea sSaepage. plping, no water. soll blowing. | .
seepage., :
Che Severe: Severe: Severe: Deep to water Too sandy, Droughty.
Chelsea segpage, piping, no water. soil blowing. |
slope. BEEpage . }
|
De : Slightes—emem——— Severe: Severe: |Percs alowly, Erodes easily, |Wetness,
Del Rey wetness. slow refill. | frost actlon. wetness, | ercdes easily,
| percs slowly. | percs slowly.
| .
Dol Moderate: fSevere: Severe: Deep to water |Favorable--————- |Favorable.
Door seepage, I piping. no water. ! |
Du#%, | | | | |
Dune land | | | { {
I
Ed Severs: | Severe: Severe: |Prost action, |[Pending, |Wetness.
Edwards seepage. ponding. slow refill, | ponding, soil blowing. |
subsides. |
ElA. 8light—————————[Moderate: Severea: Prost action--—-|Wetness—————ea- |Wetness.
Elliott | | piping, | no water.
: i | wetness. | E I i
Eah Severe: Severe: Severe: Deep to water Too sandy-—-—-——- | Favorable.
Elston seepage. seepage, no water. l
piping. I | |
[ | i [ |
Fh#, i |
Fluvaquents
ar Severe: | Bevere: | Bevere: Ponding, | Pending, Wetness,
Gilford | seepage. | seepage, | ecutbanks cave.| frost action, | too sandy, rooting depth.
} | plping, | | cutbanks cave.| soll blowing. |
I | ponding. ] { | :
Hah Severe: Severe: Severe: |Deep to wWater Too sandy, Favorable.
Hanna sgepage., seepage. cutbanks cave.‘ soil blowing.
HkA Moderate: Moderate: 3evere: |Peres slowly, Erodes easily, |Wetness,
Haskins seepage. hard to pack, no water. | frost actilon, watness. | erodes easily,
I 1 wetness. | | 1 | rooting depth.
| | |
Hm. | Severe: | Severe: | 3evere: | Ponding, {Ponding——~-———-|Wetness.
Houghton | seepage. | exceas humus, | slow refill. | subsides, | :
| 1 ponding. | | frost actlomn. 1 |
| | I

3ee footnote at end of table.
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TABLE 15.--WATER MANAGEMENT--Continyed
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Limitations for--

I Features allectGing——

|
801l name and | Pond Embankments, | Aquifer-fed | i Tercaces |
map symbol | reservolr dikes, and excavated Dralnage and Grassed
} areas levees ponda diveraions waterways
Ho Severe: { Severe: Severe: Frost action, Ponding, Vetnessa,
Houghton seepage. | excess humus, slow reflll. | subsildes, | soil blowing. |
1 ponding. | ponding. 1
l
A Moderate: |Moderate: Severe: |Paep to water {PFPavorableme—-—iPFavorable,
Lydick seepage . } thin layer. no water.
LyB |Moderate; Moderate: Severe: Deep to water |Favorablé————-|Favorable.
Lydick sgepage, thin layer. no water.
slope,
Meh, Slight————===wu——|Moderate: Severe: Deep to water Erodes easily, |Erodea easily,
Markham hard to pack, no water., | perces slowly. peros slowly.
McB Moderate: |Moderate: Severe: |Deep to wdter Ercdes easily, jErcdes easlly,
Markham slope. | hard to pack. noe water. | percs slowly. peres slowly.
I N
MfA IModerate: Severea: Severe: Deep to water Erodes easlily Erodes easlly.
Martinsville i Seepage. thin layer. no water,
MEB |Moderate: Severe: | Savere: |Deap to water |Erodes easily |Erodes easily.
Martinsville | seepage, thin layer. | no water, | I |
slope. ’
Mm, Mi=————————— Severe: | Severe: Severe: Ponding, Ponding, Wetness,
Mauvmee | seepage. | seepage, | ecutbanks ecave.| cutbanka cave.| too sandy, droughty.
| | piping, . soil blowing.
| ponding., |
MoB Severe: Severe: Severe! Deep to water Too sandy, Droughty.
Matea secpage. seepage, no water. soil blowlng.
{ plping.
Mp |S1tghtee——a———a]Severe: Severa: Ponding, Erodes ezsily, |[Wetneas,
Milford | ponding. slow refill. percs slowly, ponding, erodes easily,
frost actlion. percs 8lowly. perca slowly.
MrB2——— e Moderate: Moderate: Severe: Deep to water |Erodes easily |Erodes easily,
Morley slope. plping. no water. rooting depth,.
MpC2, MrD2, MrE,
MGl e | Severe: Moderate: Severa: Deep to water Slope, Blope,
Morley | slope. piping. no water, erodes easily.| erodes easily,
rooting depth.
Mx Severe; Severe: Severe: Cutbanks cave Wetness, Wetness,
Morocco geepage. seepage, cutbanks cave. too sandy, droughty.
piping, soll blowing.
wetness.
|
Nf Severe: Severe: Severe: 1Ponding, Ponding, Watness,
Newton seepage. piping, cutbanks cave.| cutbanks cave.| too sandy, droughty.
seepage, | g0il blowing.
}.ponding. |
I
0al, DaBmmm—e————— | Severe: Severe: |Severe: iDeep to water |Slope, Slope,
Oakville | seepage, piping, | no water. too sandy, droughty.
; slope. seapage. ' soll blowing.
Pa | Severe: Severe: Severe: Ponding, Ponding, Wetness.
Palims | seepage. excess humus, | slow refill. | frost action, soil blowing.
% ponding. | | subsides. I
Fe |8light—m—m———w- Severe: Severe: Ponding, Ponding=——————- Wetness.
Pewamo 1 ponding. | slaow refill. frost action. ' :
Ph 1 3evere 3evere: | Severe: Frost actlon, Wetnesg——————-—|Wetness,
Pinhook { seapage. | wetness, | ecutbanks cave.| cutbanks cave. rooting depth.
!
{ |

See footnote at end of table.

5.pip1ng.
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TABLE 15.--WATER MANAGEMENT--Continued
I Limitations fore-— | Features affectlng——
So0il name and | FPond [ Embankments, | Aquifer-fed | Terraces
map symbol | resercvolr | dikes, and | excavated | Drainage and | Grassed
| areas | levees | ponds 1 diversions | waterways
; | | | |
I | } f |
Pk*, I i | | |
| | | | |
F1B | Bevere: | Severe: | Severe: |Deep to water |Too sandy, | Droughty .
Plainfield | seepage. | seepage, | no water. | ' soil blowing. |
| SRR | |
P10 | Severe: |Severe: Severe: {Deep to water [Slope, | Droughty,
Plainfield | seepage, | seepage, no water. | | too sandy, | slope.
| slope. l piping. | | soil blowing. = :
| |
RaB |Moderate: jModerate: Severe: |Percs slowly, |[Wetness————— - |Roocting depth,
Rawson | seepage, | hard to pack, | no water. | slope. | percs slowly.
| slope. , wetness, E } i
RaClmmm e ———— | Severe |Moderate; Severe: |Peres slowly, |Slope, | 8lope,
Rawson | slope. | hard to pack, | no water, | slope. | wetness. | pooting depth,
| wetness. | | f | percs slowly.
| l
R1A |Moderate: |8light——m——————— Severe: |Deep to water |Favorable-—--—-|Favorable.
Riddles i seepage. 1 no water. } : % |
| .
R1B |Moderate: |8light———————=| Savere: |Deep to water |PFavorable—————-— |Favorable.
Riddles | seepage, | | no water. | |
1 slope, } I = |
RmC2, RmDZ——————-|Severe: |Slightemmm———— Severe: Deep to water |Slope-——————=a= Slope.
Riddles | slope. no water. |
| |
Sb | Severe: Severe: |Moderate: Frost action, |Too sandy, Wetness.
Sabewa | seepage. | seepage, | slow pefill, cuthanks cave,| ponding.
: ! ponding. E cutbanks cave.| ponding. } {
3e | Severe: |Severa: | Severe: Frost action=--|Wetness, Wetness,
Selfridge seepage. wetness, | slow refill, | | soil bleowing, | erodes easlly,
| cutbanks cave.l | erodes easily.l rooting depth.
i ;
So Severe: Severe: | Severe: {Floods, Wetness, |Wetness.
Suman seepage. seepage, | cutbanks cave,| frost actieon, too sandy. |
wetness, | slow pefill. | cutbanks cave.| |
piping. 1 1 =
TcA Moderate: Severe: |Severe: |Deep to water [|Seil blowing---|Favorable.
Tracy } seepage. } piping. I no water. }
Teb |Moderate: | Severe: | Severe: iDeep to water }Soil blowing-——|Favorable.
Tracy | seepage, | piping. | no water. | |
| slope. : { :
TeC, TeDmmmww————— | Severe: | Severe: |Severe: Deep to water |Slope, | Slope.,
Tracy ; slope. i plping. | no water. I l goil hlowing. |
|
TyA | 3evere: | Severe | Severe: Deep %o water |Too sandy, Droughty.
Tyner | seepage. | seepage, | no water. s0ll blowing.
I | piping. I
] | | | |
UbA¥%, | | i | |
Udorthents | | | | |
| | | |
Uc#: [ [ | |
Urban land. | | |
| | i
Blount |81ight jModerate: | Severe: Percs slowly, Ercdes easlly, |Wetness,
i | piping, | no water. frost action. wetnhess, | ercdes easily.
E I wetness., l E l percs slowly. =
TeG*. i i i I |
Udorthents | | | i [
| | | i 1

See footnote at end of table.
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TABLE 15.~--WATER MANAGEMENT--Continued
- I Limftations for-- [ Features affecting——
Soil name and Fond Embaniments, Aquifer-fed | Terraces !
map symbol regervolr dikes, and excavated Pralnage and Grassed
. areas levees . ponds diversions waterways
| |
Ud#:;
Urban land.
Bremg———————==——-| Severe: Severe: Severe: Gutbanks cave |Wetness, Droughty,
| aeepage. seepage, cutbanks cave.| too szandy, rootling depth.
piping. | soil blowing.
: | I i
PELE | | |
Urban land. {
Martinsville~———- Hbderate: Severe: Severe: Deep to water |Erodes easlly Erodes easily.
‘ { seepage « thin layer. { no water. i . | |
UmB*: | |
Urban land.
Mbrley-----—-—-—-IModeraté: Moderate: | Severe: Deep to water |Erodes easlly |Erodes easlly,
| slope. . . plping. | no water. rooting -depth.
UpB#:
Urban land. |
Paamments.
Owk : : | I
Urban land. l i |
Vhitsker-————ee--|{Moderate: | Bevere: Moderate: |Frost action-—-|Erodes easlily, |Wetness,
seepage. wetness. slow refill, | | wetness. erodes easily.
I | cutbanks cave.{
Wa. Severe: Severe: Moderate: | Ponding, Ponding=————==- Wetness.
Wallkill seepage. excess humus, | slow refill. | poor cutlets, |
ponéing. | frost action. :
|
We Severe: Severe: Severe: {Ponding, Ponding————w———|Watness.
Warners | seepage. | ponding. slow refill. 1 poor cutlets. |
¥Wh Moderate: Severe: Severe: |Percs slowly, Ponding, |Wetness,
¥Washtenaw seepage. piping, slow ref1ll. | frost action, erodes easlly.| perecs slowly,
| ponding. 1 | ponding. = erodes easily.
| - |
Wt Moderate: |Severe: |Moderate: {Frost actlon---|Ercdes easily, |Wetness,
Whitaker seepage. | wetness. | slow refill, | | wetness. | erodes easily.
1 1 cutbanics cgve.‘ 1

¥ ZSee description of the

map unlt for compositlon and behavior characterlstics 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 indicates that data were

Soil survey

not estimated]

| i | Classification  |Frag— | Percentage passing
Soll name and |[Depth| USDA texture | |ments | sieve numbepr—— |Liquid Plas-
map symbeol | | | Unified RASETO | > 3 | | I | 1imit | tieity
| | ] I ltnehes| 4 | 10 | 4o 200 | index
I In 1 [ I [ Fet | | | | Eet
| | | | | ] | | |
ad | 0-30|3apric material |Pt 1a-8 | ———= | === | e e B —
Adrian 130-60]|3and, loamy sand,{3P, M A-2, A=3,1 © |80-100{60~100§235-T5 1 0-30 § —-— | NP
; | fine sand. ; A-1 | ‘ { ; i I
Ag | 0-8 [loamese—cemmne——— | CL, ML, A=l, A-6 [v] | 100 190—100175 95 |50-85 | 25-35 | 3-12
Alida I { CL-MIL, 1 1 | i
| 8-36{1L0am, clay leam, [SC, CL A-b, A-6 0 95-100]190-100|80-95 |35=75 | 24=35 8-14
| | =andy clay loam.
}36-55]|Sandy loam, shaly|S8C, SM-SC |A-2-4, 0-5 90-100185-100(60-90 130-50 20-30 4.10
| clay loam, | A-4 } |
155-60|8tratified shaly [SM, SP-8M |A-3, 0-5 80-95 [70-90 [50-90 5-40 ——— NP
| sandy ¢lay loam | a-2-4 | | |
: | and sand. } | , : ; , l
BaA | 0-1118ilt leam~————=== ML, CL {A=6, A=l 0=5 95=100[95=-100]|90-100|80-95 25=40 3=-15
Blount 111381511ty elay loam, |CH, €L |a-7, A=6 | 0=5 |95-100190~100190-100180-95 | 35-60 | 15-35
i silty clay, clay i - | {
| loam., | | ] | i |
|38-60151i1ty clay loam, |CL | A=6 | 0=10 [90-~100]|90=-100¢|80=100]T70=20 25-40 10=2%
! 1 ¢lay loam. | I I 1 I
Br | 0-12|8andy logm=—=====|8M, SM=SC [A-2, A~4 | 0-5 |95-100|75-99 |40-65 [15=40 | <25 | NP-T
Bourbon {12-25|8andy lcam, loam,|SM, 3C, A-2, A-U4,] 0-5 |90-200175-99 l45-80¢ |20-45 | 15-35 | .2-16
I | shaly sandy SM-30C | A=f | | | | | |
| | loam. _ | | I ] |
{25-65|Loamy sand, sand,|SM A-2, &-4 | 0-5 [B0-100175-99 |40-70 [15-40 | -— | NP
| { shaly sand. | ] i
165-70| Stratified coarselSP, SP-8M,[A-1, A-3 | 0-5 |75-90 {45-85 |40-70 | 3-15 | -— | NP
I | sand to shaly | =M I | | | | | |l .
I | sand. | 1 | | | | | | I
] [ I | | i | | I
Bth | 0-12]8and——————waeu——.|3M, SP-SM |A-2-4, ) 100 |85-100|50-85 | 5-15 | -— | NP
Brems | A-3 | } | |
|112-67|8and, fine sand, |SM, SP-8M |A-3, 4] 100 80-100(50-85 | 5-25 | --—— | NP
f , loamy sand. : A-2-4 : } ; E = f
ChBe e | 0-10|Fine sand———————=|3SM, SP-SM |A-2-4 Q 100 100 |65-80 |1 51 «—— | NP
Chelsea |10-80|Pine sand, sand, ISP, SM, |A-3, 0 100 | 100 |65-80 | 3-15 | -—— | NP
; loamy sand. { 3p-3M A-2-4 : : [ }
Chlmmmmm e | =10 Fine SANd=———————| SM, SP-SM |A-2-} 4} 100 100 |65-80 |10 -35 -—= | NP
Chelsea [10-801Fine sand, sand, ISP, =M, A-3, 0 100 100 [65-80 1| 3 -— | nup
| loamy sand. = SP-SM E A-2-4 ; : ’ {
De | 0-8 |311t loam—-————=|CL, ML, |A=6, A=l 0 95-100{95=-100]90-98 |T5= 95 25-50 | 5-20
Del Rey | I | oL-ML | a-7 I i |
| 8=311811ty elay loam, ICH, CL |a=7, =6 | O |95=100|95=100190=1001T70-95 35-55 | 15-30
| | silty clay. } | - | | | | | |
131-60] 811t loam, silty ICL ML |A-56, A-T, 0 95-100]95~-100190-108170-95 | 30-50 | 5-2%
I " | elay loanm. | ‘ A=l 1 i E 1
e e ——— | 0~=17 | Leam—————smmem——w|{CL, CL-ML |A-U4, A-6 | O 195-100190-100190-100{70-90 25-35 | 5-1%
Door 117-39|Sandy loam, loam,|CL, 3C, |A-6, A-#,] O {75-95 |70-90 |60-90 |30-TO | 20-35 | 5-20
| | sandy clay leam.| SM—SG | A-2-6; | I | | i
| | | CL-ML | A-2-4 i | I | ]
{39-80|Sandy loam, shalyl|SM-3C, SG,|A-2-4, 0-2 |60-95 155-90 |35-80 |20-50 | 15-25 | 5-10
| | sandy loam, | §C, GM-GC| A-4, | | | I i
| | shaly sandy clayl | a-1-B | | I | | |
| } loam. | | | i i | I
i | | | | i | | | I
Du#, | | | | | | | [ | I
Bt || ] N ]
Ed | 0-2218apric material |Pt | A-8 i1 © [ m— ] - I —— ] -
Edwards }22 = — I| -—_ ] 0 I| 100 j| ! —— } ———

—60=Mar1—-———--a—--——

See footnote at end of table,
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TABIE 16.-~-ENGINEERING INDEX PROPERTIES-—Continued
| | I Classification [Frag- | Percentage passing I |
801l name and {Depth| USDA texture |ments sieve number—- Ligquid | Plas-
map symbol Unifled AASHTO | > 3 | limlt tlelity
|inches 4 10 40 200 index
in | = Fet Pet
| .
EL Amermrrrm—mmm st meomn 0-13511t loam—————aeu | e la-6, a=4 | © 95-100}95-100]95-100 | §0-100] 30-4D 8-18
Elllott 13-36811ty clay, siltyiCH, CL l1A-6, A-T 1 0-5 35=100{95=100|90-10075-100] 30-52 11-24
clay loam.
36-60|811ty clay loam, |CL A-6, A=T | 0=5 |95-100]95-100]90-100)70-95 | 28-45 | 11-24
: clay loam. } |
EfA=——m—m e =18 Lofl=———————————— CL, CL-ML |A-4, A~6 | 0 100 100 |85-95 |60-75 | 20-35 5=15
Elston 18-4%5|Loamy sand, loam,|SM, CL, lA-4, A6 | © 95-100|75-95 |50-80 135-65 <30 NP-15
sandy clay loam.| 8¢, ML | |
45-54 | Loamy sand, sandy|SP-SM, SM,]A-2-i, | 0-3 |95-100)75-95 |45-75 | 5-30 25 NP-10
Joam. 3¢, SM=SC| A-3,
A-1-B : |
54-60| Sand=———————————— | SP=SM, SM |A-3, 0-3 195-100|70-95 |40-TO | 5-25 -—= | NP
| A=2=1, | | i
A-1-B E |
Fh#, |
Fluvaquents 1
Gf 0-19| 8andy loamw~———-=|3C, SM-3C A—n, 0 195-100190=-100|60=TCG ]30-40 20-30 K10
Gilford A-2-U | : |
|119-33| Sandy loam, fine [SM, SC, A=2=4 Q |90-100190-100}55-70¢ {20-35 | 15-30 | NP-8
sandy loam. SM=-3C
33-601Loamy sand, =zand |[SM, 8P, A=3, o 90-100]85-100]18-60 |1 3-20 —_— NP
5P-SM A=1-B, |
A-2-4 | I1
HoAmr———————ww—mew]| 0=12|Sandy loam, loam |SC, SM-SC A—2EH, 4] 95-100185-100|60-70 |30-80 | 20-30 5-10
Hanna ) Aw
12-301Leam, sandy loam,|CL-ML, CL,|A-Y4, A-6 0 85-100|75-95 |150-90¢ [35-T0 | 20-30 5=15
sandy clay loam.| 3C, 3M-3C | |
30-42|Loamy sand SM, SP-SM |[A-2-l4, i © 180-100165-90 (40-T0 | 5=15 | ——= NP
| to sandy loan. | A-3, | j |
| A-1-B 1
f2-60|8and, loamy sand |8M, SP-SM ;A-E—ﬂ, | 0-5 30-95 |60-90 |30-70 5-15 — NF
A-3,
b | | A I
Hkh 0-18|Loam————————————|CL-ML, CL |A-4, A-6 | ¢ }95-100|90-100175-100{60-90 | 25-U40 5--20
Haskins 18-4¢|Sandy clay loam, |S8C, CL A-b, A-B 'l 0  [B5-100]|75-100160-85 [40-65 | 20-40 T-20
| elay loam, |
| gravelly sandy
| elay loam. |
40-60]|Clay, silty clay,{CH, CL  |A=7, 4-6 | © 100 [90-100{90-100|80-95 | 35-65 | 1540
{ { silty clay loam. [ i | {
Hmn~—- 0=-66|Sapric material |P% A-8 L —— — - — —
Houghton i II I| t b |
Ho | 0-60|8zpric material [Pt 14=8 | 0 | === | === e e T
Houghton ; ; i E
LyA, LyBer————=—=| 0-9 |Loam-m—-—m—mmm— [CL, CL-ML |A-b, &-6 | 0 |95-100190-100]90-100i70-90 | 25-35 | 5-15
Lydiek 9-43]Clay loam, sandy |CL A-6 o 85-95 |80-90 |75-90 {60-T5 | 30-40 | 18-28
elay loam, loam. | |
43-55| Sandy loam, sandy|SC, SM-3C |A-2-4 0-2 {85-95 [80-00 |55=-65 [25-35 | 15-25 5-10
] elay loam, sand.
|55~60| 2tratified sand 8M, SP-SM |A-1-B, 0-5 B0-95 170-80 |U40-60 f-15 —— NP
to gravelly A-3,
gand. h A=2=Y
McA, MeB=wome—===| 0=10]|Silt loaM=——————— CL, CL-ML |A-6, A-1 0-5 95-100{95-100]90-100 | 85=-95 23~U40 6-17
Markham 10-311311ty c¢lay, silty|CL, CH A=T 0-10 |95-100(90-100]85=100|80-50 Jo-5Y 15-28
¢lay loam.
31-601811ty clay loam, |CL 8-7, A-6 | 0-10 |95-100|90-100]85-95 |80-90 | 30-45 | 13-26
elay loam. i ’ | I

See footnote at end of table.




clay loam.

95-100|

90-100}90-100170—90

160 Soil survey
TABLE 16.--ENGINEERING INDEX PROPERTIES--Continued
| | ’ 1 Classiflcation [Frag= 1 Percentage passlng | |
Soil name and |Depth| USDA texture | [ Iments | gleve number-— |Idiquld | Flas-
map symbol | [ | Onifled ] AASHTO |,> | | 1imit | tleity
| | } | Einchesl 4 10 49 | 200 | index
L ‘ I e e
MEA, MEBo——omeem | 0-12]| Loam———————— |CL, CL-ML |A-4, a-6 | ©0 | 100 ]90-100|80-100|60-90 | 22-33 | 4-12
Martinsville |12-36|Clay leam, silty ICL, SC 1a=4, A=6 | © | 100 190-100]|65~90 [40-90 | 20-35 | 8-20
elay loam, sandyl | i | ] | !
| clay loam. | [ I i ! |
}36=-46]|Sandy loam, sandy|SM ML |A=2-4, P o ] 100 190-100]60-80 |30-60 | 30-40 2-8
|- | elay loam, loam.| | A-4 1 | | |
[46-60|8tratified sand |CL, SC, |A-4 I © 195—1ool85—1oo|80-95 |40=-60 | <25 L-9
| to sandy elay | CL-ML, | | | | i | I
R o i T SO R O P T O
Mm, MA—————————— | 0-23|Loany sand——————— {sm |a-2-4 | o [95-100190-100]|65-85 [20-30 | <30 NP-5
Maumee |23-60| Sand, loamy 18P, SP-8M |A-1-B, | 0 {B5-100175-95 |1B-60 | 3-10 | <30 KP
i sand. | | A-3, | | | i | i
1 | | | A-2-4 | | | | | |
| | | | | | | i | |
L) - P | 0-10|Loamy fine sand |SM | A-2=t { o | 160 | 100 |50=80 [15=-35 | -— NP
Metea j10-38 |Loamy sand, loamy|SP-3M, SM |A-2-4 | o | 1200 | 100 [50-80 {30-35 | --=— | NP
| | fine sand, sand.| | | | | | - | | }
|38-65{Clay loam, sandy |CL, SC lA=6, A-T | © 190-100(90-95 |75-95 |40-75 | 25-50 | 12-30D
| | elay loam, ailtyl | | | | | | i
| | clay loam. | ] | I | | i
65-75|Loam, sillty elay |CL, CL~ML |A-l4, A-6 | 0=3 [85-95 [80-90 |[75-90 {50-75 | 25-40 5-18
loam, elay loam. } : : ; } : !
Mp 0-121811ty clay loam |CL, CH 1A=7 | o | 100 |95-100190~100180-95 | 40-60 | 20-35
Milford 12-54}si1ty elay, siltylCH, CL fA-T | o | 100 95-100190-100175~-100} 40-60 | 20-ho
clay loam, clay | | ] [ | I
loam. | | [ | |
5h-60|811ty clay, siltylcCL 1a-6, A-T | @ 197-100195-100{90-100|70-100} 30-50 15-30
clay loam. | | | | | |
| | i | | | |
MrB2, Mrc2, Mrb2, | | | |
MEEm— e e ——— 0=-8 [8ilt loam==——=m———-— {CL, CL-ML |A-6, A-4 | 0-5 |95-100]95-100190-100185-95 | 25-40 5-15
Morley 8-42|811ty elay loam, |CL | a-6 0-10 [95-100|90-100185-95 180-90 = 25-40 { 10-20
¢lay loam. | | |
42-601811ty clay loam, |CL |a=6, A=T | 0=-10 }[95-100]{90-100185-95 |80-90 | 30-45 | 1¢-25
Kbl I A N -
1] 0 MO — 0-8 |811ty clay loam |CL A=6 0-5 195-100{90-100|85-95 180-90 | 25-840 | 10-20
Morley 8-42}811ty eclay loam, |CL A6 0-10 |95-100]90-100(85-95 |80-90 | 25-40¢ | 10-20
elay loam. | I |
42-po|Sitty clay loam, |CL |4=6, A=T7 | 0=10 |95-100]90-100185-95 |80-90 30-45 | 10-25
elay loam. } | | | ‘ r | {
Mz 0-9 |Loamy sande=——=—=—=- |3M, SM=3C [A=2-4 [¢] [ 100 | 100 50-85 [15-35 | <20 | NP-5
Morocco | 9-60|Pine sand, sand |SM, SP-8M |A-3, 0 | 100 180-100]50-85 5=-25 - | NP
- T 5 |
Nf 0-18 | Loamy fine sand |SM, SM-8C |A-2-4 10 | 100 | 1 50-75 |15=30 {20 | NP=5
Newton 18-60|Pine sand, sand, |3P-SM, SM |A-2-4, | ¢ 1190 |1 50-71% | 5-28% --- | NP
i , loamy fine sand.{ | A-3 i | = | | }
| |
08C, 0aE———owmm—m | 0-7 |Pine sand=-——---——|3M, SP, |A-2, &=-3 | O | 100 | 100 |50-85 | ©-35 | --- | NP
Oskville | ] | 8p-sM | i I I I I
| 7-60|Fine sande—-———--}3M, SP, A-2, A-3 0 | 100 195-100(65-9% | 0-25 | --- | NP
| | | SP-=M | i | |
| | | | | | I
Pa | 0-30]18apric material |Pt - _— | - _— N R p— _—
Palms |3 lClay loam, silty |CL-ML, CL |A-4, A-6 | 0  [85-100}80-100|70-95 {50-90 | 25-4o | 5-20
| | elay loam, fine | | | | I
{ : sandy loem, I ; I : l
e | 0=121811ty clay loam ICL A-B -5 {95-100|90-100]90=100]70=-90 | 25=40 10-20
Pewamo |12-461Clay loam, clay, |CL, CH fA-6, A-T | 0=5 195-100|90-100]/90-100{75-95 | 35-55 | 15-.30
| | silty elay loam.| | | | | | |
: 6- 60=Clay loam, silty icL tA-6, A=T | 0=5 | = 30-45 | 14-25
i | |
{ i i | I

2ee footnote at end of table.
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TABLE 16,~-ENGINEERING INDEX PROPERTIES—-Continued

161

1 | |~ Classification Frag— | Percentage pasaing
Soll name and |Depthl USDA texture ments sleve numbep—-— Liquid Plas-
map gymbol | i ' Unified AASHTO >3 ! limit tlcity
inches 4 190 40 200 index
T 33 Fot
Ph -9 |Loam—————————————|CL, CL-ML |[A-}, 8-6 0 | 100 185-95 |75-90 [50-TC | 20-30 5-15
Pinhook 9-50|8andy ioam, loam,|SC, CL, A-6, A-85,1 0 |95-100]65-95 |50-90 |20-65 | 15-35 | NP-15
loamy sand. SM, ML 4=2 i | | |
50=-60] 5tratified SM, SP-3M, |A-3, | 0-5 80-100|65-95 |35-65 5=-25- - | NP
gravelly sandy SW-8M A=2-4 | . ‘
loam to sand. | ‘ i 1
Pk*, | | | i i | |
Pits | = | }
F1B, Pl0=——=————| 0-6 |Sand—w——e—————— SpP-SM, SM,|a-3, A-2,] O 75-100175-100|40-80 { 3-35 -—- | NP
Plainfleld | | SP A=1 | |
| 6-60]3and——————--—| 3P A-3, A=1,] 0 |75-100175-100|40-70 | 1-4 — NP
| | - | | A-2 | ‘ |
RaB, Rall———————- 0=-16LoaMe—m—————————— |CL-ML, CL |A-U4, A=6 0 95-100185-100| T0-100(55=-90 25-40 5-16
Rawson 16-35|¢lay loam, sandy |3C, CL A-4, A-B 0 85-100]75-100160-85 {35-65 | 20-40 |- 7-20
clay loam, 1
] | gravelly sandy | | | I
| | elay loam. I | | |
35-60|Clay, =ilty clay,|CH, CL A-T, &-6 | 0 100 |90-100)90-100}80-95 | 35-65 | 15-40
silty eclay loam.1 | 1 i !
RlA, RlB=========| 0=10|811% logm=——==—=|CL | A-4, A-6 0 |95-100]85-95 |B0-90 |60-75 | 20-35 8-15
Riddles 110-48| Sandy clay loam, |CL, 8C |A-6 0 190-100]80-95 |75-90 [35-T75 | 25-40 | 10-20
| clay loam, loam.l | | | I | |
| 48-60|Clay loam, sandy |CL, SM, A-b, A-6,| 0-3 185-95 |80-90 150-90 [30-T0 } 15-30 | 2-15
i loam, loam. 5C, ML A=2 1 I 1 | =
RmC2, Rmp2-——e=—--| 0-1(}Loam~———————————-|CL A=ll, A6 | © |95-100]|85-95 {80-90 160-75 | 20-35 | 8-15
Riddles 110-48 [ Sandy clay loam, |CL, SC A-6 | 0 190-100i80-95 |75-90 |35-75 | 25-40 | 10=20
| clay loam, loam, | | | | i } i
|48-60|C1lay loam, sandy ICL, SM, |A-Y4, A-6,| 0-3 |85-95 |80-90 |50-90 |30-70 | 15-30 | 2-15
| loam, loam. 3¢, ML A=-2
3b =12 | LogM=———————————— CL, OL-ML |A-#, A-6 ¢ 95-100180-100|75-95 |50-90 22-35 6-12
Sebewa 12-3T7|8andy clay loam, |SC, CL A-U, A-6 0 95-100165-95 |[55-85 [40-75 | 25-80 8-20
sandy loam, i I
| clay loam. i
{37-60|Sand and gravel |SP, SP-SM,|A-1 0-5 |40-75 |35-70 |20-40 | 0-=10 | -~ NP
ap, GP-GM ! I }
Se 0-24|Loamy fine sand, |SM, SM-3C |a-2 0-5 |95-100]95-100|70-85 |20-35 <20 NP-5
loamy sand, | i
Belfridge |24-2T | S3andy clay 1oam—-=SM, sc, A=2, A-4 | 0-5 [95-100195-100i65-80 126-45 | 15-30 | NP-10
SM-3C
27-60|Clay loam, loam, |CL A6, A=T | 0=5 |95~100190-100]85-100]60~30 | 25-50 | 10-25
gilty e¢lay loam.
30 l 0-13| 811t loam, clay |GL, CL-MI. [A-4, A-6 0 100 190-100175-95 |60-85 | 20-35 ! 5-15
lcam,
Suman [13-37|Clay loam, sandy |CL A-6, A-T 0 100 |90-100|65-95 |50-85 | 30-50 | 10-30
| clay loam, loam. |
I37-60 Sand, coarse sand|SM, SP-SM ‘A-S, 4 1 0 100 |90-100140-75 | 5-25 — | NP
ASD-l,
| | A-1-8 | I |
Ted, TeB, TeC, . ] -
TeD—— i memmm e 0~9 |8andy loal=——mm—— SM, SC, A-2-4, 0 90-100/85-100[60-T0 |30-40 | 20-30 3-10
Tracy ‘ 3M-3C A- i : |
E 9-47|Loam, sandy loam [ML, SM, A=l , A= L] 95-100|80-95 |65~90 |35-70 22-33 | 3-12
3¢, CL
h7-p0}Stratified 5C, 8M, A=2=4, 0 95=-100|70-85 |70-85 |25-50 20=30 3-10
shaly sandy c¢lay| SM-SC A=l
lcam to shaly
loamy sand.
|60-80]| 3tratified loamy |SM, 5P-SM |A-1-B, | 0-5 |80-95 |55-B5 |30-65 | 5-20 -_— NP
| | sand to shaly | A-3, | |
{ | sand. r A-2=l } : -’ : E

See footnote at end of table,
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TABLE 16.--ENGINEERING INDEX PROPERTIES--Continued

Soil survey

| 1 i Classification |Frag- | Percentage passing 1 |
So1l name and |[Depthl USDA texture | | Iments ! sieve number--— {Liquid | Plas-
map symbol | | Unifled | AASHTO >3 ] [ 1imit | tieity
| } inches| 4 10 40 200 | index
= R
Ty Amm—————————— | 0-12|Loamy sand———-—— | sM A=l 0 [90-100[85-95 |50-75 {15-25 | === NP
Tyner {12-60f3and, loamy sand |SM, SP-3M |A-2-4 0 190-100 85-95 |50-T0 |10-3D — NP
UbA®, I
Udorthents | | |
| | | | | | |
Uck; | | i | | i { |
Urban land. { I
) | .
Blount————ma—— 0-11|811t loam-—-——=--—|ML, CL A-6, A=8 | 0-5 195-100195-100190-100180-95 | 25-40 3-15
11-38|8ilty clay loam, |CH, CL A-T, A-b 0-5 {95-100}90~100]|90-100]80-95 35-60 15-35
ailty clay, clayl |
icam., | |
38-6013ilty clay loam, ICL A=6 | 0=10 |90-100]|90-100{80-100|T0=90 25=l0 1025
| clay loam. [ | ;
Ucgt, | | | | | |
Udorthents | t | ; | |
| | | | | | | | |
Ud#*: | | | | | | | |
tlrban land, ; | I } ; { ;
Brems—mm—————m- : 0-12|Fine sand=mmmm——— SM, SP-SM ,A—Z- R r 0 100 |85~100!50—85 { 5-15 } — | NP
A=3
112-67}8and, fine sand, |SM, SP-3M |a-3, I o 100 |Bo-1p0|%0-85 | 5-25 | --~ | NP
loamy sand. | | A=2-4 | | | | | | |
| | I } | i i } I
Ue¥: | | | | | | |
Urban land. f , : ; ‘ |
Martinsville————| 0=12|Loame—=———————w L, CL-ML |A-4, 8-6 | © | 100 190-100|80-100|60-90 | 22-33 412
|12-36]|Clay loam, ailty |CL, S8C la-4, A-6 | @ ! 100 [90-100|65-90 |40-90 | 20-35 B-20
clay loam, sandy| ] |
clay lcam, | | | |
36--16| Sandy loam, sandy|S8M, ML |Am2~4, | @ 100 |90-100(60-80 {30-60 | 30-40 2-8
| clay loam, loam.l| | a-4 | i | | | |
|46-60]8tratified sand |CL, SC, |A=4 | 0 195-100i85-100|80-95 |[#0-60 | -<25 | 14-9
| | to sandy clay | CL-ML, | | |
loam. ; SM-3C ; : }
UmB#* : | { |
Urban land, ‘ 1 ! E 1
e ] 0-8 |511t leam--—~————|CL, CL-ML |A=6, A=d | 0-5 [95-100]{95-100190-100]|85-95 | 25-40 | 5=15
| 2|Silty clay loam, {CL A=B | 0-10 |95-100]90-100185-95 |80-90 25-40 | 10-20
| | elay leam. | j : |
|42-60i811ty elay loam, ICL A=6, A=T7 | 0=10 [95=100(90=100|85-95 |50-90 30-45 10=-25
i clay loam, i | ]
I
UpB#: | | | | | | | } | | |
Urban land. | | I | I I | i I | i
I | | | | | | | I
Psamments . | i | | | I I | i
| | | ! | | | | |
Uwk; I | | i | | I | | |
Urban land. | l A | l ‘
Whitaker—memmm—m— (L § P CL, CL-ML |a-4, a~6 | 0 | 100 195-100|80-100|60-90 | 22-33 | 4-12
9-411Clay loam, loam, |CL A-6, A-T 1 © 100 95-300] 901001 70-80 | 30-47 12-26
| silty elay loam. i | I
[41-60|Stratified coarse{CL, SC, |A-k | © |98-100198-100]60-85 {40-60 | 15-25 | 3-9
| 1 sand to clay. | ML, SM 1
Wa 0-8 511t loom~—=—————— ML, 8M, OL[A-5, A=-T | © 95.100(90-100|70-100140-90 ho-50 5-15
Wallkill §-321811t loam, loam, |CL, CL-ML,lA-4 | 0 175-100(70-100160-100140-90 15-25 5=-10
I | gravelly silt sM-SC, 3¢ | | | | I i
| | loam. | | I ! | | |
{32-60)Sapric material, |Pt | A-8 | o — ——— | | - —_— —
= | hemic material. , E ; E

See footnote at end of table.
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TABLE 16 .--ENGINEERING INDEX PROPERTIES--Continued

| | Glasalification [Frag- | Percentage passing } ]
Soll name and Depth|l TUSDA texture ments | sieve numbepr—- Iiquidé | Plas—
mep aymbol § Uriified AASHTO >3 | [ limit | tiecity
' J inches| U 0 | 40 200 index
o | Bt | Pk
We-= 0-10| 511t loam-——————-|ML, CL, OL|A-T, A-G ] 95-100]95-100190-100]|70-95 | 42-50 515
Warners 10-24{811t loam, loam, |ML, GL A-H 0 95-100]95-100)90-100}70-95 { 15-30 5-10
| sllty clay loam. |
24=60 | Mar]l e e —— — | o | — ——— — —— —— -
| .
Wh : 0=-371 811t loam~————=—==|ML, CL A~b, A-B 0 100 100 90-100170-90 27-36 B-32
Washtenaw 37-801811t loam, clay [CL, ML Aeb, A=} 0 100 100  190-100[70-90 | 27-36 412
. loam, silty
j elay loam, : i |
Wt i 0-9 |LoSM————w—m——————|CL, CIL-ML [A-4, A6 | O 100 95-100|80-100]{60-90 | 22-33 Baa2
whitaker | 9-41{Clay loam, loam, {CL |a-6, A-T Q 100 195-100]90-100]T0-80 | 3J0-47 | 12-26
I | sandy loam. : I |
141-60]{ Stratified coarse|CL, SC, JA-4 [+ 98-100168~100|50-85 |40-A0 15=-25 3-9
1L sand to clay. *I ML, SM 1I = il 1 I E

* See description of the map unit for composition &nd behavior characterlstics of the map unis.
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apply to the entire

apply only to the surface layer.

Entries under "Erosion factors-——T"
ot avallable or were not estimated]

p" and "Organic matter®

-*PﬁYSIGAL AND CHEMICAL PROPERTIES QF S0ILS

"Wind ercdibility grou

Entries under
Absence of an entry indicates that data were n

profile.

164

[The symbol < means less than; > means more than.
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TABLE 17.-~-PHISICAL AND CHEMICAYL PROFERTIES OF S0IL3--Continued
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TABLE 1T.--PHYSICAL AND CHEMIGAL PROPERTIES OF SOILS--Continued
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See footnote at end of table.
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TABLE 17.--PHYSICAL AND CHEMICAL PROFERTIES OF S0ILS--Continued
| 1 ) | [ Brosion|Wind
S0il name and Depth|Clay Moist Permea~ |Avallable Soil Salinity| Shrink- factors|erodl-|Organile
map symbol <2mm bulk bility watey reaction sWell bllity| matter
density : capacity potential | K T Igroup
i in ret G/cm- In/hp In/in pH Mthos/ em | Fet
Uwk : | ] | |
Urban land. 1 I | | | l |
| | |
Whitaker———————={ 0-9 8-1711.30-1.45] 0.6=2.0 [0.20-0.24|5,6=T.3 {2 LoW==————{0.37] 5 5 1-3
| 9-41]18-30]1.4%0~-1.60] 0.6-2.0 [0.15-0,19]|5.1-6.0 <2 Moderate [0.37] I
|41-60= 3-1811.50-1.70| 0.6=6.0 :0.19-0.21}6.6-8.& €2 I.ow-—--—--lﬁ.37| [
Wa 0-8 |10-2711.15-1.40] 0.6-2.0 |0.16=0.21]5.1-7.3 <2 LowWm—————ee{ 0. 491 3 —— 4-12
Wallkill 8-32115-27]1.15-1.45] 0.6-2.0 [0.15-0.20|5.1-7.3 {2 LoW====—— {0,143
!32-60 — —— | 0.2-6,0 I0.19-—0.22 5.6-7.3 2 LOW—m———— e———
Ve | 0-10] === — | 0.2-2.0 l0.17-0.2216.1-7.8 2 LoWeem———— | mee | wee | e ——
warners 110-24] wee —_ | 0.2-2.0 10.16=0.2017.4=T.8 <2 s e e I i
24=60] === -_— i - } — 7.9-8.4 } <2 LoWemmmene | cme—
¥h 0-37115-27011.30=-1.45] 0.6=2.0 [0.22-0.24]|6.1-T.3 2 Lower————=={0,37] 5 5 3-7
Washtenaw 37-80}15-27 1.30-1.50:0.DB~0.6 0.20-0.2216.1-7.3 L2 LoW——————— 0.37
Wt 0-9 | 8-17}1.30-1.45] 0.6-2.0 [0.20-0.24}5.6=T.3 | <2  [Loww———=|0.371 5| 5 1-3
Wnitaker | 9-41118-3011.40-1.60] 0.6-2.0 10.15-0.1915.1-6.0 | <2 |[Moderate [0.37
}fll-fiDE 3-18{1.50-1.70! 0.6-6.0 !0.19-0.21I6.6-8.u : €2 l[Low--—--——IlO.37

* See description of the map unit for composition and behavier characteristices’of the map unit.



[See text for definitlons of terms such as "brief," "apparent,"” and "perched." The symbol > means more that.

-—SOIL AND WATER FEATURES

entry indicates that the feature 1s not a concern)

891

Absence of an

[ [ Flooding I High water table Bedrock i | Rlsk of corrosion
So1l name and  |Hydro-| | | [ | | |Potential |
map symbal | logilc| Frequency | Duration |Months | Depth*| Kind |[Months | Depth |Hardnessl frost [Uncoated |Concrete
|group | ] | | | | action | steel
T | ! I Ft 1 | In | |
| | | | I | | | |
Adreeeecmemmmaennn | A/D |Noneewmammus [—— | ~~- {+.5-1.0]Apparent|Nov-May| >60 | --= |High==«-- |High----- {Moderate.
e A T O P R A A
Agemmemmcacamanoon | B  IMone-------- | - | ==- 1.0-3.0|Apparent|Jan-Apr| >60 | --- |High----- iModerate |High.
41lida I| I[ } II | | It II |
BAAmeeemmsmaamaaa= | © Nong----w=nw [ -—- | --- 1.0-3,0|Perched |Jan-May| >G0 [ |High----- |High=--=--~ |High.
Blount i | | | | |
| | } | | | | }
BPeemeeememmcemmean- | B fNongewas-—u- | - | == 1.0-3.0| Apparent |Nov-May| >60 | --- |High==--- |LoWeneamm [Moderate,
Bourbon ; | g ’ ‘ | | ; :
BtAmeemmmmanmaeann A None -« wwmmm-n  [— | --- 2.0-3.0|Apparent |Jan-Apr| »>60 | --- |LoW==man- {Low------ {High.
Brems | |- | i
| | | | | |
ChBE, ChC------u-w- A |None-----u-- Fo--- | === 6.0 | === | == | 260 | --- |LoWamm=nn ILow----vn | Low.
Chelsea | | | | | | ] |
| [ I | | | i | | ol
DEmmmwemmmemmmem-= ¢ |Hone ~w=weewee | —_— | === |1.0-3.0]| Apparent | Jan-May] >B0 | === [High--=w- |High----- | Low.
Del Rey ] | | | | | | | | | |
i | | | | | | | |
DOA-ceccccemeeman= | B | Nong-------- | _—— | --= | »6.0 | --- | === | »60 | --- IModerate |Moderate |Moderate.
Door | | | | | | | | | | : | |
| | | | } | | | | | | |
Du*#, | | | i | | } | | | | |
Dune land | i | | | | | | | | |
I | i } | | | | ] | ]
Bd--rreeememmmeaaa | B/D {None-=~===== | - foaan {+.5-0.5lApparent|3ep-Jun| >60 1 --- |High===-- iHighewe-- Low.,
Edwards | | I I | | | I i | |
| | | | [ | | | i i i
o 1 | ¢ |None-==cee== | -——- | === jl.0-3.0jPerched |Mar-May| »>60 | === |High===w- |High----- Moderate.
Elliott | i | | ] | ! [ I |
i | | | i N I | | |
E8A-—--—--mmmmr=—- | B INone-===uv-uu - | === } »6.0 | === | - | >60 | === |Low-=~ww-- |LoW rer==== Moderate.
Elston | { | | | | | | | | |
| ;| | I | | f | | | |
Fhi¥, | I | | | I | | i l |
Fluvaquents | | | | | | | | i | |
| | | | I | | | | i i
Gf mmemmmmmmmmm——a- | B/D  |None==eem=== -—-- | === |+.5-1.0| Apparent|Dec-May] >60 | --- Highw==== High-~=-- |Moderate,
Gilford l| II | : , II { :
Hallemmmmmmmemmeeaa o | B (3o TR e pap—— - - 13.0-6.0] Apparent |Mar-Apr] >60 | - High===-=- Moderate |High.
BT S ] |
HkAmmmmmmmaa e | © |Nong-=-weanax | -——- | =-- " |1.0-2.5|Perched |Jan-Apr| »>60 | we- High=-===- High=----- [Moderate,
Haskins , } : ! { : ‘ |
Hllmmmmmmmaeeaae e | D |None==w====== ! --- -=~ | +2-0.5|Apparent|8ep-Jun| >60 | --- |High===== |High====- [Low.
Houghton | 1 I l % 1 {

See footnotes at end of table.

l i
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TABLE 18,--S0IL AND WATER FEATURES--Centinued

See footnotes at end of table.

T ' Flooding | High water table Bedrock | | Risk of corroslion
Soil name and Hydro- | | [ Potential | |
map symbol logic! Frequency Duration |Months | Depth*| Kind {Months | Depth |Hardness| frost |[Uncoated |Conerete
: Eroup : : | action | steel
= | = |
|
Ho - A/D [Honem—————ee — ~ww |+,5=1.0{Apparent|Sep-Jun| >60 | |High |High | Low.
Houghton | | 1
7 PR - T — B Nong———————e — | —— >6.0 — —_— >60 - Moderate |Low==mwmaa Modarate.
Lydleck , | !
MeA, MeB-m—mme—o—m o] None—————am- — ==~ |3.0~6.,0{Perched |Mar-May! »>60 === |Highw———=|Moderate {Moderate.
Mapkham g
an; MiBemmwwe———| B Nonge——mm—a- —_— — ¥6.0 —_— ——— »60 —_— Moderate [Moderate [Moderate.
Martinsville E | | ;
MmN, Mie——————————— | 4/D  |Non@—mewe——— - —~== |+.5-1.0]|Apparent|Dec-May| >60 I Moderate |High———-|Moderate.
Maumee |
MoB B {Nonew———eme—= —-— —— >6.0 —_— — >60 — Meoderate {Moderate |Moderate,
Metea | i l |
Mp - | B/D  |None———————s | - | === [|+.5-2.0|Apparent{Mar-Jun| >60 ==~  |High High Low.
Milford I } E ] :
MrB2, MrC2, MrD2, | ! | [ I
MrE, Msl3e—sm—m——— c None——e————— } —_— w—= [3.0-6.0|Perched |Mar-May|l >6&0 | J— |Moderate |High-———-|Moderate.
Morley | | 1 % I 1 t
Mz B | None———————— — —= [1.0-3.0lApparent |Jan-Apr| >60 [— |Moderate |LowWem=m—-— High,
Moroecco : : | | {
NP A/D  |Nongeem————- — === |[+.,5-1.0|Apparent |Dec-May| 60D —_— |Moderate |High=———- High,
Newton I | 1 E
0aC, 0aF—w—maaara—— " A Nong——mm———— — —_— >6.0 —_— | —- »B0 — Low Low: |Moderate.
Qakville . |
Pa. A/D  |[None——w—uere —-_— ww=  |+.5=1.0| Apparent |Nov-May >60 ——- |High High Moderate.
Palms
i .
Pa [T A r T ' - S — — | ——— +1-1.0| Apparent | Dec=May| >60 — High High |Low.
Pewamo | : i
Ph B/D |None——————ea _— — 0=-1.0|Apparent | Jan-Mayl >60 — High High High.
Finhook
| Plw#,
Pits
F1B, Pl0————m—mmea—— A Nongmm—————— —— -— »6.0 — — *60 -— LoW————— | LoW—————— High.
Plainfield | |
RaB, RaC2=mmmmm—ne| B NHong=mmmmm—-| — -== |2,5-4.0|Perched |Jan-apr| 3>60 —_— |Moderate [High———— High.
faios | . T |
|
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TABLE 18.--S0IL AND WATER FEATURES--Continued

301l name and
map symbol

|
Hydro-|

Flooding

High water table

Bedrock

logic

I
Frequency | Duration

Months

Depth*

Kind

{Months

Depth

|
|Potential
|Hardness|

frosat
| astlon

[ Rlsk of corrosion

|
|Uncoated
steel

|
|Conerete

RlA, R1B, EmC2,
RmD2
Riddles |

sb
3ebewa

Se——-
Selfridge

So |
Suman

TeA, TeB, TeC,

TeD— s mmm e m -
Tracy 1

TyA |

Tyner

UbA®®,
Udorthents =

Jokk:
Urban land.

Blount————————eaa

UcQxs,
Udorthents

Ugs#;
Urban land.

i
Upk#; |
Urban land. !

|

Martinsville———--

UmB# # ;
Urban land.

Morley=——m=——————

|
UpB#*#; |
Urban land.

Psamments.

Uy
Urban land.

See footnotes

group

B |None——————-

B/D

C  |None=——————

A None——eceeamaa

at end of table.

!
i
|

|
|
I
|
[
|
I
|
|
|
[
|
{
|
I
i
I
l
|
I
I
!
|
[

6.0

>6.0

>6.0

1.0-3.0’

{
12.0-3.0

3.0-6,0

Ft

1.0-2.0}Apparent

|
0-0.5| Apparent

Pepched

Apparent

Perched

l
]
[
|
[
I
{
I
!
I
I
|
!
I
f

|
+1-1.0;Apparenti8ep—May
Nov-May

Nov-Jun

Jan-May|
|

Jan-Apr’

Mar-May

n

»60

>60

»60

>B0

»60

>60

>60

>60

>60

>60

Moderate

High

Moderate |Moderate.

|
| High: Low.

High Low.

High

High

Moderate

|
High |Low.
|
i

I
LOoW—————— |High.

Low

High

High.
I
|
|

High.

High
|

Low

Moderate

Moderate

High.

Moderate |Moderate.

Moderate.

I
l.
|
i
|
|
|
|
;High —————
|
|
|
|
|
|
|
|

0L}
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TABLE 18.--30IL AND WATER FEATURES--Continued

| | Flooding | High water table I —Pedrock i | Hisk of corrosion
S011 name and |Hydro-{ | [ | ] I [ | |Potentiall
map symbol | logic| Frequency Duration |Monthz | Depth* Kind |IMonths | Depth |Hardness| frost |Uncoated |Concrete
{group | | I ] actlon | steel
| 1 I Ft [ { In {
| | | | |
Tk : - i | | | |
Whitaker-m—e————=| ¢ Nohe———————- | — I — I1.0—3.0 Apparent{Jan—Apr{ >60 — %Higk :Higr Moderate.
Va n NOn@=mesm— - — | wwe }+.5-0.5|8pparent|Sep-dunl >60 —— High-~-—~=fModerate |Moderate.
Wallklill | , ] [ 1.
We | D Nong——————- — = |+.5-0.5]Apparent |Nov=Jun| >60 —_— High High LowW.
. Warners - 1 t %
Wh C/D  |Non€===————- | - | === [|+.5=1.0|Apparent|Dec=-May| »>60 _— High High Low.
Washtenaw | | i | | | |
| | | |
Wt G NON@=—m————— —_— | === |1.0=3%.0|Apparent|Jan-Apr| >60 -_— High: High Moderate.
Whitaker | | |
| | | L l [ | |

# A plus sign under "High water table--Depth" 1
** See description of the map unilt for composition and bhehavior characteristics of the map

indicates ponding.

unit.
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[an asterisk in the first column indicates that the soil 1= a taxadjunct to the serles.

description of those characteristics of the soll that are outside the range of the seriesl

Soil survey

TABLE 19|.—=-CLASSIFICATION OF THE S0ILS

See text for a

|
2011 name | Family or higher taxonomie class

|
i

Adrian [ Sandy or sandy-skeletal, mixed, euic, mesic Terric Medlsaprists

Alida | Pine-loamy, mixed, mesiec Aquollic Hapludalfs

Blount | Fine, i1llitiec, mesic Aeric Ochragualfs

Bourbon | Coarse=loamy, mlxed, mesic Aquultic Hapludalfs

Brems | Mized, mesic Aquiec Udipsamments

Chelsea -——| Mlxed, meslc Alfic Udlpsamments

Del Rey Fine, 111itiec, mesic Aeric Qchraqualfs

Door Fine-loamy, mixed, mesic Ultic Hapludalfs

Edwards Marly, eulc, meslc Limnlc Medlsaprists

Elliott Flne, 11litle, mesle Agule Argiudeolls

Elston Coarse-loamy, mixed, mesie Typie Argiudolls

Fluvaquents | Loamy, mizxed, meslc Fluvaquents

Gilford | Coarse-loamy, mixed, mesic Typie Haplaquolls

Hanna | Coarse-loamy, mixed, mesic Aquultic Hapludalfs

Haskins Fine-loamy, mlxed, meslc Aerlc Ochragqualfs

Houghton Eule, mesic Typic Medisaprists

Lydick Fine-]loamy, mixzed, meslc Mollic Hapludalfs

Markham | Pine, 1llitic, mesic Mollie Hapludalfs

Martinsville | FPine-loamy, mlxed, mesilc Typle Hapludalfs

Maumee | Bandy, mlixed, mesic Typlc Haplaquolls

Metea | Loamy, mixed, meslc Arenic Hapludalfs

Milford | Fine, mlxed, mesic Typic Haplaqueolls

Morley—-— | Fine, 1llitic, mesic Typic Hapludalfs

Moroceo | Mized, mesic Aquic Udipsamments

Newton | sandy, mixed, mesic Typlc Humaquepts

Oakville | Mixed, mesic Typie Udipsamments

¥Palms | Loamy, mixed, euic, meslic Terrlc Medlsaprists

Pewamo | Fine, mlxed, mesic Typic Argiaquoll=

Pinhook | Coarse-loamy, mixed, meslec Mollie Ochragualfs

Plalnfield | Mizxed, mesic Typic Udipsamments

Rawson | Pine-loamy, mixed, mesic Typic Hapludalfs

Riddles | Fine-loamy, mized, mesic Typic Hapludalfs

Sebewa | Pine-loamy over sandy or sandy-skeletal, mixed, meslec Typlc Arglaquolls

Selfridge | Loamy, mixed, mesic Aquic Arenic Hapludalfs

Suman | Pine-loamy over sandy or sandy-skeletal, mixed, mesic Fluvaquentie Haplaquolls

Tracy | Coarse-loamy, mixed, mesic Ultic Hapludalfs

Tyner | Mized, mesic Typie Udipsamments

Udorthents | Loamy, mixed, meslc Udorthents

Wallkill—- | Fine-loamy, mixed, nonacid, mesic Thapto-Histie Fluvaquents

Warners | Pine-silty, carbonatic, mesile Fluvaquentic Haplaquells

Washtenaw | Fine-loamy, mixed, nonacld, mesic Aerle Fluvaquents

Whitaker {

Fine-loamy, mixed, mesles Aerlic Ochraqualfs

#rtl. 5. GOVERNMENT PRINTIRG OFFICE . 1981—324-898/83
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