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

for specialists in wildlife management, waste disposal, or pollution control.



This is a publication of the National Cooperative Soil Survey, a joint effort of
the United States Department of Agriculture and agencies of the States, usually
the Agricultural Experiment Stations. In some surveys, other Federal and local
agencies also contribute. The Soil Conservation Service has leadership for the
Federal part of the National Cooperative Soil Survey. In line with Department of
Agriculture policies, benefits of this program are available to all, regardless of
race, color, national origin, sex, religion, marital status, or age.

Major fieldwork for this soil survey was performed in the period 1975 to 1977.
Soil names and descriptions were approved in August 1977. Unless otherwise
indicated, statements in the publication refer to conditions in the survey area in
1977. This survey was made cooperatively by the Soil Conservation Service
and the Michigan Agricultural Experiment Station. It is part of the technical as-
sistance furnished to the Bay County Soil Conservation District. This soil survey
was partly financed by the Bay County Board of Commissioners under provi-
sions of an agreement with the Soil Conservation Service.

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

Cover: Potato field on Bellevlile solil is protected from soll blowing
by rye strips and autumn-olive hedgerow.
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Foreword

This soil survey contains much information useful in land-planning pro-
grams in Bay County. Of prime importance are the predictions of soil behavior
for selected land uses. Also highlighted are limitations or hazards to land uses
that are inherent in the soil, improvements needed to overcome these limita-
tions, and the impact that selected land uses will have on the environment.

This soil survey has been prepared for many different users. Farmers, for-
esters, and agronomists can use it to determine the potential of the soil and the
management practices required for food and fiber production. Planners, com-
munity officials, engineers, developers, builders, and home buyers can use it to
plan land use, select sites for construction, develop soil resources, or identify
any special practices that may be needed to insure proper performance. Con-
servationists, teachers, students, and specialists in recreation, wildlife manage-
ment, waste disposal, and pollution control can use the soil survey to help them
understand, protect, and enhance the environment.

Great differences in soil properties can occur even within short distances.
Soils may be seasonally wet or subject to flooding. They may be 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 kind of soil is shown on detailed soil maps. Each kind of soil in
the survey area is described, and much information is given about each soil for
specific uses. Additional information or assistance in using this publication can
be obtained from the local office of the Soil Conservation Service or the Coop-

erative Extension Serv% W -

Arthur H. Cratty
State Conservationist
Soil Conservation Service

vii
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SOIL SURVEY OF BAY COUNTY, MICHIGAN

By Glenn A. Weesies, Soil Conservation Service

Fieldwork by Glern A. Weesies, Soil Conservation Service, and
Martin J. Wissmueller, Robert L. McLeese, Erik P. Johnson, Gary M. Geosling,
David J. Hvizdak, and William L. Kowalski, soil scientists, Bay County

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

BAY COUNTY is in the east-central part of the lower
peninsula of Michigan along the shore of Saginaw Bay.
The county is bordered on the south by Saginaw County,
on the west by Midland and Gladwin Counties, on the
north by Arenac County, and on the east by Saginaw
Bay and Tuscola County. It has a land area of 288,640
acres, or 451 square miles. Bay City, the county seat,
has a population of about 49,000.

General nature of the county

This section gives general information about the
county. It discusses climate, history and development,
industry and transportation, and lakes and streams.

Climate

Table 1 gives data on temperature and precipitation
for the survey area, as recorded at Bay City for the
period 1947 to 1976. Table 2 shows probable dates of
the first freeze in fall and the last freeze in spring. Table
3 provides data on length of the growing season.

In winter the average temperature is 24.9 degrees F,
and the average daily minimum temperature is 17.9 de-
grees. The lowest temperature on record, which oc-
curred at Bay City on February 5, 1918, is -31 degrees.
In summer the average temperature is 69.8 degrees, and
the average daily maximum temperature is 80.4 degrees.
The highest recorded temperature, which occurred on
July 9, 1911, is 110 degrees.

Growing degree days, shown in table 1, are equivalent
to “heat units.” During the month, growing degree days
accumulate by the amount that the average temperature
each day exceeds a base temperature (50 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.

Of the total annual precipitation, 16.37 inches, or 59
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 13.7 inches. The heaviest 24-hour rainfall during the
period of record was 6.81 inches at Bay City in August
1913. Thunderstorms occur on about 33 days each year,
and most occur in June, July, and August.

Average seasonal snowfall is 39.6 inches. The great-
est snow depth at any one time during the period of
record was 24 inches. On the average, 60 days have at
least 1 inch of snow on the ground, but the number of
such days varies greatly from year to year.

The average relative humidity in midafternoon is about
61 percent. Humidity is higher at night, and the average
at dawn is about 80 percent. The percentage of possible
sunshine is 65 in summer and 30 in winter. The prevail-
ing wind is from the southwest. Average windspeed is
highest, 12 miles per hour, in March.

Climatic data in this section were specially prepared
for the Soil Conservation Service by the Michigan De-
partment of Agriculture, Michigan Weather Service, East
Lansing,Michigan.

History and development

The area that is now Bay County was inhabited about
4,000 years ago by the. “Old Copper’ Indians. From
about 500 B.C. to 700 A.D. the “Hopewell” Indians occu-
pied the area. They were the builders of the burial
mounds found in the county (3).

The Sauk Indians also were early inhabitants of the
area. When they were driven out of Michigan, the Indians
that remained were mainly from the Chippewa (Ojibway)
Tribe. They later became known as the Saginaw Indians.

Frenchmen were early visitors to the area. They came
mainly to trade for furs and made no permanent settle-
ments. The first permanent settlement dates back to
1831.



Bay County was established in 1857. It had been part
of Saginaw County.

Agriculture and lumbering were the earliest enterprises
in the county. Lumbering centered along the Saginaw
River. The lumber industry peaked in the mid 1880's. As
it declined, agriculture and other industries began to
thrive.

Industry and transportation

About 150 industries in Bay County manufacture var-
ious items, including automobile parts and accessories,
cranes and shovels, airplane parts, jet engine compo-
nents, aerospace equipment, electric devices, welding
equipment, corrugated boxes, metal castings, magnesium
products, cement, tubing, prefabricated houses, petro-
leum products, chemicals, sporting goods, clothing, and
food, including cheese, sugar, and potato chips.

Bay City is one of the major ports in Michigan.

The county is served by two airports. One accommo-
dates small private planes and charter flights, and the
other provides regularly scheduled freight and passenger
service.

Three railroads run through Bay County. In the south-
ern part of the county, the Chesapeake and Ohio Rail-
road runs approximately parallel to the Saginaw River
from Bay City into Saginaw County. The Grand Trunk
Western Railroad has several lines that run throughout
the county, and the Detroit and Mackinac Railroad runs
north from Bay City into Arenac County.

One interstate highway, two U.S. highways, and five
state highways link Bay County to all points in the state.

Lakes and streams

Bay County has many miles of frontage on Saginaw
Bay. Saginaw Bay is important in commercial navigation
and is used extensively for recreation. In the south-cen-
tral part of the county, the Saginaw River flows into
Saginaw Bay and gives the county access to Lake Huron
and ocean shipping. There are many docks for commer-
cial vessels and many marinas for pleasure craft along
the Saginaw River. The Saginaw River and its tributaries
are important to drainage of agricultural land.

Also important to drainage and recreation are the
Quanicassee River near the eastern edge of the county,
the Kawkawlin River and its tributaries in southwestern
and central parts, and the Pinconning and Saganing
Rivers in the northern part of the county.

.The largest inland body of water in the county is the
shallow marsh and lagoon in the Tobico Marsh State
Game Area. Important to wildlife and recreation are
many small ponds that formed from borrow pits near
highway overpasses and interchanges and in areas
where sand has been commercially mined.

SOIL SURVEY

How this survey was made

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

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

After classifying and naming the soils, the soil scien-
tists drew the boundaries of the individual soils on aerial
photographs. These photographs show woodlands, build-
ings, field borders, roads, and other details that help in
drawing boundaries accurately. The soil map at the back
of this publication was prepared from aerial photographs.

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

While a soil survey is in progress, samples of soils are
taken as needed for laboratory measurements and for
engineering tests. The soils are field tested, and interpre-
tations of their behavior are modified as necessary
during the course of the survey. New interpretations are
added to meet local needs, mainly through field observa-
tions of different kinds of soil in different uses under
different levels of management. Also, data are assem-
bled from other sources, such as test results, records,
field experience, and information available from state
and local specialists. For example, data on crop yields
under defined practices are assembled from farm rec-
ords and from field or plot experiments on the same
kinds of soil. '

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



BAY COUNTY, MICHIGAN

General soil map for broad land use
planning

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

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

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

Descriptions of soil associations

1. Tappan association

Nearly level, poorly drained soils that formed in loamy
material; on till plains modified by lake water

This soil association makes up about 8 percent of the
county. Tappan soils make up about 88 percent of the
association, and soils of minor extent make up the rest.

In most places, Tappan soils are in broad, flat depres-
sions. They have a high available water capacity. Runoff
is slow. These soils have a seasonal high water table
and are subject to frequent ponding.

Tappan soils have a surface layer that is very dark
gray calcareous loam about 10 inches thick. The multico-
lored calcareous subsoil, which is about 19 inches thick,
is friable loam over firm clay loam. The substratum, to a
depth of about 60 inches, is dominantly gray calcareous
loam.

Of the minor soils in this association, the somewhat
poorly drained Londo soils are the most extensive.
Londo soils are slightly higher on the landscape than
Tappan soils.

The soils in this association are used mainly for culti-
vated crops. In some areas they are used as woodland
or for pasture and hay. Wetness is the main limitation to
use of these soils for farming and for most nonfarm
uses. If adequately drained, these soils have good po-
tential for cultivated crops. Because wetness is a severe
limitation and is difficult to overcome, the potential for

building site development is poor. The potential for pas-
ture and hay crops, woodland use, and habitat for wet-
land wildlife is good.

2. Londo-Tappan association

Nearly level, somewhat poorly drained and poorly
drained soils that formed in loamy material; on tll plains
modified by lake water

This soil association makes up about 21 percent of the
county. Londo soils make up about 42 percent of the
association, Tappan soils make up 42 percent, and soils
of minor extent make up the rest.

In most places, Londo soils are in slightly higher posi-
tions on the landscape than Tappan soils. They are on
broad, slightly convex uplands and low knolls and ridges.
Tappan soils are in broad, flat depressions and, drain-
ageways. Londo soils are somewhat poorly drained, and
Tappan soils are poorly drained. Both soils have a high
available water capacity and a seasonal high water table.

Londo soils have a surface layer that is very dark
grayish brown loam about 7 inches thick. The subsoil is
brown, mottled, friable clay loam about 13 inches thick.
The substratum, to a depth of about 60 inches, is red-
dish brown mottled calcareous loam.

Tappan soils have a surface layer that is very dark
gray calcareous loam about 10 inches thick. The multico-
lored calcareous subsoil, which is about 19 inches thick,
is friable loam over firm clay loam. The substratum, to a
depth of about 60 inches, is dominantly gray calcareous
loam.

Of the minor soils in this association, the somewhat
poorly drained Poseyville and Wixom soils are the most
extensive. These soils are slightly higher on the land-
scape than Londo and Tappan soils. .

The soils in this association are used mainly for culti-
vated crops. In some areas they are used as woodland
or for pasture and hay. Wetness is the main limitation to
the use of these soils for farming and for most nonfarm
uses. If adequately drained, these soils have good po-
tential for farming. The potential for building site develop-
ment is poor on Tappan soils and fair on Londo soils.
The potential for woodland is good.

3. Tappan-Londo-Poseyville association

Nearly level, somewhat poorly drained and poorly
drained soils that formed in loamy and sandy material:
on till plains modified by lake water

This soil association makes up about 27 percent of the
county. Tappan soils make up about 30 percent of the
association, Londo soils 24 percent, and Poseyville soils
20 percent. Soils of minor extent make up the rest.

In most places, Tappan soils are in slightly lower posi-
tions on the landscape than Londo and Poseyville soils.
They are in broad, flat depressions and in drainageways.
Londo and Poseyville soils are on broad, slightly convex



uplands and on low knolls and ridges. Tappan soils are
poorly drained, and Londo and Poseyville soils are
somewhat poorly drained. These soils have a seasonal
high water table and a high available water capacity.

Tappan soils have a surface layer that is very dark
gray calcareous loam about 10 inches thick. The multico-
lored calcareous subsoil, which is about 19 inches thick,
is friable loam over firm clay loam. The substratum, to a
depth of about 60 inches, is dominantly gray calcareous
loam.

Londo soils have a surface layer that is very dark
grayish brown loam about 7 inches thick. The subsoil is
brown, mottled, friable clay loam about 13 inches thick.
The substratum, to a depth of about 60 inches, is red-
dish brown mottled calcareous loam.

Poseyville soils have a surface layer that is very dark
grayish brown loamy sand about 7 inches thick. The
mottled subsoil, which is about 9 inches thick, is yellow-
ish brown loose sand and dark yellowish brown very
friable sandy loam. The substratum is very fine sand and
silt loam in the upper 6 inches, and below that, to a
depth of about 60 inches, it is loam.

Of the minor soils in this association, the somewhat
poorly drained Wixom soils and the poorly drained Bach
and Belleville soils. are the most extensive. Wixom soils
are in positions on the landscape similar to those of
Londo and Poseyville soils. Bach and Belleville soils are
in positions similar to those of Tappan soils.

The soils in this association are used mainly for culti-
vated crops. In some areas they are used as woodland
or for pasture and hay. Wetness is the main limitation to
use of these soils for farming and for most nonfarm
uses. If adequately drained, these soils have good po-
tential for farming. They have good potential for wood-
land. The potential for building site development is good
on Poseyville soils, fair on Londo soils, and poor on
Tappan soils.

4. Tappan-Belleville agsociation

Nearly level, poorly drained soils that formed in loamy
and sandy matlerial; on till plains modified by lake water

This soil association makes up about 15 percent of the
county. Tappan soils make up about 55 percent of the
association, Belleville soils make up 29 percent, and
soils of minor extent make up the rest.

In most places, Tappan and Belleville soils are in simi-
lar positions in broad, flat depressions. They have a
seasonal high water table and are subject to frequent
ponding.

Tappan soils have a surface layer that is very dark
gray calcareous loam about 10 inches thick. The muitico-
lored calcareous subsoil, which is about 19 inches thick,
is friable loam over firm clay loam. The substratum, to a
depth of about 60 inches, is dominantly gray calcareous
loam.
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Belleville soils have a surface layer that is very dark
gray loamy sand about 11 inches thick. The subsoil is
grayish brown loose sand about 25 inches thick. The
substratum, to a depth of about 60 inches, is multico-
lored clay loam and loam.

The minor soils in this association are the somewhat
poorly drained Pipestone soils and the poorly drained
Essexville soils. Pipestone soils are on low knolls and
ridges, including the beach ridge along the shore of
Saginaw Bay. Essexville soils are in similar positions on
the landscape as Tappan and Belleville soils.

The soils in this association are used mainly for farm-
ing. In some areas they are used as woodland and for
habitat for wetland wildlife. Wetness is the main limitation
to use of these soils for farming and for most nonfarm
uses. Tappan soils have good potential for pasture and
hay crops, woodland, and habitat for wetland wildlife. If
adequately drained, Tappan soils have good potential for
cultivated crops.

Belleville soils have good potential for pasture and
hay. Because of the sandy upper layers, Belleville soils
have fair potential for habitat for wetland wildlife and
poor potential for woodland use. If adequately drained,
Belleville soils have good potential for potatoes and fair
potential for other cultivated crops.

5. Wixom-Londo-Poseyville association

Nearly level, somewhat poorly drained soils that formed
in loamy and sandy material; on till plains modified by
lake water

This soil association makes up about 8 percent of the
county. Wixom soils make up about 24 percent of the
association, Londo soils 23 percent, and Poseyville soils
13 percent. Soils of minor extent make up the rest.

In most places, Wixom, Londo, and Poseyville soils
are in similar positions on the landscape. They are on
broad, slightly convex uplands and on low knolls and
ridges. They are somewhat poorly drained and have a
seasonal high water table.

Wixom soils have a surface layer that is very dark
brown loamy sand about 9 inches thick. The subsurface
layer is dark grayish brown sand about 2 inches thick.
The upper part of the subsoil, which is about 15 inches
thick, is multicolored loose sand that has chunks of ce-
mented material. The lower part of the subsoil and the
i<substratum, to a depth of 60 inches, are brown mottled
oam.

Londo soils have a surface layer that is very dark
grayish brown loam about 7 inches thick. The subsoil is
dark brown, mottled, friable clay loam about 13 inches
thick. The substratum, to a depth of about 60 inches, is
reddish brown, mottled, calcareous loam.

Poseyville soils have a surface layer that is very dark
grayish brown loamy sand about 7 inches thick. The
mottled subsoil, which is about 9 inches thick, is yellow-
ish brown loose sand and dark yellowish brown very
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friable sandy loam. The substratum is very fine sand and
silt loam in the upper 6 inches, and below that, to a
depth of about 60 inches, it is loam.

Of the minor soils in this association, the poorly
drained Belleville and Tappan soils are the most exten-
sive. These soils are slightly lower on the landscape
than Wixom, Londo, and Poseyville soils.

The soils in this association are used mainly for culti-
vated crops. In some areas they are used for pasiure
and hay crops or as woodland. Wetness is the main
limitation to the use of these soils for farming and for
most nonfarm uses. These soils have good potential for
pasture and hay crops. The potential for cultivated crops
and woodland use is good on Londo and Poseyville soils
and fair on Wixom soils. The potential for building site
development is good on Wixom and Poseyville soils and
fair on Londo soils. These soils have good potential for
habitat for woodland wildlife.

6. Wixom-Londo-Guelph association

Nearly level to moderately sloping, well drained to some-
what poorly drained soils that formed in loamy and sandy
material; on moraines

This soil association makes up about 4 percent of the
county. Wixom soils make up about 29 percent of the
association, Londo soils 23 percent, and Guelph soils 12
percent. Soils of minor extent make up the rest.

In most places, Wixom and Londo soils are on broad,
nearly level and gently sloping, slightly convex uplands
and on low knolls and ridges. In most places, Guelph
soils are on gently and moderately sloping side slopes.
Wixom and Londo soils are somewhat poorly drained,
and Guelph soils are moderately well drained and well
drained.

Wixom soils have a surface layer that is very dark
brown loamy sand about 9 inches thick. The subsurface
layer is dark grayish brown sand about 2 inches thick.
The upper part of the subsoil, which is about 15 inches
thick, is multicolored loose sand that has chunks of ce-
mented material. The lower part of the subsoil and the
substratum, to a depth of 60 inches, are brown, mottled
loam.

Londo soils have a surface layer that is very dark
grayish brown fine sandy loam about 7 inches thick. The
subsoil, which is about 13 inches thick, is dark brown,
mottled, friable clay loam. The substratum, to a depth of
about 60 inches, is reddish brown, mottled, calcareous
loam.

Guelph soils have a surface layer that is very dark
grayish brown sandy loam about 8 inches thick. The
subsoil, which is about 14 inches thick, is dark brown
clay loam. The substratum, to a depth of about 60
inches, is brown, mottled, calcareous clay loam.

The minor soils in this association are the moderately
well drained and well drained Menominee soils and the
poorly drained Belleville, Tappan, and Corunna soils.

Menominee soils are in positions on the landscape simi-
lar to those of Guelph soils. Belleville, Tappan, and Co-
runna soils are in drainageways.

The soils in this association are used mainly for farm-
ing. In a few areas they are used as woodland or wildlife
habitat. Wetness is the main limitation to use of Wixom
and Londo soils for farming and for most nonfarm uses.
Water erosion on exposed side slopes is the main limita-
tion to use of Guelph soils for farming and for most
nonfarm uses. These soils have good potential for pas-
ture and hay crops. The potential for building site devel-
opment is good on Wixom and Guelph soils and fair on
Londo soils. These soils have good potential for habitat
for openland and woodland wildlife.

7. Wixom-Pipestone-Tappan association

Nearly level, somewhat poorly drained and poorly
drained soils that formed in sandy and loamy material;
on outwash plains and on lill plains modified by lake
water

This soil association makes up about 9 percent of the
county. Wixom soils make up about 25 percent of the
association, Pipestone soils 21 percent, and Tappan
soils 18 percent. Soils of minor extent make up the rest.

In most places, Wixom and Pipestone soils are slightly
higher on the landscape than Tappan soils. They are on
broad, slightly convex uplands and on low knolls and
ridges. Tappan soils are in broad, flat depressions and
drainageways. Wixom and Pipestone soils are somewhat
poorly drained, and Tappan soils are poorly drained. All
of these soils have a seasonal high water table.

Wixom soils have a surface layer that is very dark
brown loamy sand about 9 inches thick. The subsurface
layer is dark grayish brown sand about 2 inches thick.
The upper part of the subsoil, which is about 15 inches
thick, is multicolored loose sand that has chunks of ce-
mented material. The lower part of the subsoil and the
substratum, to a depth of 60 inches, are brown mottled
loam.

Pipestone soils have a surface layer that is black fine
sand about 4 inches thick. The subsurface layer is light
brownish gray fine sand about 4 inches thick. The sub-
soil and substratum, to the depth of 60 inches, are domi-
nantly brown loose fine sand.

Tappan soils have a surface layer that is very dark
gray calcareous loam about 10 inches thick. The multico-
lored calcareous subsoil, which is about 19 inches thick,
is friable loam over firm clay loam. The substratum, to a
depth of about 60 inches, is dominantly gray calcareous
loam.

Of the minor soils in this association the poorly
drained Belleville soils and the somewhat poorly drained
Poseyville soils are the most extensive. Belleville soils
are in positions on the landscape similar to those of
Tappan soils. Poseyville soils are in similar positions on
the landscape as those of Wixom and Pipestone soils.



The soils in this association are used mainly for culti-
vated crops or are idle farmland. In some areas they are
used as woodland and wildlife habitat and for pasture
and hay. Wetness is the main limitation to use of these
soils for farming and for most nonfarm uses. Wixom and
Pipestone soils have good potential for building site de-
velopment and for pasture and hay crops and fair poten-
tial for woodland use and cultivated crops. Tappan soils
have good potential for farming and woodland use and
poor potential for building site development. In some
upland areas, the potential is good for habitat for wood-
land wildlife, and in the lower areas it is good for habitat
for wetland wildlife.

8. Pipestone-Tobico-Rousseau association

Nearly level and gently sloping, well drained to poorly
drained soils that formed in sandy material; on outwash
plains, lake plains, and beaches

This soil association makes up about 8 percent of the
county. Pipestone soils make up about 38 percent of the
association, Tobico soils 24 percent, and Rousseau soils
12 percent. Soils of minor extent make up the rest.

In most places, Pipestone soils are slightly lower on
the landscape than Rousseau soils. They are on broad,
slightly convex uplands and on low knolls and ridges.
Tobico soils are in depressions and drainageways, and
Rousseau soils are on elongated knolls and ridges. Pi-
pestone soils are somewhat poorly drained, Tobico soils
are poorly drained, and Rousseau soils are moderately
well drained and well drained. These soils have a sandy
profile and have a low available water capacity.

Pipestone soils have a surface layer that is black fine
sand about 4 inches thick. The subsurface layer is light
brownish gray fine sand about 4 inches thick. The sub-
soil and substratum, to the depth of 60 inches, are domi-
nantly brown loose fine sand.

Tobico soils have a surface layer that is very dark gray
fine sand about 8 inches thick. The subsoil is brown,
mottled, loose fine sand about 30 inches thick. The sub-
stratum, to a depth of about 60 inches, is grayish brown
fine sand.

Rousseau soils have a surface layer that is black fine
sand about 4 inches thick. The subsurface layer is gray-
ish brown fine sand about 2 inches thick. The subsoil
and substratum, to a depth of 60 inches, are multico-
lored loose fine sand.

Of the minor soils in this association, the poorly
drained Belleville soils are the most extensive. Belleville
soils are in similar positions on the landscape as Tobico
soils.

The soils in this association are used mainly for wood-
land or are idle farmland. In some areas they are used
for corn, pasture and hay, or wildlife habitat. Wetness is
the main limitation to use of Pipestone and Tobico soils
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for farming and for most nonfarm uses. Droughtiness is
the main limitation to use of the Rousseau soils for
farming. Rousseau soils have slight limitations for build-
ing site development. The potential for building site de-
velopment is good on Pipestone and Rousseau soils and
poor on Tobico soils. All of these soils have good poten-
tial for pasture and hay crops and fair potential for culti-
vated crops. The potential for woodland use is good on
Rousseau soils, fair on Pipestone soils, and poor on
Tobico soiis. Because these soils are sandy and have a
low available water capacity, they have fair or poor po-
tential for wildlife habitat.

Broad land use considerations

Less than 3 percent of the land in Bay County is urban
or built-up land, but many residential sites are scattered
throughout the county. The general soil map is most
helpful in general planning of urban development. It
cannot be used, however, to select a specific site for a
building. The data about specific soils in this survey area
can be helpful in planning land use patterns. In general,
the soils in Bay County that have good potential for
cultivated crops have poor potential for urban develop-
ment.

Areas where the soils are not favorable for building
site development are extensive in Bay County. Wet soils,
for example, have severe limitations for building site de-
velopment and for sanitary facilities. The Tappan associ-
ation and the Tappan-Belleville association include soils
that have a water table at a depth of less than 1 foot in
winter and spring. Wetness and frequent ponding on
these soils are severe problems that are difficult and
costly to overcome.

There are few areas in Bay County that can be used
for building site development at low cost. The least
costly areas to develop are in soil associations 7 and 8.
The soils in those associations have a seasonal high
water table, but wetness is not a major problem on some
of the soils, mainly the well drained and moderately well
drained Rousseau soils and the somewhat poorly
drained Pipestone and Wixom soils.

In most areas of the county the soils have good poten-
tial for farming. Those soils, mainly the Tappan and
Londo soils, are in soil associations 1 through 6. Wet-
ness is the main limitation of the soils for farming and for
most nonfarm uses. If the soils are properly drained, this
limitation can be reduced.

The Belleville soils and the Essexville soils in the
Tappan-Belleville association are uniquely suited to pota-
toes. These soils must be artificially drained and protect-
ed from ponding. Because the available water capacity is
moderate, irrigation is used in many areas.

The soils in the Tappan-Belleville association are also
uniquely suited to use as habitat for wetland wildlife
because they have a high water table and are adjacent
to Saginaw Bay (fig. 1).
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Figure 1.—Belleville loamy sand, ponded, is well suited to habitat for wetland wildlife.

In associations 2, 3, 5, 6, 7, and 8, the soils in the
lower, wetter, undrained areas are mostly wooded or
brushy and some are in wetland grasses, reeds, and
sedges. These soils, along with the better drained soils
in woodland and idle farmland, provide habitat for many
important species of wildlife.

The soils in most of the associations in the county
have good or fair potential for woodland use. Commer-
cially valuable trees are rare on many of the soils be-
cause of wetness and previous management practices.
The wetness results in slow growth, low survival, and
poor regeneration of seedlings. The better drained soils
in associations 5 through 8 can produce trees that are
suitable for pulp and low grade lumber.

The soils in all of the associations have only fair or
poor potential for recreation because they are too wet or
too sandy. The soils in the lower, wetter areas have a
high water table and are subject to frequent ponding (fig.
2). The sandy soils have low fertility and may become

droughty. Vegetation on these soils may die out quickly
under intensive foot or vehicle traffic. Bare areas on
sandy soils are subject to soil blowing.

Soil maps for detailed planning

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

Preceding the name of each map unit is the symbol
that identifies the soil on the detailed soil maps. Each
soil description includes general facts about the soil and



SOIL SURVEY

Figure 2.—The Pipestone-Tobico-Rousseau association is poorly suited to recreation because the Tobico soils are subject to frequent ponding.

a brief description of the soil profile. In each description,
the principal hazards and limitations are indicated, and
the management concerns and practices needed are
discussed.

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

Soils that have profiles that are almost alike make up
a soil series. Except for allowable differences in texture
of the surface layer or of the underlying substratum, all

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 in the underlying substratum and in slope, ero-
sion, stoniness, salinity, wetness, or other characteristics
that affect their use. On the basis of such differences, a
soil series is divided into phases. The name of a sof
phase commonly indicates a feature that affects use or
management. For example, Belleville loamy sand,
ponded, is a phase within the Belleville series.

Some map units are made up of two or more dominant
kinds of soil. Such map units are called soil complexes.
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A soil complex consists of areas of two or more soils
that are so intricately mixed or so small in size that they
cannot be shown separately on the soil map. Each area
includes some of each of the two or more dominant
soils, and the pattern and proportion are somewhat simi-
lar in all areas. Tappan-Poseyville complex, 0 to 3 per-
cent slopes, is an example.

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

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

The acreage and proportionate extent of each map
unit are given in table 4, and information on properties,
limitations, capabilities, and potentials for many soil uses
is given for each kind of soil in other tables in this
survey. (See “Summary of tables.”) Many of the terms
used in describing soils are defined in the Glossary.

Soil descriptions

12—Corunna-Tappan sandy loams. These are nearly
level, poorly drained soils in broad, flat depressions and
drainageways. They are subject to frequent ponding.
Areas of these soils are irregular in shape and range
from 5 to 40 acres in size. Corunna soils make up 40 to
60 percent of the unit and Tappan soils, 20 to 40 per-
cent. These soils are so intermingled or the areas of
each are so small that it was not practical to separate
them in mapping at the scale used.

Typically, the Corunna soil has a surface layer that is
very dark gray sandy loam about 10 inches thick. The
subsoil, which is about 19 inches thick, is dark grayish
brown friable sandy loam. The substratum, to a depth of
29 inches, is multicolored caicareous clay loam and
loam.

Typically, the Tappan soil has a surface layer that is
very dark gray calcareous sandy loam about 10 inches
thick. The multicolored calcareous subsoil, which is
about 16 inches thick, is friable loam over firm clay loam.
The substratum, to a depth of about 60 inches, is domi-
nantly gray calcareous loam. In some places, the depth
to effervescent material ranges to 40 inches.

Inciuded with these soils in mapping are small areas of
the poorly drained Belleville soil in similar positions on

the landscape. The Belleville soil has a moderate availa-
ble water capacity and makes up 10 to 15 percent of the
map unit. Also included in mapping are small areas of
the somewhat poorly drained Wixom soil in slightly
higher positions on the landscape. In some of the
mapped areas, Wixom soil makes up about 5 percent of
the unit.

Permeability in the Corunna soil is moderate in the
subsoil and moderately slow in the substratum. Perme-
ability in the Tappan soil is moderate or moderately slow
in the subsoil and slow in the substratum. The available
water capacity of both soils is high. Runoff is very slow
or ponded on the Corunna soil and slow to ponded on
the Tappan soil. In these soils, from November to May,
the water table is at a depth of 1 foot or less.

In most areas these soils are used for crops. A few
areas are used for pasture or as woodland. These soils
have good potential for use as cropland and habitat for
wetland wildlife and for pasture and hay crops. The
Tappan soil has good potential for use as woodland and
the Corunna soil has fair potential. They have poor po-
tential for sanitary facilities and building site develop-
ment.

If these soils are cultivated, removing excess water is
the major management concern. In some areas providing
flood protection and adequate drainage outlets is a
major management concern. Artificial drainage is needed
for optimum crop yields. Dikes help prevent flooding, and
lift pumps can be used to help provide adequate drain-
age. Because of its calcareous surface layer, Tappan
soil may be deficient in manganese, boron, and zinc.

If these soils are used for pasture and hay, excess
water is the major management concern. Grazing should
be restricted during wet periods to reduce compaction of
the surface layer. Artificial drainage helps remove excess
water and increase crop yields. Pasture plants that toler-
ate wetness should be used.

If these soils are used for trees, restrictions on the use
of equipment and seedling mortality are major manage-
ment concerns. Windthrow is a major hazard. The use of
equipment in planting, tending, and harvesting trees is
restricted during wet periods. Because of wetness, the
expected seedling loss is high, and trees may blow down
during storms.

These soils have severe limitations for building site
development and for sanitary facilities. If they are used
for building site development they should be artificially
drained by surface ditches or tile drainage. Buildings with
basements should not be constructed because of the
high water table. If possible, sanitary facilities on these
soils should be connected to commercial sewers and
treatment facilities. The upper layer of these soils should
be replaced or covered with a suitable base material if
local roads and streets are to function properly. Because
it is better drained, the included Wixom soil is better
suited to building site development than Corunna-Tappan
sandy loams.
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Capability subclass Ilw; Michigan soil management
groups 3/2c and 2.5¢-c.

13—Belleville loamy sand. This is a nearly level,
poorly drained soil in broad, flat areas, small depres-
sions, and drainageways. It is subject to frequent pond-
ing. Areas of this soil are irregular in shape, and most
range from 3 to 200 acres in size.

Typically, the surface layer is very dark gray loamy
sand about 11 inches thick. The subsoil is grayish brown
loose sand about 25 inches thick. The substratum, to a
depth of about 60 inches, is multicolored clay loam and
loam. In some places, the surface layer is less than 10
inches thick, and the depth to the loamy substratum is
greater than 40 inches. Also in some areas, effervescent
material is above a depth of 20 inches.

Included in mapping are small areas of poorly drained
Tappan soil in similar positions  on the landscape. The
Tappan soil has a high available water capacity. It makes
up 5 to 10 percent of the map unit. Also included in
mapping are small areas of somewhat poorly drained
Wixom soil in slightly higher positions on the landscape.
This soil makes up about 5 percent of the unit.

Permeability is rapid in the sandy upper part of the soil
and moderately slow in the loamy lower part. The availa-
ble water capacity is moderate. Runoff is very slow or
ponded. From March to May, the water table is at a
depth of 1 foot or less.

Most areas of this soil are farmed. A few areas are
used as woodland. This soil has good potential for pas-
ture and hay crops and for potatoes. It has fair potential
for other cash crops grown in the county. It has poor
potential for woodland use, for sanitary facilities, and for
building site development.

If this soil is cultivated, removing excess water, provid-
ing adequate drainage outlets and flood protection, con-
trolling soil blowing, and maintaining a high content of
organic matter are the major concerns of management.
Artificial drainage is necessary to remove excess water.
In many areas, dikes are needed to prevent flooding,
and lift pumps are needed to provide drainage. Minimum
tillage, stubble mulching, cover crops, buffer strips, and
windbreaks help control soil blowing. Additions of crop
residue, barnyard manure, and green manure crops are
needed to maintain the organic matter content.

If this soil is used for pasture and hay, excess water is
the major concern of management. Artificial drainage is
needed to remove excess moisture. Grazing should be
réstricted during wet periods. Pasture plants that tolerate
wetness should be used.

If this soil is used for trees, windthrow is a major
hazard. Equipment limitations and seedling mortality are
major concerns of management. Because of wetness,
expected loss of planted seedlings is high. The use of
equipment in planting, tending, and harvesting trees is
restricted in wet periods.
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This soil has severe limitations for building site devel-
opment and for sanitary facilities (fig. 3). If it is used for
these purposes, it should be artificially drained by sur-
face ditches and tile. Buildings with basements should
not be constructed because of the high water table. If
possible, sanitary facilities should be connected to com-
mercial sewers and treatment facilities. Adding a blanket
or restrictive layer of impervious material can prevent
seepage from sewage lagoons. The upper layer of the
soil should be covered with a suitable base material if
local roads and streets are to function properly. Because
it is better drained, the included Wixom soil is better
suited to building site development than this Belleville

soil.
Capability subclass Iliw; Michigan soil management

group 4/2¢.

16—Essexville loamy sand. This is a nearly level,
poorly drained soil in broad, flat depressions and drain-
ageways. It is subject to frequent ponding. Areas of this
soil are irregular in shape and range from 3 to 400 acres
in size.

Typically, the surface layer is black calcareous loamy
sand about 11 inches thick. The subsoil and upper sub-
stratum, which are-about 15 inches thick, are multico-
lored loose calcareous sand. The lower substratum, to a
depth of about 60 inches, is dominantly gray calcareous
loam. In some places, the surface layer is less than 10
inches thick, the depth to effervescent material is more
than 10 inches, and the depth to the loamy substratum is
less than 18 inches. ’

Included with this soil in mapping are small areas of
the poorly drained Tappan soil in similar positions on the
landscape. Tappan soil has a high available water ca-
pacity. Also included with this soil in mapping is the
somewhat poorly drained Wixom soil in slightly higher
positions on the landscape. Each of these soils makes
up 5 to 10 percent of this map unit.

Permeability is rapid in the sandy upper part of the soil
and moderately slow in the loamy lower part. The availa-
ble water capacity is moderate. Runoff is very slow or
ponded. From November to May, the water table is at a
depth of 1 foot or less.

In most areas, this soil is farmed. It has good potential
for potatoes and fair potential for other cash crops
grown in the county. It has poor potential for woodland
use, for sanitary facilities, and for building site develop-
ment.

If this soil is cultivated, removing excess water, con-
trolling soil blowing, maintaining a high organic matter
content, and in some areas, providing adequate drainage
outlets and flood protection are major concerns of man-
agement. Artificial drainage is needed to remove excess
water. Because cutbanks cave in, open ditches are diffi-
cult to maintain, and tile is difficult to install. Tile lines
should be protected with a suitable material so that they
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Figure 3.—Belleville loamy sand needs to be drained by surface ditches or tile if used for building site development.

will not fill with fine sand. In some areas, dikes are
needed to prevent flooding, and lift pumps are needed to
provide drainage. Minimum tillage, stubble mulching,
cover crops, buffer strips, and windbreaks help control
soil blowing. Additions of crop residue, barnyard manure,
and green manure crops are needed to maintain the
content of organic matter. Because of its calcareous
surface layer, Essexville soil may be deficient in manga-
nese, boron, and zinc.

If this soil is used for trees, seedling mortality and
windthrow are major hazards. Equipment limitations are a
major management concern. Because of wetness, ex-
pected seedling loss is high. Trees may blow down
during storms. The use of heavy equipment in planting,
tending, and harvesting trees is restricted in wet periods.

This soil has severe limitations for building site devel-
opment and for sanitary facilities. If this soil is used for
these purposes it should be artificially drained by surface
ditches and tile. Buildings with basements should not be
constructed because of the high water table. If possible,
sanitary facilities should be connected to commercial
sewers and treatment facilities. Seepage from sewage

lagoons can be prevented by adding a blanket or restric-
tive layer of impervious material. Because it is better
drained, the included Wixom soil is better suited to build-
ing site development than this Essexville soil.

Capability subclass Illw; Michigan soil management
group 4/2c-c.

17A—Wixom loamy sand, 0 to 3 percent slopes.
This is a nearly level, somewhat poorly drained soil on
broad, slightly convex uplands and on low knolls and
ridges. Areas of this soil are irregular in shape and range
from 3 to 320 acres in size.

Typically, the surface layer is very dark brown loamy
sand about 9 inches thick. The subsurface layer is dark
grayish brown sand about 2 inches thick. The upper part
of the subsoil, which is about 15 inches thick, is multico-
fored loose sand that has chunks of cemented material.
The lower part of the subsoil and the substratum, to a
depth of 60 inches, is brown mottled loam. In some
places, the depth to the loamy substratum is more than
40 inches.
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Included in mapping are small areas of the somewhat
poorly drained Londo soil in similar positions on the
landscape. This soil has a high available water capacity;
it makes up 5 to 10 percent of the map unit. Also
included in mapping are small areas of poorly drained
Tappan and Belleville soils. These soils are in slightly
lower positions on the landscape; in some mapped areas
they make up about 5 percent of the unit.

Permeability is rapid in the sandy upper part of the soil
and moderately slow in the loamy lower part. The availa-
ble water capacity is moderate. Runoff is slow. From
November to June, the water table is at a depth of 1 to
2 feet.

Most areas of this soil are farmed. A few areas are
woodland. This soil has good potential for pasture and
hay crops, and as habitat for woodland wildlife. It has fair
potential for cropland, for woodland use, and for building
site development.

If this soil is cultivated, removing excess water in wet
periods, controlling soil blowing, maintaining a high or-
ganic matter content, and conserving moisture in dry
periods are the major concerns of management. Artificial
drainage should be installed to remove excess water.

et
A

Figure 4,—The Wixom soil has good potential for pasture,
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Because cutbanks cave in, open ditches are difficult to
maintain, and tile is difficult to install. Tile lines should be
protected with a suitable material so that they will not fill
with fine sand. Minimum tillage, stubble mulching, cover
crops, buffer strips, and windbreaks help control soil
blowing, and crop residue conserves moisture. The con-
tent of organic matter can be maintained by frequent
additions of crop residue, barnyard manure, and green

manure. )
If this soil is used for pasture and hay, excess water in

wet periods is the major concern of management (fig. 4).
Droughtiness in dry periods is a major hazard. Artificial
drainage is needed to remove excess water. Grazing
should be restricted in wet periods. Growth is reduced in
dry periods.

If this soil is used for trees, seedling mortality is the
major problem. Expected seedling loss is high in spring
when the soil is wet and in summer when the soil is dry.

This soil has severe limitations for building site develop-
ment and for sanitary facilities. If it is used for these
purposes, it should be artificially drained by surface
ditches and tile. Buildings with basements should not be
constructed because of the high water table. If possible,
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but grazing should be restricted in spring when wetness is a problem.



BAY COUNTY, MICHIGAN

sanitary facilities should be connected to commercial
sewers and treatment facilities. Seepage from sewage
lagoons can be prevented by adding a blanket or restric-
tive layer of impervious material. The upper layer of the
soil should be covered with a suitable base material if
local roads and streets are to function properly.

Capability subclass lllw; Michigan soil management
group 4/2b.

23—Tappan loam. This is a nearly level, poorly
drained soil in broad, flat depressions and drainageways.
It is subject to frequent ponding. Areas of this soil are
irregular in shape and range from 3 to 2,000 acres in
size.

Typically, the surface layer is very dark gray calcare-
ous loam about 10 inches thick. The multicolored calcar-
eous subsoil, about 19 inches thick, is friable loam over
firm clay loam. The substratum, to a depth of about 60
inches, is dominantly gray calcareous loam. In some
places, the depth to effervescent material ranges to 40
inches. Also, in some places, the surface layer is lighter
in color, and the solum has greater amounts of sand,
very fine sand, and silt loam.

included with this soil in mapping are small areas of
the poorly drained Belleville soil in similar positions on
the landscape. The Belleville soil has a moderate availa-
ble water capacity. In some of the mapped areas, it
makes up about 5 percent of the map unit. Also included
are small areas of the somewhat poorly drained Londo
and Poseyville soils in slightly higher positions on the
landscape. These soils make up 10 to 15 percent of the
unit.

Permeability is moderate or moderately slow in the
subsoil and slow in the substratum. The available water
capacity is high. Runoff is slow or ponded. From Novem-
ber to May, the water table is at a depth of 1 foot or
less.

Most areas of this soil are used for crops. A few areas
are used for pasture or as woodland. This soil has good
potential for use as cropland, woodland, and habitat for
wetland wildlife and for pasture and hay crops. It has
poor potential for sanitary facilities and building site de-
velopment.

if this soil is cultivated, removing excess water, main-
taining good soil tilth, and, in some areas, providing ade-
quate drainage outlets and providing flood protection are
the major concerns of management (fig. 5). Arificial
drainage is needed for optimum crop yields. Good soil
tilth can be maintained by tilling within the proper range
of moisture content, by using minimum tillage, and by
incorporating crop residue into the plow layer. Dikes help
prevent flooding, and lift pumps can be used to help
provide adequate drainage. Because the surface layer is
calcareous, this soil may be deficient in manganese,
boron, and zinc.

If this soil is used for pasture and hay, removing

13

excess water is the main concern of management. Graz-
ing should be restricted in wet periods to reduce com-
paction of the surface layer. Artificial drainage helps
remove excess water and thereby increases yields. Pas-
ture plants that tolerate wetness should be used.

If this soil is used for trees, the use of equipment in
planting, tending, and harvesting trees is restricted
during wet periods. Seedling mortality and windthrow are
major hazards. Because of wetness, the expected seed-
ling loss is high, and trees may blow down during
storms. '

This soil has severe limitations for building site devel-
opment and for sanitary facilities. If it is used for these
purposes, it should be artificially drained by surface
ditches or a tile drainage system. Buildings with base-
ments should not be constructed because of the high
water table. If possible, sanitary facilities should be con-
nected to commercial sewers and treatment facilities.
The upper layer of the soil should be replaced or cov-
ered with a suitable base material if local roads and
streets are to function properly. Because they are better
drained, the included Londo and Poseyville soils are
better suited to most building site development than
Tappan loam.

Capability subclass llw; Michigan soil management
group 2.5c-c.

25A—Pipestone fine sand, loamy substratum, 0 to
3 percent slopes. This is a nearly level, somewhat
poorly drained soil on broad, slightly convex uplands and
on low knolls and ridges. Areas of this soil are irregular
in shape and range from 3 to 80 acres in size.

Typically, the surface layer is black fine sand about 9
inches thick. The subsoil and the upper part of the sub-
stratum, which are about 46 inches thick, are multico-
lored loose fine sand. The lower part of the substratum,
to a depth of about 60 inches, is brown mottled calcare-
ous loam. In some places, the depth to the loamy sub-
stratum is less than 40 inches or more than 60 inches.

Included with this soil in mapping are small areas of
moderately well drained or well drained Rousseau soils
in higher positions on the landscape. Rousseau soils
make up 5 to 10 percent of the map unit. Also included
in mapping are small areas of poorly drained Belleville
and Tobico soils in slightly lower positions on the land-
scape. in some mapped areas, Bellevile and Tobico
soils make up about 5 percent of the unit.

Permeability is rapid in the sandy upper part of the soil
and moderately slow or slow in the loamy lower part.
The available water capacity is low. Runoff is slow or
very slow. From November to May, the water table is at
a depth of 6 inches to 1 1/2 feet.

Most areas of this soil are woodland or idle farmland.
A few areas are used for crops or pasture. This soil has
good potential for pasture and hay. It has fair potential
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Figure 5.—Tappan loam is subject to frequent ponding.

for building site development and use as cropland and
woodland.

If this soil is cultivated, removing excess water in wet
periods, controlling soil blowing, maintaining a high con-
tent of organic matter, and conserving moisture in dry
periods are major management concerns. Artificial drain-
age is needed to remove excess water. Because cut-
banks cave in, open ditches are difficult to maintain, and
tile is difficult to install. Tile lines should be protected
with a suitable material so that they will not fill with fine
sand. Minimum tillage, stubble mulching, cover crops,
buffer strips, and windbreaks help control soil blowing,
and crop residue conserves soil moisture. The content of
organic matter can be maintained by frequent additions
of crop residue, barnyard manure, and green manure.

If this soil is used for pasture and hay, excess water in
wet periods is the major concern of management and
droughtiness in dry periods is a major hazard. Artificial

drainage is needed to remove excess water. Grazing
should be restricted in wet periods. Growth is reduced in
dry periods.

If this soil is used for trees, seedling mortality generally
is high in spring when the soil is wet and in summer
when the soil is dry.

This soil has severe limitations for building site devel-
opment and for sanitary facilities. If this soil is used for
these purposes, it should be artificially drained by sur-
face ditches and tile. Buildings with basements should
not be constructed because of the high water table.
Sanitary facilities should be connected to commercial
sewers and treatment facilities. Seepage from sewage
lagoons can be prevented by adding a blanket or restric-
tive layer of impervious material. Removing excess
water, constructing retaining walls, and maintaining
proper slope can control the caving of cutbanks. The
included Rousseau soil is better suited to building site
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development than the Pipestone soil because it is better
drained.

Capability subclass lilw; Michigan soil management
group 5/2b.

31—Sloan loam. This is a nearly level, very poorly
drained soil on flood plains, in abandoned streambeds,
and in drainageways. It is subject to frequent flooding
from stream overflow. Areas of this soil are irregular in
shape and range from 5 to 80 acres in size.

Typically, the surface layer is black calcareous loam
about 11 inches thick. The subsoil and substratum, to a
depth of 60 inches, are dominantly gray calcareous silty
clay loam and silt loam. In some places, the surface
layer is mucky silt loam or muck. In some places, the
subsoil is dominantly sandy loam and is brighter in color.

Permeability is moderate or moderately slow. The
available water capacity is high. Runoff is very slow or
ponded. From November to June, the water table is at a
depth of 1 foot or less.

Most areas of this soil are woodland or are in wetland
vegetation. A few areas are used for crops or pasture.
This soil has good potential for use as woodland and as
habitat for wetland wildlife. It has poor potential for culti-
vated crops, pasture and hay, sanitary facilities, and
building site development.

Cultivated crops commonly are not grown on this soil
because the soil is subject to frequent flooding. Compac-
tion of the surface layer, which is caused by grazing
when the soil is wet, is a major concern of management.
Artificial drainage is needed for optimum plant growth.
Grazing should be restricted in periods of wetness and
flooding. Pasture plants that tolerate wetness should be
used.

If this soil is used for trees, seedling mortality and
windthrow are major hazards. Restrictions on the use of
equipment is a major concern of management. This soil
may be flooded frequently. it is wet throughout much of
the year. Because of the wetness, trees may blow down
during a storm and many plant seedlings can be lost.
The use of heavy equipment in planting, tending, and
harvesting trees should be restricted.

This soil has severe limitations for building site devel-
opment and for sanitary facilities. Generally, it is not
economically feasible or practical to use this soil for site
development.

Capability subclass Vw; Michigan soil management
group L-2c.

35A—Pipestone fine sand, 0 to 3 percent slopes.
This is a nearly level, somewhat poorly drained soil on
broad, slightly convex uplands and on low knolls and
ridges. Areas of this soil are irregular in shape and range
from 3 to 200 acres in size.

Typically, the surface layer is black fine sand about 4
inches thick. The subsurface layer is light brownish gray
fine sand about 4 inches thick. The subsoil and substra-
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tum, to a depth of 60 inches, are dominantly brown
loose fine sand. In some places, loamy material is above
a depth of 60 inches.

Included with this soil in mapping are small areas of
moderately well drained or well drained Rousseau soils
in slightly higher positions on the landscape and small
areas of poorly drained Belleville and Tobico soils in
slightly lower positions on the landscape. The included
soils make up 10 to 20 percent of the map unit.

Permeability is rapid, and the available water capacity
is low. Runoff is slow or very slow. From October to
June, the water table is at a depth of 6 inches to 1 1/2
feet.

Most areas of this soil are woodland or idle farmland.
A few areas are used for crops or pasture. This soil has
good potential for pasture and hay crops. It has fair
potential for use as cropland and woodland and building
site development.

If this soil is cultivated, removing excess water in wet
periods, controlling soil blowing, maintaining a high con-
tent of organic matter, and conserving moisture in dry
periods are the major concerns of management. Artificial
drainage is needed to remove excess water. Because
cutbanks cave in, open ditches are difficult to maintain,
and tile is difficult to install. Tile lines should be protect-
ed with a suitable material so that they will not fill with
fine sand. Minimum tillage, stubble mulching, cover
crops, buffer strips, and windbreaks help control soil
blowing, and crop residue conserves soil moisture. The
content of organic matter can be maintained by frequent
additions of crop residue, barnyard manure, and green
manure.

If this soil is used for pasture and hay, excess water in
wet periods is the major management concern. Droughti-
ness in dry periods is a major hazard. Artificial drainage
is needed to remove excess water. Grazing should be
restricted in wet periods. Growth is reduced in dry peri-
ods.

If this soil is used for trees, seedling mortality is the
main hazard. Expected seedling loss is high in spring
when the soil is wet and in summer when the soil is dry
(fig. 6).

This soil has severe limitations for building site devel-
opment and for sanitary facilities. If this soil is used for
these purposes, it should be artificially drained by sur-
face ditches and tile. Buildings with basements should
not be constructed because of the high water table. If
possible, sanitary facilities should be connected to com-
mercial sewers and treatment facilities. Seepage from
sewage lagoons can be prevented by adding a blanket
or restrictive layer of impervious material. Removing
excess water, constructing retaining walls, and maintain-
ing proper slope can control the caving of cutbanks.
Because it is better drained, the included Rousseau soil
is better suited to most building site development than

Pipestone soil.



16

SOIL SURVEY

Figure 6.—The Pipestone soil has fair potential for trees. Seedling mortality is the main hazard.

Capability subclass IVw; Michigan soil management
group 5b.

37B—Rousseau fine sand, 0 to 6 percent slopes.
This is a nearly level and gently sloping, moderately weli
drained or well drained soil on knolls and ridges. Areas
of this soil are long and narrow and dominantly range
from 3 to 40 acres in size.

Typically, the surface layer is black fine sand about 4
inches thick. The subsurface layer is grayish brown fine
sand about 2 inches thick. The subsoil and substratum,
to a depth of 60 inches, are multicolored loose fine sand.
in some places, thin strata of very fine sand and silt
loam are in the substratum.

Included in mapping and making up 5 to 15 percent of
the map unit are small areas of somewhat poorly drained
Pipestone and Pipestone loamy substratum soils in
slightly lower positions on the landscape.

Permeability is rapid, and the available water capacity
is low. Runoff is slow or very slow. From March to May,
the water table is at a depth of 2 1/2 feet to 6 feet.

Most areas of this soil are woodland or idle farmland.
A few areas are used for hay and pasture and corn. This
soil has good potential for hay and pasture, for woodland
use, and for building site development. It has fair poten-
tial for cultivated crops.

If this soil is cultivated, controlling soil blowing, con-
serving soil moisture in dry periods, and maintaining a
high content of organic matter are major management
concerns (fig. 7). Minimum tillage, stubble mulching,
cover crops, buffer strips, and windbreaks help control
soil blowing, and crop residue conserves soil moisture.

The content of organic matter can be maintained by
frequent additions of crop residue, barnyard manure, and
green manure.

if this soil is used for pasture and hay, droughtiness is
a major hazard. Growth is reduced in dry periods. Deep
rooted plants that resist drought should be used.

If this soil is used for trees, seedling mortality is a
moderate hazard. Some seedling loss can be expected
in the dry summer months.

This soil has slight limitations for building site develop-
ment. Because of the high water table, buildings with
basements should not be constructed. This soil has
severe limitations for sewage lagoons because of seep-
age and for shallow excavations because cutbanks cave-
in. Seepage can be prevented by adding a blanket or
restrictive layer of impervious material. The cave-in of
cutbanks can be controlled by constructing retaining
walls and maintaining a proper slope grade. Lawns need
a cover of loam topsoil and should be watered frequent-
ly. Cleared areas around construction sites should be
kept to a minimum size and should be protected from
soil blowing by mulch, asphalt spray, netting, grass seed-
ing or sodding and fertilization, planted clumps of grass,
windbreaks, or snow fences.

Capability subclass llls; Michigan soil management
group 5a.

43A—Londo loam, 0 to 1 percent slopes. This is a
nearly level, somewhat poorly drained soil on broad,
slightly convex uplands and low knolls and ridges. Areas
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Figure 7.—If the Rousseau soil is cultivated, soil blowing, droughtiness, and low fertility are the main problems. In the light colored areas,
plowing has mixed material from the subsurface layer with that of the surface layer.

of this soil are irregular in shape and range from 3 to
320 acres in size.

Typically, the surface layer is very dark grayish brown
loam about 9 inches thick. The subsoil is brown, mottled,
friable clay loam about 10 inches thick. The substratum,
to a depth of about 60 inches, is reddish brown, mottled,
calcareous loam. In some places, moderately well
drained areas are on knolls and ridges. Also in some
places, the surface layer and the subsoil are sandy.

Included with this soil in mapping are small areas of
the poorly drained Tappan soil in slightly lower positions
on the landscape. The Tappan soil makes up 10 to 20
percent of the map unit.

Permeability is moderate or moderately slow, and the
available water capacity is high. Runoff is slow. From
November to May, the water table is at a depth of 1 to 2
feet.

Most areas of this soil are used for crops. This soil
has good potential for use as cropland, woodland, and
habitat for openland and woodland wildlife and for pas-

ture and hay crops. It has fair potential for building site
development.

If this soil is cultivated, removing excess water in wet
periods and maintaining good soil tilth are the maijor
concerns of management. Artificial drainage is needed
for optimum crop yields. Good soil tilth can be main-
tained by tilling within the proper range of moisture con-
tent, by using minimum tillage, and by incorporating crop
residue into the plow layer.

If this soil is used for pasture and hay, excess water in
wet periods and a compacted surface layer, which is
caused by grazing when the soil is wet, are the major
concerns of management. Artificial drainage is needed
for optimum plant growth. Grazing should be restricted
during wet periods.

If this soil is used for trees, the use of heavy equip-
ment in planting, tending, and harvesting trees is restrict-
ed in wet periods.

This soil has severe limitations for building site devel-
opment and for sanitary facilities. If it is used for these
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purposes it should be artificially drained by surface
ditches or a tile drainage system. Buildings with base-
ments should not be constructed because of the high
water table. If possible, sanitary facilities should be con-
nected to commercial sewers and treatment facilities.
The upper layer of the soil should be replaced or cov-
ered with a suitable base material if local roads and
streets are to function properly.

Capability subclass Ilw; Michigan soil management
group 2.5b.

49A—Londo-Poseyville complex, 0 to 3 percent
slopes. This complex consists of somewhat poorly
drained soils on broad, slightly convex uplands and low
knolls and ridges. Areas of this unit are irregular in shape
and range in size from 10 to 640 or more acres. The
Londo soil makes up 40 to 60 percent of the unit and
the Poseyville soil 30 to 40 percent. These soils are so
intermingled or the areas of each are so small that it was
not practical to separate them in mapping at the scale
used.

Typically, the Londo soil has a surface layer that is
very dark grayish brown loam about 9 inches thick. The
subsoil is brown, mottled, friable clay loam about 10
inches thick. The substratum, to a depth of about 60
inches, is reddish brown, mottled, calcareous loam.

Typically, the Poseyville soil has a surface layer that is
very dark grayish brown loamy sand about 7 inches
thick. The mottled subsoil, which is about 9 inches thick,
is yellowish brown loose sand and dark yellowish brown
very friable sandy loam. The multicolored calcareous
substratum is very fine sand and silt loam in the upper 6
inches. Below that, to a depth of about 60 inches, it is
loam.

Included with these soils in mapping are small areas of
Wixom soil in similar positions on the landscape; the
Wixom soil has a moderate available water capacity.
Also included are small areas of the poorly drained
Tappan soil in slightly lower positions on the landscape.
Individually, these soils make up 5 to 20 percent of a
mapped area, but together they make up less than 25
percent of the map unit.

Permeability in the Londo soil is moderate or moder-
ately slow. Permeability in the Poseyville soil is rapid in
the sandy upper part and moderate or moderately slow
in the loamy lower part. The available water capacity of
both soils is high. Runoff on the Londo soil is slow or
medium, and on the Poseyville soil it is slow. From No-
vember to May, both soils have a water table at a depth
of 1 to 2 feet.

Most areas of these soils are used for crops. The soils
have good potential for use as cropland and woodland
and habitat for woodland wildlife and for pasture and hay
crops. The Poseyville soil has good potential for building
site development, and the Londo soil has fair potential.

If these soils are cultivated, removing excess water is
the major concern of management. Maintaining good soil
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tilth is a mangement concern on the Londo soil. Control-
ling soil blowing, maintaining a high content of organic
matter, and conserving soil moisture in dry periods are
management concerns on the Poseyville soil. Artificial
drainage is needed for optimum crop yields. Good soil
tith can be maintained on the Londo soil by tilling within
the proper range of moisture content, using minimum
tillage, and incorporating crop residue into the plow
layer. On the Poseyville soil, minimum tillage, stubble
mulching, cover crops, buffer strips, and windbreaks help
control soil blowing, and crop residue helps conserve
soil moisture. The content of organic matter in the Po-
seyville soil can be maintained by frequent additions of
crop residue, barnyard manure, and green manure.

If these soils are used for pasture and hay, excess
water during wet periods is the major concern of man-
agement. Compaction of the surface layer, which is
caused by grazing when the soil is wet, is a management
concern on the Londo soil. Artificial drainage is needed
for optimum plant growth. Grazing should be restricted
during wet periods.

If these soils are used for trees, the use of heavy
equipment in planting, tending, and harvesting trees
should be restricted during wet periods.

These soils have severe limitations for building site
development and for sanitary facilities. If these soils are
used for these purposes, they should be artificially
drained by surface ditches or tile. Buildings with base-
ments should not be constructed because of the high
water table. If possible, sanitary facilities should be con-
nected to commercial sewers and treatment facilities.
The upper layer of these soils should be replaced or
covered with a suitable base material if local roads and
streets are to function properly.

Capability subclass llw; Michigan soil management
groups 2.5b and 3/2h.

50—Cohoctah loamy fine sand. This is a nearly
level, poorly drained or very poorly drained soil on flood
plains, in abandoned streambeds and in drainageways.
This soil is subject to frequent flooding from stream
overflow. Areas of this soil are irregular in shape and
range from 5 to 80 acres in size.

Typically, the surface layer is black loamy fine sand
about 11 inches thick. The subsurface layer is very dark
grayish brown fine sandy loam about 7 inches thick. The
substratum, to a depth of 60 inches, is multicolored
loamy fine sand and fine sandy loam. In some places,
the depth to effervescent material is more than 30
inches. Also in some places, the upper part of the soil is
dominantly loam, or very fine sand and silt loam.

Permeability is moderately rapid, and the available
water capacity is high. Runoff is very slow or ponded.
From September to May, the water table is at a depth of
1 foot or less.

Most areas of this soil are woodland or are in wetland
vegetation. A few areas are used for pasture. This soil
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has good potential for use as woodland and as habitat
for wetland wildlife. It has poor potential for cropland,
pasture, hay crops, sanitary facilities, and building site
development.

Cultivated crops commonly are not grown on this soil
because the soil is subject to frequent flooding.

If this soil is used for pasture and hay, excess water is
a major management concern. Artificial drainage is
needed to remove excess water. Grazing should be re-
stricted in wet periods. Pasture plants that tolerate wet-
ness should be used.

If this soil is used for trees, seedling mortality and
windthrow are major hazards. Restrictions on the use of
equipment are a major management concern. This soil
may be flooded frequently and is wet throughout much
of the year. Because of the wetness, trees may blow
down during a storm, and many plant seedlings can be
lost. The use of heavy equipment for planting, tending,
and harvesting trees should be restricted.

This soil has severe limitations for building site devel-
opment and sanitary facilities. It is generally not eco-
nomically feasible or practical to use this soil for building
sites.

Capability subclass Vw; Michigan soil management
group L-2c.

51—Urban land. This map unit consists of nearly level
and gently sloping areas covered by streets, parking lots,
buildings, and other structures. These soils have been
covered or altered in about 85 percent of the areas.
Areas of this unit are irregular in shape and range from
15 to 200 acres in size.

Included in mapping are small areas of poorly drained
Essexville and Tappan soils, somewhat poorly drained
Londo soil, and moderately well drained or well drained
Rousseau soil. The included soils make up less than 20
percent of a mapped area, but any one of the included
soils can make up as much as 15 percent of an area.

Urban land is mainly built-up areas, which preclude
use for other purposes.

Most areas are drained by storm sewers, gutters,
drainage tile, or, to a lesser extent, ditches.

The potential for building site development and recrea-
tion uses varies greatly. Onsite investigation is necessary
to determine the hazards and the degree of limitation for
specific uses.

Not assigned to an interpretive group.

52—Urban land-Tappan complex. This complex con-
sists of Urban land and the nearly level, poorly drained
Tappan soil in broad, flat depressions and drainageways.
The Tappan soil is subject to ponding. The areas are
irregular in shape and range from 15 to 550 acres or
more in size. Urban land makes up 25 to 80 percent of
the unit, and Tappan soil makes up 15 to 50 percent.
The areas of Urban land and those of the Tappan soil
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are so intermingled or so small that it was not practical
to separate them in mapping at the scale used.

Urban land is covered by streets, parking lots, build-
ings, and other structures. Consequently, the soils are
not easily identifiable.

Typically, the Tappan soil has a surface layer that is
very dark gray calcareous loam about 10 inches thick.
The multicolored calcareous subsoil, about 19 inches
thick, is friable loam over firm clay loam. The substratum,
to a depth of about 60 inches, is dominantly gray calcar-
eous loam. In some places, the depth to effervescent
material ranges to 40 inches. In some places, the soil
has been radically altered. Some of the low areas have
been filled or leveled during construction. Other small
areas have been cut, built up, or smoothed.

Included in mapping are small areas of the poorly
drained Essexville soil in similar positions on the land-
scape. This soil has rapid permeability in the upper part.
Also included are small areas of somewhat poorly
drained Londo and Poseyville soils in slightly higher posi-
tions on the landscape. Individually, these included soils
make up as much as 10 percent of any mapped area;
together they make up less than 20 percent of the map
unit.

Permeability is moderate or moderately slow in the
subsoil and slow in the substratum. The available water
capacity is high. Runoff is slow to ponded. Most areas of
this map unit are artificially drained through sewer sys-
tems, gutters, drainage tile, and surface ditches. From
November to May, the Tappan soil where it is not
drained has a water table at a depth of 1 foot or less.

The Tappan soil is used for building sites, lawns and
gardens, parks, and open space. It has good potential
for lawns, vegetable and flower gardens, and trees and
shrubs. It has poor potential for recreation uses, sanitary
facilities, and building site development.

If the Tappan soil is used for grasses, flowers, vegeta-
bles, trees, and shrubs, excess water is a major problem.
It can be removed by artificial drainage. Onsite investiga-
tion is needed to determine the best method for a partic-
ular area. Perennial plants that tolerate wetness should
be used. Soil erosion is a problem if the soil is distribut-
ed and left bare for a long time or if it is used as a water
course.

The Tappan soil has severe limitations for building site
development and for recreation uses. Buildings with
basements should not be constructed because of the
high water table. When this soil is wet, it is sticky and
slippery, and the use of heavy equipment is restricted.
The soils need to be artificially drained and protected
from flooding. Sanitary facilities should be connected to
commercial sewers and treatment facilities. If local roads
and streets are to function properly, the upper layer of
the Tappan soil should be replaced or covered with a
suitable base material.

Where possible, the small areas of the included better
drained Londo and Poseyville soils should be used for
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building sites and for recreation uses. Onsite investigation
is needed to properly evaluate and plan the development
of specific sites.

Not assigned to an interpretive group.

53A—Urban land-Londo complex, 0 to 1 percent
slopes. This complex consists of Urban land and the
nearly level, somewhat poorly drained Londo soil on
broad, slightly convex uplands and on low knolls and
ridges. The areas are irregular in shape and range in size
from 15 to 200 acres or more. Urban land makes up 25
to 80 percent of the complex, and Londo soils make up
15 to 50 percent. The areas of Urban land and those of
the Londo soil are so intermingled or so small that it was
not practical to separate them in mapping at the scale
used.

Urban land is covered by streets, parking lots, build-
ings, and other structures. The soils have been covered
or altered to the point that identification is not feasible.

Typically, the Londo soil has a surface layer that is
very dark grayish brown loam about 11 inches thick. The
subsoil is dark brown mottled friable clay loam about 10
inches thick. The substratum, to a depth of about 60
inches, is reddish brown mottled calcareous loam. In
some places, the surface layer and subsoil are sandy,
and in other places, the soil has been radically altered.
Some of the low areas have been filled or leveled during
construction. Other small areas have been cut, built up,
or smoothed.

Included in mapping are small areas of poorly drained
Tappan soil in slightly lower positions on the landscape.
The Tappan soil makes up 10 to 20 percent of the map
unit.

Permeability of the Londo soil is moderate or moder-
ately slow. The available water capacity is high. Runoff is
slow. Most areas of this map unit are artificially drained
through sewer systems, gutters, drainage tile, and sur-
face ditches. From November to May, the Londo soil
where it is not drained has a water table at a depth of 1
or 2 feet.

The Londo soil is used for building sites, lawns and
gardens, parks, and open space. It has good potential
for lawns, vegetable and flower gardens, trees, and
shrubs. It has fair potential for recreation uses and for
building site development.

If the Londo soil is used for grasses, flowers, vegeta-
bles, trees, and shrubs, excess water in wet periods is a
major concern. It can be removed by artificial drainage.
Onsite investigation is needed to determine the best
method of artificial drainage for a particular area.

Londo soil has severe limitations for building site de-
velopment and moderate limitations for recreation uses.
If this soil is used for these purposes, it shouid be artifi-
cially drained by surface ditches or tile. Buildings with
basements should not be constructed because of the
high water table. Sanitary facilities should be connected
to commercial sewers and treatment facilities. If local

SOIL SURVEY

roads and streets are to function properly, the upper
layer of the Londo soil should be replaced or covered
with a suitable base material. Onsite investigation is
needed to properly evaluate and plan the development
of specific sites.

Not assigned to an interpretive group.

54B—Urban land-Rousseau complex, 0 to 6 per-
cent slopes. This complex consists of Urban land and
the nearly level and gently sloping, moderately well
drained or well drained Rousseau soil. It is on knolls and
ridges. The areas are irregular in shape and range in size
from 15 to 50 acres or more. Urban land makes up 25 to
80 percent of the complex, and the Rousseau soil
makes up 20 to 55 percent. Areas of Urban land and
those of the Rousseau soil are so intermingled or so
small that it was not practical to separate them in map-
ping at the scale used.

The Urban land is covered by streets, parking lots,
buildings, and other structures. The soils have been cov-
ered or altered to the point that identification is not
feasible.

Typically, the Rousseau soil has a surface layer that is
black fine sand about 4 inches thick. The subsurface
layer is grayish brown fine sand about 2 inches thick.
The subsoil and substratum, to a depth of 60 inches, are
multicolored loose fine sand. In some places, the soil
has been radically altered. Some areas have been filled
or leveled during construction. Other small areas have
been cut or smoothed.

Included in mapping are small areas of somewhat
poorly drained Pipestone, Pipestone loamy substratum,
and Wixom soils in slightly lower positions on the land-
scape. These soils make up 10 to 20 percent of the map
unit.

Permeability of the Rousseau soil is rapid. The availa-
ble water capacity is low. Runoff is slow or very slow.
Most areas of this map unit are artificially drained
through sewer systems and gutters. From March to May,
in areas that are not drained, the water table is at a
depth of 2 1/2 feet to 6 feet.

The Rousseau soil is used for building sites, lawns and
gardens, parks, and open space. It has good potential
for trees and shrubs. It has fair potential for lawns and
vegetable and flower gardens. It has good potential for
building site development and fair potential for most rec-
reation uses.

If the Rousseau soil is used for grasses, flowers, vege-
tables, and trees and shrubs, conserving soil moisture in
dry periods and controlling soil blowing are major prob-
lems. Frequent watering and a cover of loam topsoil help
conserve moisture. Perennial plants that are deep rooted
and drought resistant should be used. If the soil is dis-
turbed and left bare, soil blowing is a problem. To control
soil blowing, cleared areas should be kept to a minimum
size, and mulches should be used.
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The Rousseau soil has slight limitations for building site
development. It has severe limitations for onsite waste
disposal, sewage lagoons, and shallow excavations. Build-
ings that have basements should not be constructed on
this soil because of the high water table. Seepage from
sewage lagoons can be prevented by adding a blanket or
restrictive layer of impervious material. Cave-in of cut-
banks can be prevented by constructing retaining walls
and maintaining a proper slope grade. Lawns need a
cover of loam topsoil and should be watered frequently.
Cleared areas around construction sites should be kept to
a minimum size and should be protected from soil blowing
by mulch, asphalt spray, netting, grass seeding or sodding
and fertilization, planted clumps of grass, windbreaks, or
snow fences.

The Rousseau soil has severe limitations for play-
grounds and for paths and trails and moderate limitations
for camp areas and picnic areas. If this soil is used for
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these purposes, the sandy surface should be covered or
mixed with a suitable material.
Not assigned to an interpretive group.

55—Aquents, sandy and loamy. This map unit con-
sists of nearly level, poorly drained soil. It is in borrow
areas, low areas that have been filled and leveled, and
areas along the Saginaw River where dredged material
was used as fill (fig. 8). Areas of this unit are irregular in
shape and range from 3 to 80 acres in size.

Typically, the profile consists of wet sandy or loamy
material that has been moved and greatly altered.

Included in mapping and making up less than 15 per-
cent of the map unit are small areas of various undis-
turbed soils.

The soil properties of this unit are extremely variable
and should be determined by onsite investigation. From
November to June, the water table generally is at a

Figure 8.—This area of Aquents is used for recreation.
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depth of 6 inches to 2 feet. The soils are subject to
frequent ponding.

Most areas are idle. Some areas do not have vegeta-
tive cover. Other areas are used for building site devel-
opment and recreation. The potential for use of these
soils varies greatly.

Suitability for use of Agquents as cropland, woodland,
and pasture varies greatly. If used for these purposes,
onsite investigation is needed to determine the practices
necessary to overcome major hazards and management
problems.

The potential for building site development and recrea-
tion uses varies greatly. Because some of the areas
contain water, onsite investigation is necessary to deter-
mine suitability, limitations, and proper management for
these uses.

Not assigned to an interpretive group.

56—Dumps. This map unit consists of areas that are
filled with refuse and trash. Most areas are active land-
fills and do not have vegetative cover. But in some
places, layers of soil material cover the refuse. Most
areas are rectangular in shape and range from 5 to 140
acres in size.

Included in mapping, and making up less than 15 per-
cent of the map unit, are small areas of various undis-
turbed soils.

The properties of this unit are extremely variable and
should be determined by onsite investigation.

The potential for building site development and for
recreation uses varies greatly. Onsite investigation is
necessary to determine suitability, limitations, and proper
management for these uses.

Not assigned to an interpretive group.

57A—Poseyville loamy sand, 0 to 3 percent slopes.
This is a nearly level, somewhat poorly drained soil on
broad, slightly convex uplands and on low knolls and
ridges. Areas of this unit are irregular in shape and range
from 3 to 80 acres in size.

Typically, the surface layer is very dark grayish brown
loamy sand about 7 inches thick. The mottled subsoil,
about 9 inches thick, is yellowish brown loose sand and
dark yellowish brown very friable sandy loam. The multi-
colored calcareous substratum is very fine sand and silt
loam in the upper 6 inches; below that, to a depth of 60
inches, it is loam. In some places, the depth to the
loamy substratum is less than 13 inches or more than 24
inches.

Included with this soil in mapping are small areas of
the poorly drained Tappan soil in slightly lower positions
on the landscape. The Tappan soil makes up 5 to 15
percent of the map unit.

Permeability is rapid in the sandy upper part of the soil
and moderate or moderately slow in the loamy lower
part. The available water capacity is high. Runoff is slow.

SOIL SURVEY

From November to May, the water table is at a depth of
1 to 2 feet.

Most areas of this soil are used for crops. A few areas
are used for pasture or are in native vegetation, including
trees. This soil has good potential for cultivated crops,
pasture, and hay and for use as woodland and habitat
for woodland wildlife. It has fair potential for building site
development.

If this soil is cultivated, removing excess water in wet
periods, conserving soil moisture in dry periods, control-
ling soil blowing, and maintaining a high content of or-
ganic matter are the major concerns of management.
Artificial drainage is needed to remove the excess water.
Minimum tillage, stubble mulching, cover crops, buffer
strips, and windbreaks help control soil blowing. Fre-
quent additions of crop residue, barnyard manure, and
green manure are needed to maintain the content of
organic matter. Crop residue and zero tillage also help to
conserve soil moisture.

If this soil is used for pasture and hay, excess water in
wet periods is the major management concern. Artificial
drainage is needed to remove the excess water. Grazing
should be restricted in wet periods. Growth is reduced in
dry periods.

If this soil is used for trees, seedling mortality is the
major management concern. Seedling loss can be ex-
pected during the dry summer months.

This soil has severe limitations for building site devel-
opment and for sanitary facilities. If this soil is used for
these purposes, it should be artificially drained by sur-
face ditches and tile. Buildings that have basements
should not be constructed on this soil because of the
high water table. If possible, sanitary facilities should be
connected to commercial sewers and treatment facilities.
Seepage from sewage lagoons can be prevented by
adding a blanket or restrictive layer of impervious materi-
al.

Capability subclass Ilw; Michigan soil management
group 3/2b.

58A—Tappan-Poseyville complex, 0 to 3 percent
slopes. This map unit consists of a nearly level, poorly
drained Tappan soil and a somewhat poorly drained Po-
seyville soil. The Tappan soil is subject to frequent pond-
ing. It is in broad, flat depressions and drainageways.
The Poseyville soil is on broad, slightly convex uplands
and on low knolls and ridges. Areas of this unit are
irregular in shape and range in size from 10 to 1,000
acres. The Tappan soil makes up 40 to 65 percent of
the unit and the Poseyville soil, 20 to 35 percent. These
soils are so intermingled or the areas of each are so
small that it was not practical to separate them in map-
ping at the scale used.

Typically, the Tappan soil has a surface layer that is
very dark gray calcareous loam about 10 inches thick.
The multicolored calcareous subsoil, about 19 inches
thick, is friable loam over firm clay loam. The substratum,
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to a depth of about 60 inches, is dominantly gray calcar-
eous loam. In some places, the depth to effervescent
material ranges to 40 inches. Also in some places, the
upper part of the profile has a higher proportion of sand.

Typically, the Poseyville soil has a surface layer that is
very dark grayish brown loamy sand about 7 inches
thick. The mottled subsoil, about 9 inches thick, is yel-
lowish brown loose sand and dark yellowish brown very
friable sandy loam. The multicolored calcareous substra-
tum is very fine sand and silt loam in the upper 6 inches
and loam to a depth of about 60 inches. In some places,
the loamy substratum is at a depth of less than 13
inches.

Permeability is moderate or moderately slow in the
subsoil of the Tappan soil and slow in the substratum. It
is rapid in the sandy upper part of the Poseyville soil and
moderate or moderately slow in the loamy lower part.
The available water capacity of both soils is high. Runoff
is slow to ponded on the Tappan soil and slow on the
Poseyville soil. From November to May, the water table
is at a depth of 1 foot or less in the Tappan soil and at a
depth of 1 to 2 feet in the Poseyville soil.

In most areas these soils are farmed. They have good
potential for use as cropland and woodland, and for
pasture and hay. The Tappan soil has poor potential for
building site development and the Poseyville soil has fair
potential.

If these soils are cultivated, removing excess water
during wet periods, controlling soil blowing, maintaining a
high organic matter content, and conserving soil mois-
ture during dry periods are the major concerns of man-
agement on the Poseyville soil, and removing excess
water and maintaining good soil tilth are the major con-
cerns of management on the Tappan soil. Artificial drain-
age is needed for optimum crop yields. Minimum tillage,
stubble muiching, cover crops, buffer strips, and wind-
breaks help control soil blowing. The content of organic
matter can be maintained by frequent additions of crop
residue, barnyard manure, and green manure. Crop resi-
due helps conserve soil moisture. Good soil tilth can be
maintained by tilling within the proper range of moisture
content, using minimum tillage, and incorporating crop
residue into the plow layer. Because of its calcareous
surface layer, the Tappan soil may be deficient in man-
ganese, boron, and zinc.

If these soils are used for pasture and hay, excess
water during wet periods is a major concern of manage-
ment on the Poseyville soil, and excess water and com-
paction of the surface layer, which is caused by grazing
when the soil is wet, are the major concerns of manage-
ment on the Tappan soil. Artificial drainage is needed for
optimum plant growth. Grazing should be restricted
during wet periods. Pasture plants that tolerate wetness
should be used. Growth is reduced in dry periods.

If these soils are used for trees, restrictions on the use
of equipment are major management concerns. Further-
more, seedling mortality and windthrow are major haz-
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ards on the Tappan soil. Because of wetness, the ex-
pected seedling loss is high, and trees may be blown
down during a storm. The use of heavy equipment for
planting, tending, and harvesting trees should be restrict-
ed during wet periods.

These soils have severe limitations for building site
development and for sanitary facilities. If possible, areas
of the better drained Poseyville soil should be selected
for development. Onsite inspection is essential to proper-
ly evaluate and plan the development of specific sites. If
these soils are used for building sites, they should be
artificially drained by surface ditches and tile. Buildings
with basements should not be constructed because of
the high water table. If possible, sanitary facilities should
be connected to commercial sewers and treatment facili-
ties. The upper layer of the soil should be covered with a
suitable base material if local roads and streets are to
function properly.

Capability subclass Illw; Michigan soil management
groups 2.5¢-c and 3/2b.

59—Tobico fine sand. This is a nearly level, poorly
drained soil in depressions and drainageways. This soil
is subject to frequent ponding. Areas of this unit are
irregular in shape and range from 3 to more than 100
acres in size.

Typically, the surface layer is very dark gray fine sand
about 8 inches thick. The subsoil is brown, mottied loose
fine sand about 30 inches thick. The substratum, to a
depth of about 60 inches, is grayish brown fine sand. In
some places, the surface layer is more than 10 inches
thick. In some places, the substratum has strata of grav-
elly material. Also in some places, loamy material is
within a depth of 60 inches.

Included with this soil in mapping are small areas of
the somewhat poorly drained Pipestone soil in slightly
higher positions on the landscape. Pipestone soil makes
up 5 to 15 percent of the unit.

Permeability is very rapid. The available water capacity
is low. Runoff is very slow or ponded. From September
to June, this soil has a water table at a depth of 1 foot
or less.

In most areas, this soil is used as woodland or is idle
farmland. In a few areas, it is used for crops or pasture.
This soil has good potential for pasture and hay crops. It
has fair potential for cultivated crops and poor potential
for woodland, sanitary facilities, and building site devel-
opment.

If this soil is cultivated, removing excess water, provid-
ing flood protection, controlling soil blowing, and main-
taining a high content of organic matter are the major
concerns of management. Artificial drainage is generally
needed to remove excess water. Because cutbanks
cave in, open ditches are difficult to maintain, and tile is
difficult to install. Tile lines should be protected with a
suitable material so that they do not fill with fine sand.
Minimum tillage, stubble mulching, cover crops, buffer



24

strips, and windbreaks help control soil blowing. Addi-
tions of crop residue, barnyard manure, and green
manure crops are needed to maintain the organic matter
content.

If this soil is used for pasture and hay, excess water is
the major management concern. Artificial drainage is
needed to remove excess moisture. Grazing should be
restricted in wet periods. Pasture plants that tolerate
wetness should be used.

If this soil is used for trees, seedling mortality and
windthrow are major hazards. Equipment limitations are a
major concern. Because of wetness, expected loss of
planted seedlings is high, and trees can be blown down
during storms. The use of heavy equipment for planting,
tending, and harvesting trees is restricted in wet periods.

This soil has severe limitations for building site devel-
opment and for sanitary facilities. If this soil is used for
these purposes, it should be artificially drained using
surface ditches and tile. Buildings that have a basement
should not be constructed because of the high water
table. If possible, sanitary facilities should be connected
to commercial sewers and treatment facilities. Seepage
from lagoons can be prevented by adding a restrictive
layer of impervious material. Excess water removal, re-
taining walls, and properly maintained slopes can pre-
vent the caving in of cutbanks in shallow excavations.
Because it is better drained, the included Pipestone soil
is better suited to building site development than this
Tobico soil.

Capability subclass lllw; Michigan soil management
group 5¢.

60—Urban land-Essexville complex. This map unit
consists of areas of Urban land and the nearly level,
poorly drained Essexville soil in broad, flat depressions
and drainageways. Areas of this unit are irregular in
shape and range from 20 to 400 acres in size. Urban
land makes up 25 to 80 percent of this unit and the
Essexville soil, 20 to 55 percent. Urban land and the
Essexville soil are so intermingled or the areas of each
are so small that it was not practical to separate them in
mapping at the scale used.

Urban land is covered with streets, parking lots, build-
ings, and other structures. The soils have been covered
or altered to the point that identifying them is not feasi-
ble.

Typically, the surface layer of the Essexville soil is
black calcareous loamy sand about 11 inches thick. The
subsoil and the upper part of the substratum, which are
about 15 inches thick, are multicolored, loose calcareous
sand. The lower part of the substratum, to a depth of
about 60 inches, is dominantly gray calcareous loam. In
some places, the depth to effervescent material is more
than 10 inches. In some areas, the depth to the loamy
substratum is less than 18 inches. In some low areas,
the soil has been filled or leveled during construction; in
other small areas, it has been cut, built up, or smoothed.

SOIL SURVEY

Included in mapping are small areas of the somewhat
poorly drained Wixom soil in slightly higher positions on
the landscape. In some mapped areas, the Wixom soil
makes up 5 percent of the unit.

Permeability of the Essexville soil is rapid in the sandy
upper part of the soil and moderately slow in the loamy
lower part. The available water capacity is moderate.
Runoff is very slow or ponded. Most areas of this map
unit have been artificially drained using sewer systems,
gutters, drainage tile, and surface ditches. In areas that
have not been drained, the water table is at a depth of 1
foot or less from November to May.

The Essexville soil is used for building sites, lawns,
gardens, parks, and open space. It has poor potential for
recreation uses and building site development.

If the Essexville soil is used for grasses, flowers, vege-
tables, trees, and shrubs, the excess water needs to be
removed. Artificial drainage generally is needed to
remove the excess water; onsite investigation is needed
to determine the best method of artificial drainage for
any particular area. In drained areas, this soil can
become droughty during dry periods. Water-tolerant pe-
rennial plants should be selected for planting. If the soil
is disturbed and left bare for a long period, soil blowing
is a hazard.

The Essexville soil has severe limitations to building
site development and recreation uses; it needs to be
artificially drained and protected from flooding. Buildings
that have a basement should not be constructed be-
cause of the high water table. Sanitary facilities should
be connected to commercial sewers and treatment facili-
ties. If possible, the better drained Wixom soil included in
this map unit should be used for building site develop-
ment and recreation facilities instead of the Essexville
soil. Onsite investigation will be needed to evaluate the
suitability of specific sites.

This complex is not assigned to an interpretive group.

61—Cohoctah fine sandy loam. This is a nearly
level, poorly drained or very poorly drained soil in aban-
doned streambeds and drainageways. This soil is subject
to occasional flooding. Areas of this soil are long and
narrow and range from 3 to 160 acres in size.

Typically, the surface layer is black fine sandy loam
about 11 inches thick. The mottled, calcareous substra-
tum is grayish brown loamy fine sand about 9 inches
thick in the upper part, light brownish gray fine sandy
loam about 17 inches thick in the middle part, and light
brownish gray loam about 17 inches thick in the lower
part. In the substratum there is a buried surface layer of
black mucky loam about 7 inches thick.

Included in mapping are small areas of the poorly
drained Belleville and Tappan soils in siightly higher posi-
tions on the landscape. These soils make up 15 to 20
percent of the map unit.

Permeability is moderately rapid, and the available
water capacity is high. Runoff is very slow or ponded.
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The water table is at a depth of 1 foot or less from
October to May.

In most areas this soil is used for crops. In a few
areas, it is used as grassed waterways. This soil has
good potential for pasture and hay, for use as woodland,
and for the development of habitat for wetland wildlife. It
has fair potential for use as cropland and poor potential
for sanitary facilities and building site development.

If this soil is cultivated, removing excess water and
providing adequate outlets for drainage are the major
management concerns. The water table is at or near the
surface throughout much of the year, and this soil is
subject to occasional flooding. Artificial drainage and lift
pumps should be installed to remove excess water. Be-
cause the areas of this soil are narrow and irregularly
shaped, special management practices may be impracti-
cal.

If this soil is used for pasture and hay, the excess
water needs to be removed through artificial drainage.
Grazing should be restricted in wet periods. Water-toler-
ant pasture plants should be selected for planting.

If this soil is used for trees, seedling mortality and
windthrow are the major hazards. The use of heavy
equipment in planting, tending, and harvesting trees is
restricted. This soil is subject to occasional flooding and
is wet throughout much of the year. Because of the
wetness, the loss of seedlings can be heavy, and trees
can blow down during storms.

This soil has severe limitations to building site devel-
opment and sanitary facilities; using these soils for these
purposes generally is not economically feasible.

Capability subclass Illw; Michigan soil management
group L-2c.

62A—Sanilac-Bach very fine sandy loams, 0 to 3
percent slopes. This map unit consists of nearly level
soils; the Sanilac soil is somewhat poorly drained, and
the Bach soil is poorly drained. The Sanilac soil is on
slightly convex uplands and on low knolls and ridges.
The Bach soil is in depressions and drainageways and is
subject to frequent ponding. These soils are so intermin-
gled or the areas of each are so small that it was not
practical to separate them in mapping at the scale used.

The areas of this map unit are irregular in shape and
range from 10 to 80 acres in size. The Sanilac soil
makes up 35 to 60 percent of the unit, and the Bach soil
makes up 20 to 40 percent.

Typically, the surface layer of the Sanilac soil is very
dark grayish brown, calcareous very fine sandy loam
about 10 inches thick. The subsoil is yellowish brown
and light yellowish brown, very friable, calcareous very
fine sand, loamy very fine sand, and silt loam about 32
inches thick. The substratum, to a depth of about 60
inches, is reddish brown, mottled, calcareous, stratified
very fine sand, silt loam, and silty clay loam. In places,
the surface layer and subsoil are sandy. In some places,
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the loam and clay loam glacial till is within a depth of 60
inches.

Typically, the surface layer of the Bach soil is very
dark gray, calcareous very fine sandy loam about 13
inches thick. The subsoil and the upper part of the sub-
stratum are grayish brown, mottled, friable, calcareous,
stratified very fine sand and silt loam about 37 inches
thick. The lower part of the substratum, to a depth of
about 60 inches, is reddish brown, calcareous loam. In
places, the depth to effervescent material is more than
10 inches. In some places, the loam and clay loam
glacial till is within a depth of 40 inches.

Permeability of these soils is moderately slow or mod-
erate. The available water capacity is high. Runoff is
slow on the Sanilac soil and very slow or ponded on the
Bach soil. From November to May, these soils have a
high water table. In the Sanilac soil, the water table is at
a depth of 1 to 2 feet. In the Bach soil, it is at a depth of
1 foot or less.

In most areas, these soils are used for crops. They
have good potential for use as cropland and for pasture
and hay crops. The Sanilac soil has good potential for
use as woodland, and the Bach soil has fair potential.
These soils have poor potential for sanitary facilities and
building site development.

If these soils are cultivated, the excess water needs to
be removed. Artificial drainage is needed for an optimum
yield. Tile lines should be protected with a suitable mate-
rial so that they do not fill with fine sand and silt. Be-
cause the surface layer is calcareous, these soils can be
deficient in manganese, boron, and zinc.

If these soils are used for pasture and hay, the excess
water needs to be removed. Artificial drainage is needed
for optimum plant growth. Water-tolerant pasture plants
should be selected for planting.

If these soils are used for trees, management is diffi-
cult because the use of equipment is restricted. The loss
of seedlings on the Bach soil commonly is high because
of wetness, and trees can be blown down during a
storm. In wet periods, the use of heavy equipment in
planting, tending, and harvesting trees on the Bach soil
is restricted.

These soils have severe limitations to building site
development and sanitary facilities. If these soils are
used for building site development, they need to be
artificially drained using surface ditches and tile. Build-
ings that have a basement should not be constructed
because of the high water table. If possible, sanitary
facilities should be connected to commercial sewers and
treatment facilities. If these soils are used for local roads
and streets, the upper layer of the soil should be re-
placed or covered with a suitable base material. If possi-
ble, sites on the better drained Sanilac soil should be
selected for buildings. Onsite investigation will be
needed to evaluate and plan the development of specific
sites.
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Capability subclass llw; Michigan. soil management
groups 2.5b-cs and 2.5¢-cs.

63A—Rapson-Bach complex, 0 to 3 percent slopes.
This map unit consists of nearly level soils; the Rapson
soil is somewhat poorly drained, and the Bach soil is
poorly drained. The Rapson soil is on slightly convex
uplands and on low knolls and ridges. The Bach soil is in
depressions and drainageways and is subject to frequent
ponding. These soils are so intermingled or the areas of
each are so small that it was not practical to separate
them in mapping at the scale used.

The areas of this unit are irregular in shape and range
from 10 to 120 acres in size. The Rapson soil makes up
35 to 55 percent of the unit, and the Bach soil makes up
20 to 35 percent.

Typically, the surface layer of the Rapson soil is very
dark grayish brown loamy fine sand about 9 inches thick.
The subsoil is dark brown, loose fine sand about 20
inches thick. The substratum, to a depth of about 60
inches, is multicolored, calcareous, stratified very fine
sand, silt loam, and silty clay loam. In places, loam and
clay loam glacial till is within a depth of 60 inches. In
some places, the sandy surface layer and subsoil are
less than 20 inches thick.

Typically, the surface layer of the Bach soil is very
dark gray, calcareous very fine sandy loam about 13
inches thick. The subsoil and the upper part of the sub-
stratum are grayish brown, mottled, friable, calcareous,
stratified very fine sand and silt loam about 37 inches
thick. The lower part of the substratum, to a depth of 60
inches, is reddish brown, calcareous loam. In places, the
depth to effervescent material is more than 10 inches. In
some places, loam and clay loam glacial till is within a
depth of 40 inches.

Permeability in the Rapson soil is rapid in the sandy
upper part and moderate in the sandy and loamy lower
part. It is moderate in the Bach soil. The available water
capacity is moderate in the Rapson soil and high in the
Bach soil. Runoff is slow or very slow on the Rapson soil
and very slow or ponded on the Bach soil. From Novem-
ber to May, these soils have a high water table. In the
Rapson soil, the water table is at a depth of 1 to 2 feet.
In the Bach soil, it is at a depth of 1 foot or less.

In most areas, these soils are used for crops. They
have good potential for use as cropland and for pasture
and hay crops. They have fair potential for use as wood-
land. The Rapson soil has fair potential for building site
development, and the Bach soil has poor potential.

If these soils are used for crops, excess water needs
to be removed on the Bach soil; on the Rapson soil,
excess water needs to be removed during wet periods,
soil blowing needs to be controlled and soil moisture
conserved during dry periods, and the organic matter
content needs to be maintained. These soils generally
require artificial drainage to remove excess water. Mini-
mum tillage, stubble mulching, cover crops, buffer strips,
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and windbreaks help control soil blowing. Returning crop
residue to the soil helps to conserve soil moisture. Fre-
quently, adding crop residue, barnyard manure, and
green manure crops to the soil can maintain the organic
matter content. Because the Bach soil has a calcareous
surface layer, it may be deficient in manganese, boron,
and zinc.

If these soils are used for pasture and hay crops, the
major concerns of management are excess water and
surface compaction on the Bach soil. Droughtiness in dry
periods is the major hazard on the Rapson soil. Artificial
drainage is needed to remove excess water. Grazing
should be restricted in wet periods. Water-tolerant pas-
ture plants should be selected for planting. The growth
of plants on the Rapson soil is reduced in dry periods.

if these soils are used for trees, seedling mortality on
the Rapson soil and windthrow and seedling mortality on
the Bach soil are moderate hazards. The use of equip-
ment is restricted on the Bach soil; this makes manage-
ment difficult. The loss of seedlings is common in wet
periods in spring and in dry periods in summer. Trees on
the Bach soil can be blown down during a storm. The
use of heavy equipment in planting, tending, and har-
vesting trees should be restricted in wet periods.

These soils have severe limitations to building site
development and sanitary facilities. If these soils are
used for building site development, they need to be
artificially drained using surface ditches and tile. Build-
ings that have a basement should not be constructed
because of the high water table. If possible, sanitary
facilities should be connected to commercial sewers and
treatment facilities. Seepage from sewage lagoons can
be prevented by adding a restrictive layer of impervious
material. Removal of excess water, retaining walls, and
properly maintained slopes can control the caving of
cutbanks in shallow excavations. If these soils are used
for local roads and streets, the upper layer of the soil
should be covered with a suitable base material. If possi-
ble, sites on the better drained Rapson soil should be
used for buildings. Onsite investigation is needed to evalu-
ate and plan the development of specific sites.

Capability subclass Iliw; Michigan soil management
groups 4/2bs and 2.5¢-cs.

64B—Londo-Wixom complex, 0 to 4 percent
slopes. This map unit consists of nearly level and gently
sloping somewhat poorly drained soils on broad, slightly
convex uplands and on low knolls and ridges. The areas
are irregular in shape and range from 5 to 200 acres in
size. The Londo soil makes up 40 to 55 percent of the
unit, and the Wixom soil makes up 20 to 40 percent.
These soils are so intermingled or the areas of each are
so small that is was not practical to separate them in
mapping at the scale used.

Typically, the surface layer of the Londo soil is very
dark grayish brown fine sandy loam about 7 inches thick.
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The subsoil is brown, mottled, friable clay loam about 13
inches thick. The substratum, to a depth of about 60
inches, is reddish brown, mottled, calcareous loam.
Typically, the surface layer of the Wixom soil is very
dark brown loamy sand about 9 inches thick. The sub-
surface layer is dark grayish brown sand about 2 inches
thick. The upper part of the subsoil, which is about 15

inches thick, is multicolored, loose sand that has chunks

of cemented material. The lower part of the subsoil and
the substratum, to a depth of 60 inches, are brown,
mottled loam. In places, the subsoil is not reddish in
color. In some places, the depth to loam or clay loam
material is more than 40 inches.

Inciuded with these soils in mapping are small areas of
moderately well drained or well drained Guelph soils in
slightly higher positions on the landscape and small
areas of poorly drained Corunna and Tappan soils in
lower positions. Each of these soils makes up 5 to 20
percent of the unit; together, they make up less than 25
percent.

Permeability in the Londo soil is moderate or moder-
ately slow. In the Wixom soil, it is rapid in the sandy
upper part and moderately slow in the loamy lower part.
The available water capacity is high in the Londo soil
and moderate in the Wixom soil. Runoff is slow or
medium on the Londo soil and slow on the Wixom soil.
From November to May, these soils have a water table
at a depth of 1 to 2 feet.

In most areas these soils are used for crops. In some
areas, they are used as pasture or woodland. These
soils have good potential for pasture and hay crops and
for the development of habitat for woodland wildlife. The
Londo soil has good potential for use as cropland and
woodland and for the development of habitat for open-
land wildlife; it has fair potential for building site develop-
ment. The Wixom soil has fair potential for use as crop-
land and woodland and for building site development.

If these soils are cultivated, excess water in wet peri-
ods is the major management concern. Water erosion is
a major hazard. Artificial drainage is needed for an opti-
mum yield. Minimum tillage, cover crops, stubble muich-
ing, grassed waterways, diversions, and erosion-control
structures help to prevent an excessive loss of soil.
Maintaining good soil tilth is a management concern on
the Londo soil. Controlling soil blowing, maintaining a
high content of organic matter, and conserving moisture
in dry periods are management concerns on the Wixom
soil. Tilth can be maintained by tilling within the proper
range of moisture content, by using minimum tillage, and
by incorporating crop residue into the plow layer. Mini-
mum tillage, stubble mulching, cover crops, buffer strips,
and windbreaks can help to control soil blowing on the
Wixom soil. Returning crop residue to the soil helps to
conserve moisture. Frequently, adding crop residue,
barnyard manure, and green manure crops to the Wixom
soil can maintain the organic matter content.
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If these soils are used for pasture and hay crops,
excess water in wet periods is the major management
concern. Artificial drainage is needed for optimum plant
growth. Grazing should be restricted in wet periods. Sur-
face compaction, which is caused by grazing when the
soil is wet, is a management concern on the Londo soil.
Droughtiness in dry periods is a major hazard on the
Wixom soil. The growth of plants on the Wixom soil is
reduced during dry periods.

If these soils are used for trees, seedling mortality is a
major hazard on the Wixom soil. The loss of seedlings
commonly is high in wet periods in spring and in dry
periods in summer.

These soils have severe limitations to building site
development and sanitary facilities. If these soils are
used for building site development, they need to be
artificially drained using surface ditches and tile. Build-
ings that have a basement should not be constructed
because of the high water table. If these soils are used
for local roads and streets, the upper layer of soil should
be replaced or covered with a suitable base material.
Because it is better drained, the included Guelph soil is
better suited to building site development than the Londo
and Wixom soils.

Capability subclass llw; Michigan soil management
groups 2.5b and 4/2b.

65B—Guelph-Menominee complex, 2 to 8 percent
slopes. This map unit consists of gently sloping and
moderately sloping, well drained or moderately well
drained Guelph and Menominee soils. Areas of this unit
are irregular in shape and range from 5 to 100 acres in
size. Guelph soils make up 30 to 55 percent of the unit,
and Menominee soils make up 20 to 40 percent. These
soils are so intermingled or the areas of each are so
small that it was not practical to separate them in map-
ping at the scale used (fig. 9).

Typically, the Guelph soil has a surface layer that is
very dark grayish brown sandy loam about 8 inches
thick. The subsoil is dark brown clay loam about 14
inches thick. The substratum, to a depth of about 60
inches, is brown mottled calcareous clay loam.

Typically, the Menominee soil has a surface layer that
is very dark grayish brown loamy sand about 9 inches
thick. The subsurface layer in the upper 2 inches is light
brownish gray loamy sand, and in the lower 5 inches it is
brown loamy fine sand. The upper part of the subsoil,
which is about 17 inches thick, is multicolored sand that
has chunks of cemented material. The lower part of the
subsoil and the substratum, to a depth of about 60
inches, are brown and dark brown mottled clay loam. In
some places, the depth to the clay loam is more than 40
inches.

Included with these soils in mapping are small areas of
somewhat poorly drained Londo and Wixom soils and
poorly drained Corunna and Tappan soils in slightly
lower positions on the landscape. They make up 10 to 25
percent of the map unit.
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Figure 9.—Typical area of Guelph-Menominee complex, 2 to 8 percent slopes. The light colored areas are Menominee soils.

Permeability is moderate in the Guelph soil. In the
Menominee soil, it is rapid in the sandy upper part and
moderately slow in the loamy lower part. The available
water capacity is high in the Guelph soil and moderate in
the Menominee soil, depending on the slope. From De-
cember to April, these soils have a water table at a
depth of more than 2 feet.

Most areas of these soils are farmed or are in pasture.
A few areas are woodland. These soils have good po-
tential for pasture and hay crops, for woodland use, and
for building site development. The Guelph soil has good
potential for use as cropland, and the Menominee soil
has fair potential. The Guelph soil has good potential for
habitat for openland and woodland wildlife.

If these soils are cultivated, water erosion is a major
hazard. Minimum tillage, cover crops, mulches, grassed
waterways, diversions, and erosion control structures
help prevent excessive soil loss.

Maintaining good soil tilth is a major management
problem on the Guelph soil. Controlling soil blowing,
maintaining a high content of organic matter, and con-
serving moisture in dry periods are major management
problems on the Menominee soil. Good soil tilth can be
maintained on the Guelph soil by tilling within the proper
range of moisture content, by using minimum tillage, and
by incorporating crop residue into the plow layer. Mini-
mum tillage, stubble mulching, cover crops, buffer strips,
and windbreaks help control soil blowing on the Meno-
minee soil. The content of organic matter in the Meno-

minee soil can be maintained by frequent additions of
crop residue, barnyard manure, and green manure. Crop
residue helps conserve soil moisture on the Menominee
soil.

If these soils are used for pasture and hay, compac-
tion of the surface layer, which is caused by grazing
when this soil is wet, is a major management problem on
the Guelph soil. Droughtiness on the Menominee soil
during dry periods impedes the growth of pasture plants.

If these soils are used for trees, seedling mortality is
moderate on the Menominee soil. Some seedling losses
can be expected in the dry summer months.

These soils have moderate or severe limitations for
building site development and for sanitary facilities. If
dwellings with basements are constructed on the Meno-
minee soil, foundations and footings should be designed
so that shrinking and swelling of the soils will not
damage the structure. Artificial drainage should be pro-
vided around foundations, and a suitable base material
should be used for backfilling. If they are to function
properly, local roads and streets should be graded to
shed water, and a suitable base material should be used.
Disturbed areas should be covered with a mulch, asphalt
spray, or netting, or the areas should be seeded or
sodded and fertilized.

Capability subclass lle; Michigan soil management
groups 2.5a and 4/2a.

66A—Pipestone-Tobico fine sands, 0 to 3 percent
slopes. This map unit consists of a nearly level, some-
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what poorly drained Pipestone soil on low, narrow ridges
and a poorly drained Tobico soil in depressions and
narrow drainageways. The Tobico soil is subject to fre-
quent ponding. The areas of this map unit are irregular in
shape and range from 300 to 2,300 acres in size. The
Pipestone soil makes up 50 to 70 percent of the unit,
and the Tobico soil makes 30 to 50 percent. These soils
are so intermingled or the areas of each are so small
that it was not practical to separate them in mapping at
the scale used.

Typically, the Pipestone soil has a surface layer that is
black fine sand about 4 inches thick. The subsurface
layer is light brownish gray fine sand about 4 inches
thick. The subsoil and substratum, to a depth of 60
inches, are dominantly brown loose fine sand. In some
places, loamy material is within a depth of 60 inches.

Typically, the Tobico soil has a surface layer that is
very dark gray fine sand about 8 inches thick. The sub-
soil is brown, mottled, loose fine sand about 30 inches
thick. The substratum, to a depth of about 60 inches, is
grayish brown fine sand. In some places, the surface
layer is more than 10 inches thick, and, in places, the
substratum has strata of gravelly material. Also, in some
places, loamy material is within a depth of 60 inches.

Included in mapping are small areas of moderately
well drained or well drained Rousseau soils in slightly
higher positions on the landscape than the Pipestone
soil. In some mapped areas, Rousseau soils make up
about 10 percent of the map unit.

Permeability is rapid in the Pipestone soil and very
rapid in the Tobico soil. The available water capacity of
both soils is low. Runoff is slow or very slow on the
Pipestone soil and very slow or ponded on the Tobico
soil. From October to June, these soils have a high
water table. In the Pipestone soil, the water table is at a
depth of 6 inches to 1 1/2 feet, and in the Tobico soil, it
is at a depth of 1 foot or less.

Most areas of these soils are woodland or idle farm-
land. Many areas are used for building site development.
A tew areas are used for specialty vegetable crops.
These soils have good potential for pasture and hay
crops and fair potential for cultivated crops. The Pipes-
tone soil has fair potential for building site development.
The Pipestone soil has fair potential for use as wood-
land, and the Tobico soil has poor potential.

If these soils are cultivated, removing excess water in
wet periods, controlling soil blowing, and maintaining a
high content of organic matter are major management
problems. Conserving moisture in dry periods is a prob-
lem on the Pipestone soil. Artificial drainage is needed to
remove excess water. Because of cutbanks cave-in,
open ditches are difficult to maintain, and tile is difficult
to install. Tile lines should be protected with a suitable
material so that they will not fill with fine sand. Minimum
tillage, stubble mulching, cover crops, buffer strips, and
windbreaks help control soil blowing, and crop residue
helps conserve soil moisture on the Pipestone soil. The
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content of organic matter can be maintained by frequent
additions of crop residue, barnyard manure, and green
manure,

If these soils are used for pasture and hay, excess
water is the major management problem, and artificial
drainage is needed to remove the excess water.
Droughtiness in dry periods is a problem on the Pipes-
tone soil. Grazing should be restricted in wet periods.
Plants that tolerate wetness should be used. Plant
growth is reduced in dry periods on the Pipestone soil.

If these soils are used for trees, the expected seedling
loss on the Pipestone soil is high in spring when the soil
is wet and in summer when the soil is dry. The loss is
high on the Tobico soil because of wetness. The use of
heavy equipment for planting, tending, and harvesting
trees is restricted in wet periods on the Tobico soil.
Windthrow is a hazard on the Tobico soil.

These soils have severe limitations for building site
development and for sanitary facilities. If these soils are
used for these purposes, they should be artificially
drained by surface ditches and tile. Buildings that have
basements should not be constructed on these soils
because of the high water table. If possible, sanitary
facilities should be connected to commercial sewer and
treatment facilities. Seepage from sewage lagoons can
be prevented by a blanket or layer of impervious materi-
al. The caving of cutbanks in shallow excavations can be
prevented by removing excess water, constructing retain-
ing walls, and maintaining a proper slope grade. Because
it is better drained than these Pipestone and Tobico
soils, the included Rousseau soil is better suited to build-
ing site development.

Capability subclass 1Vw; Michigan soil management
group 5b and 5c.

67—Belleville loamy sand, ponded. This is a nearly
level, poorly drained soil in broad, flat depressions. It is
covered with 6 inches to 36 inches or more of water
throughout most of the year. Areas of this unit are irregu-
lar in shape and range from 5 to 460 acres in size.

Typically, the surface layer is very dark gray loamy
sand about 11 inches thick. The subsoil is dominantly
grayish brown loose sand about 25 inches thick. The
substratum, to a depth of about 60 inches, is multico-
lored clay loam and loam. In some places, the depth to
the loamy substratum is less than 20 inches or more
than 40 inches.

Included in mapping and making up about 5 percent of
the unit are small areas of the somewhat poorly drained
Pipestone soil in slightly higher positions on the land-
scape.

Permeability is rapid in the sandy upper part of the soil
and moderately slow in the loamy lower part.

In most areas, this soil is ponded and is in marsh
vegetation. It has fair potential for the development of
habitat for wetland wildlife. It has poor potential for other
uses unless it is artificially drained and dikes are con-
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structed, but dikes and drainage generally are not eco-
nomically feasible or practical.

Capability subclass Vw; Michigan soil management
group 4/2c¢.

Use and management of the soils

The soil survey is a detailed inventory and evaluation
of the most basic resource of the survey area—the soil.
It is useful in adjusting land use, including urbanization,
to the limitations and potentials of natural resources and
the environment. Also, it can help avoid soil-related fail-
ures in uses of the land.

While a soil survey is in progress, soil scientists, con-
servationists, engineers, and others keep extensive
notes about the nature of the soils and about unique
aspects of behavior of the soils. These notes include
data on erosion, drought damage to specific crops, yield
estimates, flooding, the functioning of septic tank dispos-
al systems, and other factors affecting the productivity,
potential, and limitations of the soils under various uses
and management. In this way, field experience and
measured data on soil properties and performance are
used as a basis for predicting soil behavior.

Information in this section is useful in planning use and
management of the soils for crops and pasture and
woodland; as sites for buildings, highways and other
transportation systems, sanitary facilities, and parks and
other recreation facilities; and for wildlife habitat. From
the data presented, the potential of each soil for speci-
fied land uses can be determined, soil limitations to
these land uses can be identified, and costly failures in
houses and other structures, caused by unfavorable soil
properties, can be avoided. A site where soil properties
are favorable can be selected, or practices that will over-
come the soil limitations can be planned.

Planners and others using the soil survey can evaluate
the impact of specific land uses on the overall productiv-
ity of the survey area or other broad planning area and
on the environment. Productivity and the environment
are closely related to the nature of the soil. Plans should
maintain or create a land-use pattern in harmony with
the natural soil.

Contractors can find information that is useful in locat-
ing sources of sand, roadfill, and topsoil. Other informa-
tion indicates the presence of wetness or very firm soil
horizons that cause difficulty in excavation.

Health officials, highway officials, engineers, and many
other specialists also can find useful information in this
soil survey. The safe disposal of wastes, for example, is
closely related to properties of the soil. Pavements,
sidewalks, campsites, playgrounds, lawns, and trees and
shrubs are affected by the nature of the soil.
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Crops and pasture

Dwight L. Quisenberry, agronomist, Soil Conservation Service, helped
write this section.

The major management concerns in the use of the
soils for crops and pasture are described in this section.
In addition, the crops or pasture plants best suited to the
soil, including some not commonly grown in the survey
area, are discussed; the system of land capability classi-
fication used by the Soil Conservation Service is ex-
plained; and the estimated yields of the main crops and
hay and pasture plants are presented for each soil.

This section provides information about the overall ag-
riculture potential of the survey area and about the man-
agement practices that are needed. The information is
useful to equipment dealers, land improvement contrac-
tors, fertilizer companies, processing companies, plan-
ners, conservationists, and others. For each kind of soil,
information about management is presented in the sec-
tion “Soil maps for detailed planning.” Planners of man-
agement systems for individual fields or farms should
also consider the detailed information given in the de-
scription of each soil.

Of Bay County’s total land area, 288,640 acres, about
58 percent, or 166,836 acres, is in farms (8). In 1974 this
farmland consisted of 133,200 acres of harvested crop-
land, 4,011 acres of cropland used only for pasture,
7,189 acres of other cropland, 10,642 acres of wood-
land, and 11,794 acres of land in other uses. Abandoned
farmland, woodland, wetland, and urban areas make up
the rest of county’s land area.

Of the total cultivated land in Bay County, about 70
percent was used for row crops, mainly dry beans (41
percent), corn (19 percent), and sugar beets (10 per-
cent). About 14 percent of the cultivated land was in
wheat, the main close-grown crop.

Soil drainage is the major management need on about
90 percent of the acreage used for crops and pasture in
Bay County. Drainage of cropland improves the air-water
relationship in the root zone. Spring planting, weed con-
trol, and harvesting operations are hampered if drainage
is inadequate. Tile drains and surface drainageways can
be used to remove excess water. Some soils, for exam-
ple, the poorly drained and very poorly drained Belleville
soils, Cohoctah loamy fine sand, and Sloan soils, are
subject to flooding and are naturally so wet that crop
production generally is not possible.

Unless they are artificially drained, the poorly drained
and somewhat poorly drained soils, for example, Bach,
Belleville, Corunna, Essexville, Londo, Pipestone, Posey-
ville, Rapson, Sanilac, Tappan, Tobico, and Wixom soils,
are so wet that crops are damaged in most years.

Guelph and Menominee soils have good natural drain-
age most of the year, but small areas of wetter soils
along drainageways and in swales are common within
areas of these soils. Artificial drainage is needed in



BAY COUNTY, MICHIGAN

those areas. Rousseau soils also have good natural
drainage most of the year, but they dry out quickly and
do not have sufficient moisture in the dry months of
summer. Crops that mature early can be grown if a large
amount of organic matter is added to the soil.

The design of surface and subsurface drainage sys-
tems varies with the kind of soil. A combination of tile
drains and ditches is needed in most areas of poorly
drained soils that are used intensively for row crops.
Drains have to be more closely spaced in soils that are
slowly permeable than in the more permeable soils.
Drainage is moderately slow or slow in most areas of
Londo and Tappan soils where a tile drainage system is
used. Adequate outlets for a tile drainage system are
difficult to find in many areas of Belleville, Cohoctah,
Corunna, Essexville, Sloan, and Tappan soils. Dikes and
pumps must be used in some places. Diversions in some
areas help to carry runoff away from wet areas. Good
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soil structure and an ample supply of organic matter help
in soil drainage. Information on drainage design for each
kind of soil is available in local offices of the Soil Con-
servation Service.

Soil erosion, including soil blowing, is a major hazard
on about one-fourth of the cropland in Bay County. Soil
blowing can damage the soils and injure or destroy crops
(fig. 10). It is a major hazard on the sandy Belleville,
Essexville, Menominee, Pipestone, Pipestone loamy sub-
stratum, Poseyville, Rapson, Rousseau, Tobico, and
Wixom soils. It can also be a hazard on loamy soils if
winds are strong and the soils are dry and bare of
vegetation or surface mulch. Vegetative cover, surface
mulch, a rough surface through tillage, buffer strips of
grain, windbreaks, and irrigation help reduce soil blowing.

Water erosion is a hazard where the slope is more

than 2 percent. Guelph and Menominee soils, for exam-

Figure 10.—An area of Wixom loamy sand. Soil blowing is a major hazard in the county.
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ple, have slopes of 2 to 8 percent and are subject to
erosion. In places, Londo, Poseyville, Rapson, Sanilac,
and Wixom soils have slopes of more than 2 percent.
They have an additional problem of wetness.

Erosion reduces productivity of the soils because the
surface layer is lost and part of the subsoil is incorporat-
ed into the plow layer. Loss of the surface layer is
especially damaging on soils that have a subsoil of clay
toam, such as the Guelph soils. Erosion also reduces
productivity on soils that tend to be droughty, such as
Rapson and Wixom soils. Erosion contributes to the pol-
lution of streams by sediment and thus affects the qual-
ity of water for municipal use, recreation, and fish and
wildlife.

In some fields where there are spots of clay loam,
preparing a good seedbed and tilling are difficult be-
cause the original friable soil on the surface has been
eroded away. Such spots are common in areas of
Londo, Menominee, and Guelph soils.

Erosion control practices help protect the surface,
reduce runoff, and increase infiltration. A cropping
system that keeps a vegetative cover on the soil can
hold the loss of soil through erosion to an amount that
will not reduce the production capacity of the soils. On
livestock farms, the legume and grass forage crops in
the cropping system reduce erosion on sloping land.
Also they improve soil structure and tilth and provide
nitrogen for the crop that follows.

Water erosion is a major hazard along streams and
open ditches in Bay County. Runoff from fields, road-
ways, and construction sites carries sediment into
streams and ditches and forms gullies. The sediment
clogs the streams and ditches and reduces the quality of
the water. The sediment is expensive to remove. The
banks of the streams and ditches cave in and erode
during periods of peak flow. Measures that can help
reduce erosion include vegetative cover, mulching,
grassed waterways, diversions, grade stabilization struc-
tures, channel linings, and sediment basins (fig. 11).

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.

In Bay County, tilth is a problem on some soils. The
dark colored loamy Tappan soils often stay wet until late
in spring. If these soils are wet when plowed or when
tillage or harvesting equipment is used, they tend to be
very cloddy when dry and their subsoil becomes com-
pacted. Good seedbeds are difficult to prepare.

Some of the soils in Bay County that are used for
crops have a surface layer of loam that is light in color
and low in content of organic matter. Generally, the
structure of such a soil is weak. Intense rainfall can
result in the formation of a crust on the surface. The
crust reduces infiltration and increases runoff. Regular
additions of crop residue, manure, and other organic
material help improve soil structure and reduce crust
formation. Limiting the use of heavy equipment when the
soil is wet helps reduce soil compaction.
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Field crops commonly grown in Bay County include
row crops—dry beans, corn, sugar beets, and soy-
beans—and close-grown crops—wheat is the most
common crop, but rye and oats can be grown as well. If
artificially drained, loamy soils that are poorly drained
and somewhat poorly drained are especially well suited
to these crops.

Specialty crops grown commercially in Bay County are
small fruits, tree fruits, and nursery stock. Vegetables are
grown on about 11,500 acres in the county. Potatoes,
grown in many places under irrigation, and cucumbers
are the main vegetables. These crops are well adapted
to the sandy soils throughout the county. A small acre-
age scattered throughout the county is used for pump-
kins, peppers, sweet corn, cabbage, cantaloupes, toma-
toes, onions, peas, and cauliflower (fig. 12).

Sandy soils that are moderately well drained and
somewhat poorly drained and that warm up early in
spring, for example, Menominee, Pipestone, Rousseau,
and Wixom soils, are especially well suited to vegetables
and small fruits. Irrigation and artificial drainage can be
used to obtain optimum yeilds. Crops can generally be
planted and harvested earlier on these soils than on the
other soils in Bay County.

The latest information and suggestions for growing
special crops can be obtained from local offices of the
Cooperative Extension Service and the Soil Conservation
Service.

Yields per acre

The average yields per acre that can be expected of
the principal crops under a high level of management
are shown in table 5. In any given year, yields may be
higher or lower than those indicated in the table because
of variations in rainfall and other climatic factors. Ab-
sence of an estimated yield indicates that the soil is not
suited to the crop or the crop is not commonly grown on
the soil.

The estimated yields were based mainly on the experi-
ence and records of farmers, conservationists, and ex-
tension agents. Results of field trials and demonstrations
and available yield data from nearby counties were also
considered.

The yields were estimated assuming that the latest soil
and crop management practices were used. Hay and
pasture yields were estimated for the most productive
varieties of legumes suited to the climate and the soil. A
few farmers may be obtaining average yields higher than
those shown in table 5.

The management needed to achieve the indicated
yields of the various crops depends on the kind of soil
and the crop. Such management provides drainage, ero-
sion control, and protection from flooding; the proper
planting and seeding rates; suitable high-yielding crop
varieties; appropriate tillage practices, including time of
tillage and seedbed preparation and tilling when soil
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Figure 11.—An erosion control structure in an area of the Guelph-Menominee complex, 2 to 8 percent slopes. The structure safely carries
surface water from the area into an open ditch.

moisture is favorable; control of weeds, plant diseases,
and harmful insects; favorable soil reaction and optimum
levels of nitrogen, phosphorus, potassium, and trace ele-
ments for each crop; effective use of crop residues,
barnyard manure, and green manure crops; harvesting
crops with the smallest possible loss; and timeliness of
all fieldwork.

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

Crops other than those shown in table 5 are grown in
the survey area, but estimated yields are not included
because the acreage of these crops is small. The local
offices of the Soil Conservation Service and the Cooper-
ative Extension Service can provide information about
the management concerns and productivity of the soils
for these crops.

Capability classes and subclasses

Capability classes and subclasses show, in a general
way, the suitability of soils for most kinds of field crops
(6). The soils are classed according to their limitations
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Figure 12.—Pumpkins, in a field of Tappan loam, and similar crops are important to the agricultural industry in Bay County.

when they are used for field crops, the risk of damage
when they are used, and the way they respond to treat-
ment. The grouping does not take into account major
and generally expensive landforming that would change
slope, depth, or other characteristics of the soils; does
not take into consideration possible but unlikely major
reclamation projects; and does not apply to horticultural
crops or other crops that require special management.
Capability classification is not a substitute for interpreta-
tions designed to show suitability and limitations of
groups of soils for forest trees, or for engineering pur-
poses.

In the capability system, all kinds of soil are grouped
at three levels: capability class, subclass,-and unit. The
capability classes and subclasses are defined in the fol-
lowing paragraphs. A survey area may not have soils of
all classes.

Capability classes, the broadest groups, are designat-
ed by Roman numerals | through VIII. The numerals

indicate progressively greater limitations and narrower
choices for practical use. The classes are defined as
follows:

Class | soils have few limitations that restrict their use.

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

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

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

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

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

Class VIl soils have very severe limitations that make
them unsuitable for cultivation.
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Class VIl soils and landforms 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
¢, to the class numeral, for example, lle. The letter e
shows that the main limitation is risk of erosion uniess
close-growing plant cover is maintained; w shows that
water in or on the soil interferes with plant growth or
cultivation (in some soils the wetness can be partly cor-
rected by artificial drainage); s shows that the soil is
limited mainly because it is shallow, droughty, or stony;
and ¢, used in only some parts of the United States,
shows that the chief limitation is climate that is too cold
or too dry.

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

The acreage of soils in each capability class and sub-
class is indicated in table 6. All soils in the survey area
except those named at a level higher than the series are
included. Some of the soils that are well suited to crops
and pasture may be in low-intensity use, for example,
soils in capability classes | and Il. Data in this table can
be used to determine the farming potential of such soils.

The capability subclass to which a soil has been as-
signed is given at the end of the description of each soil
in the section ““Soil maps for detailed planning.”

Also given at the end of each description is a Michigan
soil management group. The soils are assigned to a
group according to needs for lime and fertilizer, artificial
drainage, and other practices. For soils making up a soil
complex, the soil management groups are listed in the
same order as the series named in the complex.

The Michigan soil management groups combine soils
of similar profiles, texture, and natural drainage condi-
tions. The groups are designated by numbers and letters
that identify significant soil properities affecting various
uses.

In mineral soils a number identifies the dominant tex-
ture: 0 indicates more than 60 percent clay; 7 indicates
40 to 60 percent clay; 7.5 indicates clay loam and silty
clay loam; 2.5 indicates loam and silt loam; 3 indicates
sandy loam; 4 indicates loamy sand; and 5 indicates
sand. Soils that developed in uniform parent material are
identified by a single number. Soils that developed from
two different parent materials or that have contrasting
textures in the profile are identified by fractions. The
numerator indicates the texture in the upper part of the
profile, and the denominator indicates the texture in the
lower part of the profile, or the parent material. For
example, 3/2 indicates that soils are sandy loam, 20 to
40 inches thick over loam to silty clay loam.

For alluvial soils, the numbers are preceded by L. For
soils that are 20 to 40 inches deep to bedrock, the
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texture of the overlying material is the numerator of the
fraction: for example, 3/A means sandy loam over bed-
rock.

Organic soils, muck or peat, are identified by M. The
16- to 51-inch organic soils are identified according to
the texture of the underlying mineral material: M/3, for
example, means muck over sandy loam to clay loam;
M/4, muck over loamy sand or sand; M/m, muck over
marl. Organic soils that are more than 51 inches thick
are identified only by the letter M.

Lower case letters after the capital letter or the num-
bers indicate natural drainage conditions: a indicates well
drained and moderately well drained; b6 indicates some-
what poorly drained; and ¢ indicates poorly drained and
very poorly drained.

Other soil characteristics important to land use plan-
ning are indicated by adding a dash and a second lower
case letter to the symbol. For example, a after a dash
identifies soils that have a very strongly acid (ph less
than 4.5) subsoil. An s indicates stratification with fine
sand and silt.

For a detailed explanation of the Michigan soil man-
agement groups, refer to the Michigan State University
Research Report 254, Soil Management Units and Land
Use Planning (4).

Woodland management and productivity

Table 7 contains information useful to woodland
owners or forest managers in planning the use of soils
for wood crops. Only those soils suitable for wood crops
are listed, and the ordination (woodland suitability)
symbol for each soil is given. All soils bearing the same
ordination symbol require the same general kinds of
woodland management and have about the same poten-
tial productivity.

The first part of the ordination symbol, a number, indi-
cates the potential productivity of the soils for important
trees. The number 1 indicates very high productivity; 2,
high; 3, moderately high; 4, moderate; and 5, low. The
second part of the symbol, a letter, indicates the major
kind of soil limitation. The letter x indicates stoniness or
rockiness; w, excessive water in or on the soil; ¢, toxic
substances in the soil; d, restricted root depth; ¢, clay in
the upper part of the soil; s, sandy texture; 7, high con-
tent of coarse fragments in the soil profile; and r, steep
slopes. The letter o indicates insignificant limitations or
restrictions. If a soil has more than one limitation, priority
in placing the soil into a limitation class is in the follow-
ing order: x, w, t, d, c, s, f, and r.

In table 7 the soils are also rated for a number of
factors to be considered in management. Slight moder-
ate, and severe are used to indicate the degree of major
soil limitations.

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 some measures
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are needed to control erosion during logging and road
construction, and severe if intensive management or
special equipment and methods are needed to prevent
excessive loss of soil.

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

Seedling mortality ratings indicate the degree that the
soil affects expected mortality of planted tree seedlings.
Plant competition is not considered in the ratings. Seed-
lings from good planting stock that are properly planted
during a period of sufficient rainfall are rated. A rating of
slight indicates that the expected mortality of the planted
seedlings is less than 25 percent, moderate, 25 to 50
percent; and severe, more than 50 percent.

Considered in the ratings of windthrow hazard are
characteristics of the soil that affect the development of
tree roots and the ability of the soil to hold trees firmly. A
rating of slight indicates that trees in wooded areas are
not expected to be blown down by commonly occurring
winds; moderate, that some trees are blown down during
periods of excessive soil wetness and strong winds; and
severe, that many trees are blown down during periods
of excessive soil wetness and moderate or strong winds.

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

Trees to plant are those that are suitable for commer-
cial wood production and that are suited to the soils.

Windbreaks and environmental plantings

Windbreaks are established to protect livestock, build-
ings, and yards from wind and snow. Windbreaks also
help protect fruit trees and gardens, and they furnish
habitat for wildlife. Several rows of low- and high-growing
broad-leaved and coniferous species provide the most
protection.

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

SOIL SURVEY

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. A healthy planting stock of suitable species
planted properly on a well prepared site and maintained
in good condition can insure a high degree of plant
survival.

Table 8 shows the height that locally grown trees and
shrubs are expected to reach on various kinds of soil in
20 years. The estimates in table 8, based on measure-
ments and observation of established plantings that have
been given adequate care, can be used as a guide in
planning windbreaks and screens. Additional information
about planning windbreaks and screens and the planting
and care of trees can be obtained from local offices of
the Soil Conservation Service or the Cooperative Exten-
sion Service or from nurserymen.

Engineering

This section provides information about the use of
soils for building sites, sanitary facilities, construction ma-
terial, and water management. Among those who can
benefit from this information are engineers, landowners,
community planners, town and city managers, land de-
velopers, builders, contractors, and farmers.

The ratings in the engineering tables are based on test
data and estimated data in the “Soil properties” section.
The ratings were determined jointly by soil scientists and
engineers of the Soil Conservation Service using known
relationships between the soil properties and the behav-
ior of soils in various engineering uses.

Among the soil properties and site conditions identified
by a soil survey and used in determining the ratings in
this section were grain-size distribution, liquid limit, plas-
ticity index, soil reaction, soil wetness, depth to a sea-
sonal high water table, slope, likelihood of flooding, natu-
ral soil structure or aggregation, in-place soil density, and
geologic origin of the soil material. If pertinent, data
about kinds of clay minerals, mineralogy of the sand and
silt fractions, and the kind of absorbed cations were also
considered.

On the basis of information assembled about soil prop-
erties, ranges of values can be estimated for erodibility,
permeability, corrosivity, shrink-swell potential, available
water capacity, shear strength, compressibility, slope sta-
bility, and other factors of expected soil behavior in engi-
neering uses. As appropriate, these values can be ap-
plied to each major horizon of each soil or to the entire
profile.

These factors of soil behavior affect construction and
maintenance of roads, airport runways, pipelines, founda-
tions for small buildings, ponds and small dams, irrigation
projects, drainage systems, sewage and refuse disposal
systems, and other engineering works. The ranges of
values can be used to (1) select potential residential,
commercial, industrial, and recreational areas; (2) make
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preliminary estimates pertinent to construction in a par-
ticular area; (3) evaluate alternative routes for roads,
streets, highways, pipelines, and underground cables; (4)
evaluate alternative sites for location of sanitary landfills,
onsite sewage disposal systems, and other waste dis-
posal facilities; (5) plan detailed onsite investigations of
soils and geology; (6) find sources of sand, clay, and
topsoil; (7) plan farm drainage systems, irrigation sys-
tems, ponds, terraces, and other structures for soil and
water conservation; (8) relate performance of structures
already built to the properties of the kinds of soil on
which they are built so that performance of similar struc-
tures on the same or a similar soil in other iocations can
be predicted; and (9) predict the trafficability of soils for
cross-country movement of vehicles and construction
equipment.

Data presented in this section are useful for land-use
planning and for choosing alternative practices or gener-
al designs that will overcome unfavorable soil properties
and minimize soil-related failures. Limitations to the use
of these data, however, should be well understood. First,
the data are generally not presented for soil material
below a depth of 5 or 6 feet Also, because of the large
scale of the detailed map in this soil survey, small areas
of soils that differ from the dominant soil are included in
mapping. Thus, these dala do not eliminate the need for
onsite investigations, testing, and analysis by personne/
having expertise in the specific use contemplated.

The information is presented mainly in tables. Table 9
shows, for each kind of soil, the degree and kind of
limitations for building site development; table 10, for
sanitary facilities; and table 12, for water management.
Table 11 shows the suitability of each kind of soil as a
source of construction materials.

The information in the tables, along with the soil map,
the soil descriptions, and other data provided in this
survey, can be used to make additional interpretations
and to construct interpretive maps for specific uses of
land.

Some of the terms used in this soil survey have a
special meaning in soil science. Many of these terms are
defined in the Glossary.

Building site development

The degree and kind of soil limitations that affect shal-
low excavations, dwellings with and without a basement,
small commercial buitdings, local roads and streets, and
lawns and landscaping are indicated in table 9. A slight
limitation indicates that soil properties generally are fa-
vorable for the specified use and that limitations are
minor and easily overcome. A moderate limitation indi-
cates that soil properties and site features are unfavor-
able for the specified use, but the limitations can be
overcome or minimized by special planning and design.
A severe limitation indicates that one or more soil prop-
erties or site features are so unfavorabie or difficult to
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overcome that a major increase in construction effort,
special design, or intensive maintenance is required. For
some soils that are rated severe, costly measures may
not be feasible.

Shallow excavations are made for pipelines, sewer-
lines, communications and power transmission lines,
basements, open ditches, and cemeteries. Such digging
or trenching is influenced by soil wetness caused by a
seasonal high water table; the texture and consistence
of soils; the tendency of soils to cave in or slough; and
the presence of very firm, dense soil layers. In addition,
excavations are affected by slope of the soil and the
probability of flooding. Ratings do not apply to soil hori-
zons below a depth of 6 feet unless otherwise noted.

In the soil series descriptions, the consistence of each
soil horizon is given, and the presence of very firm hori-
zons, usually difficult to excavate, is indicated.

Dwellings and small commercial buildings referred to
in table 9 are built on undisturbed soil and have founda-
tion loads of a dwelling no more than three stories high.
Separate ratings are made for small commercial build-
ings without basements and for dwellings with and with-
out basements. For such structures, soils should be suffi-
ciently stable that cracking or subsidence of the struc-
ture from settling or shear failure of the foundation does
not occur. These ratings were determined from esti-
mates of the shear strength, compressibility, and shrink-
swell potential of the soil. Soil texture, plasticity and in-
place density, soil wetness, and depth to a seasonal
high water table were also considered. Soil wetness and
depth to a seasonal high water table indicate potential
difficulty in providing adequate drainage for basements,
lawns, and gardens. Slope is also an important consider-
ation in the choice of sites for these structures and was
considered in determining the ratings. Susceptibility to
flooding is a serious hazard.

Local roads and streets referred to in table 9 have an
all-weather surface that can carry light to medium traffic
all year. They consist of a subgrade of the underlying
soil material; a base of gravel, crushed rock fragments,
or soil material stabilized with lime or cement; and a
flexible or rigid surface, commonly asphalt or concrete.
The roads are graded with soil material at hand, and
most cuts and fills are less than 6 feet deep.

The load supporting capacity and the stability of the
soil as well as the quantity and workability of fill material
available are important in design and construction of
roads and streets. The classifications of the soil and the
soil texture, density, shrink-swell potential, and potential
frost action are indicators of the traffic supporting capac-
ity used in making the ratings. Soil wetness, flooding,
slope, and depth to rock or to very compact layers affect
stability and ease of excavation.

Lawns and landscaping require soils that are suitable
for the establishment and maintenance of turf for lawns
and ornamental trees and shrubs for landscaping. The
best soils are firm after rains, are not dusty when dry,
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and absorb water readily and hold sufficient moisture for
plant growth. The surface layer should be free of stones.
If shaping is required, the soils should be thick enough
over hardpan to allow for necessary grading. In rating
the soils, the availability of water for sprinkling is as-
sumed.

Sanitary facilities

Favorable soil properties and site features are needed
for proper functioning of septic tank absorption fields,
sewage lagoons, and sanitary landfills. The nature of the
soil is important in selecting sites for these facilities and
in identifying limiting soil properties and site features to
be considered in design and installation. Also, those soil
properties that affect ease of excavation or installation of
these facilities will be of interest to contractors and local
officials. Table 10 shows the degree and kind of limita-
tions of each soil for such uses and for use of the soil as
daily cover for landfills. It is important to observe local
ordinances and regulations.

If the degree of soil limitation is expressed as slight,
soils are generally favorable for the specified use and
limitations are minor and easily overcome; if moderate,
soil properties or site features are unfavorable for the
specified use, but limitations can be overcome by special
planning and design; and if severe, soil properties or site
features are so unfavorable or difficult 10 overcome that
major soil reclamation, special designs, or intensive
maintenance is required. Soil suitability is rated by the
terms good, fair, or poor, which mean about the same as
slight, moderate, and severe.

Septic tank absorption fields are subsurface systems
of tile or perforated pipe that distribute effluent from a
septic tank into the natural soil. Only the soil horizons
between depths of 18 and 60 inches are evaluated for
this use. The soil properties and site features considered
are those that affect the absorption of the effluent and
those that affect the construction of the system.

Properties and features that affect absorption of the
effluent are permeability, depth to seasonal high water
table, and susceptibility to flooding. Excessive slope can
cause lateral seepage and surfacing of the effluent. Also,
soil erosion and soil slippage are hazards if absorption
fields are installed on sloping soils.

In some soils, loose sand is less than 4 feet below the
tile lines. In these soils the absorption field does not
adequately filter the effluent, and ground water in the
area may be contaminated.

On many of the soils that have moderate or severe
limitations for use as septic tank absorption fields, a
system to lower the seasonal water table can be in-
stalled, or the size of the absorption field can be in-
creased so that performance is satisfactory.

Sewage lagoons are shallow ponds constructed to
hold sewage while aerobic bacteria decompose the solid
and liquid wastes. Lagoons have a nearly level floor and
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cut slopes or embankments of compacted soil material.
Aerobic lagoons generally are designed to hold sewage
within a depth of 2 to 5 feet. Nearly impervious soil
material for the lagoon floor and sides is required to
minimize seepage and contamination of ground water.
Soils that are very high in content of organic matter and
those that have cobbles, stones, or boulders are not
suitable. Unless the soil has very slow permeability, con-
tamination of ground water is a hazard where the sea-
sonal high water table is above the level of the lagoon
floor. In soils where the water table is seasonally high,
seepage of ground water into the lagoon can seriously
reduce the lagoon’s capacity for liquid waste. Slope and
susceptibility to flooding also affect the suitability of sites
for sewage lagoons or the cost of construction. -Shear
strength and permeability of compacted soil material
affect the performance of embankments.

Sanitary landfill is a method of disposing of solid waste
by placing refuse in successive layers either in excavat-
ed trenches or on the surface of the soil. The waste is
spread, compacted, and covered daily with a thin layer
of soil material. Landfill areas are subject to heavy ve-
hicular traffic. Risk of polluting ground water and traffica-
bility affect the suitability of a soil for this use. The best
soils have a loamy or silty texture, have moderate to
slow permeability, are deep to a seasonal water table,
and are not subject to flooding. Clayey soils are likely to
be sticky and difficult to spread. Sandy soils generally
have rapid permeability, which might allow noxious lig-
uids to contaminate ground water. Soil wetness can be a
limitation, because operating heavy equipment on a wet
soil is difficult. Seepage into the refuse increases the risk
of pollution of ground water.

Ease of excavation affects the suitability of a soil for
the trench type of landfill. A suitable soil is deep to
bedrock and free of large stones and boulders. If the
seasonal water table is high, water will seep into trench-
es.

Unless otherwise stated, the limitations in table 10
apply only to the soil material within a depth of about 6
feet. If the trench is deeper, a limitation of slight or
moderate may not be valid. Site investigation is needed
before a site is selected.

Daily cover for landfill should be soil that is easy to
excavate and spread over the compacted fill in wet and
dry periods. Soils that are loamy or silty and free of
stones or boulders are better than other soils. Clayey
soils may be sticky and difficult to spread; sandy soils
may be subject to soil blowing.

The soils selected for final cover of landfills should be
suitable for growing plants. Of all the horizons, the A
horizon in most soils has the best workability, more or-
ganic matter, and the best potential for growing plants.
Thus, for either the area- or trench-type landfill, stockpil-
ing material from the A horizon for use as the surface
layer of the final cover is desirable.
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Where it is necessary to bring in soil material for daily
or final cover, thickness of suitable soil material available
and depth to a seasonal high water table in soils sur-
rounding the sites should be evaluated. Other factors to
be evaluated are those that affect reclamation of the
borrow areas. These factors include slope, erodibility,
and potential for plant growth.

Construction materials

The suitability of each soil as a source of roadfill,
sand, gravel, and topsoil is indicated in table 11 by
ratings of good, fair, or poor. The texture, thickness, and
organic matter content of each soil horizon are important
factors in rating soils for use as construction materials.
Each soil is evaluated to the depth observed, generally
about 5 feet.

Roadfill is soil material used in embankments for
roads. Soils are evaluated as a source of roadfill for low
embankments, which generally are less than 6 feet high
and less exacting in design than high embankments. The

ratings reflect the ease of excavating and working the

material and the expected performance of the material
where it has been compacted and adequately drained.
The performance of soil after it is stabilized with lime or
cement is not considered in the ratings, but information
about some of the soil properties that influence such
performance is given in the descriptions of the soil
series.

The ratings apply to the soil material between the A
horizon and a depth of 5 to 6 feet. It is assumed that soil
horizons will be mixed during excavation and spreading.
Many soils have horizons of contrasting suitability within
their profile. The estimated engineering properties in
table 15 provide specific information about the nature of
each horizon. This information can help determine the
suitability of each horizon for roadfill.

Soils rated good are coarse grained. They have low
shrink-swell potential and few cobbles and stones. They
are at least moderately well drained and have slopes of
15 percent or less. Soils rated fair have a plasticity index
of less than 15 and have other limiting features, such as
moderate shrink-swell potential, moderately steep
slopes, or wetness. If the thickness of suitable material
is less than 3 feet, the entire soil is rated poor.

Sand and gravel are used in great quantities in many
kinds of construction. The ratings in table 11 provide
guidance as to where to look for probable sources and
are based on the probability that soils in a given area
contain sizable quantities of sand or gravel. A soil rated
good or fair has a layer of suitable material at least 3
feet thick, the top of which is within a depth of 6 feet.
Coarse fragments of soft bedrock material, such as
shale and siltstone, are not considered to be sand and
gravel. Fine-grained soils are not suitable sources of
sand and gravel. Nowhere in Bay County is the upper 6
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feet of soil material a suitable source of commercial
gravel for construction.

The ratings do not take into account depth to the
water table or other factors that affect excavation of the
material. Descriptions of grain size, kinds of minerals,
reaction, and stratification are given in the soil series
descriptions and in table 15.

Topsoil is used in areas where vegetation is to be
established and maintained. Suitability is affected mainly
by the ease of working and spreading the soil material in
preparing a seedbed and by the ability of the soil materi-
al to support plantlife. Also considered is the damage
that can result at the area from which the topsoil is
taken.

The ease of excavation is influenced by the thickness
of suitable material, wetness, slope, and amount of
stones. The ability of the soil to support plantlife is deter-
mined by texture, structure, and the amount of toxic
substances. Organic matter in the A1 or Ap horizon
greatly increases the absorption and retention of mois-
ture and nutrients. Therefore, the soil material from these
horizons should be carefully preserved for later use.

Soils rated good have at least 16 inches of friable
loamy material at their surface. They are free of stones
and cobbles, are low in content of gravel, and have
gentle slopes. They are naturally fertite or respond well
to fertilizer. They are not so wet that excavation is diffi-
cult during most of the year.

Soils rated fair are loose sandy soils or firm loamy or
clayey soils in which the suitable material is only 8 to 16
inches thick.

Soils rated poor are very sandy soils and very firm
clayey soils, soils with suitable layers less than 8 inches
thick, and poorly drained soils.

Although a rating of good is not based entirely on high
content of organic matter, a surface horizon is generally
preferred for topsoil because of its organic matter con-
tent. This horizon is designated as A1 or Ap in the soil
series descriptions. The absorption and retention of
moisture and nutrients for plant growth are greatly in-
creased by organic matter.

Water management

Many soil properties and site features that affect water
management practices have been identified in this soil
survey. In table 12, soil and site features that affect
use are indicated for each kind of soil. This information
is significant in planning, installing, and maintaining water
control structures.

Embankments, dikes, and levees require soil material
that is resistant to seepage, erosion, and piping and has
favorable stability, shrink-swell potential, shear strength,
and compaction characteristics. Organic matter in a soil
downgrades the suitability of the soil for use in embank-
ments, dikes, and levees.
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Aquifer-fed excavated ponds are bodies of water made
by excavating a pit or dugout into a ground-water aquifer.
Excluded are ponds that are fed by surface runoff and
embankment ponds that impound water 3 feet or more
above the original surface. Ratings in table 12 are for
ponds that are properly designed, located, and con-
structed. Soil properties and site features that affect
aquifer-fed ponds are depth to a permanent water table,
permeability of the aquifer, quality of the water, and ease
of excavation.

Drainage of soil is affected by such soil properties as
permeability, texture, hardpan or other layers that affect
the rate of water movement, depth to the water table,
slope, stability of ditchbanks, susceptibility to flooding,
alkalinity, and availability of outlets for drainage.

Irrigation is affected by such features as slope, sus-
ceptibility to flooding, hazards of water erosion and soil
blowing, texture, depth of root zone, rate of water intake
at the surface, permeability of the soil below the surface
layer, available water capacity, need for drainage, and
depth to the water table.

Terraces and diversions are embankments or a combi-
nation of channels and ridges constructed across a
slope to intercept runoff. They allow water to soak into
the soil or flow slowly to an outlet. Features that affect
suitability of a soil for terraces are uniformity and steep-
ness of slope; hardpan or other unfavorable material;
permeability; ease of establishing vegetation; and resis-
tance to water erosion, soil blowing, soil slipping, and
piping.

Grassed waterways are constructed to channel runoff
to outlets at a nonerosive velocity. Features that affect
the use of soils for waterways are slope, permeability,
erodibility, wetness, and suitability for permanent vegeta-
tion.

Recreation

The soils of the survey area are rated in table 13
according to limitations that affect their suitability for
recreation uses. The ratings are based on such restric-
tive soil features as flooding, wetness, slope, and texture
of the surface layer. Not considered in these ratings, but
important in evaluating a site, are location and accessi-
bility of the area, size and shape of the area and its
scenic quality, the ability of the soil to support vegeta-
tion, access to water, potential water impoundment sites
available, and either access to public sewerlines or ca-
pacity of the soil to absorb septic tank effluent. Soils
subject to flooding are limited, in varying degree, for
recreation use by the duration and intensity of flooding
and the season when flooding occurs. Onsite assess-
ment of height, duration, intensity, and frequency of
flooding is essential in planning recreation facilities.

The degree of the limitation of the soils is expressed
as slight, moderate, or severe. Slight means that the soil
properties are generally favorable and that the limitations
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are minor and easily overcome. Moderate means that
the limitations can be overcome or alieviated by plan-
ning, design, or special maintenance. Severe means that
soil properties are unfavorable and that limitations can
be offset only by costly soil reclamation, special design,
intensive maintenance, limited use, or by a combination
of these measures.

The information in table 13 can be supplemented by
information in other parts of this survey. Especially help-
ful are interpretations for septic tank absorption fields,
given in table 10, and interpretations for dwellings with-
out basements and for local roads and streets, given in
table 9.

Camp areas require such site preparation as shaping
and leveling for tent and parking areas, stabilizing roads
and intensively used areas, and installing sanitary facili-
ties and utility lines. Camp areas are subject to heavy
foot traffic and some vehicular traffic. The best soils for
this use have mild slopes and are not wet or subject to
flooding during the period of use. The surface has few or
no stones, absorbs rainfall readily but remains firm, and
is not dusty when dry.

Picnic areas are subject to heavy foot traffic. Most
vehicular traffic is confined to access roads and parking
areas. The best soils for use as picnic areas are firm
when wet, are not dusty when dry, are not subject to
flooding during the period of use, and do not have
slopes or stones that will 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, is firm after rains, and is not
dusty when dry. If shaping is required to obtain a uniform
grade, the depth of the soil over hardpan should be
enough to allow necessary grading.

Paths and trails for walking, horseback riding, bicy-
cling, and other uses should require little or no cutting
and filling. The best soils for this use are those that are
not wet, are firm after rains, are not dusty when dry, and
are not subject to flooding more than once during the
annual period of use. They should have moderate slopes
and have few or no stones on the surface.

Golf fairways are subject to heavy foot traffic and
some light vehicular traffic. Cutting or filling may be re-
quired. The best soils for use as golf fairways are firm
when wet, are not dusty when dry, and are not subject to
prolonged flooding during the period of use. They should
have a surface that is free of stones and have moderate
slopes. Suitability of the soil for traps, tees, or greens
was not considered in rating the soils. Irrigation is an
assumed management practice.
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Wildlife habitat

James Hammill, wildlife habitat biologist, Michigan Department of
Natural Resources, helped write this section.

Soils directly affect the kind and amount of vegetation
that is available to wildlife as food and cover, and they
affect the construction of water impoundments. The kind
and abundance of wildlife that populate an area depend
Jargely on the amount and distribution of food, cover,
and water. If any one of these elements is missing, is
inadequate, or is inaccessible, wildlife either are scarce
or do not inhabit the area.

If the soils have the potential, wildlife habitat can be
created or improved by planting appropriate vegetation,
by maintaining the existing plant cover, or by helping the
natural establishment of desirable plants.

In table 14 the soils in the survey area are rated
according to their potential to support the main kinds of
wildlife habitat in the area. This information can be used
in planning for parks, wildlife refuges, nature study areas,
and other developments for wildlife; selecting areas that
are suitable for wildlife; selecting soils that are suitable
for creating, improving, or maintaining specific elements
of wildlife habitat; and determining the intensity of man-
agement needed for each element of the habitat.

The potential of the soil is rated good, fair, poor, or
very poor. A rating of good means that the element of
wildlife habitat or the kind of habitat is easily created,
improved, or maintained. Few or no limitations affect
management, and satisfactory results can be expected if
the soil is used for the designated purpose. A rating of
fair means that the element of wildlife habitat or kind of
habitat can be created, improved, or maintained in most
places. Moderately intensive management is required for
satisfactory results. A rating of poor means that limita-
tions are severe for the designated element or kind of
wildlife habitat. Habitat can be created, improved, or
maintained in most places, but management is difficult
and must be intensive. A rating of very poor means that
restrictions for the element of wildlife habitat or kind of
wildlife are very severe, and that unsatisfactory results
can be expected. Wildlife habitat is impractical or even
impossible to create, improve, or maintain on soils
having such a rating.

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

Grain and seed crops are seed-producing annuals
used by wildlife. The major soil properties that affect the
growth of grain and seed crops are depth of the root
zone, texture of the surface layer, available water capac-
ity, wetness, slope, and flood hazard. Soil temperature
and soil moisture are also considerations. Examples of
grain and seed crops are corn, wheat, oats, and barley,
rye, buckwheat, sorghum, soybeans and other dry beans,
and browntop millet.
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Grasses and legumes are domestic perennial grasses
and herbaceous legumes that are planted for wildlife
food and cover. Major soil properties that affect the
growth of grasses and legumes are depth of the root
zone, texture of the surface layer, available water capac-
ity, wetness, flood hazard, and slope. Soil temperature
and soil moisture are also considerations. Examples of
grasses and legumes are fescue, bromegrass, clover,
alfalfa, sudangrass, orchardgrass, switchgrass, creeping
bentgrass, redtop, timothy, Japanese millet, crownvetch,
and birdsfoot trefoil.

Wild herbaceous plants are native or naturally estab-
lished grasses and forbs, including weeds, that provide
food and cover for wildlife. Major soil properties that
affect the growth of these plants are depth of the root
zone, texture of the surface layer, available water capac-
ity, wetness, and flood hazard. Soil temperature and soil
moisture are also considerations. Examples of wild her-
baceous plants are goldenrod, strawberry, dandelion,
lambsquarter, milkweed, ragweed, nightshade, burdock,
mullein, and native grasses.

Hardwood trees and the associated woody understory
provide cover for wildlife and produce nuts or other fruit,
buds, catkins, twigs, bark, or foliage that wildlife eat.
Major soil properties that affect growth of hardwood
trees and shrubs are depth of the root zone, available
water capacity, and wetness. Examples of native plants
are oak, maple, poplar, birch, cherry, apple, hawthorn,
dogwood, hickory, blackberry, nannyberry, and blueberry.
Examples of fruit-producing shrubs that are commercially
available and suitable for planting on soils rated good
are Russian-olive, autumn-olive, and crabapple.

Coniferous plants are cone-bearing trees, shrubs, or
ground cover plants that furnish habitat or supply food in
the form of browse, seeds, or fruitlike cones. Soil proper-
ties that have a major effect on the growth of coniferous
plants are depth of the root zone, available water capac-
ity, and wetness. Examples of coniferous plants are pine,
spruce, fir, cedar, and juniper.

Wetland plants are annual and perennial wild herba-
ceous plants that grow on moist or wet sites, exclusive
of submerged or floating aquatics. They produce food or
cover for wildlife that use wetland as habitat. Major soil
properties affecting wetland plants are texture of the
surface layer, wetness, reaction, and slope. Examples of
wetland plants are smartweed, wild millet, rushes,
sedges, reeds, pondwood, arrowhead, pickerelweed, and
duckweed.

Shallow water areas are bodies of water that have an
average depth of less than 5 feet and that are useful to
wildlife. They can be naturally wet areas, or they can be
created by dams or levees or by water-control structures
in marshes or streams. Major soil properties affecting
shallow water areas are wetness, slope, and permeabil-
ity. The availability of a dependable water supply is im-
portant if water areas are to be developed. Examples of
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shallow water areas are marshes, waterfowl feeding
areas, and ponds.

The kinds of wildlife habitat are briefly described in the
following paragraphs.

Openland habitat consists of cropland, pasture, mead-
ows, 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 kinds of wildlife attracted to these areas
include bobwhite quail, pheasant, meadowlark, field spar-
row, red-winged blackbird, hawks, cottontail rabbit, red
fox, deer, woodchuck, and opossum.

Woodland habitat consists of areas of hardwoods or
conifers, or a mixture of both, and associated grasses,
legumes, and wild herbaceous plants. Wildlife attracted
to these areas include ruffed grouse, woodcock, thrush-
es, woodpeckers, warblers, nuthatches, squirrels, rac-
coon, deer, and porcupine.

Wetland habitat consists of open, marshy or swampy,
shallow water areas where water-tolerant plants grow.
Some of the wildlife attracted to such areas are ducks,
geese, herons, kingfisher, bittern, cranes, snipe, marsh
hawks, shore birds, muskrat, mink, and beaver.

Soil properties

Extensive data about soil properties are summarized
on the following pages. The two main sources of these
data are the many thousands of soil borings made during
the course of the survey and the laboratory analyses of
selected soil samples from typical profiles.

In making soil borings during field mapping, soil scien-
tists can identify several important soil properties. They
note the seasonal soil moisture condition or the pres-
ence of free water and its depth. For each horizon in the
profile, they note the thickness and color of the soil
material; the texture, or amount of clay, silt, sand, or
coarse fragments; the structure, or the natural pattern of
cracks and pores in the undisturbed soil; and the consis-
tence of the soil material in place under the existing soil
moisture conditions. They record the depth of plant
roots, determine the pH or reaction of the soil, and
identify any free carbonates.

Samples of soil material are analyzed in the laboratory
to verify the field estimates of soil properties and to
determine all major properties of key soils, especially
properties that cannot be estimated accurately by field
observation. Laboratory analyses are not conducted for
all soil series in the survey area, but laboratory data for
many soil series not tested are available from nearby
survey areas.

The available field and laboratory data are summarized
in tables. The tables give the estimated range of engi-
neering properties, the engineering classifications, and
the physical and chemical properties of each major hori-
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zon of each soil in the survey area. They also present
data about pertinent soil and water features.

Engineering properties

Table 15 gives estimates of engineering properties and
classifications for the major horizons of each soil in the
survey area.

Most soils have, within the upper 5 or 6 feet, horizons
of contrasting properties. Table 15 gives information for
each of these contrasting horizons in a typical profile.
Depth to the upper and lower boundaries of each hori-
zon is indicated. More information about the range in
depth and about other properties in each horizon is
given for each soil series in the section “Soil series and
morphology.”

Texture is described in table 15 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 soil material that is less than 2 millimeters in
diameter. “Loam,” for example, is soil material that is 7
to 27 percent clay, 28 to 50 percent silt, and less than
52 percent sand. If a soil contains gravel or other parti-
cles coarser than sand, an appropriate modifier is added,
for example, “gravelly loam.” Other texture terms are
defined in the Glossary.

The two systems commonly used in classifying soils
for engineering use are the Unified Soil Classification
System (2 ) and the system adopted by the American
Association of State Highway and Transportation Offi-
cials (AASHTO) (7).

The Unified system classifies soils according to prop-
erties that affect their use as construction material. Soils
are classified according to grain-size distribution of the
fraction less than 3 inches in diameter, plasticity index,
liquid limit, and organic-matter content. Soils are grouped
into 15 classes—eight classes of coarse-grained soils,
identified as GW, GP, GM, GC, SW, SP, SM, and SC; six
classes of fine-grained soils, identified as ML, CL, OL,
MH, CH, and OH; and one class of highly organic soils,
identified as Pt. Soils on the borderline between two
classes have a dual classification symbol, for example,
CL-ML.

The AASHTO system classifies soils according to
those properties that affect their use in highway con-
struction and maintenance. In this system a mineral soil
is classified in one of seven basic groups ranging from
A-1 through A-7 on the basis of grain-size distribution,
liquid limit, and plasticity index. Soils in group A-1 are
coarse grained and low in content of fines. At the other
extreme, in group A-7, are fine-grained soils. Highly or-
ganic soils are classified in group A-8 on the basis of
visual inspection.

When laboratory data are available, the A-1, A-2, and
A-7 groups are further classified as follows: A-1-a, A-1-b,
A-2-4, A-2-5, A-2-6, A-2-7, A-7-5, and A-7-6. As an addi-
tional refinement, the desirability of soils as subgrade
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material can be indicated by a group index number.
These numbers range from O for the best subgrade ma-
terial to 20 or higher for the poorest. The estimated
classification, without group index numbers, is given in
table 15. Also in table 15 the percentage, by weight, of
rock fragments more than 3 inches in diameter is esti-
mated for each major horizon. These estimates are de-
termined mainly by observing volume percentage in the
field and then converting that, by formula, to weight
percentage.

Percentage of the soil material less than 3 inches in
diameter that passes each of four sieves (U.S. standard)
is estimated for each major horizon. The estimates are
based on tests of soils that were sampled in the survey
area and in nearby areas and on field estimates from
many borings made during the survey.

Liguid limit and plasticity index indicate the effect of
water on the strength and consistence of soil. These
indexes are used in both the Unified and AASHTO soil
classification systems. They are also used as indicators
in making general predictions of soil behavior. Range in
liquid limit and plasticity index are estimated on the basis
of test data from the survey area or from nearby areas
and on observations of the many soil borings made
during the survey.

In some surveys, the estimates are rounded to the
nearest 5 percent. Thus, if the ranges of gradation and
Atterburg limits extend a marginal amount across classifi-
cation boundaries (1 or 2 percent), the classification in
the marginal zone is omitted.

Physical and chemical properties

Table 16 shows estimated values for several soil char-
acteristics and features that affect behavior of soils in
engineering uses. These estimates are given for each
major horizon, at the depths indicated, in the typical
pedon of each soil. The estimates are based on field
observations and on test data for these and similar soils.

Permeability is estimated on the basis of known rela-
tionships among the soil characteristics observed in the
field—particularly soil structure, porosity, and gradation
or texture—that influence the downward movement of
water in the soil. The estimates are for vertical water
movement when the soil is saturated. Not considered in
the estimates is lateral seepage or such transient soil
features as plowpans and surface crusts. Permeability of
the soil is an important factor to be considered in plan-
ning and designing drainage systems, in evaluating the
potential of soils for septic tank systems and other waste
disposal systems, and in many other aspects of land use
and management.

Available watler capacity is rated on the basis of soil
characteristics that influence the ability of the soil to hold
water and make it available to plants. Important charac-
teristics are content of organic matter, soil texture, and
soil structure. Shallow-rooted plants are not likely to use
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the available water from the deeper soil horizons. Availa-
ble water capacity is an important factor in the choice of
plants or crops to be grown and in the design of irriga-
tion systems.

Soil reaction is expressed as a range in pH values.
The range in pH of each major horizon is based on many
field checks. For many soils, the values have been veri-
fied by laboratory analyses. Soil reaction is important in
selecting the crops, ornamental plants, or other plants to
be grown; in evaluating soil amendments for fertility and
stabilization; and in evaluating the corrosivity of soils.

Shrink-swell potential depends mainly on the amount
and kind of clay in the soil. Laboratory measurements of
the swelling of undisturbed clods were made for many
soils. For others the swelling was estimated on the basis
of the kind and amount of clay in the soil and on mea-
surements of similar soils. The size of the load and the
magnitude of the change in soil moisture content also
influence the swelling of soils. Shrinking and swelling of
some soils can cause damage to building foundations,
basement walls, roads, and other structures unless spe-
cial designs are used. A high shrink-swell potential indi-
cates that special design and added expense may be
required if the planned use of the soil will not tolerate
large volume changes.

Erosion factors are used to predict the erodibility of a
soil and its tolerance to erosion in relation to specific
kinds of land use and treatment. The soil erodibility
factor (K) is a measure of the susceptibility of the soil to
erosion by water. Soils having the highest K values are
the most erodible. K values range from 0.10 to 0.64. To
estimate annual soil loss per acre, the K value of a soil
is modified by factors representing plant cover, grade
and length of slope, management practices, and climate.
The soil-loss tolerance factor (T) is the maximum rate of
soil erosion, whether from rainfall or soil blowing, that
can occur without reducing crop production or environ-
mental quality. The rate is expressed in tons of soil loss
per acre per year.

Wind erodibility groups are made up of soils that have
similar properties that affect their resistance to soil blow-
ing if cultivated. The groups are used to predict the
susceptibility of soil to blowing and the amount of soil
lost as a result of blowing. Soils are grouped according
to the following distinctions:

1. Sands, coarse sands, fine sands, and very fine
sands. These soils are extremely erodible, so vegetation
is difficult to establish. They are generally not suitable for
crops.

2. Loamy sands, loamy fine sands, and loamy very fine
sands. These soils are very highly erodible, but crops
can be grown if intensive measures to control soil blow-
ing are used.

3. Sandy loams, coarse sandy loams, fine sandy
loams, and very fine sandy loams. These soils are highly
erodible, but crops can be grown if intensive measures
to control soil blowing are used.
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4L.. Calcareous loamy soils that are less than 35 per-
cent clay and more than 5 percent finely divided calcium
carbonate. These soils are erodible, but crops can be
grown if intensive measures to control soil blowing are
used.

4. Clays, silty clays, clay loams, and silty clay loams
that are more than 35 percent clay. These soils are
moderately erodible, but crops can be grown if measures
to control soil blowing 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 erodible, but crops can be grown if measures to
control soil blowing 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,
and 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, and crops can
easily be grown.

8. Stony or gravelly soils and other soils not subject to
soil blowing.

Soil and water features

Table 17 contains information helpful in planning land
uses and engineering projects that are likely to be affect-
ed by soil and water features.

Hydrologic soil groups are used to estimate runoff
from precipitation. Soils not protected by vegetation are
placed in one of four groups on the basis of the intake of
water after the soils have been wetted and have re-
ceived 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 chiefly of
deep, well drained to excessively drained sands or grav-
els. 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 trans-
mission. '

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

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

Flooding is the temporary covering of soil with water
from overflowing streams, with runoff from adjacent
slopes, and by tides. Water standing for short periods
after rains or after snow melts is not considered flooding,
nor is water in swamps and marshes. Flooding is rated in
general terms that describe the frequency and duration
of flooding and the time of year when flooding is most
likely. The ratings are based on evidence in the soil
profile of the effects of flooding, namely thin strata of
gravel, sand, silt, or, in places, clay deposited by flood-
water; irregular decrease in organic matter content with
increasing depth; and absence of distinctive soil horizons
that form in soils of the area that are not subject to
flooding. The ratings are also based on local information
about floodwater levels in the area and the extent of
flooding; and on information that relates the position of
each soil on the landscape to historic floods.

The generalized description of flood hazards is of
value in land-use planning and provides a valid basis for
land-use restrictions. The soil data are less specific,
however, than those provided by detailed engineering
surveys that delineate flood-prone areas at specific flood
frequency levels.

High water table is the highest level of a saturated
zone more than 6 inches thick for a continuous period of
more than 2 weeks during most years. The depth to a
seasonal high water table applies to undrained soils.
Estimates are based mainly on the relationship between
grayish colors or mottles in the soil and the depth to free
water observed in many borings made during the course
of the soil survey. Indicated in table 17 are the depth to
the seasonal high water table; the kind of water table,
that is, perched, artesian, or apparent; and the months of
the year that the water table commonly is high. Only
saturated zones above a depth of 5 or 6 feet are indicat-
ed.

Information about the seasonal high water table helps
in assessing the need for specially designed foundations,
the need for specific kinds of drainage systems, and the
need for footing drains to insure dry basements. Such
information is also needed to decide whether or not
construction of basements is feasible and to determine
how septic tank absorption fields and other underground
installations will function. Also, a seasonal high water
table affects ease of excavation. '

Potential frost action refers to the likelihood of
damage to pavements and other structures by frost
heaving and low soil strength after thawing. Frost action
results from the movement of soil moisture into the
freezing temperature zone in the soil, which causes ice
lenses to form. Soil texture, temperature, moisture con-
tent, porosity, permeability, and content of organic matter
are the most important soil properties that affect frost
action. It is .assumed that the soil is not covered by
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insulating vegetation or snow and is not artificially
drained. Silty and clayey soils that have a high water
table in winter are most susceptible to frost action. Well
drained sandy soils are the least susceptible.

Risk of corrosion pertains to potential soil-induced
chemical action that dissolves or weakens uncoated
steel or concrete. The rate of corrosion of uncoated
steel is related to soil moisture, particle-size distribution,
total acidity, and electrical conductivity of the soil materi-
al. The rate of corrosion of concrete is based mainly on
the sulfate content, texture, and acidity of the soil. Pro-
tective measures for steel or more resistant concrete
help to avoid or minimize damage resulting from the
corrosion. Uncoated steel intersecting soil boundaries or
soil horizons is more susceptible to corrosion than an
installation that is entirely within one kind of soil or within
one soil horizon.

Classification of the soils

The system of soil classification currently used was
adopted by the National Cooperative Soil Survey in
1965. Readers interested in further details about the
system should refer to “Soil taxonomy” (7).

The system of classification has six categories. Begin-
ning with the broadest, these categories are the order,
suborder, great group, subgroup, family, and series. In
this system the classification is based on the different
soil properties that can be observed in the field or those
that can be inferred either from other properties that are
observable in the field or from the combined data of soil
science and other disciplines. The properties selected
for the higher categories are the result of soil genesis or
of factors that affect soil genesis. In table 18, the soils of
the survey area are classified according to the system.
Categories of the system are discussed in the following
paragraphs.

ORDER. Ten soil orders are recognized as classes in
the system. The properties used to differentiate among
orders are those that reflect the kind and degree of
dominant soil-forming processes that have taken place.
Each order is identified by a word ending in so/. An
example is Mollisol.

SUBORDER. Each order is divided into suborders
based primarily on properties that influence soil genesis
and are important to plant growth or that are selected to
reflect the most important variables within the orders.
The last syllable in the name of a suborder indicates the
order. An example is Aquoll (Aqu, meaning water, plus
oll, from _Mollisol).

GREAT GROUP. Each suborder is divided into great
groups on the basis of close similarities in kind, arrange-
ment, and degree of expression of pedogenic horizons;
soil moisture and temperature regimes; and base status.
Each great group is identified by the name of a suborder
and a prefix that suggests something about the proper-
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ties of the soil. An example is Haplaquolls (Hap/, mean-
ing minimum horizons, plus aguoll, the suborder of Molli-
sols that have an aquic moisture regime).

SUBGROUP. Each great group may be divided into
three subgroups: the central (typic) concept of the great
groups, which is not necessarily the most extensive sub-
group; the intergrades, or transitional forms to other
orders, suborders, or great groups; and the extragrades,
which have some properties that are representative of
the great groups but do not indicate transitions to any
other known kind of soil. Each subgroup is identified by
one or more adjectives preceding the name of the great
group. The adjective Typic identifies the subgroup that is
thought to typify the great group. An example is Typic
Haplaquolls.

FAMILY. Families are established within a subgroup on
the basis of similar physical and chemical properties that
affect management. Among the properties considered in
horizons of major biclogical activity below plow depth are
particle-size distribution, mineral content, temperature
regime, thickness of the soil penetrable by roots, consis-
tence, moisture equivalent, soil slope, and permanent
cracks. A family name consists 'of the name of a sub-
group and a series of adjectives. The adjectives are the
class names for the soil properties used as family differ-
entiae. An example is fine-loamy, mixed (calcareous),
mesic, Typic Haplaquolls.

SERIES. The series consists of soils that formed in a
particular kind of material and have horizons that, except
for texture of the surface soil or of the underlying sub-
stratum, are similar in differentiating characteristics and
in arrangement in the soil profile. Among these charac-
teristics are color, texture, structure, reaction, consis-
tence, and mineral and chemical composition.

Soil series and morphology

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

Characteristics of the soil and the material in which it
formed are discussed for each series. The soil is then
compared to similar soils and to nearby soils of other
series. Then a pedon, a small three-dimensional area .of
soil that is typical of the soil series in the survey area, is
described. The detailed descriptions of each soil horizon
follow standards in the Soil Survey Manual (5). Unless
otherwise noted, colors described are for moist soil.

Following the pedon description is the range of impor-
tant characteristics of the soil series in this survey area.
Phases, or map units, of each soil series are described
in the section “Soil maps for detailed planning.”
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Bach series

The Bach series consists of poorly drained, moderate-
ly permeable soils in depressions and in drainageways
on till plains that have been modified by lake water.
These soils formed in calcareous lacustrine sediment.
The slope is 0 to 1 percent. In this county, Bach soils
have a thicker surface layer than that defined in the
range for the Bach series. This difference does not
affect their use or behavior.

Bach soils are similar to Corunna soils and are adja-
cent to Rapson, Sanilac, and Tappan soils. Corunna
soils are noncalcareous and coarse-loamy and are on
similar positions on the landscape. Rapson soils are
better drained than Bach soils, sandy in the upper part of
the profile, noncalcareous, and on low knolls and ridges.
Sanilac soils are better drained than Bach soils and are
on low knolls and ridges. Tappan soils are fine-loamy
and are on similar positions on the landscape.

Typical pedon of Bach very fine sandy loam, in an
area of Rapson-Bach complex, 0 to 3 percent slopes,
310 feet east and 310 feet north of SW corner of sec.
14, T.15N,R. 3 E.

Ap—O0 to 13 inches; very dark gray (10YR 3/1) very fine
sandy loam; dark grayish brown (10YR 4/2) dry;
moderate fine granular structure; very friable; very
slight effervescence; mildly alkaline; clear wavy
boundary.

B2g—13 to 29 inches; grayish brown (2.5Y 5/2) stratified
very fine sand and silt loam; few fine prominent
yellowish brown (10YR 5/4) and light olive brown
(2.5Y 5/6) mottles; weak fine subangular blocky
structure; very friable; common very dark grayish
brown (10YR 3/2) organic stains; slight efferves-
cence; mildly alkaline; abrupt wavy boundary.

C1g—29 to 50 inches; grayish brown (10YR 5/2) strati-
fied very fine sand and silt loam; few fine prominent
yellowish brown (10YR 5/4) and light olive brown
(2.5Y 5/6) mottles; massive; friable; slight efferves-
cence; moderately alkaline; abrupt wavy boundary.

[IC2—50 to 60 inches; reddish brown (5YR 5/3) loam;
common fine prominent yellowish brown (10YR 5/6)
and dark yellowish brown (10YR 4/4) and few fine
prominent grayish brown (10YR 5/2) mottles; mas-
sive; firm; violent effervescence; moderately alkaline.

The solum is 20 to 40 inches thick. Effervescent mate-
rial is at a depth of 0 to 10 inches. The mollic epipedon
is 10 to 15 inches thick.

The Ap horizon has value of 2 or 3 and chroma of 1 or
2. It is dominantly very fine sandy loam but ranges from
fine sandy loam to silt loam.

The B2g horizon has hue of 2.5Y or 10YR, value of 4
to 6, and chroma of 1 or 2. It is stratified. The texture
ranges from very fine sand to silty clay loam.
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The C1g horizon has hue of 10YR or 2.5Y, value of 4
to 6, and chroma of 1 to 3. It is stratified. The texture is
similar to that in the B2g horizon.

There is no [IC2g horizon in some pedons. If present,
it is loam or clay loam.

Belleville series

The Belleville series consists of poorly drained soils in
depressions and in drainageways on till plains modified
by lake water. These soils formed in sandy glaciofluvial
deposits over loamy lacustrine or till material. The slope
is 0 to 1 percent. Permeability is rapid in the sandy upper
part of the profile and moderately slow in the loamy
lower part. In this county, Belleville soils have brighter
colors in the subsoil and carbonates are at a greater
depth than defined in the range for the Belleville series.
These differences do not affect their use or behavior.

Belleville soils are similar to Essexville and Tobico
soils and are adjacent to Cohoctah, Tobico, Tappan, and
Wixom soils on the landscape. Essexville soils are cal-
careous and are on similar positions on the landscape.
Cohoctah soils are alluvial and are in abandoned drain-
ageways and on first bottom lands. Tobico soils do not
have a loamy substratum and are on similar positions on
the landscape. Wixom soils are better drained than
Belleville soils, have spodic and argillic horizons, and are
on slightly higher positions on the landscape. Tappan
soils are fine-loamy and are on similar positions on the
landscape.

Typical pedon of Belleville loamy sand, 950 feet east
and 120 feet north of the SW corner of sec. 13, T. 13 N,,
R. 4 E.

Ap—O0 to 11 inches; very dark gray (10YR 3/1) loamy
sand; dark gray (10YR 4/1) dry; weak very fine
granular structure; very friable; many fine roots;
slightly acid; abrupt smooth boundary.

B21g—11 to 22 inches; grayish brown (10YR 5/2) sand
with dark brown (10YR 3/3) streaks; single grained;
loose; slightly acid; abrupt smooth boundary.

B22g—22 to 36 inches; grayish brown (10YR 5/2) sand;
single grained; loose; few lenses of loamy sand;
slightly acid; abrupt wavy boundary.

lIC1g—36 to 40 inches; dark gray (N 4/0) clay loam;
many coarse prominent reddish brown (5YR 4/4)
mottles; massive; firm; neutral; abrupt wavy bound-
ary.

[1C2g—40 to 50 inches; grayish brown (10YR 5/2) loam;
many medium to coarse prominent dark yellowish
brown (10YR 4/6) mottles; massive; firm; neutral;
gradual wavy boundary.

[IC3g—50 to 60 inches; gray (5Y 5/1) loam; few fine
faint greenish gray (5G 6/1) mottles; massive; firm;
slight effervescence; moderately alkaline.
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The solum is 20 to 40 inches thick. It is slightly acid to
mildly alkaline. Effervescent material is at a depth of 20
to 50 inches. The mollic epipedon is 10 to 16 inches
thick.

The Ap horizon has value of 2 or 3 and chroma of 1 or
2. It is dominantly loamy sand, but the range includes
loamy fine sand.

The B2g horizon is loamy fine sand, fine sand, or
sand. It has value of 4 or 5 and chroma of 1 or 2.

There is a Cg horizon in some pedons.

Cohoctah series

The Cohoctah series consists of poorly drained and
very poorly drained, moderately rapidly permeable soils
on flood plains and in abandoned streambeds. These
soils formed in sandy and loamy alluvium. The slope is 0
to 1 percent. These soils have brighter colors below the
surface layer and have less stratification in organic
matter than defined in the range for the Cohoctah series.
These differences do not affect their use or behavior.

Cohoctah soils are similar to Sloan soils and are adja-
cent to Corunna, Sloan, and Tappan soils on the land-
scape. Sloan soils are fine-loamy and are calcareous.
They are in similar positions on the landscape. Corunna
and Tappan soils did not form in alluvium, and they are
on slightly higher positions on the landscape. Tappan
soils are fine-loamy and are calcareous. Typical pedon of
Cohoctah loamy fine sand, 1,350 feet north and 227 feet
west of the SE corner of sec. 6, T. 13 N,, R. 5 E.

Ap—O0 to 11 inches; black (10YR 2/1) loamy fine sand,
dark brown (10YR 4/1) dry; weak fine granular
structure; very friable; mildly alkaline; abrupt wavy
boundary.

A12—11 to 18 inches; very dark grayish brown (10YR
3/2) fine sandy loam; gray (10YR 5/1) dry; weak
medium platy structure; very friable; neutral; abrupt
wavy boundary.

C1g—18 to 25 inches; dark grayish brown (10YR 4/2)
loamy fine sand; weak medium subangular blocky
structure; very friable; neutral; abrupt wavy bound-
ary.

C2g—25 to 40 inches; dark grayish brown (10YR 4/2)
fine sandy loam; common fine prominent yellowish
red (5YR 4/6) mottles; weak medium subangular
blocky structure grading to massive; very friable;
mildly alkaline; abrupt wavy boundary.

C3—40 to 60 inches; brown (10YR 5/3) loamy fine sand;
few medium prominent olive yellow (2.5Y 6/6) and
gray (10YR 6/1) mottles; massive; very friable; vio-
lent effervescence; moderately alkaline.

In the upper part of the pedon, the soil ranges from
slightly acid to mildly alkaline, and in the lower part it is
mildly alkaline or moderately alkaline.
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The A horizon is dominantly fine sandy loam or loamy
fine sand, but the range includes loam, sandy loam, or
loamy sand.

The C horizon has hue of 10YR, 7.5YR, 5YR, and
2.5YR; value of 3 to 6; and chroma of 1 to 3. Layers
having larger amounts of organic matter or a buried A
horizon have hue of 10YR, value of 2 or 3, and chroma
of 1 or 2. The C horizon is loam, sandy loam, fine sandy
loam, or loamy fine sand. It has thin layers and lenses of
sand, loamy sand, loamy very fine sand, silt loam, mucky
silt loam, mucky loam, and muck.

Corunna series

The Corunna series consists of poorly drained soils in
depressions and in drainageways on till plains modified
by lake water. The soils formed in sandy loam glacioflu-
vial deposits over loamy lacustrine or till material. The
slope is 0 to 1 percent. Permeability is moderate in the
subsoil and moderately slow in the substratum. These
soils have brighter colors in the subsoil than those de-
fined in the range for the Corunna series. This difference
does not affect their use or behavior.

Corunna soils are similar to Bach and Tappan soils
and are adjacent to Cohoctah and Tappan soils on the
landscape. Bach soils are coarse-silty and calcareous
and are on similar positions on the landscape. Cohoctah
soils formed in alluvium and are in slightly iower posi-
tions on the landscape. Tappan soils are fine-loamy and
calcareous and are on similar positions on the land-
scape.

Typical pedon of Corunna sandy loam, in an area of
Corunna-Tappan sandy loams, 580 feet east and 160
feet north of the SW corner of sec. 5, T. 13 N, R. 4 E.

Ap—O0 to 10 inches; very dark gray (10YR 3/1) sandy
loam; weak fine granular structure; friable; many
roots; neutral; abrupt wavy boundary.

Bg—10 to 29 inches; dark grayish brown (10YR 4/2)
sandy loam; weak medium and coarse subangular
blocky structure; friable; common roots; black (10YR
2/1) streaks; gravelly layer at bottom; mildly alkaline;
abrupt irregular boundary.

[1C1g—29 to 31 inches; dark grayish brown (10YR 4/2)
clay loam; common medium prominent dark yellow-
ish brown (10YR 4/6) mottles; moderate fine and
medium angular blocky structure; firm; violent ef-
fervescence; moderately alkaline; clear wavy bound-
ary.

lIC2g—31 to 41 inches; grayish brown (10YR 5/2) loam;
common medium prominent dark yellowish brown
(10YR 4/6) mottles; moderate coarse subangular
blocky structure; firm; violent effervescence; moder-
ately alkaline; clear wavy boundary.

lIC3—41 to 60 inches; brown (10YR 4/3) and grayish
brown (10YR 5/2) loam; common fine distinct dark
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yellowish brown (10YR 4/6) mottles; massive; firm;
violent effervescence; moderately alkaline.

The thickness of the solum, the depth to effervescent
material, and the depth to the IIC horizon range from 20
to 40 inches. The solum is slightly acid to mildly alkaline.

The Ap horizon has value of 2 or 3 and chroma of 1 or
2. It is dominantly sandy loam, but the range includes
loam or fine sandy loam.

The Bg horizon has value of 4 to 6 and chroma of 1 or
2. It is loamy fine sand, sandy loam, or fine sandy loam.

The IIC horizon is loam, clay loam, or silty clay loam.

Essexville series

The Essexville series consists of poorly drained soils
in depressions and in drainageways on till plains modi-
fied by lake water. These soils formed in sandy glaciola-
custrine deposits over loamy till material. The slope is 0
to 1 percent. Permeability is rapid in the sandy upper
part of the profile and moderately slow in the loamy
lower part.

Essexville soils are similar to Belleville and Tobico
soils and are adjacent to Tappan and Wixom soils on the
landscape. Belleville soils are noncalcareous and are on
similar positions on the landscape. Tobico soils are
sandy throughout the profile. Tappan soils are fine-loamy
and are on similar positions on the landscape. Wixom
soils are better drained than Essexville soils, are noncal-
careous, have a thinner surface layer, have spodic and
argillic horizons, and are on higher positions on the land-
scape.

Typical pedon of Essexville loamy sand, 300 feet north
and 1,215 feet west of the center of sec. 25, T. 14 N,, R.
6 E.

Ap—0 to 11 inches; black (10YR 2/1) loamy sand, dark
gray (10YR 4/1) dry; few fine prominent dark brown
(7.5YR 4/4) mottles; weak fine granular structure;
very friable; common fine roots; very slight efferves-
cence; mildly alkaline; clear wavy boundary.

B2g—11 to 16 inches; dark grayish brown (10YR 4/2)
sand; few fine distinct dark brown (7.5YR 4/4) mot-
tles; single grained; loose; few fine roots; very slight
effervescence; mildly alkaline; gradual irregular
boundary. '

C1—16 to 26 inches; pale brown (10YR 6/3) sand; few
fine prominent strong brown (7.5YR 5/6) and few
fine distinct brownish yellow (10YR 6/6) mottles;
single grained; loose; few fine roots; very slight ef-
fervescence; mildly alkaline; abrupt smooth bound-

ary.

11C2g—26 to 46 inches; grayish brown (10YR 5/2) loam,
few fine distinct yellowish brown (10YR 5/4) and
few fine faint gray (10YR 6/1) mottles; massive;
friable; slight effervescence; mildly alkaline; clear
wavy boundary.
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IC3g—46 to 60 inches; gray (10YR 6/1) loam; common
medium prominent yellowish brown (10YR 5/6) and
few medium faint grayish brown (10YR 5/2) mottles;
massive; friable; strong effervescence; moderately
alkaline.

The ICg horizon is typically at a depth of 18 to 30
inches and ranges to 40 inches. Effervescent material is
at a depth of 0 to 10 inches.

The A horizon has value of 2 or 3 and chroma of 1 or
2. It is dominantly loamy sand, but the range includes
sand, fine sand, and loamy fine sand. The A horizon
ranges from 10 to 14 inches in thickness.

The B2g horizon has value of 4 to 6 and chroma of 1
or 2. In many pedons, this horizon is mottled. It is sand,
fine sand, loamy sand, or loamy fine sand.

There is no C1 horizon in some pedons. The IICg
horizon has hue of 2.5Y, 10YR, 7.5YR, or 5YR; value of
4 to 6; and chroma of 1 to 8. It is loam, clay loam, or
silty clay loam.

Guelph series

The Guelph series consists of well drained and moder-
ately well drained, moderately permeable soils in upland
areas on moraines and knolls. These soils formed in
calcareous loamy glacial till. The slope ranges from 2 to
8 percent.

Guelph soils are similar to Londo soils and are com-
monly adjacent to Londo, Menominee, and Wixom soils
on the landscape. Londo soils are wetter than Guelph
soils, have low chroma mottles in the upper 10 inches of
the argillic horizon, and are on slightly lower positions on
the landscape. Menominee soils are sandy over loamy
and are on similar positions on the landscape. Wixom
soils are wetter than Guelph soils, have sandy material
over loamy material, and are on slightly lower positions
on the landscape.

Typical pedon of Guelph sandy loam, in an area of
Guelph-Menominee complex, 2 to 8 percent slopes,
1,435 feet west and 1,150 feet south of the NE corner of
sec. 4, T.18 N.,, R. 3 E.

Ap—O0 to 8 inches; very dark grayish brown (10YR 3/2)
sandy loam; light brownish gray (10YR 6/2) dry;
moderate medium granular structure; friable; many
roots; neutral; abrupt smooth boundary.

B&A—8 to 15 inches; dark brown (7.5YR 4/4) clay loam
(B2t); weak medium subangular blocky structure; fri-
able with interfingers of brown (10YR 5/3) sandy
loam and loamy sand (A2); friable; common roots;
common thin black (10YR 2/1) organic stains in
pores; neutral; clear irregular boundary.

B2t—15 to 22 inches; dark brown (7.5YR 4/4) clay loam;
moderate medium subangular blocky structure; firm:
many thin clay films on faces of peds and in pores;
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few thin black (10YR 2/1) organic stains in pores;
neutral; abrupt irregular boundary.

C1—22 to 32 inches; brown (7.5YR 5/4) clay loam; mas-
sive; firm; few light gray (10YR 7/1) lime coatings;
slight effervescence; mildly alkaline; abrupt irregular
boundary.

C2—32 to 60 inches; brown (7.5YR 5/4) clay loam; few
fine distinct grayish brown (10YR 5/2) mottles; mas-
sive; firm; few light gray (10YR 7/1) lime coatings on
faces of peds; slight effervescence; mildly alkaline.

The thickness of the solum and the depth to efferves-
cent material range from 12 to 25 inches. The solum is
slightly acid to mildly alkaline.

The Ap horizon has value of 3 or 4 and chroma of 2 or
3. Value for dry soil is 6 or more. This horizon is domi-
nantly sandy loam, but the range includes loam and fine
sandy loam. In some pedons there is an A2 horizon. In
the B&A horizon, fingers of A2 material between 2 and
10 millimeters wide penetrate the B2t horizon. In some
pedons these horizons are incorporated into the Ap hori-
zon.

The B2t horizon has hue of 10YR or 7.5YR, value of 4
or 5, and chroma of 3 to 6. It is clay loam or silty clay
loam.

The C horizon has hue of 10YR or 7.5YR, value of 4
to 6, and chroma of 2 to 6. In most pedons, it is loam or
clay loam and is mottled below a depth of 30 inches.

Londo series

The Londo series consists of somewhat poorly
drained, moderately permeable or moderately slowly per-
meable soils on uplands and on low knolls and ridges on
moraines and till plains. These soils formed in calcare-
ous, loamy glacial till. The slope ranges from 0 to 4
percent. In this county, Londo soils have brighter colors
in the subsoil than those defined for the Londo series.
This difference does not affect their use or behavior.

Londo soils are similar to Guelph soils and are com-
monly adjacent to Guelph, Menominee, Tappan, and
Wixom soils. Guelph soils are better drained than Londo
soils and are in slightly higher positions on the land-
scape. Menominee soils are better drained than Londo
soils, have sandy material over loamy material, and are
in slightly higher positions on the landscape. Tappan
soils are wetter than Londo soils, are fine-loamy, have a
thicker surface layer, and are on slightly lower positions
on the landscape. Wixom soils have sandy material over
loamy material and are on similar positions on the land-
scape.

Typical pedon of Londo fine sandy loam, in an area of
Londo-Wixom complex, O to 4 percent slopes, 2,304 feet
north and 350 feet west of the SE corner of sec. 4, T. 18
N.,R.3E.
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Ap—O0 to 7 inches; very dark grayish brown (10YR 3/2)
fine sandy loam; light brownish gray (10YR 6/2) dry;
weak fine granular structure; very friable; many
roots; slightly acid; abrupt smooth boundary.

B&A—7 to 10 inches; brown (7.5YR 4/4) clay loam
(B2t); moderate fine subangular blocky structure; fri-
able; interfingers of pale brown (10YR 6/3) fine
sandy loam (A2); common roots; slightly acid; clear
broken boundary.

B2t—10 to 20 inches; brown (7.5YR 4/4) clay loam;
common fine prominent dark grayish brown (10YR
4/2) mottles; moderate fine subangular blocky struc-
ture; friable; brown (10YR 5/3) clay fiims on faces of
peds and in pores; few lenses of sandy loam; few
roots; neutral; abrupt wavy boundary.

C1—20 to 42 inches; reddish brown (5YR 5/3) loam;
common fine prominent strong brown (7.5YR 5/6)
motties; moderate fine subangular blocky structure;
friable; many light gray (10YR 7/1) lime coatings on
faces of peds and in pores; violent effervescence;
moderately alkaline; abrupt wavy boundary.

C2—42 to 60 inches; mixed, reddish brown (5YR 5/3)
and yellowish brown (10YR 5/6) loam; few fine
prominent gray (10YR 6/1) mottles; massive; friable;
violent effervescence; moderately alkaline.

The thickness of the solum and the depth to efferves-
cent material range from 12 to 25 inches. The solum is
slightly acid to mildly alkaline.

The Ap horizon has value of 3 or 4 and chroma of 1 or
2. Value for dry soil is 6. This horizon is loam or fine
sandy loam. There is an A2 horizon in some pedons.
The B&A horizon has the color and texture of the A2
horizon and the underlying B horizon. In the B&A hori-
zon, fingers of material between 2 and 10 millimeters
wide penetrate the B2t horizon. In some pedons, these
horizons have been incorporated into the Ap horizon.

The B2t horizon has hue of 10YR or 7.5YR, value of 4
or 5, and chroma of 2 to 4. Mottles of low chroma are
within the upper 10 inches of the B2t horizon.

The C horizon has hue of 10YR, 7.5YR, or 5YR; value
of 4 to 6; and chroma of 2 to 6. It is loam or clay loam.

Menominee series

The Menominee series consists of well drained and
moderately well drained soils on upland areas of mor-
aines and on knolls and ridges on till plains. These soils
formed in 20 to 40 inches of sandy glacial drift over
loamy glacial till. The slope ranges from 2 to 8 percent.
Permeability is rapid in the sandy-upper part of the pro-
file and moderately slow in the loamy lower part. These
soils have a slightly higher soil temperature than that
defined in the range for the Menominee series. This
difference does not affect their use or behavior.

Menominee soils are similar to Wixom soils and are
commonly adjacent to Guelph, Londo, and Wixom soils
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on the landscape. Guelph soils are fine-loamy and are in
similar positions on the landscape. Londo soils are
wetter than Menominee soils, are fine-loamy, and are in
slightly lower positions on the landscape. Wixom soils
are wetter than Menominee soils and are in slightly lower
positions on the landscape.

Typical pedon of Menominee loamy sand, in an area
of Guelph-Menominee complex, 2 to 8 percent slopes,
1,435 feet west and 1,111 feet south of the NE corner of
sec. 4, T. 18N, R. 3 E.

Ap—O0 to 9 inches; very dark grayish brown (10YR 3/2)
loamy sand; light brownish gray (10YR 6/2) dry;
weak fine granular structure; very friable; many
roots; medium acid; abrupt smooth boundary.

A2—9 to 11 inches; light brownish gray (10YR 6/2)
loamy sand; weak fine structure; very friable; many
roots; slightly acid; abrupt broken boundary.

B21hir—11 to 22 inches; dark reddish brown (5YR 3/4)
sand; massive; weakly cemented; few roots; slightly
acid; abrupt broken boundary.

B22ir—22 to 28 inches; dark brown (7.5YR 4/4) sand;
single grained; loose; few dark reddish brown (5YR
3/4) weakly cemented chunks of ortstein; few roots;
slightly acid; clear wavy boundary.

A'2—28 to 33 inches; brown (10YR 5/3) loamy fine
sand; weak fine granular structure; very friable; few
roots; slightly acid; abrupt wavy boundary.

1IB’2t—33 to 38 inches; mixed brown (7.5YR 5/4) and
dark brown (7.5YR 4/4) clay loam; common fine
prominent light brownish gray (10YR 6/2) mottles;
massive; firm; few roots; neutral; abrupt wavy bound-

ary.
[IC—38 to 60 inches; mixed brown (7.5YR 5/4) and dark
brown (7.5YR 4/4) clay loam; few fine prominent
gray (10YR 6/1) mottles; massive; firm; slight ef-
fervescence; mildly alkaline.
The 11B’2t horizon is at a depth of 20 to 40 inches. The
sandy part of the solum ranges from medium acid to
neutral.

The Ap horizon has hue of 10YR, value of 2 to 4, and
chroma of 1 to 3. It is dominantly loamy sand, but the
range includes loamy fine sand. In some pedons, there
are no A2 and A’2 horizons.

The B2 horizon has hue of 10YR, 7.5YR, or 5YR,
value of 3 or 4, and chroma of 3 to 6. It is sand or fine
sand. In some pedons, there are no chunks of ortstein.

The 1IB'2t and lIC horizons have hue of 10YR or
7.5YR, value of 4 or 5, and chroma of 3 to 4. The texture
is loam, clay loam, or silty clay loam.

Pipestone series

The Pipestone series consists of somewhat poorly
drained, rapidly permeable soils on uplands and on low
knolls and ridges on lake plains, outwash plains, and till
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plains modified by lake water. These soils formed in
sandy glacial drift. The slope ranges from 0 to 3 percent.

Pipestone soils are similar to Rousseau soils and are
adjacent to Rousseau and Tobico soils. Rousseau soils
are better drained than Pipestone soils; they do not have
mottling in the spodic horizon and are on slightly higher
positions on the landscape. Tobico soils are wetter than
Pipestone soils, do not have spodic development in the
subsoil, and are on slightly lower positions on the land-
scape.

Typical pedon of Pipestone fine sand, 0 to 3 percent
slopes, 1,848 feet south and 545 feet east of the NW
corner of sec. 35, T. 14 N, R. 4 E.

A1—0 to 4 inches; black (10YR 2/1) fine sand; weak
fine granular structure; yery friable; many roots; very
strongly acid; abrupt wavy boundary.

A2—4 to 8 inches; light brownish gray (10YR 6/2) fine
sand; few fine faint dark grayish brown (10YR 4/2)
organic stains; single grained; loose; common roots;
strongly acid; abrupt wavy boundary.

B21ir—8 to 12 inches; reddish brown (5YR 4/4) fine
sand; few fine and medium distinct dark reddish
brown (5YR 3/2) mottles; single grained; loose; few
roots; strongly acid; clear wavy boundary.

B22ir—12 to 19 inches; brown (7.5YR 5/4) fine sand;
few fine distinct dark grayish brown (10YR 4/2) mot-
tles; single grained; loose; slightly acid; clear wavy
boundary.

B3—19 to 30 inches; brown (10YR 4/3) fine sand; few
fine faint dark grayish brown (10YR 4/2) mottles;
single grained; loose; slightly acid; gradual wavy
boundary.

C1—30 to 60 inches; brown (10YR 5/3) fine sand;
common fine faint very dark grayish brown (10YR
3/2) mottles; single grained; loose; neutral.

The solum is 20 to 46 inches thick. It ranges from very
strongly acid to slightly acid. The texture throughout the
10- to 40-inch control section is dominantly fine sand.

The A1 horizon has hue of 10YR or 7.5YR, value of 2
or 3, and chroma of 1 or 2. It is 1 to 5 inches thick. In
cultivated areas, there is an Ap horizon that is 6 to 10
inches thick. In some pedons, there is no A2 horizon.

The B2ir horizon has hue of 10YR, 7.5YR, or 5YR;
value of 3 to 5; and chroma of 2 to 6. In some pedons,
there are weakly to strongly cemented chunks of ort-
stein. In some pedons, there is no B3 horizon.

The C horizon has hue of 10YR, 7.5YR, or 5YR; value
of 5 to 7; and chroma of 2 to 6. It ranges from strongly
acid to mildly alkaline. In some pedons, there is a IIC2
horizon that is loam or clay loam below a depth of 40
inches.
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Poseyville series

The Poseyville series consists of somewhat poorly
drained soils on uplands and on low knolls and ridges on
tilt plains modified by lake water. The soils formed in
glacial drift that is sandy in the upper part and loamy in
the lower part. The slope ranges from 0 to 3 percent.
Permeability is rapid in the sandy upper part of the pro-
file and moderate to moderately slow in the loamy lower
part.

Poseyville soils are similar to Londo and Wixom soils
and are adjacent to Londo, Tappan, and Wixom soils.
Londo soils are fine-loamy, do not have sandy upper
horizons, and are on similar positions on the landscape.
Tappan soils are wetter than Poseyville soils, are fine-
loamy, do not have.sandy upper horizons, and are on
slightly lower positions on the landscape. Wixom soils
have a sandy upper part, 20 to 40 inches thick, and a
spodic horizon, and they are on similar positions on the
landscape. _

Typical pedon of Poseyville loamy sand, in an area of
Tappan-Poseyville complex, 0 to 3 percent slopes, 2,000
feet south and 300 feet west of the NE corner of sec. 2,
T.16 N, R. 3 E.

Ap—O0 to 7 inches; very dark grayish brown (10YR 3/2)
loamy sand; grayish brown (10YR 5/2) dry; weak
very fine granular structure; very friable; common
roots; mildly alkaline; abrupt smooth boundary.

B1—7 to 13 inches; yellowish brown (10YR 5/4) sandy
loam; few fine distinct grayish brown (10YR 5/2) and
yellowish brown (10YR 5/6) mottles; single grained:
loose; common roots; mildly alkaline; abrupt wavy
boundary.

B2t—13 to 16 inches; dark yellowish brown (10YR 4/4)
sandy loam; few fine distinct grayish brown (10YR
5/2) mottles; weak fine subangular blocky structure;
very friable; clay bridging between sand grains;
common roots; mildly alkaline; abrupt wavy bound-
ary.

IC1—16 to 22 inches; grayish brown (10YR 5/2) very
fine sand and silt loam; many coarse prominent yel-
lowish brown (10YR 5/6) mottles; massive; very fri-
able; few roots; violent effervescence:; moderately
alkaline; abrupt wavy boundary.

1C2—22 to 48 inches; reddish brown (5YR 5/3) loam;
common medium prominent yellowish brown (10YR
5/8) and few fine faint grayish brown (10YR 5/2)
mottles; massive; friable; violent effervescence:
moderately alkaline; abrupt wavy boundary.

I1IC3—48 to 60 inches; dark brown (10YR 4/3) loam; few

fine faint yellowish brown (10YR 5/4) mottles; weak
fine angular blocky structure; firm; violent efferves-
cence; moderately alkaline.
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The thickness of the solum and the depth to efferves-
cent material range from 13 to 24 inches. The solum
ranges from slightly acid to mildly alkaline.

The Ap horizon has hue of 10YR or 7.5YR, value of 3
or 4, and chroma of 2 or 3. It is dominantly loamy sand,
but the range includes loamy fine sand.

The B1 horizon is sand or fine sand. The B2t horizon
has hue of 7.5YR or 10YR, value of 4 or 5, and chroma
of 2 to 6. It is fine sandy loam or sandy loam.

The IIC1 horizon has hue of 10YR or 7.5YR, value of 5
or 6, and chroma of 2 to 4. It is a stratified layer of very
fine sand and silt. In some pedons, there is no IIC1
horizon. w

The IlIC horizon has hue of 10YR to 5YR, value of 4
to 6, and chroma of 1 to 6. It is loam or clay loam.

Rapson series

The Rapson series consists of somewhat poorly
drained soils in uplands and on low knolls and ridges on
lake plains. These soils formed in lacustrine sediment,
20 to 40 inches thick, that is sandy in the upper part and
sandy and loamy in the lower part. The slope ranges
from O to 3 percent. Permeability is rapid in the upper
part of the profile and moderate in the lower part.

Rapson soils are similar to Wixom soils and are com-
monly adjacent to Bach, Sanilac, and Tappan soils on
the landscape. Wixom soils have an argillic horizon and
have less very fine sand and silt in the substratum than
Rapson soils. Bach soils are wetter than Rapson soils,
do not have a sandy solum, and are on slightly lower
positions on the landscape. Sanilac soils do not have a
sandy solum and are on similar positions on the land-
scape. Tappan soils are wetter than Rapson soils, are
fine-loamy, and are on slightly lower positions on the
landscape.

Typical pedon of Rapson loamy fine sand, in an area
of Rapson-Bach complex, 0 to 3 percent slopes, 35 feet
west and 880 feet south of the center of sec. 15, T.
15N, R. 3 E.

Ap—0 to 9 inches; very dark grayish brown (10YR 3.2)
loamy fine sand; weak fine granular structure; very
friable; common roots; slightly acid:; abrupt wavy
boundary.

B21hir—9 to 16 inches; dark brown (7.5YR 3/4) and
yellowish brown (10YR 5/6) fine sand: single
grained; loose; few dusky red (2.5YR 3/2) strongly
cemented chunks of orstein; medium acid: clear
wavy boundary.

B3—16 to 29 inches; dark brown (7.5YR 4/4) fine sand;
many medium faint dark yellowish brown (10YR 4/4)
and few fine distinct light brownish gray (10YR 6/2)
mottles; weak medium subangular blocky structure;
very friable; mildly alkaline; abrupt boundary.

IIC1—29 to 50 inches; yellowish brown (10YR 5/4) strati-
fied very fine sand and silt loam; few medium dis-
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tinct grayish brown (10YR 5/2) mottles; massive;
very friable; slight effervescence; moderately alka-
line; clear wavy boundary.

[IC2g—50 to 60 inches; pinkish gray (7.5YR 6/2) strati-
fied very fine sand, silt loam, and silty clay loam;
common fine prominent light yellowish brown (10YR
6/4) and few medium prominent yellowish brown
(10YR 5/6) mottles; massive; very friable; strong
effervescence; moderately alkaline.

The solum is 20 to 40 inches thick. It is medium acid
to mitdly alkaline.

The Ap horizon has hue of 10YR or 7.5YR, value of 2
to 4, and chroma of 1 to 3. It is dominantly loamy fine
sand, but the range includes sand, fine sand, and loamy
sand. Some pedons have an A2 horizon.

The B21hir and B3 horizons have hue of 10YR and
7.5YR, value of 3 to 5, and chroma of 3 to 6. They are
sand or fine sand. They commonly have small chunks of
weakly to strongly cemented ortstein.

The IIC horizon is stratified. Color and texture vary.
This horizon is predominantly very fine sand, silt loam,
and silty clay loam.

Rousseau series

The Rousseau series consists of moderately well
drained and well drained, rapidly permeable soils. These
soils are on dunes and beaches of former glacial lakes.
They formed in sandy glacial deposits. The slope ranges
from O to 6 percent. These soils have a slightly higher
temperature than-that defined for the Rousseau series.
This difference does not affect their use or behavior.

Rousseau soils are similar to Pipestone soils. They are
adjacent to Pipestone soils but are in slightly lower posi-
tions on the landscape. Pipestone soils are wetter than
Rousseau soils.

Typical pedon of Rousseau fine sand, 0 to 6 percent
slopes, 1,540 feet north and 190 feet west of the SE
corner of sec. 35, T. 15 N,, R. 3 E.

A1—0 to 4 inches; black (10YR 2/1) fine sand; weak
medium granular structure; very friable; many roots;
medium acid; abrupt wavy boundary.

A2—4 to 6 inches; grayish brown (10YR 5/2) fine sand;
single grained; loose; many roots; medium acid;
abrupt wavy boundary.

B21ir—6 to 10 inches; reddish brown (5YR 4/4) fine
sand; single grained; loose; many roots; few medium
weakly cemented dark reddish brown (5YR 3/3)
chunks of ortstein; strongly acid; abrupt wavy bound-
ary.

B22ir—10 to 17 inches; dark yellowish brown (10YR 4/4)
fine sand; single grained; loose; many roots; medium
acid; clear wavy boundary.

SOIL SURVEY

B3—17 to 23 inches; yellowish brown (10YR 5/4) fine
sand; single grained; loose; few roots; medium acid;
abrupt wavy boundary.

C1—23 to 50 inches; yellowish brown (10YR 5/4) fine
sand; single grained; loose; medium acid; abrupt
wavy boundary.

C2—50 to 55 inches; dark yellowish brown (10YR 4/4)
fine sand; common fine prominent red (2.5YR 4/6)
mottles; single grained; loose; medium acid; clear
wavy boundary.

C3—55 to 60 inches; yellowish brown (10YR 5/4) fine
sand; many fine prominent yellowish red (5YR 5/6)
mottles; single grained; loose; medium acid.

The solum ranges from 20 to 32 inches in thickness. It
is dominantly fine sand, but it contains some thin layers
of loamy fine sand or sand.

The A1 horizon has hue of 10YR or 7.5YR, value of 2
or 3, and chroma of C to 2. It is 1 to 4 inches thick. In
cultivated areas, there is an Ap horizon that has hue of
10YR or 7.5YR, value of 3 to 5, and chroma of 2 or 3.
This horizon is 6 to 8 inches thick. In most cultivated
areas, there is no A2 horizon.

The B2ir horizon has hue of 10YR, 7.5YR, or 5YR;
value of 3 to 6; and chroma of 3 to 8. In some pedons,
there is no B3 horizon.

The C horizon has hue of 10YR, 7.5YR, or 5YR; value
of 4 to 6; and chroma of 3 to 6.

Sanilac series

The Sanilac series consists of somewhat poorly
drained, moderately or moderately slowly permeable
soils on low knolls and ridges on till plains modified by
lake water. These soils formed in calcareous lacustrine
sediment. The slope ranges from 0 to 3 percent. The
subsoil in these soils is not gray as defined for the
Sanilac series. This difference does not affect the use or
behavior of these soils. -

Sanilac soils are similar to Bach soils and are adjacent
to Bach, Rapson, and Tappan soils. Bach and Tappan
soils are wetter than Sanilac soils and are in slightly
lower positions on the landscape. Tappan soils are fine-
loamy. Rapson soils have sandy material over loamy
material, have a spodic horizon, and are in similar posi-
tions on the landscape.

Typical pedon of Sanilac very fine sandy loam, in an
area of Sanilac-Bach very fine sandy loams, 0 to 3 per-
cent slopes, 1,300 feet east and 849 feet south of the
center of sec. 15, T. 15 N,, R. 3 E.

Ap—O0 to 10 inches; very dark grayish brown (10YR 3.2)
very fine sandy loam, light brownish gray (10YR 6/2)
dry; weak fine granular structure; very friable; few
roots; slight effervescence; moderately alkaline;
abrupt smooth boundary.
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B21—10 to 15 inches; yellowish brown (10YR 5/4)
loamy very fine sand; few medium distinct light
brownish gray (10YR 6/2) mottles; weak medium
subangular blocky structure; very friable; violent ef-
fervescence; moderately alkaline; clear wavy bound-
ary.

B22—15 to 18 inches; light yellowish brown (10YR 6/4)
stratified very fine sand and silt loam; many medium
distinct light brownish gray (10YR 6/2) mottles;
moderate medium subangular blocky structure; very
friable; white (10YR 8/2) lime coatings; violent ef-
fervescence; moderately alkaline; clear wavy bound-
ary.

B23—18 to 42 inches; light yellowish brown (10YR 6/4)
loamy very fine sand; common medium distinct light
gray (10YR 7/2) and few medium distinct brownish
yellow (10YR 6/6) mottles; weak medium subangu-
lar blocky structure; very friable; violent efferves-
cence; moderately alkaline; abrupt wavy boundary.

C—42 to 60 inches; reddish brown (5YR 5/3) stratified
very fine sand, silt loam, and silty clay loam;
common medium prominent yellowish brown (10YR
5/4) and few fine prominent gray (10YR 6/1) mot-
ties; massive; friable; light gray (10YR 7/2) lime
coatings; violent effervescence; moderately alkaline.

The solum is 10 to 42 inches thick. Most pedons are
calcareous at the surface and all are calcareous within a
depth of 10 inches.

The Ap horizon has value of 3 or 4 and chroma of 1 or
2. Value for dry soil is 6 or more. This horizon is domi-
nantly very fine sandy loam, but the range includes loam
and silt loam. The surface layer ranges from neutral to
moderately alkaline.

The B horizon has value of 4 to 6 and chroma of 1 to
4. It has strata of fine sandy loam, very fine sandy loam,
silt loam, loamy very fine sand, and very fine sand.

The C horizon has hue of 5YR, 7.5YR, or 10YR; value
of 4 to 6; and chroma of 1 to 6. It is stratified very fine
sand, loamy very fine sand, silt loam, and silty clay loam.
In some pedons, loam and clay loam are below a depth
of 40 inches.

Sloan series

The Sloan series consists of very poorly drained, mod-
erately permeable or moderately slowly permeable soils
on flood plains. These soils formed in loamy and silty
alluvium. The slope is 0 to 1 percent. These soils are
shallower to effervescent material and have a higher
content of silt than defined in the range for the Sloan
series. These differences do not affect their use or be-
havior.

Sloan soils are similar to Cohoctah soils and are adja-
cent to Cohoctah and Tappan soils. Cohoctah soils are
coarse-loamy and noncalcareous and are in similar posi-
tions on the landscape. Tappan soils are fine-loamy, did
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not form in alluvial material, and are in slightly higher
positions on the landscape.

Typical pedon of Sloan loam, 340 feet north and 300
feet west of the SE corner of sec. 7, T. 13 N, R. 5 E.

Ap—0 to 10 inches; black (10YR 2/1) loam; weak very
fine granular structure; friable; many roots; slight ef-
fervescence; moderately alkaline; abrupt wavy
boundary.

A12—10 to 11 inches; very dark grayish brown (10YR
3/2) loam; many medium distinct dark yellowish
brown (10YR 4/4) mottles; weak fine granular struc-
ture; friable; common roots; many shell fragments;
strong effervescence; moderately alkaline; abrupt
wavy boundary.

B21—11 to 17 inches; grayish brown (10YR 5/2) silty
clay loam; common fine and medium distinct dark
yellowish brown (10YR 4/4) mottles; weak thick and
very thick platy structure breaking to weak medium
and coarse angular blocky; firm; black (10YR 2/1)
organic streaks throughout; strong effervescence;
moderately alkaline; gradual wavy boundary.

B22g—17 to 45 inches; gray (10YR 5/1) silt loam; many
medium and coarse distinct dark yellowish brown
(10YR 4/4) mottles; weak coarse and very coarse
platy structure parting to weak medium and coarse
angular blocky; firm; black (10YR 2/1) organic
streaks in root channels; strong effervescence; mod-
erately alkaline; gradual wavy boundary.

Cg—45 to 60 inches; dark gray (5YR 4/1) silt loam; few
fine prominent brown (10YR 4/3) mottles; massive;
firm; strong effervescence; moderately alkaline.

Effervescent material is at a depth of 0 to 10 inches.
The mollic epipedon is 10 to 24 inches thick.

The Ap and A12 horizons have value of 2 and 3 and
chroma of 1 and 2. They are dominantly loam, but the
range includes silty clay loam, silt loam, or clay loam. In
some pedons, there is no A12 horizon.

The B2g horizon has value of 4 or 5. It is silty clay
loam, clay loam, silt loam, or loam. There is some vari-
ation in texture because of stratification.

The C horizon is stratified and has variable texture.

Tappan series

The Tappan series consists of poorly drained soils in
depressions and drainageways on outwash plains and till
plains modified by lake water. These soils formed in
calcareous loamy glacial till. The slope is 0 to 1 percent.
Permeability is moderate or moderately slow in the sub-
soil and slow in the substratum.

Tappan soils are similar to Corunna soils and are adja-
cent to Corunna, Londo, and Poseyville soils. Corunna
soils are coarse-loamy and are in similar positions on the
landscape. Londo and Poseyville soils are better drained
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than Tappan soils, have an argillic horizon, and are in
slightly higher positions on the landscape.

Typical pedon of Tappan loam, 2,510 feet north and
140 feet east of the SW corner of sec. 7, T. 13 N,, R. 6
E.

Ap—O0 to 10 inches; very dark gray (10YR 4/1) loam,
gray (10YR 5/1) dry; weak fine granular structure;
friable; common roots; slight effervescence; moder-
ately alkaline; abrupt smooth boundary.

B1g—10 to 13 inches; dark gray (10YR 4/1) loam; few
fine distinct dark yellowish brown (10YR 4/4) mot-
tles; moderate fine and medium subangular blocky
structure; friable; common roots; slight efferves-
cence; moderately alkaline; abrupt wavy boundary.

B2g—13 to 29 inches; gray (10YR 5/1) and dark grayish
brown (10YR 4/2) clay loam; many medium promi-
nent yellowish brown (10YR 5/8) mottles; moderate
fine and medium subangular blocky structure; firm;
few roots; strong effervescence; moderately alkaline;
abrupt wavy boundary.

C1g—29 to 34 inches; gray (10YR 5/1) loam; many
medium distinct dark yellowish brown (10YR 4/4)
mottles; massive; firm; many light gray (10YR 7/1)
lime coatings in pores; violent effervescence; mod-
erately alkaline; abrupt wavy boundary.

C2g—34 to 42 inches; gray (10YR 5/1) loam; few fine
prominent yellowish brown (10YR 5/6) mottles; mas-
sive; firm; violent effervescence; moderately alkaline;
abrupt wavy boundary.

C3g—42 to 60 inches; light brownish gray (10YR 6/2)
loam; few fine faint gray (10YR 5/1) mottles; mas-
sive; firm; violent effervescence; moderately alkaline.

The solum ranges from 11 to 36 inches in thickness.
In some pedons, the surface layer, in the upper 10
inches, is mildly alkaline without effervescence. The
mollic epipedon ranges from 8 to 14 inches in thickness.

The A horizon has value of 2 or 3 and chroma of 1 or
2. It is dominantly loam but the range includes sandy
loam and silt loam.

There is no B1g horizon in some pedons. The B2g
horizon has value of 4 to 6 and chroma of 1 or 2. It is
loam, silty clay loam, or clay loam.

The Cg horizon has value of 4 to 6 and chroma of 1 to
4, It is loam or clay loam.

Tobico series

The Tobico series consists of poorly drained, very rap-
idly permeable soils in depressions and in drainageways
on lake plains, outwash plains, and till plains modified by
lake water. These soils formed in sandy glacial drift. The
slope is 0 to 1 percent. These soils are deeper to effer-
vescent material than defined in the range for the Tobico
series, and they do not have the gray subsoil. These
differences, however, do not affect their use or behavior.

SOIL SURVEY

Tobico soils are similar to Belleville and Essexville
soils and are adjacent to Belleville and Pipestone soils.
Belleville and Essexville soils have a thicker surface
layer than Tobico soils, are underlain by loamy material
between depths of 20 and 40 inches, and are in similar
positions on the landscape. Essexville soils are calcare-
ous. Pipestone soils are better drained than Tobico soils,
have a spodic horizon, and are in slightly higher posi-
tions on the landscape.

Typical pedon of Tobico fine sand, 1,490 feet south
and 330 feet west of the NE corner of sec. 35, T. 15 N.,
R.4E.

Ap—O to 8 inches; very dark gray (10YR 3/1) fine sand,
dark grayish brown (10YR 4/2) dry; weak fine granu-
lar structure; very friable; common roots; slightly
acid; abrupt wavy boundary.

B2—8 to 38 inches; brown (10YR 5/3) fine sand;
common fine faint light brownish gray (10YR 6/2)
mottles; single grained; loose; common roots; neu-
tral; clear wavy boundary.

C1g—38 to 50 inches; grayish brown (10YR 5/2) fine
sand; single grained; loose; few roots; mildly alka-
line; clear wavy boundary.

C2g—50 to 60 inches; grayish brown (10YR 5/2) fine
sand; single grained; loose; few roots; very slight
effervescence; moderately alkaline.

The depth to effervescent material ranges from 15
inches to more than 60 inches.

The Ap horizon has value of 2 or 3 and chroma of 1 or
2. It is dominantly fine sand, but the range includes
mucky fine sand, loamy sand, loamy fine sand, and fine
sandy loam. The horizon is 6 to 10 inches thick. It is
slightly acid to mildly alkaline.

Where there is a B2 horizon, it is fine sand, loamy fine
sand, or sand. It has hue of 10YR, 2.5YR, or 5YR; value
of 3 to 6; and chroma of 0 to 3. It is slightly acid to
mildly alkaline.

The C horizon has hue of 7.5YR, 10YR, or 2.5Y; value
of 4 or 5; and chroma of 1 to 3. It is fine sand or sand
and ranges from neutral to moderately alkaline.

Wixom series

The Wixom series consists |of somewhat poorly
drained soils on uplands and on low knolls and ridges on
moraines, outwash plains, and till plains modified by lake
water. These soils formed in sandy over loamy glacial
drift. The slope ranges from 0 to 4 percent. Permeability
is rapid in the sandy upper part of the soils and moder-
ately slow in the loamy lower part.

Wixom soils are similar to the Pipestone soil that has a
loamy substratum and to Poseyville soils. They are adja-
cent to Belleville, Essexville, Londo, and Poseyville soils
and to the Pipestone soil. The Pipestone soil is sandy
throughout its 40-inch control section and is in similar
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positions on the landscape. Poseyville soils are coarse-
loamy, have a sandy upper horizon less than 24 inches
thick, do not have a spodic horizon, and are in similar
positions on the landscape. Belleville and Essexville soils
are wetter than Wixom soils, have a thicker surface
layer, do not have a spodic horizon, and are in slightly
lower positions on the landscape. Essexville soils are
calcareous near the surface. Londo soils are fine-loamy
and are in similar positions on the landscape.

Typical pedon of Wixom loamy sand, 0 to 3 percent
slopes, 196 feet north, and 1,137 feet east of the SW
corner of sec. 5, T. 13 N., R. 4 E.

Ap—0 to 9 inches; very dark brown (10YR 2/2) loamy
sand; dark gray (10YR 4/1) dry; weak very fine and
fine granular structure; very friable; many roots; neu-
tral; abrupt smooth boundary.

A2—9 to 11 inches; dark grayish brown (10YR 4/2)
sand; single grained; loose; common roots; medium
acid; abrupt wavy boundary.

B2h—11 to 19 inches; dark reddish brown (5YR 3/2)
sand; single grained; loose; few roots; common
strongly cemented chunks of ortstein; medium acid;
abrupt irregular boundary.

B22ir—19 to 26 inches; dark yellowish brown (10YR 4/4)
sand; few fine distinct yellowish brown (10YR 5/6)
mottles; single grained; loose; few roots; few dark
reddish brown (5YR 3/2) weakly cemented chunks
of ortstein; slightly acid; abrupt wavy boundary.

IIB23t—26 to 32 inches; brown (10YR 5/3) loam;
medium and coarse prominent yellowish brown
(10YR 5/6) and few fine faint grayish brown (10YR
5/2) mottles; weak and moderate medium and
coarse subangular blocky structure; firm; many thin
dark grayish brown (10YR 4/2) clay films on faces
of peds in pores; neutral; clear wavy boundary.

HC—32 to 60 inches; brown (10YR 5/3) loam; many
medium and coarse prominent yellowish brown
(10YR 5/6) and brownish yellow (10YR 6/6) mot-
tles; massive; firm; violent effervescence; moderate-
ly alkaline.

The depth to the [IB23t horizon ranges from 20 to 40
inches. The sandy part of the solum is medium acid to
neutral sand, fine sand, loamy sand, or loamy fine sand.
The lower part of the solum and the substratum are loam
or clay loam.

The Ap horizon has value of 2 or 3 and chroma of 1 or
2. Itis 6 to 10 inches thick. In some pedons, there is no
A2 horizon. :

In some pedons, there is no B21h horizon. Where
there is a B21h horizon, the hue is 10YR, 7.5YR, or 5YR:
the value is 3 or 2; and the chroma is 1 to 3. The B22ir
horizon has hue of 10YR, 7.5YR, or 5YR; value of 3 or 4;
and chroma of 4 or 6. In some pedons, there are small
fragments of ortstein in these horizons. The 11B23t hori-
zon has hue of 10YR, 7.5YR, or 5YR; value of 4 or 5;
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and chroma of 2 to 6. Reaction is neutral or mildly
alkaline.

The IIC horizon has hue of 10YR, 7.5YR, or 5YR;
value of 5 or 6; and chroma of 1 to 4.

Formation of the soils

Soil is formed through the interaction of five major
factors: The physical, chemical, and mineralogical com-
position of the parent material; plant and animal life;
climate; relief or topography; and time.

Climate and plant and animal life are the active factors
in soil formation. They slowly change the parent material
into a natural body of soil that has genetically related
layers, or horizons. The effects of climate and plant and
animal life are modified by relief. The nature of the
parent material also affects soil formation. Finally, time is
needed to change the parent material into soil. In gener-
al, a long time is required for distinct horizons to develop
in a soil. The interaction among these factors is more
complex for some soils than for others.

Parent material

Parent material is the unconsolidated mass from which
soil is formed. The parent materials of the soils in Bay
County were deposited by glaciers or by glacial 'melt
water. The last glaciers covered the survey area be-
tween 10,000 and 12,000 years ago. Some of the glacial
material has been reworked and redeposited by the sub-
sequent action of water and wind. Parent material deter-
mines the chemical and mineralogical composition of the
soil. Although the parent materials in Bay County are of
a common glacial origin, their properties vary greatly,
commonly within a short distance, depending on how the
materials were deposited. The dominant parent materials
in Bay County were deposited as glacial till, lacustrine
material, and alluvium.

Glacial till is material that was deposited directly by
glaciers. It has been subject to a minimum of water
action. Glacial till consists of unsorted particles of vary-
ing size. It has small pebbles that have sharp corners,
which indicate that the pebbles have not been weath-
ered by water. The glacial till in Bay County, after being
deposited by glaciers, was reworked by lake water. Be-
cause of the surface geology and the level appearance
of the landscape, areas of this glacial till are called lake
plains. This glacial till is calcareous and is friable or firm
in consistence. It is loam or clay loam. Guelph soils are
an example of soils that formed in glacial till. The subsoil
of Guelph soils typically is clay loam and has a well
developed structure.

Lacustrine material was deposited in still or ponded
glacial melt water. It consists of fine soil particles, such
as very fine sand and silt loam, that settled out in the
still water. It can also consist of coarser particles, mainly
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fine sands, that settled out along the shorelines or
beaches of glacial lakes. The Sanilac soils are an exam-
ple of soils that formed in lacustrine material deposited
in still water. The Pipestone soils are an example of soils
that formed in lacustrine material deposited along glacial
lake beaches.

Alluvium is material recently deposited by the flood
water of streams and rivers. This material varies in tex-
ture, depending on the speed of the water from which it
was deposited. The Cohoctah and Sloan soils are exam-
ples of alluvial soils in Bay County.

Plant and animal life

Green plants have influenced soil formation in Bay
County more than any other living organism; however,
bacteria, fungi, earthworms, and man have also been an
influence. Plants and animals have affected soil forma-
tion mainly by adding organic matter and nitrogen to the
soil. The kind of organic material in a soil is related to
the kinds of plants under which the soil formed. Plant
remains accumulate on the surface of the soil, decay,
and are added to the soil as organic matter. Plant roots
provide channels for the downward movement of water
in a soil; also, as they decay, the roots add organic
matter. Bacteria in the soil help to break down the or-
ganic matter so that it can be used by growing plants.

The native vegetation in Bay County was a combina-
tion of deciduous and coniferous trees. Differences in
natural soil drainage and in parent material affected the
composition of the forest. In general, loamy soils, such
as Tappan and Londo soils, were covered mainly by oak
and other hardwood trees. The sandy soils, for example,
Wixom and Pipestone soils, were covered by white pine
and other evergreens.

Climate

Climate determines the kind of plant and animal life on
and in the soil. It also determines the amount of water
available for the weathering of minerals and for the
transporting of soil material. Through its influence on soil
temperature, climate determines the rate of chemical
reaction in the soil.

The climate in Bay County is cool and humid, probably
similar to the climate that prevailed in the survey area
when the soils were formed. The climate is uniform
throughout the county, except around Saginaw Bay. Dif-
ferences in climate account for only minor differences
among the soils in Bay County.

Relief

Relief, or topography, affects the natural drainage of
soils, the rate of erosion, the kind of plant cover, and the
soil temperature. In Bay County, the slopes range from 0
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to 8 percent. Runoff is most rapid on the steeper slopes.
In low areas, water is temporarily ponded.

The soils in Bay County range from excessively
drained, on the sandy ridgetops, to very poorly drained,
in depressions.

Through its effect on the aeration of the soil, drainage
partly determines the color of the soil. Water and air
move freely through soils that are well drained and
slowly through soils that are very poorly drained. In soils
that are well aerated, the iron and aluminum compounds,
which give most of the soils their color, are brightly
colored and oxidized. In poorly aerated soils, the color is
dull gray and mottled. Guelph soils are well aerated
soils, and Tappan soils are poorly aerated soils. Guelph
and Tappan soils formed in similar parent material.

Time

In general, a long time is required for distinct horizons
to develop from parent material. The differences in the
length of time that parent material has been in place
commonly are reflected in the degree of profile develop-
ment. Some soils develop rapidly, others slowly.

The soils in Bay County range from young to mature.
The glacial deposits in which most of the soils in Bay
County formed have been exposed to the agents of soil
formation long enough that distinct horizons have devel-
oped. The soils that formed in recent alluvial sediment,
however, have not been in place long enough for distinct
horizons to develop.

Sloan soils are an example of young soils that formed
in alluvial material. Londo soils are an example of soils
that are old enough that distinct horizons have formed
and lime (calcium carbonate) has been leached from the
solum.

Processes of soil formation

Soil genesis refers to the processes responsible for
the development of soil horizons from unconsolidated
parent material. Soil morphology describes the physical,
chemical, and biological properties of these horizons.

The soil-forming processes that determined the devel-
opment of horizons in the soils in Bay County are (1) the
accumulation of organic matter, (2) the leaching of lime
(calcium carbonate) and other bases, (3) the reduction
and transfer of iron, and (4) the formation and transloca-
tion of silicate clay minerals. In most of the soils in Bay
County, more than one of these processes has been
active in the development of horizons.

As organic matter accumulates on the surface of a
soil, an A1 horizon is formed. If the soil is plowed, the A1
horizon is mixed into a plow layer, or Ap horizon. In the
soils in Bay County, the organic matter content of the
surface layer ranges from high to low. For example,
Cohoctah soils have a high content of organic matter in
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the surface layer, and Rousseau soils have a low con-
tent.

The leaching of carbonates and other bases has oc-
curred in some soils. The leaching of bases in soils
generally precedes the translocation of silicate clay min-
erals. Several soils in Bay County have been moderately
to strongly leached of bases. For example, Pipestone
and Rousseau soils generally are leached of carbonates
to a depth of more than 60 inches. Many soils have had
very little leaching; Essexville, Sanilac, Sloan, and
Tappan soils are limy (calcareous) at the surface. These
differences in the depth of leaching are determined by
the length of time this process has been active.

The reduction and transfer of iron, or gleying, are evi-
dent in the somewhat poorly drained, poorly drained, and
very poorly drained soils. A gray subsoil indicates the
reduction and loss of iron. Tappan soils are an example
of soils in which gleying has occurred.

In some soils, the translocation of clay minerals has
affected horizon development. This process results in an
eluviated (leached) A2 horizon that is lower in clay con-
tent and generally lighter in color than the underlying,
illuviated (accumulated) B horizon. Clay commonly accu-
mulates in the B horizon as clay films in pores and on
the faces of peds. Londo soils are an example of soils in
which silicate clay has been translocated and accumulat-
ed as clay films in the B horizon. In general, the carbon-
ates and soluble salts are leached from a soil before the
silicate clay minerals are translocated.

In some soils in Bay County, for example, Pipestone,
Rapson, Rousseau, and Wixom soils, iron, aluminum,
and humus have been transferred from the surface layer
to the B horizon.
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Glossary

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.

Aggregate, soil. Many fine particles held in a single
mass or cluster. Natural soil aggregates, such as
granules, blocks, or prisms, are called peds. Clods
are aggregates produced by tillage or logging.

Alluvium. Material, such as sand, silt, or clay, deposited
on land by streams.

Area reclaim. An area difficult to reclaim after the re-
moval of soil for construction and other uses. Reve-
getation and erosion control are extremely difficult.

Association, soil. A group of soils geographically asso-
ciated in a characteristic repeating pattern and de-
fined and delineated as a single map unit.

Available water capacity (available moisture capac-
ity). The capacity of soils to hold water available for
use by most plants. It is commonly defined as the
difference between the amount of soil water at field
moisture capacity and the amount at wilting point. It
is commonly expressed as inches of water per inch
of soil. The capacity, in inches, in a 60-inch profile
or to a limiting layer is expressed as—

Inches
VEIY [OW...oiiiiieeitcee e s Oto3
LOW it 3to6
Moderate........coovivvrerrccre s 6to9
HIGh. ... More than 9

Basal till. Compact glacial till deposited beneath the ice.

Base saturation. The degree to which material having
base exchange properties is saturated with ex-
changeable bases (sum of Ca, Mg, Na, K), ex-
pressed as a percentage of the exchange capacity.

Blowout. A shallow depression from which all or most of
the soil material has been removed by wind. A
blowout has a flat or irregular floor formed by a
resistant layer or by an accumulation of pebbles or
cobbles. In some blowouts the water table is ex-
posed.

Bottom land. The normal flood plain of a stream, sub-
ject to frequent flooding.
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Calcareous soil. A soil containing enough calcium car-
bonate (commonly with magnesium carbonate) to
effervesce (fizz) visibly when treated with cold, dilute
hydrochloric acid. A soil having measurable amounts
of calcium carbonate or magnesium carbonate.

Capillary water. Water held as a film around soil parti-
cles and in tiny spaces between particles. Surface
tension is the adhesive force that holds capillary
water in the soil.

Cation. An ion carrying a positive charge of electricity.
The common soil cations are calcium, potassium,
magnesium, sodium, and hydrogen.

Cation-exchange capacity. The total amount of ex-
changeable 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 synony-
mous with base-exchange capacity, but is more pre-
cise 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,
less than 45 percent sand, and less than 40 percent
silt.

Clay film. A thin coating of oriented clay on the surface
of a soil aggregate or lining pores or root channels.
Synonyms: clay coat, clay skin.

Claypan. A slowly permeable soil horizon that contains
much more clay than the horizons above it. A clay-
pan is commonly hard when dry and plastic or stiff
when wet.

Climax vegetation. The stabilized plant community on a
particular site. The plant cover reproduces itself and
does not change so long as the environment re-
mains the same.

Coarse fragments. Mineral or rock particles up to 3
inches (2 millimeters to 7.5 centimeters) in diameter.

Coarse textured (light textured) soil. Sand or loamy
sand.

Complex slope. Irregular or variable slope. Planning or
constructing terraces, diversions, and other water-
control measures is difficult.

Complex, soil. A mapping unit of two or more kinds of
soil occurring in such an intricate pattern that they
cannot be shown separately on a soil map at the
selected scale of mapping and publication.

Compressible. Excessive decrease in volume of soft
soil under load.

Concretions. Grains, pellets, or nodules of various
sizes, shapes, and colors consisting of concentrated
compounds or cemented soil grains. The composi-
tion of most concretions is unlike that of the sur-
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rounding soil. Calcium carbonate and iron oxide are
common compounds in concretions.

Consistence, soil. The feel of the soil and the ease with
which a lump can be crushed by the fingers. Terms
commonly used to describe consistence are—
Loose.—Noncoherent when dry or moist; does not
hold together in a mass.

Friable. —When moist, crushes easily under gentle
pressure between thumb and forefinger and can be
pressed together into a lump.

Firm.—When moist, crushes under moderate pres-
sure between 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.

Soft—When dry, breaks into powder or individual
grains under very slight pressure.

Cemented.—Hard; little affected by moistening.

Contour stripcropping (or contour farming). 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 classifica-
tion is based. The thickness varies among different
kinds of soil, but for many it is 40 or 80 inches (1 or
2 meters).

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. Unstable walls of cuts made by earth-
moving equipment. The soil sloughs easily.

Diversion (or diversion terrace). A ridge of earth, gen-
erally a terrace, built to protect downslope areas by
diverting runoff from its natural course.

Drainage class (natural). Refers to the frequency and

duration of periods of saturation or partial saturation
during soil formation, as opposed to altered drain-
age, which is commonly the result of artificial drain-
age or irrigation but may be caused by the sudden
deepening of channels or the blocking of drainage
outlets. Seven classes of natural soil drainage are
recognized:
Excessively drained.—Water is removed from the
soil very rapidly. Excessively drained soils are com-
monly very coarse textured, rocky, or shallow. Some
are steep. All are free of the mottling related to
wetness.
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Somewhat excessively drained.—Water is removed
from the soil rapidly. Many somewhat excessively
drained soils are sandy and rapidly pervious. Some
are shallow. Some are so steep that much of the
water they receive is lost as runoff. All are free of
the mottling related to wetness.

Well drained.—Water is removed from the soil readi-
ly, 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. Well drained soils are com-
monly medium textured. They are mainly free of
mottling.

Moderately well drained.—Water is removed from
the soil somewhat slowly during some periods. Mod-
erately well drained soils are wet for only a short
time during the growing season, but periodically for
long enough that most mesophytic crops are affect-
ed. They commonly have a slowly pervious layer
within or directly below the solum, or periodically
receive high rainfall, or both.

Somewhat poorly drained.—Water is removed slowly
enough that the soil is wet for significant periods
during the growing season. Wetness markedly re-
stricts the growth of mesophytic crops unless artifi-
cial 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
tayers directly below plow depth. Poor drainage re-
sults from a high water table, a slowly pervious layer
within the profile, seepage, nearly continuous rain-
fall, 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 com-
monly level or depressed and are frequently
ponded. Yet, where rainfall is high and nearly con-
tinuous, they can have moderate or high slope gradi-
ents, as for example in “hillpeats” and ‘“climatic
moors.”

Drainage, surface. Runoff, or surface flow of water,
from an area.

Eluviation. The movement of material in true solution or
colloidal suspension from one place to another
within the soil. Soil horizons that have lost material
through eluviation are eluvial; those that have re-
ceived material are illuvial.
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Erosion. The wearing away of the land surface by run-
ning water, wind, ice, or other geologic agents and
by such processes as gravitational creep.

Erosion (geologic). Erosion caused by geologic proc-
esses acting over long geologic periods and result-
ing in the wearing away of mountains and the build-
ing up of such landscape features as flood plains
and coastal plains. Synonym: natural erosion.
Erosion (accelerated). Erosion much more rapid
than geologic erosion, mainly as a result of the ac-
tivities of man or other animals or of a catastrophe
in nature, for example, fire, that exposes a bare
surface.

Excess fines. Excess silt and clay. The soil does not
provide a source of gravel or sand for construction
purposes.

Excess lime. Excess carbonates. Excessive carbonates,
or lime, restrict the growth of some plants.

Fast intake. The rapid movement of water into the soil.

Favorable. Favorable soil features for the specified use.

Fertility, soil. The quality that enables a soil to provide
plant nutrients, in adequate amounts and in proper
balance, for the growth of specified plants when
light, moisture, temperature, tilth, and other growth
factors are favorable.

Fine textured (heavy textured) soil. Sandy clay, silty
clay, and clay.

First bottom. The normal flood plain of a stream, sub-
ject to frequent or occasional flooding.

Flooding. The temporary covering of soil with water
from overflowing streams, runoff from adjacent
slopes, and tides. Frequency, duration, and probable
dates of occurrence are estimated. Frequency is
expressed as none, rare, occasional, and frequent.
None means that flooding is not probable; rare that
it is unlikely but possible under unusual weather
conditions; occasional that it occurs on an average
of once or less in 2 years; and frequent that it
occurs on an average of more than once in 2 years.
Duration is expressed as very brief if less than 2
days, brief it 2 to 7 days, and /ong if more than 7
days. Probable dates are expressed in months; No-
vember-May, for example, means that flooding can
occur during the period November through May.
Water standing for short periods after rainfall or
commonly covering swamps and marshes is not
considered flooding.

Flood plain. A nearly level alluvial plain that borders a
stream and is subject to flooding unless protected
artificially. -

Forage. Plant material used as feed by domestic ani-
mals. Forage can be grazed or cut for hay.

Forb. Any herbaceous plant not a grass or a sedge.

Frost action. Freezing and thawing of soil moisture.
Frost action can damage structures and plant roots.

Genesis, soil. The mode of origin of the soil. Refers
especially to the processes or soil-forming factors
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responsible for the formation of the solum, or true
soil, from the unconsolidated parent material.

Glacial drift (geology). Pulverized and other rock materi-
al transported by glacial ice and then deposited.
Also the assorted and unassorted material deposit-
ed by streams flowing from glaciers.

Glacial outwash (geology). Gravel, sand, and silt, com-
monly stratified, deposited by melt water as it flows
from glacial ice.

Glacial till (geology). Unassorted, nonstratified glacial
drift consisting of clay, silt, sand, and boulders trans-
ported and deposited by glacial ice.

Glaciolacustrine deposits. Material ranging from fine
clay to sand derived from glaciers and deposited in
glacial lakes by water originating mainly from the
melting of glacial ice. Many are interbedded or lami-
nated.

Grassed waterway. A natural or constructed waterway,
typically broad and shallow, seeded to grass as pro-
tection against erosion. Conducts surface water
away from cropland.

Green manure (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,
which is the upper limit of saturation.

Gully. 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 gully generally is an obstacle
to farm machinery and is too deep to be obliterated
by ordinary tillage; a rill is of lesser depth and can
be smoothed over by ordinary tillage.

Habitat. The natural abode of a plant or animal; refers to
the kind of environment in which a plant or animal
normally lives, as opposed to the range or geo-
graphical distribution.

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.

Horizon, soil. A layer of soil, approximately parallel to
the surface, having distinct characteristics produced
by soil-forming processes. The major horizons of
mineral soil are as follows:

O horizon.—An organic layer, fresh and decaying
plant residue, at the surface of a mineral soil.

A horizon.—The mineral horizon, formed or forming
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.

A2 horizon.—A mineral horizon, mainly a residual
concentration of sand and silt high in content of
resistant minerals as a result of the loss of silicate
clay, iron, aluminum, or a combination of these.
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B horizon.—The mineral horizon below an A horizon.
The B horizon is in part a layer of change from the
overlying A to the underlying C horizon. The B hori-
zon also has distinctive characteristics caused (1) by
accumulation of clay, sesquioxides, humus, or a
combination of these; (2) by prismatic or blocky
structure; (3) by redder or browner colors than those
in the A horizon; or (4) by a combination of these.
The combined A and B horizons are generally called
the solum, or true soil. if a soil lacks 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-form-
ing 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 from which
the solum is presumed to have formed. If the materi-
al is known to differ from that in the solum the
Roman numeral Il 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.

Humus. The well decomposed, more or less stable part
of the organic matter in mineral soils.

Hydrologic soil groups. Refers to soils grouped accord-
ing to their runoff-producing characteristics. The
chief consideration is the inherent capacity of soil
bare of vegetation to permit infiltration. The slope
and the kind of plant cover are not considered, but
are separate factors in predicting runoff. Soils are
assigned to four groups. In group A are soils having
a high infiltration 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 extreme, are soils having a very slow infil-
tration 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 un-
drained.

Impervious soil. A soil through which water, air, or roots
penetrate slowly or not at all. No soil is absolutely
impervious to air and water all the time.

Infiltration. The downward entry of water into the imme-
diate surface of soil or other material, as contrasted
with percolation, which is movement of water
through soil layers or material.

Infiltration capacity. The maximum rate at which water
can infiltrate into a soil under a given set of condi-
tions.

Infiltration rate. The rate at which water penetrates the
surface of the soil at any given instant, usually ex-
pressed 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.
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Irrigation. Application of water to soils to assist in pro-
duction 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.

Controlled flooding.—Water is released at intervals
from closely spaced field ditches and distributed uni-
formly over the field.

Corrugation.—Water is applied to small, closely
spaced furrows or ditches in fields of close-growing
crops or in orchards so that it flows in only one
direction.

Furrow.—Water is applied in small ditches made by
cultivation implements. Furrows are used for tree
and row crops.

Sprinkler.—Water is sprayed over the soil surface
through pipes or nozzles from a pressure system.
Subirrigation.—Water is applied in open ditches or
tile lines until the water table is raised enough to wet
the soil.

Wild flooding.—Water, released at high points, is
allowed to flow onto an area without controlled dis-
tribution.

Lacustrine deposit (geology). 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.

Light textured soil. Sand and loamy sand.

Liquid limit. The moisture content at which the soil
passes from a plastic to a liquid state.

Loam. Soil material that is 7 to 27 percent clay particles,
28 to 50 percent silt particles, and less than 52
percent sand particles.

Low strength. Inadequate strength for supporting loads.

Medium textured soil. Very fine sandy loam, loam, silt
loam, or silt.

Mineral soil. Soil that is mainly mineral material and fow
in organic material. Its bulk density is greater than
that of organic soil.

Minimum tillage. Only the tillage essential to crop pro-
duction and prevention of soil damage.

Miscellaneous areas. Areas that have little or no natural
soil, are too nearly inaccessible for orderly examina-
tion, or cannot otherwise be feasibly classified.

Moderately coarse textured (moderately light tex-
tured) soil. Sandy loam and fine sandy loam.

Moderately fine . textured (moderately heavy tex-
tured) soil. Clay loam, sandy clay loam, and silty
clay loam.

Moraine (geology). An accumulation of earth, stones,
and other debris deposited by a glacier. Types are
terminal, lateral, medial, and ground.

Morphology, soil. The physical makeup of the soil, in-
cluding the texture, structure, porosity, consistence,
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color, and other physical, mineral, and biological
properties of the various horizons, and the thickness
and arrangement of those horizons in the soil pro-
file.

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 con-
trast—faint, distinct, and prominent. The size mea-
surements are of the diameter along the greatest
dimension. Fine indicates less than 5 millimeters
(about 0.2 inch); medium, from 5 to 15 millimeters
(about 0.2 to 0.6 inch); and coarse, more than 15
millimeters (about 0.6 inch).

Muck. Dark colored, finely divided, well decomposed or-
ganic soil material mixed with mineral soil material.
The content of organic matter is more than 20 per-
cent.

Munsell notation. A designation of color by degrees of
the three single 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 soil. A soil having a pH value between 6.6 and
7.3.

Nutrient, plant. Any element taken in by a plant, essen-
tial to its growth, and used by it in the production of
food and tissue. Plant nutrients are nitrogen, phos-
phorus, potassium, calcium, magnesium, sulfur, iron,
manganese, copper, boron, zinc, and perhaps other
elements obtained from the soil; and carbon, hydro-
gen, and oxygen obtained largely from the air and
water.

Qutwash, glacial. Stratified sand and gravel produced
by glaciers and carried, sorted, and deposited by
water that originated mainly from the melting of gla-
cial ice. Glacial outwash is commonly in valleys on
landforms known as valley trains, outwash terraces,
eskers, kame terraces, kames, outwash fans, or
deltas.

Outwash plain. A land form of mainly sandy or coarse
textured material of glaciofluvial origin. An outwash
plain is commonly smooth; where pitted, it is gener-
ally low in relief.

Pan. A compact, dense layer in a soil. A pan impedes
the movement of water and the growth of roots. The
word “pan’’ is commonly combined with other words
that more explicitly indicate the nature of the layer;
for example, hardpan, fragipan, claypan, plowpan,
and traffic pan.

Parent material. The great variety of unconsolidated
organic and mineral material in which soil forms.
Consolidated bedrock is not yet parent material by
this concept.

Ped. An individual natural soil aggregate, such as a gran-
ule, a prism, or a block.
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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
soil.

Percolation. The downward movement of water through
the soil.

Percs slowly. The slow movement of water through the
soil adversely affecting the specified use.

Permeability. The quality that enables the soil to trans-
mit water or air, measured as the number of inches
per hour that water moves through the soil. Terms
describing permeability are very slow (less than 0.06
inch), slow (0.06 to 0.20 inch), moderately slow (0.2
to 0.6 inch), moderate (0.6 to 2.0 inches), moderate-
ly rapid (2.0 to 6.0 inches), rapid (6.0 to 20 inches),
and very rapid (more than 20 inches).

Phase, soil. A subdivision of a soil series or other unit in
the soil classification system based on differences in
the soil that affect its management. A soil series, for
example, may be divided into phases on the basis of
differences in slope, stoniness, thickness, or some
other characteristic that affects management. These
differences are too small to justify separate series.

pH value. (See Reaction, soil). A numerical designation
of acidity and alkalinity in soil.

Piping. Moving water of subsurface tunnels or pipelike
cavities in the 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 from a semisolid to a plastic state.

Plowpan. A compacted layer formed in the soil directly
below the plowed layer.

Polypedon. A volume of soil having properties within the
limits of a soil series, the lowest and most homoge-
neous category of soil taxonomy. A “soil individual.”

Poorly graded. Refers to 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. Surface or subsurface drainage outlets
difficult or expensive to install.

Productivity (soil). The capability of a soil for producing
a specified plant or sequence of plants under a
specified system of management. Productivity is
measured in terms of output, or harvest, in relation
to input.

Profile, soil. A vertical section of the soil extending
through all its horizons and into the parent material.

Reaction, soil. The degree 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 be-
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cause it is neither acid nor alkaline. The degree of
acidity or alkalinity is expressed as—

Extremely acid..........cocoorevirmricernrenneneennnens
Very strongly acid.........

Strongly acid.................

Medium acid.........

Mildly alkaline.......cococevcnvreenerennne,
Moderately alkaline
Strongly alkaline . .
Very strongly alkaline............ccccovevenenee.. 9.1 and higher

Relief. The elevations or inequalities of a land surface,
considered collectively.

Rooting depth. Shallow root zone. The soil is shallow
over a layer that greatly restricts roots. See Root
zone.

Root zone. The part of the soil that can be penetrated
by plant roots.

Runoff. The precipitation discharged in stream channels
from a drainage area. The water that flows off the
land surface without sinking in is called surface
runoff; that which enters the ground before reaching
surface streams is called ground-water runoff or
seepage flow from ground water.

Sand. As a soil separate, individual rock or mineral frag-
ments from 0.05 millimeter to 2.0 millimeters in di-
ameter. Most sand grains consist of quartz. As a soil
textural class, a soil that is 85 percent or more sand
and not more than 10 percent clay.

Seepage. The rapid movement of water through the soil.
Seepage adversely affects the specified use.

Sequum. A sequence consisting of an illuvial horizon
and the overlying eluvial horizon.

Series, soil. A group of soils, formed from a particular
type of parent material, having horizons that, except
for the texture of the A or surface horizon, are simi-
lar in all profile characteristics and in arrangement in
the soil profile. Among these characteristics are
color, texture, structure, reaction, consistence, and
mineralogical and chemical composition.

Shrink-swell. The shrinking of soil when dry and the
swelling when wet. Shrinking and swelling can
damage roads, dams, building foundations, and
other structures. It can also damage plant roots.

Silt. As a soil separate, individual mineral particles that
range in diameter from the upper limit of clay (0.002
millimeter) to the lower limit of very fine sand (0.05
millimeter). As a soil textural class, 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.
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Slope. The inclination of the land surface from the hori-
zontal. Percentage of slope is the vertical distance
divided by horizontal distance, then multiplied by
100. Thus, a slope of 20 percent is a drop of 20 feet
in 100 feet of horizontal distance.

Slow intake. The slow movement of water into the soil.

Slow refill. The slow filling of ponds, resulting from re-
stricted permeability in the soil.

Small stones. Rock fragments 3 to 10 inches (7.5 to 25
centimeters) in diameter. Small stones adversely
affect the specified use.

Soil. A natural, three-dimensional body at the earth’s
surface that is capable of supporting plants and has
properties resulting from the integrated effect of cli-
mate and living matter acting on earthy parent mate-
rial, as conditioned by relief over periods of time.

Soil separates. Mineral particles less than 2 millimeters
in equivalent diameter and ranging between speci-
fied size limits. The names and sizes of separates
recognized in the United States are as follows: very
coarse sand (2.0 milimeters to 1.0 millimeter);
coarse sand (1.0 to 0.5 millimeter); medium sand
(0.5 to 0.25 millimeter); fine sand (0.25 to 0.10 milli-
meter); very fine sand (0.10 to 0.05 millimeter); silt
(0.05 to 0.002 millimeter); and c/ay (less than 0.002
millimeter).

Solum. The upper part of a soil profile, above the C
horizon, in which the processes of soil formation are
active. The solum in mature 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 roots and other plant
and animal life characteristics of the soil are largely
confined to the solum.

Stratified. Arranged in strata, or layers. The term refers
to geologic material. Layers in soils that result from
the processes of soil formation are called horizons;
those inherited from the parent material are called
strata.

Stripcropping. Growing crops in a systematic arrange-
ment of strips or bands which provide vegetative
barriers to wind and water erosion.

Structure, soil. The arrangement of primary soil parti-
cles into compound particles or aggregates that are
separated from adjoining aggregates. The principal
forms of soil structure are—platy (laminated), pris-
matic (vertical axis of aggregates longer than hori-
zontal), columnar (prisms with rounded tops), blocky
(angular or subangular), and granular. Structureless
soils are either single grained (each grain by itself,
as in dune sand) or massive (the particles adhering
without any regular cleavage, as in many hardpans).

Stubble mulch. Stubble or other crop residue left on the
soil, or partly worked into the soil, to provide protec-
tion from soil blowing and water erosion after har-
vest, during preparation of a seedbed for the next
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crop, and during the early growing period of the new
crop.

Subsoil. Technically, the B horizon; roughly, the part of
the solum below plow depth.

Subsoiling. Tilling a soil below normal plow depth, ordi-
narily to shatter a hardpan or claypan.

Substratum. The part of the soil below the solum.

Subsurface layer. Technically, the A2 horizon. Generally
refers to a leached horizon lighter in color and lower
in content of organic matter than the overlying sur-
face layer.

Surface soil. 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.”

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 be-
cause they differ in ways too small to be of conse-
quence in interpreting their use or management.

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 it can soak into the soil or flow slowly to a
prepared outlet without harm. 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 that is maintained in permanent sod.

Terrace (geologic). An old alluvial plain, ordinarily flat or
undulating, bordering a river, a lake, or the sea. A
stream terrace is frequently called a second bottom,
in contrast with a flood plain, and is seldom subject
to overflow. A marine terrace, generally wide, was
deposited by the sea.

Texture, soil. 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
particles, are sand, loamy sand, sandy loam, loam,
silt, silt loam, sandy clay loam, clay loam, silty clay
loam, sandy clay, silty clay, and clay. The sand,
loamy sand, and sandy loam classes may be further
divided by specifying ‘“coarse,” ‘“fine,” or ‘“very
fine.”

Thin layer. 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 condition of the soil, especially the soil
structure, as related to the growth of plants. Good
tilth refers to the friable state and is associated with
high noncapillary porosity and stable structure. A soil
in poor tilth is nonfriable, hard, nonaggregated, and
difficult to till.

Topsoil (engineering). Presumably a fertile soil or soil
material, or one that responds to fertilization, ordi-
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narily rich in organic matter, used to topdress road-
banks, lawns, and gardens.

Trace elements. The chemical elements in soils, in only
extremely small amounts, essential to plant growth.
Examples are zinc, cobalt, manganese, copper, and
iron.

Unstable fill. Risk of caving or sloughing in banks of fill
material.

Upland (geology). Land at a higher elevation, in general,
than the alluvial plain or stream terrace; land above
the lowlands along streams.

Variant, soil. A soil having properties sufficiently differ-
ent from those of other known soils to justify a new
series name, but the limited geographic soil area
does not justify creation of a new series.

Water table. The upper limit of the soil or underlying
rock material that is wholly saturated with water.
Water table, apparent. A thick zone of free water in
the soil. An apparent water table is indicated by the
level at which water stands in an uncased borehole

after adequate time is allowed for adjustment in the
surrounding soil.

Water table, artesian. A water table under hydrostat-
ic head, generally beneath an impermeable layer.
When this layer is penetrated, the water level rises
in an uncased borehole.

Water table, perched. A water table standing above

an unsaturated zone. In places an upper, or
perched, water table is separated from a lower one
by a dry zone.

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 ma-
terial.

Well graded. Refers to a soil or soil material consisting
of particles well distributed over a wide range in size
or diameter. Such a soil normally can be easily in-
creased in density and bearing properties by com-
paction. Contrasts with poorly graded soil.
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TABLE 1.--TEMPERATURE AND PRECIPITATION

(Recorded in the period 1947-76 at Bay City, Michigan]
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It can be calculated

and subtracting the temperature

plant growth,

dividing the sum by 2,

Ta growing degree day is an index of the amount of heat available for
below which growth is minimal for the principal crops in the area (500 F).

by adding the maximum and minimum daily temperatures,
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TABLE 2.--FREEZE DATES IN SPRING AND FALL

[Recorded in the period 1930-74

at Bay City, Michigan]
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Temperature
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320 F
or lower

Last freezing
temperature
in spring:

1 year in 10
later than--

2 years in 10
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earlier than--
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TABLE 3.--GROWING SEASON

[Recorded in

the period 1930-74 at Bay City, Michigan]

Daily minimum temperature

1
1
]
i dur ing growing season
]
1
Probability | Higher i Higher i Higher
i than i than i than
| 240 F i 280 F i 320 F
i Days 1 Days i Days
(]

1 ] ]

9 years in 10 | 193 i 175 ! 147
] ] 1
1 ] 1

8 years in 10 | 202 ! 182 i 153
) (] ]
] 1 ]

5 years in 10 | 219 ' 196 i 167
] ] (]
i ] 1

2 years in 10 | 236 i 209 i 180
] ] [}
) 1 )

1 year in 10 | 245 i 216 1 187
(] ] 1
1 | 1




68 SOIL SURVEY

TABLE 4,--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS

H T T
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Map | Soil name 1 Acres iPercent
symbol) j j
T i i
i ! i
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TABLE 5.--YIELDS PER ACRE OF CROPS

Absence of a yield indicates that

[Yields are those that can be expected under a high level of management.

the soil is not suited to the crop or the crop generally is not grown on the soill
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TABLE 5.--YIELDS PER ACRE OF CROPS--Continued
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BAY COUNTY, MICHIGAN

[Only the soils suitable for production of commercial trees are listed.

TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY

information was not available]

71

Absence of an entry indicates that

H T Management concerns T~ Potential productivity |
Soil name and 1ordi- | T Equip- T ! |
map symbol .nation.Eroslon | ment .Seedling, Wind- | Common trees 1Site | Trees to plant
|symbolihazard | limita-imortal- | throw | iindex|
i | | tion | ity ! hazard | ! ]
i i \ | 1 ] ! 4
/ | ] | } ] ' '
12%: | ) | ] ] ' ] )
Corunna-=====ce===- ! 3w {Slight |Severe :Moderate.Moderate.Red maple~====--=--- ! 56 |Eastern cottonwood,
i i i ! ! IWhite ash===ecemaaaaa ! 56 | white ash,
! | | i i !American basswood---{ 56 | eastern white pine,
i i i | ! !Silver maple--=----- ! 82 | American sycamore,
' i i i i !American sycamore---{ --- | Northern white-cedar,
) ! ' ' ' IPin oake~-——=-=m—eu- ! -=- | Norway spruce,
E s E ! ! 'Swamp white oak-===- | === | Carolina poplar.
) ) ] (]
] 1 1 ] ] 1 i
Tappan--—--===cc--- ! 2w 1Slight |[Severe :Moderate,Moderate.Red maple=~——eeec---- | 66 iWhite spruce,
i i | i i 1Silver maple--==---- ! —-= | eastern white pine,
i | | ! ! 'Pin 0ak—-—---emcme=- } === | green ash,
i i i | ] iWhite ash-==ecem—=a-- ! -=—- | eastern cottonwood.
| | ) i | 'American basswood---{ --- |
i ] ' ' | lQuaking aspen------- [
1 1 1 1 1 1
) ] 1 1 1 1 1
13emmmrm s ! 5w |Slight {Severe :Moderabe.Moderate Silver maple-==-==-= ! 64 |Black spruce,
Belleville ] ' ] ! ! {Red maple-=eecmmm=ea= ! 39 ! white spruce.
1 i ! | H |Tamarack--====--===- i34
| ! | ' ! IPin oakemme——mmm——a- A
| i | i ' {Swamp white oak----- [t
1 1 ] 1 1 ) 1 ]
1 1 ] 1 [ 1 1 ]
16 mcmmcccmc e mmam ! 5w !Slight !Severe |Severe |Severe {Red maple--—-===-==- | 40 iWhite spruce,
Essexville ' ' ! ' ' {Pin oak-=m====-==c-m- ! --- | paper birch,
| | i i | !Eastern cottonwood--| 75 | red maple,
4 i i i | !American basswood---} 40 | green ash,
i ' ' ' g 'Swamp white oak--=--- ! ——= ! American sycamore,
' | ! ' ! 'Red maple-=-em-me==- ! 40 ! eastern white pine,
| i i i | IGreen ash=-=-=-—=---- ! 40 | eastern cottonwood,
| | i | { |Bur oak====-====---- ! =—— | Austrian pine,
i i | i i !Silver maple-==-==--- { 64 |} Scotch pine.
1 1 ) ] ] 1 1
1 1 ] 1 1 ) 1 i
1TAmmmemmme e ! 3s iSlight !Slight |Severe }{Slight {Quaking aspen------- { 60 iEastern white pine,
Wixom i | i i i |American beech------ | === | Norway spruce,
| ' ] ' ' IWhite cak===m=====-- ! —=— ! black cherry,
i i i ! ! !Red maple~———-=-—---- ' 56 | red maple,
i i 1 ! ' !Sugar maple-=-=--=--- ! 53 | American basswood.
i i | ! i !Black oak=-==~—==--- V-
| ] ' ] ] 'American basswood---} 56 |
t 1 ] ] I ] 1
' ] 1 1 1 ]
R \ 2w |Slight |Severe IModerate.Moderate.Red maple--=eem==an= ! 66 iWhite spruce,
Tappan ] ' ) ' ' !Silver maple---~=-=--- ! -=- | eastern white pine,
| ] ' | | IPin oake=m——==m—au-- | --- | green ash,
i | i ! ! IWhite agshe=e-eea-am- | === | eastern cottonwood.
i i i | ' 'American basswood---| --- |
i i ! i ' 'Quaking aspen------- T
\ i | ) : ] ' '
25A-mmm e ! 3s 1Slight {Slight IModerate}Slight |Red maple--==c------ ! 56 !White spruce,
Pipestone i ! i ' ! 'White ashe=ee—=am—=- ! 56 | eastern cottonwood,
) i i 1 | !Bitternut hickory---{ --- | eastern white pine,
i | i i i !Common hackberry----} --- | Norway spruce,
i i i i i !American basswood---! 56 | Austrian pine.
i i i i i 'Eastern cottonwood--} 91 |
(] ] [) 1 ) [} 1 (]
1 ] ] ] ] ] ] 1
3Memmemmmm e ! 2w 1Slight |Severe |Severe |Severe {Pin oak-------=--==- ! 85 !Norway spruce,
Sloan i i i i i [Swamp white oak----- ! === | red maple,
i i | i ! |Red maple----------- | === | white ash.
1 1 ] ] ] 1 ] 1
1 ] ] 1 1 ] ] i
35Acrmmme e ! 3s !Slight !Slight |Severe |Slight {Red maple------===-- ! 56 |White spruce,
Pipestone | ) ' ' ! 'White ash-=-ceemmaea- ! 56 ! eastern cottonwood,
! i i i i 'Eastern cottonwood--} 91 | eastern white pine,
i i 1 i i !Bitternut hickory---{ --- | Norway spruce,
' i i | | {Common hackberry----{ --- | Austrian pine.
' | | i | 56 |
' g } i i '

See footnote at end of table.

1
{American basswood---}
1
1 1
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TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued

i i Management concerns Potential productivity
i 1 T

|American basswood---|
{Eastern cottonwood--| 91
1Bigtooth aspen------ |

red maple,
sugar maple,
northern red oak.

1 )
Soil name and iOrdi- | T Equip- ] T 1 T !
map symbol inationiErosion | ment {Seedling| Wind- | Common trees iSite | Trees to plant
isymbollhazard | limita-|mortal- | throw | tindex|
t H i tion | ity | hazard | ' !
] 1 ] T i i 1 ]
i i i ' ] ] ' )
37Becccc e e c—e e e i 2s {Slight |Slight |Severe {Slight |Sugar maple--------- i 61 |Red pine,
Rousseau i ) ' ' i iRed maple-=-ace—a--n { === 1 jack pine,
' | ' ) ! {Balsam fir-=--ec—e—-- | === | white spruce.
| ) i ! ! {Northern red oak----{ 70 |
| ] i H i tEastern white pine--{ 65 |
1 i | | | |Red pine-----—ecwue-o i 65 |
! ' | | ' 1Jack pingeee—ecaaa—— 155 !
' | | | ] }Black 0aK===memmmen= 1 66 |
1 1 1 ) 1 ] 1 1
] ] t ] ] ] 1 ]
LT R et e i 20 |Slight {Slight {Slight Slight |Green ash---———c—aaaa- ! 66 !White spruce,
Londo | ) { ; i iNorthern red oak----| 66 | eastern cottonwood,
i i | i i iBlack oak-~~-------- | =--- )} Norway spruce,
i i | i i |Red maple--===-ece=-a- i 66 | black spruce,
i i ! i i {American basswood---} 66 | eastern white pine,
| ' ' ' ' |Eastern cottonwood--] 101 | Austrian pine.
i i i | i iWhite ash---eeacaaao 165 |
i i i | 1 ' ! i
4oax: ) ) | | | i J |
Londo==-mmeeecaeaa { 20 |Slight (Slight {Slight |Slight |Green ash--==ccecceea i 66 {White spruce,
i t ! ! | iNorthern red oak----{ 66 | eastern cottonwood,
H H 1 i i 1Black oak===c-cae-a- | === | Norway spruce,
i | ) / i }Red maple-========-- i 66 | black spruce,
i i | | | }American basswood---] 66 | eastern white pine,
i | i ! | iEastern cottonwood--} 101 | Austrian pine.
| | | ) ' iWhite ashe—==—-eea-o I 65 |
] ) 1 1 1 1 ) 1
] ] 1 ] 1 1 ] 1
Poseyville-weecuu- { 3s |Slight {Slight |Moderate{Slight |Northern red oak----} 56 |White spruce,
i H | ! ! ISugar maple-==-ecea-- { 53 | Austrian pine,
! | i i i {American basswood---| 56 | eastern cottonwood,
| i | 1 ! iEastern cottonwood--} 91 | red maple,
i | | i | iBigtooth aspen-~----- i 60 | sugar maple,
E 5 E E E E E 5 northern red oak.
] t ] 1 1 1 ] ]
50wccmmc e ! 3w (Slight |Severe |Severe |Severe |[Red maple--------w--- { 56 |Eastern cottonwood,
Cohoctah | ' | i i {Eastern cottonwood--! 91 | American sycamore,
i H 1 i i }Silver maple---==--- i 82 | Austrian pine,
| ! i | i {White ash---=e-neeao } 66 | Carolina poplar,
i H ) | ) |Swamp white oak----- { === | red maple,
{ i i i i {American sycamore---{ --- | swamp white oak,
i i | | | 1Pin oak====veceeeam- i === 1 pin oak.
i { i i | iBitternut hickory---| --- |
1 1 ] ] 1 1 1 t
] 1 ' t 1 1 1 ]
5TAmemr e e e eem } 3s {Slight 1{Slight |Moderate|Slight |Northern red oak----| 56 |White spruce,
Poseyville i ) H | i {Sugar maple--------- i 53 } Austrian pine,
| i i i ) }American basswood---| 56 | eastern cottonwood,
| | | i i {Eastern cottonwood--}{ 91 | red maple,
i | i 1 i iBigtooth aspen-===--- i 60 | sugar maple,
! ! ' ! ' | | | northern red oak.
| i i ' i ) ' '
58A%: | ) | i ! i ' i
Tappan-=—-—=-===c=-=-= I 2w {Slight |Severe |Moderate{Moderate|Red maple----=------- i 66 |White spruce,
H i ! | | {Silver maple-=cecu-- | === | eastern white pine,
| i i | } 1Pin oak------ccc---- { --- | green ash,
i i i i i iWhite ashe==eweeeaaa | --- | eastern cottonwood.
i i | | | 'American basswood---{ --- |
i i | ] i Quaking aspen------- §o——
] 1 + 1 1 ] )
] ] 1 i ’ 1 ¥
Poseyville===eee-- ! 3s iSlight |Slight |Moderate}Slight |Northern red ocak----] 56 (White spruce,
} i i i {Sugar maple--===-=-a- i 53 Austrian pine,
b 1 1 1
| | | |
) ) | i
] ) i i
| | ' )

]
]
1
]
]
:'
56 | eastern cottonwood,
1
1
1
1
1
1
]
]

See footnote at end of table.
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TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued

73

Management concerns

Potential productivity

See footnote at end

of table.

\American basswood-~=-
]
]

] 1 ]
Soil name and 1ordi- | T Equip- | T ' !
map symbol inationi{Erosion | ment |Seedling} Wind- | Common trees iSite | Trees to plant
isymbolihazard | limita-imortal- | throw | iindex)
i i ! tion | ity \ hazard | ! !
i j 1 1 \ i H ]
P R ! 5w }Slight |Severe |Severe |Severe |Red maple---=-wc----- !o40 |
Tobico i i i | ! iWhite asheeececan--- ! 40 |
) ) ! ' ' IPin oak~=--=cmecmaan |-
) | i i ! 'Eastern cottonwood--! 75 |
i i | i i |American sycamore---| --- |}
' | | | ' |Swamp white ocak==--- T
| } ' ' ' i i |
R e e L DLl ! 3w |Slight !Severe |Severe |Severe |Red maple-~-----=-==- | 56 |White spruce,
Cohoctah ) ] i i i 'Eastern cottonwood--] 91 | American sycamore,
| i } i | |Silver maple-=-—~-—--- ! 82 } Austrian pine,
' ' ' ! | IWhite ashe-=-mece-— ! 66 | Carolina poplar,
| i i i i {Swamp white oak----- | =—== | red maple,
! ) i | \ !American sycamore---| --- | swamp white oak,
' i i i ! IPin 0ak-=we-eecaaaao | ==-= | pin oak.
i i ] i ! |Bitternut hickory---{ --- |
| i | | | ] i |
62A%; ' ' ) ] o i ; i
Sanilagce=====caca-- ! 20 !Slight }Slight !Slight |Slight |Northern red oak----} 66 {White spruce,
| ' ' ' ' |Red maple-===-===u-- ! 66 | eastern white pine,
i i i i 1 iWhite ash-=ec—-aa--- |" 66 | eastern cottonwood,
i i i | i {Sugar maple-----—---- ! 61 | Norway spruce,
i i | i i {Silver maple-------- ! 91 | northern white-cedar,
| i 1 | ! !American basswood---{ 66 | Austrian pine.
| } i i ! IPin caK===-em———aca- | o———
| | ' i i i i i
Bach--eecomccaaaas ! 2w |Slight iSevere |Severe |Severe |Red maple---=-e~--=- | 66 !Northern white-cedar,
| i i i | {Bur oak==emmeoc—can- ! 66 | eastern white pine,
i i | ! ' IWhite ashe--c-=a----- | 66 | eastern cottonwood,
| i | ' 1 IBlack ash-====--==-- | ==- | Austrian pine,
i i i i i {Swamp white ocak----- ! 66 | red maple,
' ' i i | ISilver maple--===--- ! 91 | Scotch pine.
| i i | i | ] ]
63A%; ' ) ' i i i i ]
Rapsone---cemceec-~- ! 3s !Slight {Slight |Moderate;Slight |Red maple---===c---~ i 56 |Austrian pine,
i i | | | {White oak==-=ween--- ! 56 | eastern white pine,
' | i | | |Eastern cottonwood-~! 91 | white spruce,
i | i i ' |Common hackberry----} --- | northern white-cedar,
i i ! i | !Bitternut hickory---{ --- | eastern cottonwood.
E j ! E ! ESwamp white oak=-=-=--- E - E
] ]
] I 1 1 1 i 1 |
Bach--w--crmeme—nn ! 2w |Slight |Severe |Severe |Severe {Red maple----=--c=c--- \ 66 iNorthern white-cedar,
i | i i 1 {Bur cak===eecem——=aac ! 66 | eastern white pine,
i 1 i ! ' 'White ashee=-—meew=- ! 66 | eastern cottonwood,
i i H i i IBlack ash-—-==cae——=- | === | Austrian pine,
i i i i | |Swamp white cak=----- ! 66 } red maple,
| ' ' ' ' !Silver maple-------- i 91 ! Scotch pine.
] ] ] 1 1 1 ) 1
] ] 1 1 1 ] ] 1
6UB¥; ' ' | \ ) i i |
Londo-=-—=ececaeaa ! 20 iSlight }Slight |Slight |Slight |{Green ash-====--e--- i 66 |White spruce,
i | | ! ; 'Northern red oak----| 66 | eastern cottonwood,
i i i { | {Black 0ak=wm=—====a- | === | Norway spruce,
i ' i 1 ! !Red maple-===c~-e-=-- i 66 | black spruce,
| | i ! i !American basswood---} 66 | eastern white pine,
i i i i i 'Eastern cottonwood=--} 101 | Austrian pine.
i i i i i iWhite ash---==cc--ux 165 |
| ! ] ' i ] i i
Wixome--oomucaaaan ! 3s 1Slight |Slight |Severe }Slight {Quaking aspen------- ! 60 |Eastern white pine,
' | | i i {American beech------ { =--- | Norway spruce,
i ) 1 H ' iWhite oak----------= | =-- | black cherry,
) ' \ ' ' |Red maple-====~we==m- ! 56 | red maple,
! ' ! ) ] !Sugar maple--------- ! 53 | American basswood.
' ! | ! ' {Black Oak=w-======~- Po=m=
i ) ' | ' I 56 |
i ' i | i ' ]
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TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY-~-Continued

i ] Management concerns

T Potential productivity
Soil name and 1ordi- | T Equip- | i 1

|American sycamore---| ---
{Swamp white oak-----
[]

1

)
|Eastern cottonwood--] 75

]

:'

i i
i i i
map symbol ination}Erosion | ment {Seedling} Wind- | Common trees iSite | Trees to plant
isymbolihazard | limita-imortal- | throw | {index|
' ! i tion | ity ! hazard | i i
] ] | 1 0 i 1 1
65B%: | ' ] | | ] ] )
Guelphm==cemceemee { 20 {Slight {Slight {Slight |Slight |Sugar maple--------- t 61 |White spruce,
| ' ! | } {Northern red oak----| --- | eastern white pine,
i i ] i i |Eastern white pine--] --- | black walnut,
} i i ! | {Black walnuteeeeewa- { ==-- | yellow-poplar.
| i i | | IWhite ogke=-weeeaaax T
i i i | | {Black cherry-------- P o———
i i i i i JRed ping----c-c-o--- P
i | i | ] | | :
Menominee--==-=--- i 2s |Slight {Slight {Moderate!Slight |Sugar maple--====--- i 61 |Red pine,
i ! | ' 1 1Quaking aspen------- | === | black walnut.
i i i i i iRed pine------co-eo- jomm—
' ' ' ! | iSilver maple-~-=e=—e- T
' ' i i | iPaper birch--------- (-
| | ! ' | 1Yellow birch-=mecwe=ex ===
i ! 1 ) ! {American basswood--={| -== |
| 1 ! 1 ! {Black cherry~m=ee—=-- f e
' | i i i ] ' |
66A%: i i i i i i | i
Pipestone~-=-—-=--wu- { 3s }Slight 1Slight |Severe |Slight |Red maple----------- { 56 iWhite spruce,
i ] ) | ! iWhite ash-==cc-ceea- | 56 | eastern cottonwood,
| H } H i JEastern cottonwood--{ 91 | eastern white pine,
! i | ! | !Bitternut hickory---|{ --- | Norway spruce,
! t | | ! i Common hackberry----} --- | Austrian pine.
! i i | H |American basswood---| 56 |
t 1 1 1 1 1 ] t
] i t t ] ] 1 1
TobicOom==momocaaa- i 5w ]Slight |Severe |Severe |Severe |Red maple----------- i 40 |
; ! ! ' iWhite ash----------- 4o |
' ' i i 1Pin oak-=m=meawmaaan- P
i | | | i
' ' ' i '
i | i ] i
i i ) i j

* This map unit is made up of two or more dominant kinds of soil. See description of the map unit for composition
and behavior characteristics of the soils.
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TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS

[The symbol < means less than; > means more than. Absence of an entry indicates that trees generally do not grow
to the given height on that soil]

Trees having predicted Z20-year average heights, in feet, Of--

Soil name and T

h
n
cedar, black
spruce, blue
s

T
] T
1 1
map symbol ' <8 ' 8-15 ' 16-25 1 26-35 | >35
1 ] ] 1 )
I ] ) 1 |
H ] 1 1 ]
1 1 t ] t
] ] t ] L]
124%; ' 1 i ! i
Corunna. ' ' ' } ]
| ' i i '
Tappan---—-—==ecwu-- ! -— VArrowwood, Amur iNorthern white- i -—- iGreen ash,
i { privet, silky { cedar, eastern 1 } Carolina poplar.
i | dogwood. ! white pine. ! !
1 (] (] ] 1
] i [ ) 1
13- e i -—— 1Silky dogwood, iNorthern white- i -— iCarolina poplar,
Belleville | { Amur privet, | cedar, eastern i | green ash.
i | Austrian pine, i white pine, H !
} { white spruce. ! Norway spruce, 1 )
] 1 + 1 1
] ] ] 1 1
16 m e i -— |Amur privet, {Eastern white 1 ——- iCarolina poplar,
Essexville i | Austrian pine, { pine, Norway ' | green ash.
i { hawthorn, silky | spruce, northern | i
| | dogwood. { white-cedar. | i
t 1 ] ] 1
] 1 1 1 t
LN ettt | -—- 1Silky dogwood, iEastern white iNorway spruce----- iGreen ash,
Wixom 1 | Amur privet. | pine, northern | i Carolina poplar.
' ! { white-cedar, i i
i ! ! Austrian pine. ! i
[} ] [l ] ]
] 1 ] 1 ]
23w m e | -—— VArrowwood, Amur iNorthern white- ! --- }Green ash,
Tappan i \ privet, silky { cedar, eastern i i Carolina poplar.
! { dogwood. { white pine. ) )
1 ] ] ) ]
[} ] 1 ] 1
25A-mm e | -——- {American iWhite spruce, 1 --- iGreen ash,
Pipestone i | cranberrybush, { Austrian pine, | { Carolina poplar.
| | Tatarian { northern white- | i
i i honeysuckle. | cedar. | 1
) [} 1 ) ]
) ) 1 ] ]
B et T i -—- iRedosier dogwood, |Northern white- H --- i ---
Sloan ' ! silky dogwood, } cedar, black | d
| | gray dogwood. ! willow, European | !
i i { alder. |
| i | i )
35 e c e | -—— {American iWhite spruce, | --- iCarolina poplar.
Pipestone | { cranberrybush, \ Austrian pine, i i
| \ Tatarian | northern white- | !
i { honeysuckle. | cedar. i !
] (] (] ] )
] t 1 ' ]
37Becmc e e e {Vanhoutte spirea |White spruce, ‘Austrian pine, tRed pine, jack iCarolina poplar.
Rousseau ) { Tatarian i Norway spruce, i pine. i
| | honeysuckle, ! | i
i | autumn-olive. | i ]
1 ] (] 1 !
t ] 1 1 ]
B3Acemc e | - |Amur privet, iWhite spruce, ! -—- iCarolina poplar,
Londo | eastern redcedar.| northern white- | | green ash,
] 1 1 ]
| ; | |
| i i i
] 1 1 1
] 1 ] 1

See footnote at end of table.
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TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued

SOIL SURVEY

Soil name and
map symbol

Trees having predicted 20-year average

in feet, of--

8-15

16-25

1

>35

Poseyville-=====

Cohoctah

51.
Urban land

52%:;
Urban land.

Tappan--====ce--

53A%;
Urban land.

54B*;
Urban land.

Rousseau-=====--

55.
Aquents

56.
Dumps

Poseyville

58A%:

Tappan--=======--

Poseyville-=====

See footnote at end of

R S

Amur privet,
eastern redcedar.

American
cranberrybush,
blue spruce,
Tatarian
honeysuckle.

White spruce,
northern white-
cedar, black
spruce, blue
spruce.

Austrian pine,
eastern white
pine, European
larch.

s B

Amur privet, silkyiNorthern white-
dogwood, Austrian| cedar, Siberian

pine.

Arrowwood, Amur
privet, silky
dogwood.

Amur privet,
eastern redcedar.

White spruce,
Tatarian
honeysuckle,
autumn-olive.

American
cranberrybush,
blue spruce,
Tatarian
honeysuckle,

Arrowwood, Amur
privet, silky
dogwood.

Tatarian
honeysuckle,
white spruce.

crabapple, white

spruce.

Northern white-
cedar, eastern
W

hite pine.

White spruce,
northern white-
cedar, black
spruce, blue
spruce.

u
Norway spruce,
e

astern redcedar.

Austrian pine,
eastern white
pine, European
larch,

Northern white-
cedar, eastern
w

hite pine.

1
]
1
1
(]
1
1
1
|
1
1
]
]
]
1
'
i
1
1
]
1
[}
3
]
]
(]
1
1
1
]
]
i
1
1
|
1
]
1
1
]
1
i
'
{Austrian pine,
|
i
1
1
1
1
1
1
1
1
]
1
(]
]
|
i
|
(]
i
1
]
]
I
[]
]
]
]
]
]
)
‘
]
]
1
|
1
1
1
1
1
1
i
I
]
1

Carolina poplar,
green ash.

Green ash,

Carolina poplar.

Green ash,

Carolina poplar.

Carolina poplar.

Carolina poplar,
green ash.

Carolina poplar.

Green ash,

Carolina poplar.

Green ash,
Carolina poplar.

Carolina poplar.
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TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued

Trees having predicted 2U-year average heights, in feel, of--

T H T

8-15

Soil name and

map symbol <8 16-25 26-35 >35

50emcm e eeaem -—— Silky dogwood, Northern white- -——— Carolina poplar.
Tobico white spruce,. cedar.
60%:

Urban land.

honeysuckle,
autumn-olive,
late lilac, Amur
privet, Persian
lilac, silky
dogwood.

pine, Norway
spruce, Austrian
pine.

1 i
i ) i
1 1 1
1 1 ]
1 i 1
1 ] 1
1 1 ]
(] (] ()
1 1 ]
(] 1 1 ]
1 ] 1 1
{ 1 1 1
] 1 ] 1
1 ] 1 1
] ] 1 1
i i i }
i i i 1
Essexville-e==e-- -— {Amur privet, {Eastern white i -=- {Carolina poplar,
1 \ Austrian pine, \ pine, Norway i | green ash.
i ! hawthorn, silky | spruce, northern | i
! { dogwood. ! white-cedar. ! !
] ] 1 ) 1]
] ] 1 ] 1
R e EE T L i -—— |Amur privet, silkyiNorthern white- 1 -— {Green ash,
Cohoctah i } dogwood. | cedar, Siberian | \ Carolina poplar.
i | ! crabapple, white ! !
i | ! spruce. | |
+ 1 ) ] 1
] 1 ] 1 ]
62A%: ! i i i i
Sanilac-ee-wmcacaa | -—— iLate lilac, iWhite spruce, {Eastern white iCarolina poplar.
i | silky dogwood. ! northern white- | pine. )
| | ! cedar, Austrian | !
i ! | pine, Siberian | |
| | | crabapple. ! ]
1 ] [] ] ]
] ] ) ) 1
Bach--=evececena- i -— {Silky dogwood, |Green ash, ' - {Carolina poplar,
i ! whitebelle | northern white- | !
! ! honeysuckle, | cedar. | 1
i i late lilac. i i i
| ! i | i
63A%: i i i i i
Rapson-=-—-—---—-—- i -——- {Blue spruce, lAustrian pine, I{Norway spruce----- iCarolina poplar.
i { Tatarian | eastern white ! '
| \ honeysuckle, | pine, northern ! !
\ i silky dogwood, ! white-cedar. | i
i | American ! ] !
| | cranberrybush. ! |
] (] ] 1 1
] 1 1 ] 1
Bach----cemccmnu- 1 - 1Silky dogwood, |Green ash, ' -— iCarolina poplar.
i { whitebelle { northern white- | i
i \ honeysuckle, | cedar. 1
i | late lilac. H ! i
i i i i i
64B*: i ' } i i
Londo=e=ccceccacax H - {Amur privet, IWhite spruce, ' - iCarolina poplar,
i ! eastern redcear. | northern white- | | green ash.
) i ! cedar, black ! )
i ! { spruce, blue ' i
: i ! spruce, European | ;
! ! | larch. | i
i ' i } )
WiXxoMeeeocwnaaeaa i -—- 1Silky dogwood, tEastern white iNorway sprucee==--- iGreen ash,
i | Amur privet. i pine, northern i { Carolina poplar.
H 1 ! white-cedar. ! !
i ' | i )
65B%: | i i i i
Guelph-=-cmccoaa- | -— {Tatarian |Eastern white !Scoteh pine------- {Carolina poplar.
1 1 (]
| \ :
] 1 1
i i 1
1 ] 1
] 1 ]
i i i
' i )
i i |

See footnote at end of table.
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TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued

Trees having predicted 20-year average heights, in feet, of--

T T

Soil name and '

map symbol <8 8-15 16-25 26-35 >35
65B#%:
Menominee~======- - Amur honeysuckle, {Red pine, jack -—— Red maple.

white spruce, pine.

blue spruce.

66A%:
Pipestone-====e-- -—— American White spruce, -——— Carolina poplar.
cranberrybush, Austrian pine,
Tatarian northern white-
honeysuckle, cedar.
TobiCcOom==mmamceaaa -—— Silky dogwood, Northern white- -——— Carolina poplar.
white spruce. cedar.
67.
Belleville

AU s OO |
e e e e e e e e e e e

* This map unit is made up of two or more dominant kinds of soil., See description of the map unit for
composition and behavior characteristics of the map unit.
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TABLE 9.--BUILDING SITE DEVELOPMENT

{Some terms that describe restrictive soil features are defined in the Glossary.

79

See text for definitions of

"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated]
| 1 T 1 H 1
Soil name and | Shallow | Dwellings i Dwellings | Small i Local roads | Lawns and
map symbol | excavations | without | with \ commercial ! and streets | landscaping
| i basements i basements | buildings i |
| a | | | |
12%: i i i i i |
Corunna==-—=—=c-=- iSevere: iSevere: iSevere: iSevere: iSevere: iSevere:
| wetness, | wetness, | wetness, | wetness, | wetness, | wetness,
} floods. i floods. i floods. i floods. i floods, i floods.
i | ! ! i frost action. |
) 1 i ] ] 1
1 i ] 1 ] i
Tappan---===ee--- 1Severe: iSevere: |Severe: iSevere: iSevere: iSevere:
i wetness, | wetness, | wetness, { wetness, | wetness, | wetness,
\ floods. i floods. i floods. i floods. i floods, i floods.
| i i i | frost action. |
] + ] (] 1 ¥
I | 1 1 1 ]
13— iSevere: !Severe: |Severe: 'Severe: |Severe: iSevere:
Belleville | wetness, | wetness, | wetness, | wetness, | wetness, | floods,
i floods. { floods. | floods. { floods. { frost action, | wetness.
i i } i i floods. i
i i i } i i
16 mmmme e {Severe: iSevere: iSevere: iSevere: |Severe: {Severe:
Essexville \ floods, i floods, | floods, | floods, | floods, | wetness,
| wetness. i wetness. | wetness. | wetness. | wetness, | floods.
| ! ! | { frost action. |
1 1 ] ] t ]
1 1 ] 1 ] 1
1TA=mmmmmm e 1Severe: Severe: Severe: |Severe: |Moderate: {Moderate:
Wixom | wetness. | wetness. | wetness. | wetness. | wetness, { too sandy,
i i | ] ! frost action. | wetness.
1 1 1 1 1 ]
1 i 1 1 1 ]
R e {Severe {Severe: |Severe: iSevere: {Severe: |Severe:
Tappan | Wwetness, | wetness, | wetness, | wetness, | wetness, | wetness,
i floods. { floods. \ floods. { floods. { floods, \ floods.
! i ' i | frost action. |
b 1 1 1 ] )
] 1 t 1 1 1
25Acmccccc e e eeee iSevere: {Severe: iSevere: iSevere: iModerate: iSevere:
Pipestone | wetness, | wetness. | wetness. | wetness. ! wetness, | wetness,
| cutbanks cave.| | i ! frost action. | too sandy.
1 1 ] ] ] 1
] ] I 1 1 t
3lemmmm e iSevere: {Severe: {Severe: iSevere: |Severe: {Severe:
Sloan | wetness, i floods, { floods, i floods, | wetness, | wetness,
i floods. { wetness. | wetness. | wetness. } floods, | floods.
i | | i | frost action. |
1 1 1 ] 1 1
1 1 ¥ ] ¥ 1
35A-——m——mmmm e iSevere: |Severe: |Severe: {Severe: iSevere: |Severe:
Pipestone | wetness, | wetness., | wetness. | wetness. | wetness. | wetness,
! cutbanks cave.| i } i ! too sandy.
] | (] (] ] ]
¥ ¥ 1 I 1 ]
37B-emmemmmee e |Severe: 1Slightemee-ma=n |Moderate: 1Slighte=-=me===- iSlight--====--- }Severe:
Rousseau | cutbanks cave.] | wetness, | H i too sandy.
4 ] ] (] (] ]
3 ] 1 1 1 1
Y3Aem e iSevere: |Severe: |Severe: iSevere: {Severe {Moderate:
Londo | wetness. { wetness. | wetness. i wetness. | wetness, { wetness.
i ! ! H \ frost action. |
| i i | i i
4gpx: | i i i i
Londo===weceee-x iSevere: {Severe: 1Severe: iSevere: {Severe: iModerate:
| wetness. | wetness. | wetness. | wetness. | wetness, | wetness.
! H ! 1 { frost action. |
(] (] ] 1 ] (]
1 i ] 1 ] i
Poseyville======- iSevere: iSevere: |Severe: |Severe: iSevere: {Moderate:
{ wetness. | wetness. | wetness. | wetness. ! frost action. | too sandy,
i i i i i | wetness.
i | i i i i
50-ccecccmemc e~ iSevere iSevere: |Severe: iSevere: {Severe: |Severe
Cohoctah i floods, i floods, } floods, i floods, \ floods, i floods,
| wetness. | wetness. | wetness. | wetness. ! frost action, | wetness
i i | i | wetness. i
[ 1 t 1 ] i
1 i ) 1 1 ]
51. i i i | i i
Urban land | ! i | i i
i i i i i i

See footnote

at end of table.
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TABLE 9.--BUILDING SITE DEVELOPMENT--Continued

SOIL SURVEY

T L] T 1 1 [|
] 1 1 ] 1 t
Soil name and | Shallow H Dwellings i Dwellings i Small t Local roads | Lawns and
map symbol i excavations | without i with | commercial | and streets | landscaping
| | basements i basements i buildings | '
e ; ; ; | e
52%: ! ! ) | | i
Urban land. ) i | i ! !
i i i i i i
Tappan-==e==== iSevere: iSevere: iSevere: iSevere: |Severe: iSevere:
| wetness, | wetness, | wetness, | wetness, | wetness, | wetness,
| floods. i floods. | floods. i floods. | floods, i floods.
i | i ! | frost action. |
i i i | ' i
53A%: ' | ! | ' '
Urban land. | | } | i i
i { ' ' i i
Londo======eex iSevere: |Severe: iSevere: tSevere: |Severe: iModerate:
| wetness., | wetness, | wetness. | wetness, | wetness, | wetness.
! ! i ! | frost action. |
| : ; : : :
5UB#*; | 1 i i ! )
Urban land. H | | | | H
) i ' i i i
Rousseau------~ |Severe: iSlight-e-cee--- iModerate: iSlight-------- iSlight--=-=----- |Severe:
| cutbanks cave.) | wetness, | ! | too sandy.
1 ] t () ] ]
] 1 i ¥ | ]
55. i i | i i i
Aquents | ' { | ) |
i i | i ' |
56. i ) i i | |
Dumps ' ' j ' ' !
| i i i i |
5TAcccccccccaax 1Severe: |Severe: iSevere: iSevere: iSevere: {Moderate:
Poseyville | wetness. | wetness. | wetness. { wetness. { frost action, | too sandy,
' i H | ! low strength. | wetness.
i 1 M) ] 1 1
i 1 ] 1 1 1
58A%; | i i i i i
Tappan-------- iSevere: |Severe: {Severe: iSevere: {Severe: 1Severe:
| wetness, { wetness, | wetness, i wetness, { wetness, | wetness,
i floods. | floods. i floods. ! floods. | floods, | floods.
| : ! | | frost action. |
(] i ] ] ] 1
1 ] ¥ ) 1 1
Poseyville--=-- iSevere: iSevere: |Severe: |Severe: {Severe: iModerate:
| wetness. | wetness. | wetness. | wetness, } frost action. | too sandy,
i i i i i | wetness.
i i i ] i i
59-escmcccecae iSevere: 1Severe: }Severe: |Severe: {Severe: iSevere:
Tobico i wetness, | wetness, { wetness, | wetness, | wetness, { wetness,
{ cutbanks cave,| floods. i floods. i floods. } floods. i floods.
! floods. i i i i i
i i i | i i
60%; | | i i i i
Urban land. ' ' i } i i
i i i i i i
Essexville-=-- {Severe iSevere: iSevere: iSevere: 1Severe: iSevere:
{ floods, | floods, i floods, i floods, \ floods, | wetness,
| wetness. | wetness. | wetness. | wetness. | wetness, i floods.
{ | | | i\ perecs slowly. |
t i (] 1 ] (]
3 t 1 1 ] 1
flocmmem e iSevere: {Severe: {Severe: {Severe: |Severe: {Severe:
Cohoctah i floods, i floods, i floods, i floods, i floods, | wetness,
| wetness., | wetness. | wetness. | wetness. { frost action,
! ! ! ! | wetness. i
] 1 1 ) 1 ]
1 i i ] 1 1
62A%: i i | i ' i
Sanilac--=---- 1Severe: iSevere: iSevere: iSevere: iSevere: iModerate:
i wetness, | wetness. | wetness. | wetness. \ frost action. | wetness.
| cutbanks cave. ! ' ] i '
1 (] ] 1 1 ]
1 ] 1 t 1
Bach=meemeeeaeaa |Severe: iSevere: |Severe: iSevere: iSevere: |Severe:
| wetness, | wetness, | wetness, ) wetness, | wetness, | wetness,
{ cutbanks cave,| floods. i floods, | floods. } frost action, | floods.
| floods. i 1 ) 5 floods. i
] (] ] (] ]
i ] 1 1 1 ]

See footnote at

end of table.
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TABLE 9.--BUILDING SITE DEVELOPMENT--Continued

T T T T T 1
] ] 1 ] ] ]
Soil name and | Shallow i Dwellings i Dwellings | Small i Local roads | Lawns and
map symbol | excavations | without i with | commercial { and streets | landscaping
i | basements 1 basements ! buildings H !
T T T T -1 T
1 ] ] ] ) )
] ] ] ] ] ]
e s | | | | |
Rapson-e-ecececwcec=- iSevere: iSevere: 1Severe: iSevere: {Moderate: 'Moderate:
{ wetness, | wetness. | wetness. | wetness. | wetness, | wetness.
{ cutbanks cave.| i i | frost action. |
) 1 ] 1 1 ]
) 1 1 1] 1 )
Bache~=mmcccenuaa iSevere: iSevere: iSevere: iSevere: iSevere: |Severe:
| wetness, | wetness, | wetness, | wetness, | wetness, | wetness,
\ cutbanks cave,! floods. | floods. \ floods. ! frost action, | floods.
{ floods. 1 | H { floods. !
1 1 1 1 1 1
] [} ] 1 1 1
6U4B¥*; i } i i i i
Londo-=--eecwee=- {Severe: iSevere: iSevere: iSevere: iSevere: iModerate:
| wetness. | wetness. | wetness. | wetness. | wetness, | wetness.
| i ! i | frost action. |
] 1 | 1 1
] ] 1 ] ] 1
1 ] t 1 1 ]
Wixom-e-omcmmee—e iSevere: iSevere: {Severe: {Severe: |Moderate: {Moderate:
| wetness. | wetness. | wetness, | wetness. \ wetness, i too sandy,
| | ' | ! frost action. | wetness.
] ) 1 ) 1 ]
] ] 1 ] ] 1)
1 ] 1 1 1 1
6584 | | | | : b
Guelphe--eceeeme-- iModerate: 1Slighteeeeeam== !Moderate: 1Slighteme-aae-- {Moderate: 1Slight.
| wetness. ! | wetness. ! ! low strength,
i | i 1 | frost action. |
; ': : | | E
Menominee---====- iModerate: iModerate: iModerate: {Moderate: 1Slight==e---==- iModerate:
| wetness. ! shrink-swell, | shrink-swell, | slope, i | too sandy.
i | | wetness. ! shrink-swell. | i
1 [] 1 1 1 ]
1 ] 1 I 1] }
66A%: i i | i i i
Pipestone--=ee-=-- 1Severe: |Severe: 'Severe: 1Severe: |Severe: 1Severe:
{ wetness, | wetness. | wetness. | wetness. | wetness. | wetness,
{ cutbanks cave.| i 1 1 i too sandy.
1 ] ) 1 1 i
1 1 1 1 1 ]
Tobico-==cmuueea- iSevere: iSevere: iSevere: |Severe: iSevere: iSevere:
| wetness, | wetness, i wetness, i wetness, | wWetness, | wetness,
! cutbanks cave,! floods. | floods. \ floods. { floods. | floods.
! floods. ' | i g i
N 1Severe: ySevere: iSevere: iSevere: ySevere: 1Severe:
Belleville { wetness, i floods, i floods, i floods, i wetness, | wetness,
{ floods. | wetness. | wetness. { wetness. { floods. | floods.
1 1 1 (] 1 (]
] i ] i ] 1

* This map unit is made up of two or more dominant kinds of soil. See description of the map unit for
composition and behavior characteristics of the map unit.
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TABLE 10.--SANITARY FACILITIES

[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of
"slight," "moderate," "poor," "fair," and other terms. Absence of an entry indicates that the soil was
not rated]

T [] T H T
] [ ] i ]
Soil name and 1 Septic tank | Sewage lagoon | Trench i Area 1 Daily cover
map symbol ' absorption i areas 1 sanitary H sanitary i for landfill
i fields i ) landfill i landfill i
i | 1 ] 1
i | i | |
12%; | | | . i i
Corunnae=ee-eceaaax iSevere: }Severe: {Severe: {Severe: {Poor:
| wetness, | wetness, | wetness, | wetness, { wetness.
! percs slowly, | seepage. \ floods. i floods, 1
{ floods. i i | seepage. i
1 ] 1 1 ]
1 ] 1 1 ]
Tappane-=eccecccaea- iSevere: 15lighte=ecmcaaaaa |Severe: iSevere: {Poor:
| wetness, ! | wetness, | wetness, | wetness.
| percs slowly, ' | floods. i floods. !
i floods. | | ) 1
i i i ) i
13ccmmccc e iSevere: iSevere: {Severe: iSevere: {Poor:
Belleville | wetness, | wetness, | wetness, | wetness, { wetness.
| percs slowly, | seepage. { floods. | seepage, i
! floods. | ] | floods. '
1 ] ] 1 )
1 I 1 1 ¥
1hmmm e e |Severe: iSevere: 1Severe: 1Severe: {Poor:
Essexville | floods, } wetness. i floods, | floods, | wetness.
| wetness, i | wetness. | seepage, i
{ percs slowly. 1 i } wetness. i
[l ] ] ) 1
i ] ' ] 1
I e {Severe: iSevere: {Severe: iSevere: iPoor:
Wixom { wetness, | wetness. | wetness. { wetness, { wetness.
| percs slowly. i 1 | seepage. !
] ] ] 1 i
1 ] ' ] 1
23==mmmmmcrccee |Severe: 1Slight-=-=ccaaa-- |Severe: |Severe: {Poor:
Tappan | wetness, 1 | wetness, | wetness, | wetness.
{ percs slowly, 1 i floods. } floods. |
i floods. H ' i '
' i i i i
25 iSevere: 1Severe: iSevere: iSevere: |Poor:
Pipestone | wetness, | wetness, | wetness, | seepage, | too sandy,
i | seepage. i too sandy. ! wetness. | seepage,
i 1 | i | wetness.
i ! i i ]
B R el tatated iSevere: iSevere: |Severe: {Severe: jPoor:
Sloan | wetness, i floods, i floods, } floods, | wetness.
i floods, { wetness. | wetness. { wetness. 1
| percs slowly. E } i
] (] 1 ]
I ) 1 i )
35 e 1Severe: iSevere: |Severe: iSevere: {Poor:
Pipestone | wetness, | wetness, ! wetness, ) wetness, i too sandy,
| { seepage. | seepage, | seepage. { seepage,
! ! | too sandy. i { wetness.
b 1 ] 1 1
] ] ] 1 ]
37Ber e rmmmcm e {Severe: iSevere: {Severe: |Severe: jPoor:
Rousseau | wetness. | seepage, \ seepage, { seepage, { too sandy,
i | wetness. | wetness. | wetness. | seepage.
| i ! too sandy. ! !
1 (] ] ] 1
1 ] ] ] ]
B3Aem e iSevere: {Severe: {Severe |Severe: {Poor:
Londo | wetness, | wetness. | wetness. | wetness. | wetness.
| percs slowly, ' ! '
i ] i i i
Hga% ] i i i |
Londo-=—=—=-ceacecc-- iSevere: 1Severe: iSevere iSevere: \Poor:
| wetness, | wetness. | wetness. | wetness,. | wetness.
) percs slowly. ' ' |
1 ] ] ] i
1 ] | ] 1
Poseyville--=------ {Severe: |Severe: iSevere |Severe: {Poor:
| wetness, | wetness, | wetness. | wetness, | wetness.
| percs slowly. | seepage. | | seepage. )
] 1 1 (] ]
] ] 1 1 ]

See footnote at end of table.
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TABLE 10,--SANITARY FACILITIES--Continued
1 1 1 i 1
Soil name and | Septic tank i Sewage lagoon | Trench i Area i Daily cover
map symbol | absorption | areas | sanitary i sanitary { for landfill
i fields ) i landfill i landfill i
H i T T j
| \ i i i
50-cmcmm - {Severe: |Severe: iSevere: iSevere: | Poor;
Cohoctah | wetness, i floods, | seepage, | seepage, | wetness.
{ floods. | seepage, i floods, i floods, i
E | wetness. i wetness. { wetness. i
) ] ] 1
] 1 ] | 1
51. ' ] ) 1 !
Urban land | i | } |
i i | i !
52%: | i i i i
Urban land. ) i | i i
] 1 ] ) )
1 1 1 | 1
Tappan-----c----- iSevere: iSlight-=eececeaa- iSevere: |Severe: iPoor:
| wetness, i | wetness, | wetness, | wetness.
| percs slowly, i i floods. i floods. |
| floods. i ! ] i
| i i 1 i
534%: | i i i i
Urban land. i i i | |
[ 1 ] 1 1
1 [ ] ] 1
Londo=~~cecuc---- iSevere: |Severe: |Severe iSevere: {Poor:
| wetness, | Wwetness. | wetness { wetness. | wetness.
! percs slowly. 1 ' ' i
: | : | ]
5 4B : ] ; : : |
Urban land. i ' ' i i
' ] 1 (] [}
1 1 ] i )
Rousseau-----=--- {Severe: iSevere: iSevere: {Severe: {Poor:
| wetness. | seepage, { seepage, | seepage, { too sandy,
| | wetness. | wetness. | wetness. | seepage.
] ] 1 t ]
1 ] ] 1 ]
55. i i i i i
Aquents i ' ! ' i
| i i | i
56. | i i | i
Dumps : | | | :
! i | | |
5TA-=cccmcmm e |Severe: 1Severe: |Severe: iSevere: {Poor:
Poseyville | wetness, | wetness, | wetness, | wetness, | wetness.
| percs slowly. { seepage. { seepage. { seepage. i
1 (] 1 ] 1
b 1 1 ] [}
58A%: i i i i i
Tappane--ec==ec-a-—- |Severe: 1Slighteceeeeaaax |Severe: iSevere: yPoor:
| wetness, } | wetness, | wetness, } wetness.
| percs slowly, | i floods. ! floods. i
i floods. ) ! i |
i | i ' i
Poseyville-==ee-- {Severe: }Severe: |Severe: {Severe: iPoor:
| wetness, | wetness, | wetness, | wetness, | wetness.
| percs slowly. | seepage. | seepage. | seepage. !
1 1 1 1 ]
1 1 1 ] 1
50mecm e iSevere: !Severe: !Severe: 'Severe: | Poor:
Tobico | wetness, | wetness, | wetness, | wetness, | wetness,
| floods. | seepage. { seepage, { floods, | seepage,
i | i floods. | seepage. | too sandy.
] 1 (] ] ]
1 ] 1 1 ]
60%: | i i i i
Urban land. | | | i i
1 1 1 ] 1
1 ] 1 ) ]
Essexville~==m==- |Severe: |Severe: 1Severe: iSevere: | Poor:
{ floods, | wetness. i floods, i floods, | wetness.
| wetness, i } wetness, | wetness. i
| percs slowly. ! ' ' a
1 1 ] 1
] 1 1 1} ¥
Bl iSevere: !Severe: |Severe |Severe: 1Poor:
Cohoctah | wetness, { floods, | seepage, { seepage, | wetness.
| floods. | seepage, | floods, | floods, i
i i wetness. | wetness. | wetness, i
: : | = ‘

See footnote at

end of table.
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TABLE 10.--SANITARY FACILITIES--Continued

T T T T T
| 1 1 ] 1
Soil name and i Septic tank | Sewage lagoon | Trench ! Area 1 Daily cover
map symbol i absorption 1 areas | sanitary | sanitary i for landfill
i fields ) i landfill \ landfill i
H T 1 H i
i i | i i
62A%:; ' ' ' i '
Sanilage-—=—mceacwan- 1Severe: !Severe: 1Severe: 1Severe: \Poor:
| wetness, | wetness. | wetness. | wetness. { wetness.
{ percs slowly. | i H
(] ¢ ] ] ]
1 I ] ] I
Bache-=c-emmene-maa iSevere: 1Severe: iSevere: }Severe: tPoor:
| wetness, | wetness, | wetness, i wetness, | wetness.
| floods. | seepage. | floods. i floods, 1
i i i | seepage. !
i | i i i
63A%: | | i i '
RapsonN-=-eececccaaaa iSevere: iSevere: |Severe: iSevere: \Poor:
| wetness. { wetness, | wetness, | wetness, | too sandy,
1 | seepage. i too sandy. { seepage. | wetness.
t 1 ] 1 ]
i ] ] 1 1
Bach-----———cmcu--- iSevere: {Severe: 1Severe: iSevere: {Poor:
i wetness, | wetness, | wetness, | wetness, | wetness.
\ floods. | seepage. i floods. \ flood, i
' ] ' | seepage, '
i ) ' ! )
64B¥; | i i i i
LONdOm=—mmmmm e e iSevere: 1Severe: iSevere: iSevere: \Poor:
| wetness, | wetness. | wetness. | wetness. | wetness.
| percs slowly. | | |
) 1 1 (] ]
1 ] ] ] ]
Wixomeemcccmcccaeam |Severe: {Severe: |Severe: iSevere: iPoor:
| wetness, | wetness. | wetness. | wetness, | wetness.
! percs slowly. ! i | seepage. !
1 ] t ] ]
1 ] 1 ] ]
65B8%: 1 i i i |
Guelph-me—cmcmecee iSevere: iSevere: |Moderate: iModerate: {Fair:
{ wetness, | wetness. | wetness. | wetness. | too clayey,
| percs slowly. i | ) | wetness.
(] ] 1 1 i)
] i 1 1 ]
Menominee--~==-==-= |Severe: |Severe: iModerate: iSevere: {Poor:
| percs slowly, | seepage, | too clayey, | seepage. | too sandy,
| wetness. | wetness. | wetness. | | seepage.
1 1 ) 1 t
] 1 ] ] ¥
66A%; 1 i i i |
Pipestone--=ec—=e--a iSevere: iSevere: iSevere: iSevere: {Poor:
| wetness. i wetness, | wetness, | wetness, { too sandy,
! | seepage. | seepage, | seepage. | seepage,
! ! { too sandy. i | wetness.
b ] ] t 1
] ] 1 ] 1
TobiCOo=mmemccmenema iSevere: |Severe: iSevere: |Severe: {Poor:
| wetness, | wetness, | wetness, | wetness, | wetness,
{ floods. | seepage. | seepage, | floods, | seepage,
| ! { floods. | seepage. i too sandy.
1 ] 1 ] [l
1 ] ] ) 1
[ T iSevere: |Severe: {Severe: |Severe: {Poor:
Belleville | floods, i floods, i floods, { floods, | wetness.
| wetness. | wetness. | wetness, | wetness. !
1 1 ] t i
1 | 1 ) ]

¥ This map unit is made up of two or more dominant kinds of soil, See description of the map unit for
composition and behavior characteristics of the map unit.
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TABLE 11.--CONSTRUCTION MATERIALS

[Some terms that describe restrictive soil features are defined in the Glossary.
"good," "fair," and "poor."

See text for definitions of
Absence of an entry indicates that the soil was not rated]

Urban land.

T T T T
] 1 ] )
Soil name and i Roadfill | Sand 1 Gravel | Topsoil
map symbol | i i i
| i i ]
¥ T T T
] ] 1 ]
1 1 1 1
] t 1 1
12%; i i i |
Corunnam-===-meecoaaaax |Poor: IPoor: iUnsuited: {Poor:
| wetness. { excess fines, | excess fines. | wetness.
' ! thin layer. ' )
) 1 ] 1
1 1 ] 1
Tappafh===e-ececececax {Poor: {Unsuited: iUnsuited: \Poor:
{ wetness. | excess fines. | excess fines. | wetness.
(] ] ) 4
1 1 ] ]
13em e {Poor: {Poor: iUnsuited: {Poor:
Belleville i wetness, | excess fines, | excess fines. | wetness.
i low strength. ! thin layer. | i
] 1 ] ]
] 1 ] ]
L e {Poor: {Poor: iUnsuited: |Poor:
Essexville | wetness, { thin layer. \ excess fines. | wetness.
! low strength. ! i i
] 1 1 1
) ] 1 1
L {Poor: |Poor: iUnsuited: {Fair
Wixom ! low strength, | thin. layer. | excess fines. | too sandy.
| wetness. ' ' i
i i i i
R \Poor: iUnsuited: tUnsuited: {Poor:
Tappan | wetness. | excess fines,. ! excess fines. | wetness.
1 1 ] 1
1 ] ] t
25 et {Poor: 1Good=--————~-——oun {Unsuited: |Poor:
Pipestone ! wetness. | \ excess fines. ! too sandy,
i i i | wetness.
| ; ! :
R i e 2 1Poor: iUnsuited: tUnsuited: {Poor:
Sloan | wetness. | excess fines. i excess fines. | wetness.
1 [ ] ]
1 ] 1 1
Ry ettt 1Poor: 1Go0d=-=mmmmmmm e m e tUnsuited {Poor:
Pipestone | wetness H | excess fines \ too sandy,
i ' ) | wetness.
1 ] ] (]
1 ] 1 1
37B-——cmcmcccc e et B ek 1Go0dmmmmmm e e tUnsuited: {Poor:
Rousseau | ! | excess fines. | too sandy.
(] 1 1 t
1 1 ) '
LRy ittt ataatated \Poor: iUnsuited: iUnsuited: {Fair:
Londo | wetness | excess fines. { excess fines. i thin layer.
1 1 1 1
1 1 ] ¥
4gpw: j i : :
Londo--==~vc-mcecco-o |Poor iUnsuited: tUnsuited: {Fair:
| wetness. | excess fines. { excess fines., } thin layer.
1 ] 1 1
1 ] 1 1
Poseyvillemm=mm=cama- |Poor: |Poor: iUnsuited: {Fair:
{ low strength, \ thin layer. | excess fines. ! too sandy
| wetness. i } i
1 ] (] 1
1 ] t ]
50=em e {Poor: {Poor: tUnsuited: {Poor
Cohoctah | wetness. | excess fines. | excess fines. | wethness.
i 1 1 (]
¥ 1 ] ]
51. ! ! ! :
Urban land ; ! i i
i i i i
52%: i i i i
Urban land. | ! ! :
) ¥ 1 1
1 1 1 1
Tappan--~=--ccccenua- {Poor: iUnsuited: tUnsuited: jPoor:
wetness. | excess fines. \ excess fines, | wetness.
! | |
53A%; i ] i
] 1 ]
1 ] 1
i i !

See footnote at end

of table.
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TABLE 11.--CONSTRUCTION MATERIALS--Continued

SOIL SURVEY

T T T T
t 1 1 1
Soil name and i Roadfill | Sand. i Gravel | Topsoil
map symbol ! ' | i
d ' d i
i H 1 |
1 [ ] 1
1 1 1 ]
53A%: ' | ' ]
Londo-eemcccwmua {Poor: itUnsuited: tUnsuited: 1Fair:
| wetness, | excess fines. | excess fines. i thin layer,
] ] 1 ]
1 t ] ]
54B%: | ) : |
Urban land. ' i | ]
t ) 1 ]
t 1 1 ]
Rousseau--—=====~ 1G00d=wmemmcmm e e 1Go0demmmmmrmr e = iUnsuited: {Poor:
i 1 { excess fines. | too sandy.
1 1 ] 1
1 1 ] ]
55. i i | i
Aquents j ] ' )
1 ) ] 1
1 ] ] 1
56. i i | :
Dumps ' ' ' '
' i i i
BTAmm e {Poor: {Poor: iUnsuited: (Fair:
Poseyville i low strength, i thin layer. } excess fines. | too sandy.
! wetness. ' | i
] i i i
584%: i i i i
TappaNe—==cew--- {Poor: tUnsuited: iUnsuited: iPoor:
{ wetness. | excess fines. | excess fines. | wetness.,
] [] 1 ]
) 1 1 ]
Poseyville—=ee=- |Poor: |Poor: tUnsuited: \Fair:
{ low strength, i thin layer. | excess fines. | too sandy.
| wetness. | i i
: : : !
R e e {Poor: 1G00dmmmmemme e e iUnsuited: {Poor:
Tobico | wetness. ! } excess fines. { wetness,
| 1 i | too sandy.
60%:; ' | ) i
Urban land. ] i ' i
] ] ] t
] ] [ 1]
Essexville-=r=-- |Poor: |Poor: tUnsuited: {Poor:
| wetness, | thin layer. | excess fines. | wetness.
| low strength. b ! '
] [] ] t
] ] ] i
flocmmmcr e e iPoor: {Poor: iUnsuited: {Poor:
Cohoctah | wetness. i excess fines. | excess fines. | wetness,
1 ] 1 1
] 1 t 1
62A%: ' i | i
Sanilac-==e=eea== | Poor: iUnsuited: iUnsuited: {Fair:
| wetness. | excess fines. | excess fines. { thin layer.
] ] 1 ]
I ] t I
Bache==mecececaa= {Poor: {Poor: fUnsuited: |Poor:
| wetness. | excess fines, { excess fines, | wetness.
) 1 [] ]
] ] ] )
63A%: ) ] ! |
Rapson-e—-cecewa {Poor: ‘Poor: iUnsuited: \Fair:
| wetness. ! thin layer. t excess fines. i too sandy.
] ] ) (]
[ ] [ ]
Bach-=eecccecaaa- iPoor: |Poor: tUnsuited: {Poor:
| wetness. } 'excess fines. { excess fines,. | wetness.
t 1 ] 1
i ] ] ]
6UB*; 1 } i i
Londo==eemecaua- |Poor: tUnsuited: iUnsuited: {Fair:
{ wetness. | excess fines,. | excess fines. { thin layer.
1 ) 1 1
1 ] t 1
Wixome-e-mcacauaa iPoor: {Poor: iUnsuited: \Fair:
! low strength, i thin layer. { excess fines. } too sandy.
| wetness. | | i
) ) 1 1
I t I I
65B%; | | ] i
Guelph==cececce-- {Fair: iUnsuited: iUnsuited: \Fair:
1 t [
i ' X
] t t
[] 1 1
[ 1 1

low strength,

1
]
! wetness.
t
H

See footnote at end of table.

excess fines.

excess fines.

thin layer.
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TABLE 11.--CONSTRUCTION MATERIALS--Continued

87

1 T 1] 1]
] 1 ] |
Soil name and i Roadfill ! Sand | Gravel | Topsoil
map symbol | ! ! i
i i i i
i T T T
1 1 1] ()
1 1 1 ]
65B%*: ) ] | ]
Menominee~=-===ceca-- {Poor: \Poor: iUnsuited: {Fair:
{ thin layer. i thin layer. } excess fines. | too sandy.
1 [] 1 1
1 ] 1 ]
66A%: i i ! i
Pipestong-we—cccee~aa tPoor: 1Go00dewmmecrmmccc e tUnsuited: {Poor:
| wetness. i | excess fines. t too sandy,
| ! H | wetness.
] (] 1 ]
1 t 1 ]
TobicOom=memmmmrcmeeee 1Poor: 1G00dmmmmmm e iUnsuited: {Poor
| wetness. i | excess fines. | wetness,
i | i | too sandy.
1 1 [] 1
] ] ) [
N ettt {Poor: |Poor: {Unsuited: iPoor:
Belleville wetness, ! thin layer. | excess fines. | wetness.
1 1 t
| | !

(]
1
! low strength.
t
|

* This map unit is made up of two or more dominant kinds of soils, See description
composition and behavior characteristics of the map unit.

of the map unit for
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TABLE 12.--WATER MANAGEMENT

[Some terms that describe restrictive soil .features are defined in the Glossary.

that the soil was not evaluated]

SOIL SURVEY

Absence of an entry indicates

Urban land.

t 1 1 ] | ]
Soil name and | Embankments, | Aquifer-fed | Drainage i Irrigation i Terraces and | Grassed
map symbol i dikes, and | excavated i | | diversions i waterways
i levees i ponds i ! ! !
! : ! v ! !
) i | | ! |
12%; ' ! ! ! ! !
Corunna-------==- IWetnessmmmmm=nn {Slow refill----{Floods, iWetness, iNot needed-~--- iWetness.
| i ! frost action. | floods, ! !
i 1 i ! soil blowing. | !
i i i i ] '
Tappane--==me==== iWetnesSe===ce==n !Slow refill----{Percs slowly, |Wetness, iNot needed----- iWetness,
| | \ floods, { soil blowing, | { percs slowly.
i ! { frost action. | percs slowly, | i
1 1 ] ] 1 ]
] 1 1 ] ] ]
13=-cccrmmmrcce e iWetness-==wew=-= 1Slow refill----{Floods, iWetness, INot needed-=~--- iWetness.
Belleville i i ! frost action. |} fast intake, | !
i i } ! soil blowing. | !
| i ' ' | |
L R ettt iWetness—====-=- 'Slow refill----|Frost action, |Wetness, iNot needed----- iWetness.
Essexville ) i { floods. | fast intake, | !
| | | ! soil blowing. | !
] ) 1 1 ) 1
] ] 1 ] ] t
17A= e~ memcee iWetness—=v-ew-= {Slow refill----|Favorable-~~=-- {Fast intake, iToo sandy, iWetness,
Wixom i ) i { soil blowing, | wetness, \ erodes easily.
i 1 i | wetness. i\ erodes easily.|
) 1 i t 1 1
1 1 i | ] I
23-=-ccmmmme e iWetness-=-~w===- iSlow refill----{Percs slowly, |{Wetness, iNot needed----- iWetness,
Tappan i | i floods, \ percs slowly. | | percs slowly.
} ' { frost action. | ' H
1 1 1 ) i 1
] 1 ] 1 ' 1
25 - |Seepage, iSlow refill----|Favorables=---- iFast intake, iToo sandy, {Droughty,
Pipestone | piping. i ) | wetness, | wetness, | wetness.
| i i | droughty. ! soil blowing. |
] t (] 1 1 (]
] ] 1 ] 1 ]
3 lememcem e e {Piping, !Slow refill----|Floods, iWetness, iNot needed==-~-~ iWetness,
Sloan | wetness, | { frost action., | floods. i { erodes easily.
1 ] 1 1 ] 1
1 ] 1 1 1 1
LY e ettt |Seepage, {Favorableee==e- iFavorable---==- {Fast intake, {Too sandy, {Droughty,
Pipestone i piping, i i | wetness, | soil blowing, | wetness.
| wetness. i | { droughty. | wetness, '
] 1 1 [) i )
] 1 ] ] ) ]
37Brmmcm e e e iSeepage, iNo water------- iNot needed----- {Fast intake, 1Too sandy, iDroughty.
Rousseau | piping. H 1 \ droughty, i soil blowing. |
| i | ! soil blowing. | !
] 1 ] ] (] ]
] 1 ] ) 1 ]
f3Amemmmc e Wetness=ceewew= !Slow refill----{Frost action---|Wetness~—====-- iNot needed---=- iWetness.
Londo ] ) i | i |
i | i i i 1
4op%: i ' | | i i
Londo=====emeccex iWetness======-- iSlow refill----!Frost action---{Wetness-=cee~-- iWetness-------- iWetness.
1 ] 1 1 ] 1
3 ] 1 ] ] ]
Poseyville--==-== IWetnessmew—e=am !Slow refill----]Frost action---|Wetness, {Soil blowing, I(Wetness,
1 i 1 ! fast intake, | wetness. y erodes easily.
i ! i ! soil blowing. | !
1 1 ] ] 1 ]
] 1 ] ] i ]
50emcmrr e e \Piping, (Favorable-===== {Floods, iWetness, INot needed-==-- iWetness.
Cohoctah | wetness. | ! frost action. ! fast intake, | '
i ) i | soil blowing. | !
| i | i ] !
51. i i ! ) i |
Urban land | i | i | '
52%: i i | 4 i
Urban land. ' ! ' E i i
] ] 1 1
] ] ] ] ) I
Tappan-==e--we==- iWetness===wcww- 'Slow refill----}Percs slowly, |Wetness, {Not needed~-==- iWetness,
i i i floods, | percs slowly. | { percs slowly.
! ' | frost action. | ) '
' ! ' i ] '
53A%: i / | i | i
| i ' | / |
' ' i i i i

See footnote at end of table.
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TABLE 12.--WATER MANAGEMENT--Continued
! ! ! ! : !
Soil name and | Embankments, | Aquifer-fed | Drainage ! Irrigation | Terraces and | Grassed
map symbol { dikes, and i excavated 1 | i diversions i waterways
) levees i ponds i i ) ]
i 1 T 1 7 ]
i i | 1 i i
53A%; i i i i i )
Londo=-=e-mmemea-" EWetness -------- 'Slow refill----}Frost action---|{Wetness-------- iWetness—===e==- {Wetness.
] 1 ) 1 ]
] ] ] ] t ]
SUB*: i i i i i i
Urban land. i 1 ! ! | |
i i 1 | i i
Rousseau---——---- iSeepage, iNOo water------- INot needed----- \Fast intake, {Too sandy, iDroughty.
! piping. ! ! | droughty, | soil blowing. |
i i i ! soil blowing. | '
i i i i i i
55. i i i i 1 |
Aquents i i ! i i |
i ' ) | i i
56. i | ! } i |
Dumps ' i ' ' i )
i i i i i i
5TAmcemecmmcea—en iWetness-==-=en- !Slow refill----|Frost action---|Wetness, 1Soil blowing, iWetness,
Poseyville | ! ! ! fast intake, | wetness. | erodes easily.
| ' ' | soil blowing. | !
i i | | | i
58A%: i i i i i i
Tappan--=--====- IWetness====w-ua !Slow refill----}Percs slowly, |Wetness, iNot needed-----~ iWetness,
} | i floods, i percs slowly, | i\ percs slowly.
i i i frost action. | floods. | )
(] ] 1 1 ] ]
] ] 1 1 1 1
Poseyville--==-- iWetnessew——a-== 'Slow refill----|Frost action---{Wetness, 'Soil blowing, |Wetness,
i ! ! ! fast intake, | wetness. | erodes easily.
E | i ! soil blowing. | |
1 ] ) ] 1
1 1 ] ] ¥ t
59-mcmcmm e iSeepage, {Favorable------ {Fl00dS==mm=mmmm {Fast intake, iNot needed----- iWetness,
Tobico ! piping, | H ! droughty, | | droughty.
! wetness. ! ! | wetness. H i
] ] [} ) (] 1
I ] i ) ] 1
60%; i i i i i i
Urban land. ! i ! 1 | |
i i \ \ i i
Essexville-====-- iWetnesseeememex 'Slow refill----|Frost action, |Wetness, INot needed=-=---- iWetness.
| ! ! floods. { fast intake, | !
i ' i ! soil blowing. | !
1 1 ) ] 1 (]
1 1 ] 1 ] 1
6lececcccccccaaae {Piping, |Favorable-~—=== {Floods, {Wetness, INot needed----- |Wetness.
Cohoctah i wetness. i ! frost action. | soil blowing. E E
1 ) )
] 1 ] 1 H ]
62A%: i i i i i i
Sanilag-=-c====- iWetness-——--=-=- !Slow refill----|Frost action---{Wetness, iWetness, {Erodes easily,
i \ i ! erodes easily,} soil blowing. | wetness.
! ' ] ! soil blowing. | !
) ] 1 ] 1 1
1 1 i ] 1 1
Bach-==ecmcceau- \Piping, 'Slow refill----Frost action, |[Wetness, iNot needed----- iWetness.
| wetness. | ! floods. ! soil blowing, | |
H | ! { floods. i i
| | i | i i
634%: i i i i i i
Rapson-==-eeea-- {Piping, !1Slow refill----|Favorable---==- iFast intake, 'Erodes easily, i{Wetness,
| wetness. i i i soil blowing, | wetness, | erodes easily.
i ! ! | wetness. ! too sandy. i
1 ] 1 + 1 1
) ] ] ] 1] 1
Bach-==-ueeeeu-- {Piping, {Slow refill----{Frost action, |Wetness, iNot needed=~-=- iWetness.
| wetness. ' | floods. ! soil blowing, | i
i i i i floods. i i
i | i i i |
6UB¥*: i | i | | '
Londo-==mmecmmma iWetness—====-=- !Slow refill----|Frost action---|Wetness, iWetness, {Wetness.
1 ] | ! soil blowing. | soil blowing. |
] 1 1 1 ] ]
1 1 1 1 ] 1
Wixom--=cecweaa-a- iWetness—=----=- 'Slow refille---|{Favorable------~ {Fast intake, iToo sandy, iWetness,
i ' ! ! soil blowing, | wetness, \ erodes easily.
' ! | ! wetness. ! erodes easily.!
i i i i ' i
See footnote at end of table.
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TABLE 12.--WATER MANAGEMENT--Continued
H T [ ' i H
Soil name and | Embankments, | Aquifer-fed | Drainage { Irrigation { Terraces and | Grassed
map symbol i dikes, and i excavated i i | diversions i waterways
| levees i ponds i 1 |
1 I ] i i T
1 1 (] 1 1 1
] 1 ] ] ] 1
65B%*: i i i | ' i
Guelpheemcmmacaaa iWetnesse—ewewa-- iDeep to water, |Favorable-~---- iWetness-—----- iWetness-we—e—ee-- {Favorable.
| | slow refill., | i | i
1 ] (] ] 1 )
) 1 1 1 1 [l
Menominee===mwe== {Seepage, 1Slow refill, {Favorable------ iDroughty, iToo sandy, iDroughty.
| wetness. | deep to water.| { fast intake, | wetness. i
1 i ’ 1 { wetness, | |
1 1 1 1 1 1
1 ] I ] i 1
66A%: i i 1 i i i
Pipestong-==c=-=-a 1Seepage, |Favorable------ iFavorable---=--- {Fast intake, iToo sandy, iDroughty,
! piping, i ) | wetness, | soil blowing, | wetness.
| wetness. i i ! droughty. | wetness. i
1 1 ] (] ] ]
I 1 I i ¥ ]
Tobico-=mmmmcmuae |Seepage, {Favorable------ iFloods---=-==-- iFast intake, iNot needed-=--- iWetness,
| piping, | ' | droughty, i | droughty.
| wetness. i | | wetness. i |
[l ] + (] 1 [
1 t ] '
[ AT IWetness—~e==== iSlow refill-~--|Floods, iWetness, iNot needed=----- iWetness.
Belleville | i | frost action. | floods. | '
i i i i i i
two or more dominant kinds of soil. See description of the map unit for

* This map unit is made up of

composition and behavior characteristics of the map unit.
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TABLE 13.--RECREATIONAL DEVELOPMENT

[Some terms that describe restrictive soil features are
of "slight," "moderate," and "severe." Absence of

defined in the Glossary. See text for definitions
an entry indicates that the soil was not rated]

Soil name and

Urban land.

T T T T
1 1 1 i
| Camp areas ! Picnic areas | Playgrounds Paths and trails| Golf fairways
map symbol | | ! 1 H
P :' | | | ':
T T T T T
\ \ \ \ \
s | | s |
Corunna-------=-cee-- iSevere: |Severe: iSevere: {Severe: iSevere:
i floods, | wetness. | wetness, ! wetness. | wetness,
| wetness. 1 { floods. ! \ floods.
1 ] ] ] ]
] 1 ] ] 1
Tappan-==-=-eece—w——=-- iSevere: |Severe: |Severe: |Severe: iSevere:
| wetness, ! wetness. | wetness, | wetness. | wetness,
i floods. ! i floods. ' ! floods.
(] 1 ] ] [}
] 1 [ 1 ]
13— mee e iSevere: |Severe: |Severe: |Severe: iSevere:
Belleville | wetness, | wetness. ! wetness, { wetness. i floods,
{ floods. ! | floods. | | wetness.
] i 1 1 1
] ] 1 t ]
16mmcccmm s e e e iSevere: iSevere: iSevere: iSevere: iSevere:
Essexville i floods, | wetness. ! floods, | wetness. i floods,
| wetness. ! | wetness. H ! wetness.
1 ] ] 1 [
1 ] ] ) 1
1TA~=ccmm e e iSevere: |Moderate: iSevere: IModerate: iModerate:
Wixom | wetness. | wetness, | wetness. { wetness, \ too sandy,
i | too sandy. | E too sandy. E wetness.
] (]
1 ] 1 1 i
23— e iSevere: |Severe: iSevere: iSevere: iSevere:
Tappan | wetness, | wetness. | wetness, | wetness. ! wetness,
i floods. 1 \ floods. | i floods.
(] ] ] ] 1
[} 1 1 ] 1
25A-—cccmmm e iSevere: |Severe: |Severe: |Severe: iSevere:
Pipestone | wetness, | wetness, | too sandy, | too sandy. | wetness,
| too sandy. | too sandy. | wetness. | | too sandy.
[} 1 1 ] [}
] ] i 1 ]
Rl D iSevere: iSevere: |Severe: iSevere: iSevere:
Sloan | wetness, | wetness. ! wetness, | wetness. | wetness,
i floods. ! ! floods. ' ! floods.
1 1) 1 1 ]
1 ] 1 ] [
35 - ee e iSevere: |Severe: iSevere: iSevere: iSevere:
Pipestone | wetness, | wetness, | too sandy, { too sandy. | wetness,
{ too sandy. | too sandy. | wetness. i \ too sandy.
1 ] ] 1 1
] ] ] ] 1
37Becem e mmcc e e iSevere: iSevere: 1Severe: \Severe: iSevere:
Rousseau | too sandy. | too sandy. | too sandy. | too sandy. \ too sandy.
] ] t 1 1
1 1 ] 1 1
Y R et e L T iSevere: IModerate: |Severe: iModerate: iModerate:
Londo | wetness. | wetness. ! wetness. { wetness. i wetness.
1} 1 1 ) ]
] 1 ] ] 1
4oA¥: i i i i i
Londom=eemmremcccmamae |Severe: IModerate: {Severe: {Moderate: |Moderate:
| wetness. | wetness. | wetness. | wetness. | wetness.
] (] 1 1 (]
] i 1 ] 1l
Poseyville-=~==ceewm-- iSevere: IModerate: |Severe: {Moderate: iModerate:
| wetness. | wetness, | wetness. | wetness, | too sandy,
i ! too sandy. i ! too sandy. ! wetness.
] 1 t (] ) s
i ] ] 1 ]
50mcmmmcmmc e |Severe: |Severe: |Severe: iSevere: iSevere:
Cohoctah ! floods, | wetness. | wetness, ! wetness. i floods,
! wetness. ! ! floods. ! | wetness.
1 1 ] ) ]
] [ 1 1 1
Urban land i i i i i
i i i i i
52%: i } i i |
) [} (] 1 1
] ] 1 ] 1
[ 1 ] [] ]
t 1 1 ] ]

See foothote at end of table.
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TABLE 13.--RECREATIONAL DEVELOPMENT--Continued
H v ] I i
Soil name and ! © Camp areas i Picnic areas | Playgrounds |[Paths and trails| Golf fairways
map symbol ' ' ! i |
i | i | i
T T T T T
| : | | ;
| ) i i |
52%: ) 1 i i i
Tappan--=-------==- {Severe: |Severe: iSevere: {Severe: iSevere:
| wetness, | wetness. | wetness, | wetness. | wetness,
| floods. i i floods. E | floods.
[] ] ] 1
1 t 1 ] 1
53A%: | i i | |
Urban land. i ' : i i
1 ] 1 t 1
i ] 1 t ]
Londo--==mcemccaaa- iSevere: |Moderate: {Severe: iModerate: iModerate:
{ wetness. | wetness. i wetness. | wetness. | wetness.
] ] 1 1] 1
1 1 1 L] 1
S4B¥: i ! | i !
Urban land. ' E E E E
1
] 1 ] 1 1
Rousseau-====cece-- {Severe: |Severe: |Severe: |Severe: iSevere:
| too sandy. { too sandy. | too sandy. | too sandy. | too sandy.
1 1 ) 1 ]
t 1 ] 1 ]
55. | i i ] i
Aquents i i ! i i
. | | | | |
5 . ] ] ] ] ]
Dumps ; 1 | | !
] ) 1 t )
] ] 1 t ]
5TA=mmem e mmm e |Severe: {Moderate: {Severe: {Moderate: iModerate:
Poseyville | wetness. | wetness, | wetness, | wetness, | too sandy,
| | too sandy. } | too sandy. | wetness.,
[] 1 ] 1 )
] 1 ] 1 ]
S58A%*: | i A 1 i
Tappan--~=c=ew-c--- {Severe: |Severe: {Severe: |Severe: |Severe:
i wetness, { wetness. ! wetness, | wetness. | wetness,
i floods. i { floods. | ) floods.
1 1 (] ) t
1 ] 1 1 ]
Poseyville-----==w- {Severe: iModerate: {Severe: |Moderate: iModerate:
| wetness. | wetness, | wetness. | wetness, | too sandy,
| { too sandy. i { too sandy. { wetness.
1 ) 1 1 1
1 ) ] t ]
59mmmrmmm e cmc e e e |Severe: |Severe: {Severe: {Severe: iSevere:
Tobico ! floods, { wetness, { wetness, | too sandy, { too sandy,
| wetness, i too sandy. { floods, \ wetness. | wetness,
| too sandy. 1 ! too sandy. 1 { floods.
] ] 1 ) (]
] ] ] 1 1
60%: i | ! ! !
Urban land. H 1 ' | ]
] 1 t 1 ]
) ] 1 ] ]
Essexville--------~ iSevere: |Severe: iSevere: |Severe: |Severe:
| floods, | wetness. i floods, \ wetness. | wetness,
! wetness. i | wetness. i i floods.
1 1 1 ] ]
[l 1 t 1 ]
flowecmc e iSevere: |Severe: {Severe: |Severe: |Severe:
Cohoctah } floods, | wetness. \ wetness, | wetness. | wetness.
| wetness. ' ' E i
' ) ' i i
62A%: i | ] i |
Sanilagc--===-====e- iSevere: iModerate: iSevere: iModerate: iModerate:
| wetness. | wetness, | wetness. { wetness, | wetness.
| { dusty. 1 i dusty. |
1 1] 1 i 1
] ] 1 1 ]
Bachermemeemccnra-ua iSevere: iSevere: iSevere: iSevere: iSevere:
| wetness, { wetness., | wetness, { wetness, | wetness,
i floods, ! i floods. i i floods.
[l 1 1 1 ]
634 ': ': i ': ':
Rapson. ] ] i i i
1 1 + 1 1
] 1 t ] 1

See footnote at end of table.
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T ) [ [l T
] 1 ] i )
Soil name and | Camp areas | Picnic areas | Playgrounds |Paths and trails) Golf fairways
map symbol { | | i i
i i i i i
i 1 1 1 1
1 ) 1 t 1
] 1 ] ] 1
63A%: i | i i i
Bache==cecccacaaa {Severe iSevere: iSevere: iSevere: |Severe:
{ wetness, | wetness. | wetness, | wetness. \ wetness,
{ floods. t i floods. } i floods.
1 1 1 1 ]
1 1 1 1 i
6UB*: ! i i i \
Londo---m-vce-=- {Severe: iModerate: |Severe: {Moderate: iModerate:
| wetness. | wetness. | wetness., i wetness. | wetness.
1 1 ] 1 ]
1 1 1 1 )
Wixomee-ccoeaao- iSevere: {Moderate: iSevere: {Moderate: {Moderate:
| wetness. | wetness, | wetness. | wetness, } too sandy,
! | too sandy. ! | too sandy. | wetness.
] 1 1 ] 1
[} t ] ] 1
65B%: | ' ' | i
Guelph--=wececaa iModerate: 1Slighteweecaaa- {Moderate: 1Slighte—eececaamx" iSlight.
| percs slowly. | { slope, 1 i
] ' | percs slowly. | !
1 1 1 1 1
I 1 [ ] 1
Menominee-=wcwe-- {Moderate: iModerate: iModerate: iModerate: {Moderate:
| too sandy. { too sandy. { too sandy, { too sandy. | too sandy.
! ! i slope. ! i
: : | : :
66A%: i | 1 i |
Pipestone---—=wu-- iSevere: iSevere: iSevere: iSevere: 1Severe:
| wetness, i wetness, | too sandy, i too sandy. \ wetness,
E too sandy. | too sandy. | wetness. i E too sandy.
1 1 1
1 ] 1 ] 1
TobiCOm~~memaeaa iSevere: |Severe: iSevere: |Severe: iSevere:
| floods, | wetness, | wetness, | too sandy, | wetness,
{ wetness, { too sandy. i floods, | wetness.’ i floods.
{ too sandy. i i too sandy. i i
t 1 1 1 1
] 1 1 1 1
Y R b iSevere: |Severe: iSevere: iSevere: iSevere:
Belleville { floods, ! wetness. \ wetness, | wetness. | wetness,
| wetness. ' i floods. i i floods.
) i i i i
* This map unit is made up of two or more dominant kinds of soil. See description of the map unit for

composition and behavior characteristics of the map unit.
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Absence of an entry indicates that the

TABLE 14,--WILDLIFE HABITAT POTENTIALS

[See text for definitions of "“good," "fair," "poor," and "very poor."
soil was not rated]
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* This map unit is made up of two or more dominant kinds of soil.

composition and behavior characteristics of the map unit.
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See description of the map unit for

* This map unit is made up of two or more dominant kinds of soil.

composition and behavior characteristics of the map unit.




SOIL SURVEY

Entries under "Erosion factors--T" apply to the entire
Entries under "Wind erodibility group" and "Organic matter™ apply only to the surface layer.

TABLE 16,--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS
> means more than.

Absence of an entry indicates that data were not available or were not estimated]

[The symbol < means less than;
profile.
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* This map unit is made up of two or more dominant kinds of soil.

composition and behavior characteristics of the map unit.
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Risk of corrosion

T
t

High water table

in the Glossary explain terms such as "brief," "apparent,”

TABLE 17.--SOIL AND WATER FEATURES
FIooding

Absence of an entry indicates that the feature is not a concern]

and "perched."

BAY COUNTY, MICHIGAN
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TABLE 17.--SOIL AND WATER FEATURES--Continued

SOIL SURVEY

Soil name and
map symbol

High water table
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* This map unit

is made up of two or more dominant kinds of soil.
composition and behavior characteristics of the map unit.

See description of the map unit for

##% Tn the "High water table--Depth" column, a plus sign preceding the range in depth indicates that the

water table is above the surface of the soil.
water rises above the surface.

The first numeral in the range indicates how high the
The second numeral indicates the depth below the surface.
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TABLE 18.--CLASSIFICATION OF THE SOILS

[An asterisk in the first column indicates that the soil is a taxadjunct to the series. See text for a
description of those characteristics of the soil that are outside the range of the series]

S0il name Family or higher taxonomic class

T
'
]
1
]
]
!
Aquents---ececccmcmmca e { Mixed (calcareous), mesic Aquents
¥Bache--—— e i Coarse-silty, mixed (calcareous), mesic Mollic Haplaquepts
*Belleville-—~memaacnoeaaan i Sandy over loamy, mixed, mesic Typic Haplaquolls
*Cohoctahm—=mmmcmmmmee oo i Coarse-loamy, mixed, mesic Fluvaquentic Haplaquolls
*orunNgemmeemm e e e | Coarse-loamy, mixed, mesic Typic Haplaquolls
Essexville---c-cccmcmaaao i Sandy over loamy, mixed (calcareous), mesic Typic Haplaquolls
Guelphe-cemmmmcmceceeee { Fine-loamy, mixed, mesic Glossoboric Hapludalfs
fol Wl o1 Ko Ty | Fine-loamy, mixed, mesic Aeric Glossaqualfs
*Menominee--~~eeeaamcecaao | Sandy over loamy, mixed, frigid Alfic Haplorthods
Pipestone--meeccacccccaaaa | Sandy, mixed, mesic Entic Haplaquods
Poseyvillee=ecccmmoaauaaaao i Coarse-loamy, mixed, mesic Psammaquentic Hapludalfs
Rapson---—ececemccam e ) Sandy over loamy, mixed, mesic Entic Haplaquods
¥ROUSSEAU==m———mmcmee e | Sandy, mixed, frigid Entic Haplorthods
Sanilacee—=ccceccmcc e eas i Coarse-silty, mixed (calcareous), mesic Aeric Haplaquepts
*¥SloaNn-————memm e i Fine-loamy, mixed, mesic Fluvaquentic Haplaquolls
Tappan-=-—--cecccccmmccaaaa- | Fine-loamy, mixed (calcareous), mesic Typic Haplaquolls
*TODiCO==mmm ;e | Mixed, mesic Mollic Psammaquents
WiXOMm-eemcom e cccce e | Sandy over loamy, mixed, mesic Alfic Haplaquods

% U.S. GOVERNMENT PRINTING OFFICE: 1980 -295-757/47



Accessibility Statement

This document is not accessible by screen-reader software. The Natural Resources
Conservation Service (NRCS) is committed to making its information accessible to all
of its customers and employees. If you are experiencing accessibility issues and need
assistance, please contact our Helpdesk by phone at (800) 457-3642 or by e-mail at
ServiceDesk-FTC@ftc.usda.gov. For assistance with publications that include maps,
graphs, or similar forms of information, you may also wish to contact our State or local
office. You can locate the correct office and phone number at http://offices.sc.egov.
usda.gov/locator/app.

Nondiscrimination Statement

Nondiscrimination Policy

The U.S. Department of Agriculture (USDA) prohibits discrimination against its
customers, employees, and applicants for employment on the basis of race, color,
national origin, age, disability, sex, gender identity, religion, reprisal, and where
applicable, political beliefs, marital status, familial or parental status, sexual orientation,
whether all or part of an individual’s income is derived from any public assistance
program, or protected genetic information. The Department prohibits discrimination in
employment or in any program or activity conducted or funded by the Department. (Not
all prohibited bases apply to all programs and/or employment activities.)

To File an Employment Complaint

If you wish to file an employment complaint, you must contact your agency’s EEO
Counselor (http://directives.sc.egov.usda.gov/33081.wba) within 45 days of the date of
the alleged discriminatory act, event, or personnel action. Additional information can be
found online at http://www.ascr.usda.gov/complaint_filing_file.html.

To File a Program Complaint

If you wish to file a Civil Rights program complaint of discrimination, complete the
USDA Program Discrimination Complaint Form, found online at http://www.ascr.usda.
gov/complaint_filing_cust.html or at any USDA office, or call (866) 632-9992 to request
the form. You may also write a letter containing all of the information requested in
the form. Send your completed complaint form or letter by mail to U.S. Department
of Agriculture; Director, Office of Adjudication; 1400 Independence Avenue, S.W.;
Washington, D.C. 20250-9419; by fax to (202) 690-7442; or by email to program.
intake@usda.gov.

Persons with Disabilities

If you are deaf, are hard of hearing, or have speech disabilities and you wish to file
either an EEO or program complaint, please contact USDA through the Federal Relay
Service at (800) 877-8339 or (800) 845-6136 (in Spanish).

If you have other disabilities and wish to file a program complaint, please see the
contact information above. If you require alternative means of communication for
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program information (e.g., Braille, large print, audiotape, etc.), please contact USDA's
TARGET Center at (202) 720-2600 (voice and TDD).

Supplemental Nutrition Assistance Program

For additional information dealing with Supplemental Nutrition Assistance Program
(SNAP) issues, call either the USDA SNAP Hotline Number at (800) 221-5689, which
is also in Spanish, or the State Information/Hotline Numbers (http://directives.sc.egov.

usda.gov/33085.wba).

All Other Inquiries
For information not pertaining to civil rights, please refer to the listing of the USDA
Agencies and Offices (http://directives.sc.egov.usda.gov/33086.wba).
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