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How To Use This Soil Survey |

m

|General Soil Map|

The general soil map, which is the color map preceding the detailed soil maps, shows the survey area
divided into groups of associated soils called general soil map units. This map is useful in planning the
use and management of large areas.

To find information about your area of interest, locate that area on the map, identify the name of the

map unit in the area on the color-coded map legend, then refer to the section [General Soll Map Unils]
for a general description of the soils in your area.

Detailed Soil Maps

The detailed soil maps follow the general soil map. These maps can
be useful in planning the use and management of small areas.

To find information about
your area of interest,

locate that area on the
[Index to Map Sheets]
which precedes the soil
maps. Note the number of
the map sheet, and turn to
that sheet.

Locate your area of
interest on the map
sheet. Note the map unit
symbols that are in that
area. Turn to the[Tndex|
(to Map Units|(see Con-
tents), which lists the map
units by symbol and
name and shows the
- page where each map
unit is described.

INDEX TO MAP SHEETS

MAP SHEET

BaC

AsB

AREA OF INTEREST

NOTE: Map unit symbols in a soil
survey may consist only of numbers or
letters, or they may be a combination
of numbers and letters.

The[Summary of Tables|shows which table has data on a specific land use for each detailed soil map
unit. See Eontents|for sections of this publication that may address your specific needs.
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This soil survey is a publication of the National Cooperative Soil Survey, a
joint effort of the United States Department of Agriculture and other federal
agencies, state agencies including the Agricultural Experiment Stations, and
local agencies. The Soil Conservation Service has leadership for the federal
part of the National Cooperative Soil Survey. In line with Department of
Agriculture policies, benefits of this program are available to all, regardless of
race, color, national origin, sex, religion, marital status, handicap, or age.

Major fieldwork for this soil survey was completed in 1982. Soil names and
descriptions were approved in 1985. Unless otherwise indicated, statements in
this publication refer to conditions in the survey area in 1982. This survey was
made cooperatively by the Soil Conservation Service, the Purdue University
Agricuitural Experiment Station, and the Indiana Department of Natural
Resources, Soil and Water Conservation Committes. It is part of the technical
assistance furnished to the Jasper County Soil and Water Conservation District.
Financial assistance was made available by the Jasper County Commissioners.

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

| Cover: Sunflowers on Rensselaer fine sandy loam, till substratum.)
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Foreword

This soil survey contains information that can be used in land-pianning
programs in Jasper County, Indiana. it contains predictions of soil behavior for
selected land uses. The survey also highlights limitations and hazards inherent
in the soil, improvements needed to overcome the limitations, and the impact of
selected land uses on the snvironment.

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

Great differences in soil properties can occur within short distances. Some
soils are seasonally wet or subject to flooding. Some are shallow to bedrock.
Some are too unstable to be used as a foundation for buildings or roads.
Clayey or wet soils are poorly suited to use as septic tank absorption fields. A
high water table makes a scil 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 scil map. The
location of each soil is shown on the detailed soil maps. Each soil in the survey
area is described. Information on specific uses is given for each soil. Help in
using this publication and additional information are available at the local office
of the Soil Conservation Service or the Cooperative Extension Service.

Rcbert L. Eddleman
State Conservationist
Soil Conservation Service

vii
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JASPER COUNTY is in the northwestern part of
Indiana. It has an area of 359,321 acres, or about 561
square miles. The Kankakee River is the northern border
of the county. Rensselaer is the couniy seat.

General Nature of the County

This section gives general information about the
county. It describes history and settlement; climate;
physiography, relief, and drainage; transportation
facilities; manufacturing and busuness. and trends in
population and land use.

History and Settlement

When eatly French explorers, trappers, and
missionaries entered the area now known as Jasper
County, they were received by the Potawatomi (ndians.
These Indians were part of the Miami Confederation and
were the most powerful tribe northwest of the Wabash
River (7).

The survey area was ruled by the French during the
first quarter of the 18th century, by the British during the
middle part of the ceniury, and by the Americans during
the latter quarter. The area was part of the Northwest
Territory. In 1832, when the United States Government
signed a treaty with the Indians, the area was opened for

settlement. In that same year, the first permanent
setlement in the area was established, within the
present boundaries of Gilliam Township {5).

Subsequent settlement was slow until the end of the
19th century. Much of the county was unfavorable for
settlement. One such unfavorable area was the great
swamp in the northern part of the county. Drainage of
this swamp began in the 1850’s. This area was not
ready for agricultural development, however, until the
completion of the Kankakee Ditch in 1817.

Another area unfavorable for settlement was the large
prairie grassland that made up most of the southern part
of the county. This area supported a luxuriant cover of
native prairie grasses. Historical accounts indicate that
some of the grasses were tall enough to hide a man on
horseback. The area was unfavorable for settlement
because materials for fuel and home construction were
not available, fire was a constant hazard, and the heavy
sod could not be easily plowed.

When the early settlers arrived, the survey area had
no roads. Supplies were carried in on foot or on
horseback. Most of the early settlements were made
along the edges of wooded areas or in those areas.
Unlike the prairie grassland, the wooded areas provided
construction material, fuel, and protection.

Jasper County was established in 1835. It was named
after Sergeant Jasper, a hero of the Revolutionary War.



The original boundaries included pari or all of Benton,
Newton, and White Counties until 1859, when the
present boundaries were established (7). Rensselaer
was platted and surveyed in 1839 and was permanently
incorporated in 1866.

Climate

Prapared by the National Climatic Cerder, Asheville, North Carolina.

[Table 1]gives data on temperature and precipitation
for the survey area as recorded at Rensselaer, Indiana,
in the period 1951 to 1978. Table 2 khows probable
dates of the first freeze in fall and the last freeze in
spring.[Table J provides daia on length of the growing
sedson.

In winter the average temperature is 27 degrees F,
and the average daily minimum temperature is 18
degrees. The lowest temperature on record, which
occurred at Rensselaer on January 16, 1972, is -22
degrees. In summer the average temperature is 72
degrees, and the average daily maximum temperature is
84 degrees. The highest recorded temperature, which
occurred at Rensselaer on July 14, 1954, is 103
degrees.

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

all.

The total annual precipitation is 36.6 inches. Of this,
23 inches, or about 63 percent, usually falls in April
through September. The growing season for most crops
falls within this period. In 2 years out of 10, the rainfall in
April through September is less than 20 inches. The
heaviest 1-day rainfall during the period of record was
5.3 inches at Rensselaer. Thunderstorms occur on about
40 days each year.

The average seasonal snowfall is 26 inches. The
greatest snow depth at any one time during the period of
record was 13 inches. On the average, 6 days of the
year have at least 1 inch of snow on the ground. The
number of such days varies greatly from year o year.

The average relative humidity in midafternoon is about
60 percent. Humidity is higher at night, and the average
at dawn is about 80 percent. The sun shines 70 percent
of the time possible in summer and 40 percent in winter.
The prevailing wind is from the southwest. Average
windspeed is highest, 12 miles per hour, in spring.

Physiography, Relief, and Drainage

Most of Jasper County is a nearly level plain dissected
by the Kankakee and Iroquois Rivers and their many
fributaries. The county has four major physiographic
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areas—ihe Kankakee outwash plain, the Marseilles
moraine, the Iroquois lacustrine plain, and the Tipton till
plain.

The Kankakee outwash plain is characterized by a
nearly level topography. Low, meandering sand dunes or
ridges are in scattered areas throughout the plain. They
consist of windblown material about 1 foot to 30 feet
high. The larger areas of dunes lie in a general
northeast-southwest direction and are made up of a
series of small ridges. Many of these ridges are crescent
shaped.

The Marseilles moraine lies in a northeast-southwest
direction. It extends into the county directly north of
Rensselaer. It is characterized by an undulating to rolling
topography. Scattered sand ridges are along its northern
boundary.

The Iroquois lacustrine plain also is oriented in a
northeast-southwest direction. It generally is nearly level.
Low sand ridges rise a few feet above the general
ground level. Bedrock is at or near the surface in many
areas on this plain.

The Tipton till plain has two distinct topographic areas.
The area east of Carpenters Creek is characterized by a
nearly level topography. The area west of the creek
generaliy has a gently roliing topography and has
narrow, steep slopes along drainageways. In a few areas
on this plain, bedrock is at or near the surface.

Nearly all of Jasper County is in the basin of the
Kankakee River, except for a few areas in the eastern
part. Surface water in the northern one-third of the
county drains westward through the Kankakee River, and
that in the southern two-thirds generally drains westward
through the Iroquois River and its tributaries. The water
in one small area in the southeast corner of Milroy
Township drains east into the Tippecanoe River. The
county has no major lakes, but a few small ponds have
been constructed.

The highest point in the county is 770 feet above sea
level. It is in Garpenter Township, in the southwest
comer of section 32, near the Benton County line. The
lowest point in the county is 635 feet above sea level. It
is in the southern part of Keener Township, in the

northeast corner of section 30, near the Dehaan Ditch

{75).

Transportation Facilities

Jasper County has about 150 miles of state and
federal roadways, including Interstate 65, Federal
Highways 24 and 231, and State Highways 10, 14, 16,
49, 110, and 114. The county has 923 miles of county
roads. Approximately 42 percent of these roads are
paved.

Two public airports in Jasper County provide airfreight
and commuter services. Many small airports service
private planes. The county also is served by three
railroads.



Jasper County, Indiana

Manufacturing and Business

Agricuiture is the economic base of Jasper County.
The county has many agriculture-supporting businesses
and manufacturers. Firms are actively engaged in
research, food-product processing, and the manufacture
of storage hins (4). Important fruit and vegetable growers
and shippers are located within the county. Commaodity
brokers, butchers, livestock breeders, and veterinarians
are active in the county.

Local agencies provide farm management services,
aerial crop dusting, and grain elevators for exchange and
storage. Farm suppliers inciude equipment, seed, and
fertilizer dealers. Numerous drainage contractors and
suppliers of peat, gravel, sand, and topsocil are
throughout the county.

Trends in Population and Land Use

The population of Jasper Couniy has increased slowly
during the past 25 years (70). It was 20,429 in 1970 (7).
In 1975, the population was 24,381 and the population
density was 43 people per square mile. From 1960 to
1970, the growth rate was 8.4 percent (8). From 1970 to
1975, it was 19.3 percent. In 1980, the population was
26,182,

About 86 percent of the county is farmed. The chief
farm producis are cash-grain crops, specialty crops, and
livestock. In recent years the extent of urban
development has increased, especially in the
northwestern part of the county. Urban expansion is
expected to continue as naw subdivisions are platted
throughout the county.

How This Survey Was Made

This survey was made to provide information about the
soils in the survey area. The information includes a
description of the soils and their location and a
discussion of the suitability, limitations, and management
of the soils for specified uses. Soil scientists cbserved
the steepness, length, and shape of slopes; the general
pattern of drainage; the kinds of ¢crops and native planis
growing on the soils; and the kinds of bedrock. They dug
many holes to study the scil profile, which is the
sequence of natural layers, or horizons, in a soil. The
profile extends from the surface down into the
unconsclidated material in which the scil formed. The
unconsolidated material is devoid of roots and other
living organisms and has not been changed by other
biologic activity.

The soils in the survey area occur in an orderly pattem
that is related 1o the geology, the landforms, relief,
climate, and the natural vegetation of the area. Each
kind of soil is associated with a particular kind of
landscape or with a segment of the landscape. By
observing the soils in the survey area and relating their

position to specific segments of the landscape, a soil
scientist develops a concept, or model, of how the soils
were formed. Thus, during mapping, this model enables
the soil scientist to predict with considerable accuracy
the kind of soil at a specific location on the landscape.

Commonly, individual soils on the landscape merge
into one another as their characteristics gradually
change. To construct an accurate soil map, however, soil
scientists must determine the boundaries between the
soils. They can observe only a limited number of s0il
profiles. Nevertheless, these observations, supplemenied
by an understanding of the soil-landscape relationship,
are sufficient to verify predictions of the kinds of sail in
an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil
profiles that they studied. They noted soil color, texture,
size and shape of soil aggregates, kind and amount of
rock fragments, distribution of plant roots, acidity, and
other features that enable them to identify sails. Afier
describing the soils in the survey area and determining
their properties, the soil scientists assigned the scils to
taxonomic classes (units). Taxonomic classes are
concepts. Each taxonomic class has a set of soil
characteristics with precisely defined limits. The classes
are used as a basis for comparison to classify soils
systematically. The system of taxonomic classification
used in the United States is based mainly on the kind
and character of soil properties and the arrangement of
horizons within the profile. After the s0il scientists
classified and named the soils in the survey area, they
compared the individual soils with similar soils in the
same taxonomic class in other areas so that they could
confirm data and assemble additional data based on
experience and research.

While a soil survey is in progress, samples of some of
the scils in the area generally are collected for laboratory
analyses and for engineering tests. Soil scientists
interpreted the data from these analyses and tests as
well as the field-observed characteristics and the soil
properties in terms of expected behavior of the soils
under different uses. Interpretations for all of the soils
were field tested through observation of the soils in
different uses under different levels of management.
Some interpretations are modified 1o fit local conditions,
and new interpretations sometimes are developed to
meet local needs. Data were assembled from other
sources, such as research information, production
records, and field experience of specialists. For example,
data on crop yields under defined levels of management
were assembied from farm records and from field or plot
experiments on the same kinds of soil.

Predictions about soil behavior are based not only on
soil properties but also on such variables as climate and
biologicai activity. Soil conditions are predictable over
long periods of time, but they are not predictable from
year to year. For example, soil scientists can state with a
fairly high degree of probability that a given soil will have



a high water table within certain depths in most years,

but they cannot assure that a high water table will

glways be at a specific level in tha soil on a specific
ate.

After soil scientists located and identified the
significant natural bodies of soif in the survey area, they
drew the boundaries of these bodies on aerial
photographs and identified each as a specific map unit.
Aerial photographs show trees, buildings, fields, roads,
and rivers, all of which help in locating boundaries
accurately,

Map Unit Composition

A map unit delineation on a soil map represents an
area dominated by one major kind of soil or an area
dominated by several kinds of soil. A map unit is
identified and named according to the taxonomic
classification of the dominant soil or soils. Within a
taxonomic class there are precisely defined limits for the
properties of the soils. On the landscape, however, the
soils are natural objects. In common with other natural
objects, they have a characteristic variability in their
properties. Thus, the range of some observed properties
may extend beyond the limits defined for a taxonomic
class. Areas of soils of a single taxonomic class rarely, if
ever, can be mapped without including areas of soils of
other taxonomic classes. Gonsequently, every map unit
is made up of the soil or scils for which it is named and
some soiis that belong to other taxonomic classes.
These latter soils are called inclusions or included soils.

Most inclusions have properties and behavioral
patterns similar to those of the dominant soil or soils in
the map unit, and thus they do not affect use and
management. These are called noncontrasting (similar)
inclusions. They may or may not be mentioned in the
map unit descriptions. Other inclusions, however, have
properties and behavior divergent enough to affect use
or require different management. These are contrasting
(dissimilar) inclusions. They generally occupy small areas
and cannot be shown separately on the soil maps
because of the scale used in mapping. The inclusions of
contrasting soils are mentioned in the map unit
descriptions. A few inclusions may not have been
cbserved and consequently are not mentioned in the
descriptions, especially where the soil pattern was so
complex that it was impractical o make enough
observations tc identify all of the kinds of soil on the
landscape.

The presence of inclusions in a map unit in no way
diminishes the usefulness or accuracy of the soil data.
The objective of soil mapping is not to delineate pure
taxonomic classes of soils but rather to separate the
landscape into segments that have similar use and
management reguirements. The delineation of such
landscape segments on the map provides sufficient
information for the development of resource plans, but
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onsite investigation is needed to plan for intensive uses
in small areas.

Survey Procedures

Dr. Richard A. Weismiller, formerly Earth Science Aesearch Program
Leader, Laboratory for Application of Ramote Sensing, Purdue
Univarsity, helped prepare this section,

The general procedures followed in making this survey
are described in the Soil Conservation Services National
Soils Handbook and the Soil Survey Manual (12).
Geology maps and soil laboratory data from adjacent
counties were reviewed before and during the survey.
The use of remotely sensed data was important during
the progress of the survey. U.S, Geologic Survay
topographic maps, at a scale of 1:24,000, helpad the soil
scientists to relate land and image features.

Before the actual fieldwork began, the staff at Purdue
University’s Laboratory for Application of Remote Sensing
used Landsat-collected multispectral scanner data and
computer-assisted classification technigues to prepare
speciral maps. These maps depicted the spectral
patterns and boundaries of the soils throughout the
county.

Individual atlas sheets were registered to each of the
individual halftone positive mylars, which were used as
the mapping base. At a scale of 1:15,840, each pixel of
the spectral atlas represented 0.5 acre. Distinctive
symbois were used to depict each spectral class. An
accompanying legend listed the soil series most likely to
oceur within specified areas.

As they mapped the soils on the halftone positive
mylars, soil scientists traversed the landscape on foot,
by pickup, or by three-whesl, all-terrain cycles. The
traverses were made at intervals close enough for the
scientists to locate contrasting soil areas of about 2
acres. The data collected were used to identify the kinds
of sail and 1o establish the range of composition in sach
map unit.

The remotely sensed data were comrelated with soil
charactéristics through comparisons of the spectral
maps with conventionally prepared soil maps. These
characteristics included the color, texture, and organic
matter content of the surface layer and the drainage
class. The final spectral maps were correlated only with
drainage characteristics since this correlation proved o
be the most consistent one.

The spectral informaticn aided in the determination of
map unit composition, both the type and the extent of
the soils. The map unit inclusions were identified through
the use of this information. The map unit Zadog-Maumee
loamy sands was first identified through the use of this
photo information.

Samples for chemical and physical analyses were
taken from representative sites of several of the soits in
the survey area. The chemical and physical analyses
were made by the Soil Characterization Laboratory,



Jasper County, Indiana

Department of Agronomy, Purdue University. The results
of the analyses are stored in a computerized data file at
the laboratory. A description of the laboratory procedures
can be obtained on request from the laboratory. The

resuits of the studies can be obtained from the
Department of Agronomy, Purdue University, and the Soil
Conservation Service, State Office, Indianapolis, Indiana.






General Soil Map Units

The general soil map at the back of this publication
shows the soil associations in this survey area. Each
association has a distinctive pattern of soils, relief, and
drainage. Each is a unique natural landscape. Typically,
an association consists of one or more major soils and
some minor soils. It is named for the major soils. The
s0ils making up one association ¢an occur in another but
in a different pattern. :

The general soil map can be used to compare the
suitability of large areas for general land uses. Areas of
‘suitable soils can be identified on the map. Likewise, .
areas where the 50ils are not suitable can be identified.

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

The names, descriptions, and delineations of the soils
identified on the general soil map of this county do not
always agree or join fully with those of the soils identified
on the maps of adjoining counties published at an earlier
date. Some differences are the result of changes in
concepts of soil series. Other differences result from
variations in the extent of the soils. Others are the result
of variations in the slope range allowed in the
associations.

Soil Descriptions

Dominantly Deep, Nearly Levei,.Very Poorly Drained
Solls That Are Subject to Flooding; on Bottom Land

These soils make up about 7 percent of the county.
They have a high water table and are frequently flocded
in late fall and early spring. Most areas are used for
cultivated crops. A few are used -as woodland. Most of
the major soils are fairly well suited or poorly suited to
agronomic uses and are generally unsuited to urban
uses.

1. Suman-Craigmile-Prochaska Association

Desp, nearly level, vary poorly drained, medium textured
o coarse lextured soils formed in silly and loamy
alluvium over sandy deposits or in sandy alfuvium; on
bottorm land

. This association is in nearly level or slightly
depressional areas on flood plains aleng large sireams.
The major soils are frequently flooded in late fall and
early spring. The landscape is characterized by a gradual
swale and swell topography. Slopes are 0 to 1 percent.

This association makes up about 7 percent of the
county. It is about 40 percent Suman soils, 29 percent
Craigmile soils, 21 percent Prochaska soils, and 10,
percent minor s0ils.

The Suman $oils are in broad depressional areas on
the first bottoms of flood plains. Typically, they have a
surface layer of black loam, a subsurface layer of black
clay loam, and a subsoil of dark gray clay lcam. These
soils are moderately slowly permeable in the solum and
rapidly permeable in the substratum.

The Cralgmile soils are in broad depressional areas on
the second bottoms of flood plains. Typically, they have
a surface layer of black sandy loam and a subsurface
layer of very dark gray sandy loam. These soils are
moderately rapidly permeable in the upper part and
rapidly permeable in the lower part.

The Prochaska soils are in broad depressional areas
on the second bottoms of flood plains. Typically, they
have a surface layer of very dark gray loamy sand, a
subsurface layer of very dark gray loamy sand, and a
subsoil of dark grayish brown, dark gray, and gray loamy
sand. These soils are rapidly permeable.

Of minor extent in this association are the very poorly
drained Sloan soils along narrow drainageways.

Most areas are used for cultivated crops. A few are
used for pasture, woodland, or wetland wildlife habitat.
This association is fairly well suited to cultivated crops
and poorly suited to speciaity crops. Flooding and
wetness are the main management concerns, Earthen
dikes and dams have been constructed in many areas to
minimize the hazard of flooding, and extensive areas
have been drained.

The Suman soils are well suited to trees, and the
Craigmile and Prochaska soils are fairly well suited.
Water-tolerant species should be selected for planting.
Removing unwanted species improves the stands.

This association is generally unsuited to building site
development and sanitary facilities, mainly because of
the flooding.



Dominantly Deep, Nearly Level to Strongly Sloping,
Well Drained tc Somewhat Poorly Drained Soils That
Are Subject to Wind Erosion and Drought; on
Uplands

These soils make up about 19 percent of the county.
They generally are sandy soils that have a low available
water capacity and are highly susceptible to wind
erosion. Nearly all areas are used for woodland or
cultivated crops. A few are used for hay and pasture.
The suitability of the major scils for agronomic uses
ranges from poor to good. These soils are fairly well
suited to urban uses.

2. Qakville-Morocco-Brems Association

Deep, nearly level lo strongly sloping, well drained o
somewhat poorly drained, coarse textured solls formed
in sandy outwash; on uplands

This association is on knolls and ridges on outwash
plains. Slopes range from 0 to 15 percent.

This association makes up about 19 percent of the
county. It is about 48 percent Oakville soils, 27 percent
Morocco 50ils, 23 percent Brems soils, and 2 percent
minor soils.

The well drained or moderately well drained, nearly
level to strongly sloping QOakville soils are on ridges and
knollis. Typically, they have a surface layer of very dark
grayish brown fine sand and a subsoil of dark brown,
dark yellowish brown, and yellowish brown fine sand.
These soils are rapidly permeable. _

The somewhat poorly drained, nearly level Morocco
soils are on swells. Typically, they have a surface layer
of dark grayish brown loamy sand, a subsurface layer of
light yellowish brown loamy fine sand, and a subsoil of
veory pale brown and light gray fine sand. These soils are
rapidly permeable.

The moderately well drained, nearly level and gently
sloping Brems solls are on slightly convex rises.
Typically, they have a surface layer of dark brown loamy
sand and a subsoil of dark yellowish brown, yellowish
brown, and pale brown sand. These soils are rapidly
permeable.

Of minor extent in this association are the very poorly
drained Newton soils in depressional areas.

This association is used for cultivated crops, hay,
pasture, specialty crops, and woodland. The major soils
are poorly suited to culiivated crops. They are fairly well
suited to specialty crops, such as asparagus, blueberries,
and Christmas trees. Droughtiness and wind erosion are
the main management concerns.

The major soils are well suited to trees. Containerized
nursery stock or overstocking is needed to compensate
for seedling mortality. Removing unwanted species
improves the stands.

The Oakville and Brems soils are fairly well suited to
building site development and sanitary facilities, and the
Morocco soils are poorly suited. The slope, a poor
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filttering capacity, and the wetness are the main
limitations.

Dominantly Deep, Nearly Level, Very Poorly Drained,
Organic Solls That Are Subject to Wind Erosion; on
Bottom Land and Uplands

These soils make up about 3 percent of the county.
They are very high in organic matter content and have a
high water table. Areas that are drained and cultivated
are extremely susceptible to wind erosion. Most areas
are used for cultivated crops or specialty crops, such as
potatoes and mint. A few are used for pasture,
woodland, or wetland wildlife habitat. The major soils are
poorly suited to cultivated crops, well suited t0 specialty
crops, and generally unsuited to urban uses.

3. Houghton-Muskego-Adrian Association

Deep, nearly level, very poorly drained soils formed in
organic deposits or in organic deposits over
coprogenous earth or sandy outwash; on bottorn land
and uplands

This association is in depressional areas on flood
plains and outwash plains characterized by a gradual
swale and swell topography. It also is in depressional
areas on moraines. Slopes range from 0 to 2 percent.

This association makes up about 3 percent of the
county. It is about 44 percent Houghton soils, 24 percent
Muskego soils, 16 percent Adrian soils, and 16 percent
minor soils.

The Houghton soils are in depressions on flood plains,
outwash plains, and moraines. Typically, they are black
muck in the upper part, very dark gray muck in the next
part, and dark reddish brown muck in the lower part.
These soils are moderately rapidly permeabls to
moderately slowly permeable.

The Muskego soils are in depressions on outwash
plains and moraines. Typically, they are black muck in
the upper part, dark brown muck in the next part, and
grayish brown and gray coprogenous earth in the lower
part. These soils are moderately rapidly permeable to
moderately permeable in the organic layers and slowly
permeable in the coprogencus material.

The Adrian soils are in depressions on outwash plains
and moraines, Typically, they are black muck in the
upper part, very dark gray muck in the next part, and
pale brown and gray sand in the lower part. These soils
are moderately rapidly permeable to moderately slowly
permeable in the organic layers and rapidly permeable in
the underlying sand.

Of minor extent in this association are the very poorly
drained Ackerman, Edwards, and Warners soils in nearly
level areas and in slight depressions.

Most areas are drained and are used for cultivated
crops or specialty crops. A few are used for pasture,
woodland, or wetland wildlife habitat. This association is
poorly suited to cultivated crops and well suited to
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specialty crops, such as vegetables, potatoes, and mint.
The wetness and the hazards of ponding and wind
erosion are the main management concems.

The major soils are poorly suited to trees. The main
management concerns are the ponding, the wetness,
and the hazard of windthrow.

The major scils are generally unsuited to building site
development and sanitary facilities, mainly because of
the ponding, the wetness, and excess humus.

Dominantly Deep, Nearly Level, Very Poorly Drained
and Somewhat Poorly Drained Soils That Are Subject
to Wind Erosion; on Uplands

These soils make up about 31 percent of the county.
They have a seasonal high water table and are
susceptible to wind erosion. Most areas are used for
cultivated crops. A few are used for hay and pasture or
for woodland. Most of the major soils are fairly well
suited or poorly suiied o agronomic uses and are
generally unsuited or poorly suited to urban areas.

4. Maumee-Zadog-Watseka Association

Deep, nearly level, very poorly drained and somewhat
poorly drained, coarse lexiured soils formed in sandy
and loamy outwash; on uplands

This association is in nearly level or slightly
depressional areas on outwash plains characterized by a
gradual swale and swell topography. Slopes range from
0 tc 2 percent.

This association makes up about 23 percent of the
county. It is about 48 percent Maumee soils, 25 percent
Zadog soils, 24 percent Watseka soils, and 3 percent
minor soils.

The Maumee soils are very poorly drained. Typically,
they have a surface layer and subsurface layer of very
dark gray loamy sand. The substraium is grayish brown
loamy sand in the upper part and light brownish gray
sand in the lower part. These soils are rapidly
permeable.

The Zadog soils are very poorly drained. Typically,
they have a surface layer of black loamy sand, a
subsurface layer of black fine sandy ioam, and a subsoil
of yellowish red and grayish brown sandy clay loam.
These soils are moderately permeable in the solum and
rapidly permeable in the substratum.

The Watseka soils are somewhat poorly drained.
Typically, they have a surface layer of very dark gray
loamy fine sand and a subsoil of grayish brown and light
brownish gray fine sand. These soils are rapidly
permeable.

Of minor extent in this association are the very poorly
drained Mussey soils in nearly level areas and in slight
depressions.

Most areas are drained and are used for cultivated
crops. A few are used for pasture, woodland, or specialty
crops. The Maumes and Zadog soils are fairly well
suited to cultivated crops, but the Watseka soils are

poorly suited. All three soils are fairly well suited to a
wide variety of specialty crops. such as asparagus,
blueberries, and potatoes|{fig. 1)} The seasonal wetness
and the hazard of ponding are the main management
concerns. Wind erosion is a hazard. Droughtiness can be
a problem in summer.

The Maumee and Zadog soils are fairly weil suited to
trees. The Watseka soils are not wooded. Water-tolerant
species should be selecied for planting on the Maumee
and Zadog soils. Removing unwanted species improves
the stands.

The Maumee and Zadog soils are generally unsuited
to building site development and sanitary facilities, and
the Watseka soils are poorly suited. The wetness and
the ponding are the main managerment concerns.

5. Gilford-Morocco Association

Deep, nearly level, very poorly drained and sormewhat
poorly drained, moderately coarse lextured and coarse
textured soils formed in loamy sediments over sandy
outwash or in sandy outwash; on uplands

This association is in nearly level or slightly
depressional areas on outwash plains characlerized by a
gradual swale and swell topography. Slopes range from
0 to 2 percent. They are commonly less than 1 percent.

This association makes up about 8 percent of the
county. It is about 58 percent Gilford soils, 35 percent
Moroceo soils, and 7 percent minor soils.

The very poorly drained Gilford soils are in broad
depressional areas. Typically, they have a surface layer
of very dark gray fine sandy ioam, a subsurface layer of
very dark gray fine sandy loam, and a subsoil of grayish
brown fine sandy loam. These soils are moderately
rapidly permeable.

The somewhat poorly drained Morocco soils are on
swells. Typically, they have a surface layer of dark
grayish brown loamy sand, a subsurface layer of light
yellowish brown loamy fine sand, and a subsoil of very
pale brown and light gray fine sand. These soils are
rapidly permeable.

Of minor extent in this association are the somewhat
poorly drained Metamora and Watseka soils on slight
riges.

Most areas are drained and are used for cultivated
crops. A few are used for woodland, hay, pasture|(fig. 2)
or specialty crops.

The Gilford soils are fairty well suited to cultivated
crops, but the Morocco soils are poorly suited. Both soils
are fairly well suited to a wide variety of specialty crops,
such as asparagus, blueberries, and Christmas trees.
The hazard of ponding and the seasonal wetness are
the main management concerns. Wind erosion is a
hazard. Droughtiness can be a problem in summer.

The Gilford soils are fairly well suited to trees, and the
Morocco soils are well suited. Water-tolerant species



10

Soil Survey

[CEigure 1]-Potatoes on Watseka-Maumee loamy sands, in the foreground, and in an irrigated area of Ackerman and Muskego solls, in the

background.

should be selected for planting. Removing unwanted
species improves the stands.

The Gilford soils are generally unsuited to building site
development and sanitary facilities, and the Morocco
soils are poorly suited. The ponding and the wetness are
the main management concerns.

Dominantly Deep, Nearly Level and Gently Sloping,
Well Drained Soils; on Uplands

These soils make up about 4 percent of the county.
They are susceptible to erosion. Most areas are used for
cultivated crops. A few are used for hay, pasture, or
woodland. The major seils are fairly well suited or well
suited to agronomic and urban areas.

6. Parr-Ayr-Wawasee Assoclation

Deep, nearly level and gently sloping, well drained,
medium lextured to coarse fextured soifs formed in

loamy or sandy outwash over tiff; on uplands

This association is on knolls and ridges on recessional
moraines. Slopes range from 1 to 6 percent.

This association makes up about 4 percent of the
county. It is about 30 percent Parr soils, 21 percent Ayr
soils, 19 percent Wawasee soils, and 30 percent minor
soils.

The Parr solls are gently sloping. Typically, they have
a surface layer of very dark gray fine sandy loam. The
subsoil is brown fine sandy loam in the upper part, dark
yellowish brown clay loam in the next part, and yellowish
brown sandy clay loam in the lower part. These soils are
moderately permeable.

The Ayr soils are nearly level and gently sloping.
Typically, they have a surface layer of black loamy fine
sand and a subsurface layer of very dark gray loamy
sand. The subscil is dark brown and brown sand in the
upper part, yellowish brown locamy sand in the next part,
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A pastured area of Gilford and Morocco scils. Chelsea solls are on the ridge in the background.

and yellowish brown loam in the lower part. These soils
are rapidly permeable in the upper sandy layers and
moderately permeable in the lower part.

The Wawasee soils are gently sloping. Typically, they
have a surface layer of dark grayish brown loam and a
subsoil of dark brown and dark yellowish brown (oam.
These soils are moderately permeable.

Of minor extent in this association are the very poorly
drained Brookston soils in depressional areas and
drainageways and the weil drained Metea and
excessively drained Sparta soils on ridges and knolls.

Most areas are used for cultivated crops. A few are
used for hay, pasture, or woodland. The Parr and
Wawasee soils are well suited to cultivated crops, and

the Ayr soils are fairly well suited. All three soils are fairly
well suited to specialty crops. The hazard of erosion is
the main management concern.

The Wawasee soils are well suited to trees. The Parr
and Ayr soils are not wooded. Removing unwanted
species improves the stands in areas of the Wawasee
soils.

The Parr and Wawasee soils are well suited to building
site development and sanitary facilities, and the Ayr soils
are fairly well suited. The slope, the potential for frost
action, the restricted permeability or a poor filtering
capacity, and seepage are the main management
concerns.
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Dominantly Moderately Deep, Nearly Level and
Gently Sloping, Well Drained and Very Poorly
Drained Soils; on Uplands

These soils make up about 1 percent of the county.
They are 20 to 40 inches deep over limestone bedrock.
They are susceptible to erosion. Most areas are used for
culiivated crops. A few are used for hay and pasture.
The major soils are well suited or fairly well suited to
agronomic uses. They are poorly suited or generally
unsuited to urban uses.

7. Rockton-Faxon Association

Moderately deep, nearly level and gently sloping, well
drained and very poorly drained, moderar%lv coarse
textured and medium textured soils formed in loamy
outwash over fimestone badrock; on uplands

This association is in nearly ievel or slightly convex
areas on outwash plains and ground moraines
characterized by a swale and swell topography. Slopes
range from 0 to 3 percent.

This association makes up about 1 percent of the
county. It is about 59 percent Rockion soils, 39 percent
Faxon solls, and 2 percent minor soils.

The well drained, nearly level and gently sloping
Rockton soils are on swells. Typically, they have a
surface iayer and subsurface layer of very dark grayish
brown fine sandy loam. The subsoil is dark yellowish
brown loam in the upper part and brown sandy clay loam
in the lower part. These scils are moderately permeabile.

The very poorly drained, nearly level Faxon soils are in
broad depressional areas. Typically, they have a surface
layer of very dark gray loam. The subsoil is dark grayish
brown loam in the upper part and gray sandy clay loam
in the lower part. These soils are moderately permeable.

Of minor extent in this association are the moderately
well drained Grovecity soils on rises.

Most areas are used for cultivated crops. A few are
used for hay and pasture. This association is well suited
to cultivated crops and fairly well suited to specialty
crops. A shallow root zone, erosion, and wetness are the
main management congcerns.

The Rockton soils are poorly suited to building site
development and sanitary fagcilities, and the Faxon soils
are generally unsuited. The main limitations are the
depth to bedrock, the shrink-swell potential, and the
hazard of ponding.

Dominantly Deep, Nearly Level and Gently Sloping,
Very Poorly Drained to Moderately Well Drained
Solls; on Uplands

These soils make up about 35 percent of the county.
They have a seasonal high water table. Most areas are
used for culiivated crops. A few are used for hay,
pasture, or woodland. Most of the major soils are well
suited or fairly well suited to agronomic uses and are
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fairly well suited, poorly suited, or generally unsuited to
urban uses.

8. Rensselaer, till substratum-Markton-
Aubbeenaubbee Association

Deep, nearly level and gently sloping, very poorly
drained and somewhat poorly drained, moderately
coarse textured and coarse textured soils formed in
loamy and sandy outwash over loamy till; on uplands

This association is in nearly level or slightly
depressional areas on recessional moraines
characterized by a swale and swell topography. Slopes
range from 0 to 3 percent. '

This association makes up about 7 percent of the
county. It is about 64 percent Rensgselaer soils, 16
percent Markton soils, 9 percent Aubbeenaubbee soils,
and 11 percent minor soils.

The very poorly drained, nearly level Rensselaer soils
are in brogd deprassional areas. They have a substratum
of till. Typically, they have a surface layer of black fine
sandy loam. The subsoil is very dark gray fine sandy
loam in the upper part, gray sandy loam in the next part,
and light gray loam in the lower part. These soils are
moderately permeable.

The somewhat poorly drained, nearly level and gently
sloping Markton soils are on rises. Typically, they have a
surface layer of dark brown sand. The subsoll is brown
and yellowish brown sand in the upper part and
yellowish brown loam in the lower part. These soils are
rapidly permeable in the upper sandy layers and
moderately permeable in the lower part.

The somewhat poorly drained, nearly level and gently
sloping Aubbeenaubbes soils are on rises. Typically, they
have a surface layer of dark grayish brown fine sandy
loam and a subsurface layer of brown fine sandy loam.
The subscil is dark brown sandy ¢lay loam in the upper
part, brown clay loam in the next part, and light brownish
gray loam in the lower part. These soils are moderately
permeable.

Of minor extent in this association are the somewhat
poorly drained Metamora soils on slight rises, the very
poorly drained Ackerman and Mussey soils in nearly
ievel areas and slight depressions, and the well drained
Metea soils on ridges and knolls.

Most areas are drained and are used for cultivated
crops. A few are used for hay, pasture, or woodland. The
Aubbeenaubbee and Rensselaer soils are well suited to
cultivated crops, and the Markion soils are fairly welt
suited. All three soils are fairly well suited to specialty
crops. The hazard of ponding and the wetness are the
main management concerns. Wind erosion is a hazard.

The major soils are well suited to trees. Water-tolerant
species should be selected for planting. Removing
unwanted species improves the stands.

The Rensselaer soils are generally unsuited to building
site development and sanitary facilities, and the Markton
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and Aubbeenaubbee soils are poorly suited. The ponding
and the wetness are the major management concerns.

9. Rensselaer, till substratum-Darroch, till
substr;atum-Wolcott Association

Deep, nearly level, very poorly drained and somewhat
poorly drained, medium textured and moderalely fine
textured soils formed in loamy outwash over loamy till:
on uplands

This association is in nearly level and slightly convex
areas on ground moraines characterized by a swale and
swell topography. Slopes range from 0 to 2 percent.

This association makes up about 8 percent of the
county. It is about 43 percent Rensselaer soiis, 26
percent Darroch soils, 14 percent Wolcott soils, and 17
percent minor soils.

The very poorly drained Rensselaer soils are in broad
depressional areas. They have a substratum of till.
Typically, they have a surface layer of very dark gray
loam, a subsurface layer of very dark gray loam, and a
subsoil of dark gray clay loam. These soils are
moderately permeable.

The somewhat poorly drained Darroch soils are on
swells. They have a substratum of till. Typically, they
have a surface layer of very dark gray silt loam and a
subsurface layer of very dark grayish brown clay loam.
The subsail is yellowish brown clay loam in the upper
part and gray sandy clay loam in the lower part. These
soils are moderately permeable.

The very poorly drained Wolcott soils are in broad
depressional areas. Typically, they have a surface layer
of black clay loam, a subsurface layer of very dark gray
clay loarn, and a subsoil of clive gray loam. These soils
are moderately permeable.

Of minor extent in this association are the somewhat
poorly drained Odell soils on slight rises and the
excessively drained Sparta soils on rises and knolls. The
Sparta soils have a loamy substratum.

Most areas are drained and are used for cultivated
crops. A few are used for hay and pasture. This
association is well suited to cultivated crops. It is fairly
well suited to specialty crops. The wetness and the
hazard of ponding are the main management concerns.

The Rensselaer scils are well suited to trees. The
Darroch and Wolcott soils are not wooded. Water-
tolerant species should be selected for planting on the
Rensselaer soils. Removing unwanted species improves
the stands.

The Rensselaer and Wolcott soils are generally
unsuited to building site developmant and sanitary
facilities, and the Darroch soils are poorly suited. The
ponding and the wetness are the main management
COoncerns.

10. Reddick-Andres-Corwin Association

Deap, nearly level and gently sloping, poorly drained to
moderately well drained, moderalely fine textured and
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medium lexitured soits formed in sifty and foamy outwash
over silty and loamy Hil: on uplands

This association is on knclls and in depressional areas
on ground moraines and recesgsional moraines
characterized by a swale and swell topography. Slopes
range from 0 6 3 percent.

This association makes up about 5 percent of the
county. It is about 35 percent Reddick soils, 33 percent
Andres soils, 26 percent Corwin soils, and 6 percent
minor soils.

The poorly drained, nearly level Reddick soils are in
broad depressions and swales on ground moraines.
Typically, they have a surface layer of black silty clay
loam, a subsurface layer of very dark gray clay loam,
and a subsoil of dark gray, olive gray, and gray clay
loam. These soils are moderately permeable in the upper
part and slowly permeable or very slowly permeabie in
the substratum.

The somewhat poorly drained, nearly level Andres
soils are on swells on ground moraines. Typically, they
have a surface layer of very dark gray loam and a
subsoil of dark brown, dark vellowish brown, and pale
brown clay loam. These soils are moderately permeable
in the upper part and moderately slowly permeable in the
substratum.

The moderately well drained, nearly level and gently
sloping Corwin soils are on swells on ground moraines
and recessional moraines. Typically, they have a surface
layer and subsurface layer of very dark brown lcam. The
subsoil is dark brown loam in the upper part, dark
yellowish brown and yellowish brown ¢lay loam in the
next part, and yellowish brown loam in the lower part.
These soils are moderately permeable.

Of minor extent in this association are the somewhat
poorly drained Metamora soils on slight rises.

Most areas are drained and are used for cultivated
crops. A few are used for hay and pasture. This
association is well suited to cultivated crops and fairly
well suited to specially crops. The hazard of ponding and
the wetness are the main management concerns.

The Reddick soils are generally unsuited to building
site development and sanitary facilities, and the Andres
and Corwin soils are poorly suited. The ponding and the
wetness are the main management concerns.

11. Montgomery-Strole-Nesius Association

Deep, nearly level and gently sfoping, very poorly
drained, somewhat poorly drained, and moderately well
drained, moderately fine textured and coarse textured
soils formed in sifty and ciayey lacustrine sediments or in
sandy eolian deposits; on uplands

This association is in broad depressions and on
slightly convex rises on lake plains characterized by a
gradual swale and swell topography. Slopes range from
€ to 3 percent.
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This association makes up about 4 percent of the
county. it is about 43 percent Montgomery soils, 30
percent Strole soils, 17 percent Nesius soils, and 10
percent soils of minor extent.

The very poorly drained, neatly level Montgomety soils
are in broad depressional areas. Typically, they have a
surface layer of very dark gray silty clay loam and a
subsoil of dark gray and dark grayish brown silty clay
loam. These soils are slowly permeable.

The somewhat poorly drained, nearly level Strole soils
are on swells. Typically, they have a surface layer and
subsurface layer of very dark gray clay loam and a
subsoil of olive brown and light olive brown clay and silty
clay. These soils are slowly permeable.

The moderately well drained, nearly level and gently
sloping Nesius soils are on slightly convex rises.
Typically, they have a surface layer of very dark gray fine
sand, a subsurface layer of dark brown fine sand, and a
subsoil of dark yellowish brown, brown, yellowish brown,
and strong brown fine sand. These soils are rapidly
permeable.

Of mincr extent in this association are the moderately
well drained Lucas soils on ridges and knolls.

Most areas are drained and are used for cultivated
crops. A few are used for hay, pasture, or woodland. The
Montgomery soils are fairly well suited to cultivated
crops, the Strole soills are well suited, and the Nesius
soils are poorly suited. All three soils are fairly well
suited to speciaity crops. The wetness of the
Montgomery and Strole soils and droughtiness in the
Nesius soils are the main management concerns.

The Montgomery and Nesius soils are well suited to
trees. The Strole soils are not wooded, Water-tolerant
species should be selected for planting on the
Moentgomery soils. Removing unwanted species
improves the stands.

The Montgomery soils are generally unsuited to
building site development and sanitary facilities, the
Strole soils are poorly suited, and the Nesius soils are
fairly well suited. Ponding, wetness, and the shrink-swell
potential are the major management concerns.

12. Rensselaer-Darroch-Nesius Assoclation

Deep, nearly level and tfy sioping, ve.

drained, sofgewhar poo%?fndf};mgg ’?nd m%g‘grgtely welf
drained, medium texitured and coarse textured soils
formed in loamy and sifly outwash or in sandy eofian
deposits; on uplands

This association is in broad depressions and on
slightly convex rises on outwash plains and lake plains
characterized by & gradual swale and swell topography.
Slopes range from 0 to 3 percent.

This association makes up about 7 percent of the
county. It is about 59 percent Rensselaer soils, 29
percent Darroch sails, 7 percent Nesius soils, and 5
percent minor soils.
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The very poorly drained, nearly level Rensgelaer soils
are in broad depressions on outwash plains. Typically,
they have a surface layer and subsurface layer of very
dark gray loam and a subsoil of dark gray, grayish
brown, and gray loam and silt loam. These soils are
moderately permeable.

The somewhat poorly drained, nearly level Darroch
soils are on swells on outwash plains. Typically, they
have a surface layer of very dark grayish brown loam.
The subsoil is dark grayish brown ioam in the upper part
and brown and yeliowish brown clay loam in the lower
part. These soils are moderately permeable.

The moderately well drained, nearly level and gently
sloping Nesius scils are on slightly convex rises on
outwash plains and lake plains. Typically, they have a
surface layer of very dark gray fine sand, a subsurface
layer of dark brown fine sand, and a subsoil of dark
yellowish brown, brown, yaliowish brown, and strong
brown fine sand. These soils are rapidly permeable.

Of minor extent in this association are the somewhat
poorly drained Whitaket soils on slight rises.

Most areas are drained and are used for cultivated
crops. A few are used for hay, pasture, or woodland. The
Rensselaer and Darroch soils are well suited to
cultivated crops, but the Nesius soils are poorly suited.
All three soils are fairly well suited to speciaity crops.
The wetness of the Rensselaer and Darroch soils and
droughtiness in the Nesius soils are the main
management concerns.

The Rensselaer and Nesius soils are wel! suited to
trees. The Darroch soils are not wooded. Water-tolerant
species should be selected for planting on the
Rensselaer soils.

The Rensselaer soils are generally unsuited to building
site development and sanitary facilities, the Darroch soils
are poorly suited, and the Nesius soils are fairly well
suited. Ponding and wetness are the main management
concerns.

13. Iroquois-Papineau-Simonin Association

Deep, nearly level, very poorly drained, somewfiat poorty
drained, and moderate{y wefl drainsd, moderateb/ coarse
textured and coarse textured soils formed in sandy and
loamy outwash over silty and clayey lacustrine
sediments; on uplands

This association is on swells and in depressional areas
on outwash plains characterized by a swale and swell
topography. Slopes range from 0 to 2 percent. They are
commonly less than 1 percent.

This association makes up about 4 percent of the
county. It is about 53 percent Iroquois soils, 22 percent
Papineau soils, 16 percent Simonin soils, and 9 percent
minor soils.

The very poorly drained Iroquois soils are in broad
depressional areas. Typically, they have a surface layer
of very dark brown fine sandy loam and a subsurface
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layer of very dark grayish brown sandy loam. The subsoil
is dark grayish brown and gray sandy clay loam in the
upper part and gray clay loam in the lower part. These
soils are moderately permeable in the upper part and
very slowly permeable in the substratum.

The somewhat poorly drained Papineau soils are on
swells. Typically, they have a surface layer of very dark
gray sandy loam and a subsurface layer of very dark
gray sandy clay loam. The subsoil is grayish brown
sandy clay loam in the upper part and grayish brown silty
clay in the lower part. These soils are moderately
permeable in the upper part of the solum and slowly
permeable in the lower part and in the substratum.

The moderately well drained Simonin soils are on
swells. Typically, they have a surface layer of very dark
grayish brown loamy sand and a subsurface layer of
dark brown loamy sand. The subsoil is dark brown sand
in the upper part, yellowish brown fine sandy loam in the
next part, and olive brown silty clay in the lower part.
These soils are rapidly permeable in the upper part of
the solum and very slowly permeable in the lower part
and in the substratum.

Of minor extent in this association are the somewhat
poorly drained Whitaker soils on slight rises.

Most areas are drained and are used for cultivated
crops. A few are used for hay, pasture, or specialty
crops. The Iroquois and Papineau soils are well suited to
cuitivated crops, and the Simonin soils are fairly well
suited. All three soils are fairly well suited io specialty
crops. The wetness of the Iroquois and Papineau soils
and droughtiness in the Simonin soils are the main
management concerns.

The Iroquois soils are generally unsuited to building
site development and sanitary facilities, the Papineau
soils are poorly suited, and the Simonin soils are fairly
well suited. Ponding, wetness, and the shrink-swell
potential are the main management concerns.

Broad Land Use Considerations

The soils in Jasper Gounty vary widely in their
suitability for major land uses. The general soil map is
most useful in pianning the general outline of land uses,
but it cannot be used in the selection of sites for specific
uses, such as urban structures.

About 83 percent of the acreage in the county is used
for cuitivated crops, mainly corn and soybeans. Most of
this land is well suited or fairly well suited to cultivated
crops. The Suman-Craigmile-Prochaska association is
only fairly well suited because it is frequently flooded in
the spring. Slight or moderate crop damage occurs some
years, but the flooding usually occurs prior to the
planting season.

Ponding and wetness are the major concerns in
managing most of the associations for cultivated crops.
Although severai of the associations are severely limited
by ponding and wetness, many of the soils in these
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associations are well suited to farming because an
adequate drainage system has been installed. Erosion is
the primary management concern in areas of the Parr-
Ayr-Wawasee association. This association is well suited
to cultivated crops if erosion is controlled. The Oakuville-
Morocco-Brems association is poorly suited to cultivated
crops because of droughtiness and wind erosion. Some
areas of this association are irigated.

Approximately 10 percent of the acreage in the county
is used for speciaity crops. These crops are grown in
numerous areas throughout the county, mainly in the
Houghton-Muskego-Adrian association. The main
speciality crops grown in areas of this association are
mint and potatoes. The major soils are well suited to
specialty crops. Ponding and wetness are the major
management concerns. Many areas of this association
not only are drained but also are irrigated at critical
periods during the growing season. ;

The Suman-Craigmile-Prochaska association is the
only association in the county that is poorly suited to
specialty crops. This assaociation is frequently fiooded in
late fall and early spring. The Maumee-Zadog-Watseka
and Gilford-Morocco associations are fairly well suited to
specialty crops, such as vegetables and mint. Seasonal
wetness and ponding are the main management
concerns in areas of these associaticns, but
droughtiness can be a problem in summer. The Qakville-
Morocco-Brems association is fairly well suited to
specialty crops, such as blueberries and Christmas trees.
Droughtiness and wind erosion are the main
management concerns in areas of this association.

About 4.5 percent of the acreage in the county is
woodland. Scattered small woodlots are throughout the
county, but most of the woodland is in areas of the
Oakville-Morocco-Brems and Rensselaer, till substratum-
Markton-Aubbeenaubbee associations. The Houghton-
Muskego-Adrian association is the only association in
the county that is poorly suited 1o woodland. It is poorly
suited because of ponding and the instability of the
organic materiai. The Maumee-Zadog-Watseka
association is fairly well suited to woodland, but ponding
and windthrow are hazards. In the wetter areas of most
of the associations, the use of equipment is restricted to
the drier periods or to periods when the ground is frozen.

in 1980, about 4 percent of the acreage in the county
was urban or built-up land. Deciding which land should
be used for urban development is an important issue in
the county. Each year a significant acreage in the
northwestermn part of the county is developed for urban
uses.

Extensive areas in the county are so unfavorable for
urban uses that development is not desirable or is nearly
impossible, Soils on flood plains, such as those in the
Suman-Craigmile-Prochaska association, are not suitable
for urban development because of flooding. Flooding is
also a problem in some areas of the Houghton-Muskego-
Adrian association. The major limitations affecting urban
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development in this association are ponding and the
instability of the organic material. In many areas of the
other associations, ponding or wetness is a problem
unless an extensive drainage system is installed.

The soils that are best suited to urban development
are mainly in the Oakville-Morocco-Brems and Parr-Ayr-

Wawasee associations. Most of the major soils in these
associations are well suited or fairly well suited to urban
uses. The chief limitation in areas of the Oakuville-
Moerocco-Brems association is a poor filtering capagcity in
the soils. Parr and Wawasee soils are generally suitable
for most urban uses.



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

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

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

Soils that have profiles that are almost alike make up
a soif series. Except for differences in texdure of the
surface layer or of the subsiratum, all the soils of a
series have major horizons that are similar in
composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface
layer or of the substratum. They also ¢an differ in slope,
stoniness, salinity, wetness, degree of erosion, and other
characteristics that affect their use. On the basis of such
differences, a soil series is divided into soif phases. Most
of the areas shown on the detailed soil maps are phases
of soil series. The name of a soil phase commonly
indicates a feature that affects use or management. For
example, Oakville sand, moderately wet, 1 to 3 percent
slopes, is a phase of the Qakville series.

Some map units are made up of two or more major
soils. These map units are called soil complexes. A soif
complex consists of two or more soils, or one or more
soils and a miscellaneous area, in such an intricate
pattern or in such small areas that they cannot be shown
separately on the soil maps. The pattern and proportion
of the soils are somewhat similar in all areas. Markton-
Aubbeenaubbee complex, 1 to 3 percent slopes, is an
example.

Most map units inciude small scattered areas of soils
other than those for which the map unit is named. Some
of these included soils have properties that differ
substantially from those of the major soll or soils. Such
differences could significantly affect use and
management of the soils in the map unit. The included
soils are identified in each map unit description. Some

small areas of strongly contrasting soils are identified by
a special symbol on the soil maps.

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

The names, descriptions, and delineations of the soils
identified on the detailed soil maps of this county do not
always agree or join fully with those of the soils identified
on the maps of adjoining counties published at an earlier
date. Some differences are the result of changes in
concepts of scil series. Other differences result from
variations in the extent of the sails. Others are the resuit
of variations in the slope range allowed in the map units.

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

Soil Descriptions

Ab—Ackerman muck, drained. This deep, nearly
level, very poorly drained soil is in broad depressions on
outwash plains and moraines. It is frequently ponded for
brief periods by runoff from the surrounding soils. Areas
are irregularly shaped and are 20 to 60 acres in size.
The dominant size is about 40 acres.

Typically, the surface layer is black muck about 10
inches thick. The substratum extends to a depth of 60
inches or meore. The upper part is very dark grayish
brown and dark gray, mottied coprogenous earth; the
next part is dark gray, motiled sand that has thin strata
of coprogenous garth; and the lower part is dark grayish
brown, light olive brown, grayish brown, and gray sand.
In places the substratum is marly or loamy material. In a
few areas it does not have coprogenous earth. in some
areas the coprogenous earth extends below a depth of
30 inches. In other areas it is within a depth of 10
inches. In a few places the muck is more than 14 inches
thick.

Included with this soil in mapping are small areas of
the very poorly drained Houghton soils in slightly lower
positions on tha landscape. These soils formed in
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organic material that is more than 51 inches thick. They
make up about 1 percent of the map unit.

The available water capacity in the Ackerman soil is
high. Permeability is slow in the coprogenous earth and
rapid in the substratum. Runoff is very slow or ponded.
The water table is near or above the surface from late
winter through spring. The organic matter content is very
high in the surface layer. This layer is very friable and
can be easily tilled throughout a wide range in moisture
content.

Most areas are drained and are used for cultivated
Crops or specialty crops. Because of the ponding and
the wetness, this soil is poorly suited to these crops in
undrained areas. It is fairly well suited to cultivated crops
in drained areas where the water table is controlled.
Drained areas are well suited to specialty crops, such as
onions, cauliflower, mint, and potatoes.

A drainage system lowers the water table in early
spring and allows the soil to warm up earlier in the
spring. Open ditches, surface drains, and subsurface
drains reduce the wetness. Pumps can be used in areas
where suitable drainage outlets are not available.
Ponded areas generally can be drained by an open inlet
pipe in conjunction with subsurface drains. To keep
subsurface drainage tile from filling with sediment, a
finely meshed filter should be used to cover the tile.
Excessive drainage by a subsurface drainage system
can cause droughtiness. Controliing the water table with
open ditches, subsurface drains, water-retention
structures, and subsurface irrigation minimizes the
droughtiness. Drainage systems should be designed so
that they keep the water table at the level required by
the crops during the growing season and raise the water
table to the surface during the rest of the year. Such
systems minimize oxidation and subsidence of the
organic material and help to control wind erosion.
Because the soil is unstable, caution is needed when
heavy equipment is operated near ditches.

Measures that help to control wind erosion are needed
in cuitivated areas. Examples are a crop rotation that
includes grasses and legumes, critical area planting,
green manure crops, cover crops, irrigation systems, and
conservation tillage systems that leave all or part of the
crop residue on the surface.

This soil is poorly suited to grasses and legumes for
hay and is fairly well suited to pasture. The ponding and
the wetness are the main management concerns. The
weiness hinders the growth of most legumes. The
grasses and legumes that can withstand the high water
table should be selected for planting. A drainage system
is necessary. QOvergrazing or grazing when the soll is too
wet reduces plant density and hardiness and results in
surface compaction and poor tilth. Proper stocking rates,
pasture rotation, timely deferment of grazing, restricted
use during wet periods, and timely applications of plant
nuirients help to keep the pasture in good condition. A
dense plant cover helps to control wind erosion.

Soil Survey

This soil is poorly suited to trees. The equipment
limitation, seedling mortality, the windthrow hazard, and
plant competition are management concerns. Equipment
should be used only during dry periods or when the
ground is frozen. Seedlings survive and grow well if
competing vegetation is controlled by proper site
preparation and by cutting, spraying, or girdling.
Overstocking helps to compensate for seedling mortality,
but thinning may be needed later. Planting containerized
stock and applying harvest methods that leave some
mature trees to provide shade and protection for
seedlings reduce the seedling mortality rate. Harvest
methods that do not isolate the remaining trees or leave
them widely spaced reduce the windthrow hazard. Care
should be taken to aveoid damaging the surficial root
system of the trees. Additional management practices
include harvesting mature trees, excluding livestock, and
saving desirable seed frees.

Because of the ponding, this soil is generally
unsuitable as a site for dwellings and septic tank
absorption fields. It is severely limited as a site for local
roads and streets because of the ponding and frost
action. Crowning the roads, constructing them on raised,
well compacted fill material, and providing adequate side
ditches and culverts minimize the damage caused by
frost action and ponding. Providing coarse grained
subgrade or base material also minimizes the damage
caused by frost action. _

The land capability classification is IVw. The woodland
ordination symbol is 2W.

As—Adrian muck, drained. This deep, nearly level,
very poorly drained soil is in depressions on outwash
plains and moraines. It is frequently ponded for brief
periods by runoff from the surrounding soils. Areas are
oval and are 5 to 120 acres in size. The dominant size is
about 10 acres.

Typically, the surface layer is black muck about 10
inches thick. The next 14 inches is very dark gray, friable
muck. The substratum to a depth of 60 inches is pale
brown and gray sand. In some places the muck is more
than 51 inches thick. In other places it is underlain by
coprogenous earth or marl. In some areas the muck is
less than 16 inches thick. In a few areas mineral material
has been washed in over the muck.

The available water capacity is high. Permeability is
moderately slow to moderately rapid in the organic
layers and rapid in the sandy layers. Runoff is very siow
or ponded. The water table is near or above the surface
from late fall through spring. The organic matter content
is very high in the surface layer. This layer is very friable
and can be easily tilled throughout a wide range in
moisture content,

Most areas are drained and are used for cuitivated
crops or specialty crops. Because of the ponding and
the wetness, this soil is poorly suited to these crops in
undrained areas. It is fairly well suited to cultivated crops
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in drained areas where the water table is controlled.
Drained areas are well suited to specialty crops, such as
onions, cauliflower, mint, and potatoes.

A drainage system lowers the water table in early
spring and allows the soil to warm up earlier in the
spring. Open ditches, surface drains, and subsurface
drains reduce the wetness. Pumps can be used in areas
where suitable drainage outlets are not available.
Ponded areas generally can be drained by an open inlet
pipe in conjunction with subsurface drains. To keep
subsurface drainage tile from filling with sediment, a
finely meshed filter should be used to cover the tile.
Excessive drainage by a subsurface drainage system
can cause droughtiness. Controlling the water table with
open ditches, subsurface drains, water-retention
structures, and subsurface irrigation minimizes the
droughtiness. Drainage systems should be designed so
that they keep the water table at the level required by
the crops during the growing season and raise the water
table to the surface during the rest of the year. Such
systems minimize oxidation and subsidence of the
organic material and help to control wind erosion.
Because the soil is unstable, caution is needed when
heavy equipment is operated near open ditches.

Measures that help to control wind erosion are needed
in cultivated areas. Examples are a crop rotation that
includes grasses and legumes, critical area planting,
green manure crops, cover crops, irrigation systems, and
conservaiion tillage systems that leave all or part of the
crop residue on the surface.

This soil is poorly suited to grasses and legumes for
hay and is fairly well suited to pasture. The ponding and
the wetness are the main management concerns. The
wetness hinders the growth of most legumes. The
grasses and fegumes that can withstand the high water
table should be selected for planting. A drainage sysiem
is necessary. Overgrazing or grazing when the soil is too
wet reduces plant densiiy and hardiness and results in
surface compaction and poor tiith. Proper stocking rates,
timely deferment of grazing, pasture rotation, restricted
use during wet periods, and timely applications of plant
nutrients help to keep the pasture in good condition. A
dense plant cover helps to control wind erosion.

This soil is poorly suited to trees. The equipment
limitation, seedling mortality, the windthrow hazard, and
plant competition are management concerns. Equipment
should be used only during dry periods or when the
ground is frozen. Seedlings survive and grow well if
competing vegetation is controlled by proper site
preparation and by cutting, spraying. or girdling.
QOverstocking helps to compensate for seedling mortality,
but thinning may be needed later. Planting containerized
stock and applying harvest methods that leave some
mature trees to provide shade and protection for
seedlings reduce the seedling mortality rate. Harvest
methods that do not isolate the remaining trees or leave
them widely spaced reduce the windthrow hazard. Care
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should be taken to avoid damaging the surficial root
system of the trees. Additional management practices
include harvesting mature trees, excluding livestock, and
saving desirable seed trees.

Because of the ponding, this soil is generally
unsuitable as a site for dwellings and septic tank
absorption fields. It is severely limited as a site for local
roads because of the ponding, low strength, and frost
action. Crowning the roads, building them on raised, well
compacted fill material, and providing adequate side
ditches and culverts minimize the damage caused by
frost action and ponding. Providing coarse grained
subgrade or base material minimizes the damage caused
by low strength and frost action.

The land capability classification is IVw. The woodland
ordination symbol is 2W.

AtA—Andres loam, 0 to 2 percent slopes. This
deep, nearly level, somewhat poorly drained soil is on
slightly convex rises on ground moraines. Areas are
elongated and are 3 to 250 acres in size. The dominant
size is about BO acres.

Typically, the surface layer is very dark gray loam
about 11 inches thick. The subsoil is dark brown, dark
yellowish brown, and pale brown, motiled, firm clay loam
about 23 inches thick. The substratumn 1o a depth of 60
inches is yellowish brown, mottied silty clay loam. In
some areas the subsoil and substratum have less clay.
In a few areas they are stratified. In some places the
substratum is loam glacial till that is moderately
permeable. In other places the slope is more than 2
percent.

Inchuded with this soil in mapping are small areas of
the moderately well drained Corwin soils in the higher
positions on the landscape and the very poorly drained
Reddick soils in the lower positions. Also included are a
few areas where stones as much as 1 foot in diameter
are on the surface. Included soils make up about 10
percent of the map unit.

The available water capacity in the Andres soil is high.
Parmeability is moderate in the solum and moderately
slow in the substratum. Runoff is slow. The organic
matter content is moderate in the surface layer. This
layer is friable and can be easily tilled under proper
moisture conditions. The water table is at a depth of 1 to
3 feet during the spring.

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

If drained, this soil is well suited to corn, scybeans,
and small grain. Wetness is the main management
concern. It can be reduced by open ditches, surface
drains, and subsurface drains. A drainage system lowers
the water table in early spring and allows the sail to
warm up earlier in the spring. Erosion and runoff are
hazards. They can be controlied by a crop rotation that
includes grasses and legumes and by cover crops, green
manure crops, and conservation tillage systems that
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leave all or part of the crop residue on the surface. The
soil is well suited to fall-chisel and ridge-plant cropping
systemns. Cover crops and green manure crops help to
maintain or improve tilth, water infiltration, aeration, and
the organic matter content.

If drained, this soil is well suited to grasses and
legumes for hay and pasture. The wetness is the main
management concern. it hinders the growth of most
legumes. The grasses and legumes that can withstand
the high water table should be selected for planting. A
drainage system is necessary. Overgrazing or grazing

" when the soil is too wet reduces plant density and
hardiness and results in surface compaction and poor
tilth. Proper stocking rates, pasture rotation, timely
deferment of grazing, restricted use during wet periods,
and timely applications of plant nutrients help to keep
the pasture in good condition.

Because of the weiness, this soil is severely limited as
a site for dwellings. Surface and subsurface drains are
needed. Proper landscaping helps to control runoff.
Building the houses on raised, well compacted fill
material also helps to overcome the wetness.
Revegetating disturbed areas as soon as possible after
construction helps to control erosion. Topsoil should be
stockpiled and spread over critical areas where
establishing vegetation may be difficult.

This soil is severely limited as a site for local roads
and streets because of low strength and frost action.
Strengthening or replacing the base with better suited
material improves the ability of the roads and streets to
support vehicular traffic. Constructing the roads on
raised, well compacted fill material and providing
adequate side ditches and culverts halp to prevent the
damage caused by frost action.

Because of the wetness and the moderately slowly
permeable substratum, this scil is severely limited as a
site for septic tank absorption fields. Installing interceptor
drains around the absorption field and mounding with
better suited material help to overcome these limitations.

The land capability classification is liw. No woodland
ordination symbol is assigned,

AyB—Ayr loamy fine sand, 1 to 4 percent slopes.
This deep, nearly level and gently sloping, well drained
s0il is on slightly convex rises on recessional moraines.
Areas are irregularly shaped and are 3 to 60 acres in
size. The dominant size is about 20 acres.

Typically, the surface layer is black loamy fine sand
about 9 inches thick. The subsurface layer is about 8
inches thick. It is very dark brown loamy sand in the
upper part and dark brown sand in the lower part. The
subscil is about 20 inches thick. It is brown, loose sand
in the upper part; vellowish brown, very friable loamy
sand in the next part; and yellowish brown, firm loam in
the lower part. The substratum to a depth of 60 inches is
brown loam. In some places the upper sandy material is
more than 35 or less than 20 inches thick. In cther

Soil Survey

places the dark surface layer is thinner. In some areas
the surface layer is lighter colored. In a few places the
surface soil and subsoll are more acid. In some areas
they have more clay. In other areas the soit has more
sand throughout. In places the surface layer is fine
sandy lcam or sandy loam. In a few places the
substratum is siratified. In a few small areas the slope is
more than 4 or less than 1 percent. In some moderately
eroded areas, the subsail is mixed with the lower part of
the surface soil.

The available water capacity is moderate. Permeability
is rapid in the upper part of the profile and moderate in
the lower part. Runoff is slow. The organic matter
content is moderately low in the surtace layer. This laysr
is very friable and can be easily tilled throughout a wide
range in moisiure content.

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

This scil is fairly well suited to a wide variety of
culiivated crops, such as corn, soybeans, and small
grain. Droughtiness and wind erosion are the main
management concerns. Cover crops, green manure
crops, crop residue management, and water-
management systems conserve soil moisture and help to
maintain or improve tilth, water infiltration, aeration, and
the organic matter content. Wind erosion can be
controlled by a crop rotation that includes grasses and
legumes and by cover crops, green manure crops,
critical area planting, irrigation systems, and conservation
tillage systems that leave all or part of the crop residue
on the surface. The soit is well suited to till-plant and no-
till cropping systems. Irrigation systems reduce seasonal
moisture stress and increase produgctivity. This scil can
be irrigated 3 or 4 years out of 5. Subsurface drains
should be installed in areas where hillside seepage
occurs. To keep the drain lines from filling with sediment,
a finely meshed filter should be used to cover the lines.

This soil is well suited to grasses and legumes for hay
and pasture. it is best suited to deep-rooted, drought-
tolerant species. Wind erosion and droughtiness are the
main management ¢concerns. A permanent cover of
drought-resistant grasses and legumes slows runoff,
helps to contro} erosion, and conserves soil moisture.
Irrigation helps to overcome droughtiness and helps to
prevent excessive wind erosion. Overgrazing reduces
plant density and hardiness and results in surface
compaction and poor tilth. Proper stocking rates, pasture
rotation, timely deferment of grazing, and timely
applications of plant nutrients help to keep the pasture in
good condition.

This soil is suitable as a site for dwellings. The sides
of shallow excavations are unstable unless they are
temporarily reinforced. Revegetating disturbed areas as
s00n as possible after construction helps to control
arosion. Topsoil should be stockpiled and spread over
critical areas where establishing vegetation may be
difficult.



Jasper County, Indiana

Because of frost action, this soil is moderately limited
as a site for local roads and streets. Replacing or
strengthening the upper layer of the soil with better
suited base material improves the ability of the roads
and streets to support vehicular traffic. Constructing the
roads on raised, well compacted fill material and
providing adequate side ditches and culverts minimize
the damage caused by frost action.

Because of a poor filtering capacity, this soil is
severely limited as a site for septic tank absorption
fields. It readily absorbs but does not adequately filter
the effluent. The poor filtering capacity can result in the
pollution of ground water. Installing deep wells upslope
from the absorption field reduces the potential for
contamination of shallow ground water. Mounding with
hetier suited material improves the capacity of the field
to filter the efftuent.

The land capability classification is llle. No woodland
ordination symbol is assigned.

BeB—Brems loamy sand, 1 to 3 percent slopes.
This deep, nearly level and gently sloping, moderately
well drained soil is on slightly convex rises on outwash
plains. Areas are irregularly shaped and are 3 to 80
acres in size. The dominant size is about 10 acres.

Typically, the surface layer is dark brown loamy sand
about 6 inches thick. The subsoil is sand about 34
inches thick. The upper part is dark yellowish brown and
very friable, and the lower part is yellowish brown and
pale brown, mottled, and loose. The substratum to a
depth of 60 inches is yellowish brown, mottled sand. In
some areas gray mottles are in the upper part of the
subsoil or are below a depth of 40 inches. In other areas
the dark surface layer is thicker. In a few areas the
subsoil has a thin band of loam or clay loam. In places,
iron accumulations are on the surface and iron stains
that tend to mask the gray mottles are throughout the
subsoil. In a few areas the slope is more than 3 or less
than 1 percent.

Included with this soil in mapping are small areas of
the very poorly drained Maumee and Zadog soils in the
lower positions on the landscape. These soils make up
about 8 percent of the map unit.

The available water capacity in the Brems soil is low.
Permeability is rapid. Runoff is very slow. The organic
matter content is low in the surface layer. This layer is
very friable and can be easily tilled throughout a wide
range in moisture content. The water table is at a depth
of 2 to 3 feet during winter and early spring.

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

Uniess the hazards of drought and wind erosion are
reduced, this sacil is poorly suited to cultivated crops and
specialty crops. It is fairly well suited to cultivated crops,
such as corn, soybeans, and small grain, and to
specialty crops, such as Christmas trees, asparagus, and
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of conservation tillage that leaves crop residue on the
surface. The soil is wel sultad to a no-till cropping
system. Cover crops, green manure crops, and crop
residue management conserve soil moisture and help to
maintain or increase the organic matter content.
Irrigation systems reduce seasonal moisture stress and
increase productivity. The soil can be irrigated every
year. Measures that help to control wind erosion are
needed. Examples are crop rotations that include
grasses and legumes, critical area planting, irrigation
systems, cover crops, green manure crops, and
conservation tillage systems that leave all or part of the
crop residus on the surface.

This soil is fairly well suited to grasses and legumes,
such as bromegrass and alfaifa, for hay and is well
suited to pasture. It is best suited to deep-rooted,
drought-tolerant species. Wind erosion and droughtiness
are the main management concerns. Irrigation minimizes
droughtiness and helps to control wind erosion. A dense
plant cover helps to control wind erosion and conserves
soil moisture. Overgrazing reduces plant density and
hardiness and resulis in surface compaction and poor
tilth. Proper stocking raies, pasture rotation, timely
deferment of grazing, and timely applications of plant
nutrients help to keep the pasture in good condition.

This soil is well suited 1o trees. Pines, which have a
deep taproot system, generally grow well. Seedling
monrtality is the main management concern. Seedlings
survive and grow well if competing vegetation is
controlled by proper site preparation and by spraying,
cutting, or girdiing. Overstocking helps to compensate for
seedling mortality, but thinning may be needed later.
Planting containerized stock and applying harvest
methods that leave some mature trees to provide shade
and protection for seedlings reduce the seedling
mortality rate. Additional management practices include
harvesting mature trees, excluding livestock, and saving
desirable seed trees.

Becausse of the wetness, this soil is severely limited as
a site for dwellings with basements and moderately
limited as a site for dwellings without basements.
Subsurface drains can lower the water table. Proper
landscaping helps to control runoff. Building the houses
on raised, well compacted fill material also helps to
overcome the wetness. The sides of shallow excavations
are unstable unless they are temporarily reinforced.
Revegetating disturbed areas as soon as possible after
construction helps to control erosion. Topseil should be
stockpiled and spread over critical areas where
establishing vegetation may be difficult.

This soil is moderately limited as a site for local roads
and streets because of the wetness. Crowning the roads
and streets, consiructing them on raised, well
compacted fill material, and providing adequate side
ditches and culverts help to overcome this limitation,
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Because of the wetness and a poor filtering capacity,
this soil is severely limited as a site for septic tank
absorption fields. The poor filtering capacity can result in
the pollution of ground water. Perimeter drains around
the absorption field lower the water table. Mounding with
better suited material increases the filtering capacity of
the absorption field and helps to overcome the wetness.

The land capability classification is IVs. The woodland
crdination symbol is 48.

Br—Brookston loam. This desp, nearly level, very
poorly drained seil is in depressions and drainageways
on recessional moraines. It is frequenily ponded for brief
periods by runoff from the surrounding scils. Areas are
long and irregular in shape. They are 5 to 300 acres in
size. The dominant size is about 50 acres.

Typically, the surface layer is black loam about 10
inches thick. The subsurface layer is about 3 inches of
biack clay loam. The subsoil is about 27 inches thick.
The upper part is dark gray and gray, mottled, firm clay
loam, and the lower part is olive brown, mottled, firm
loam. The substratum to a depth of 80 inches is brown,
moitled loam. In some places the soil has no till material
within a depth of 40 inches. In other places the
substratum is stratified. In a few areas the soil has more
clay in the subsoil, the substratum, or both. In some
areas the subsoil has less clay. In other areas the soil
has about 12 inches of overwash.

Iincluded with this s0il in mapping are small areas of
the well drained Octagon, Parr, and Wawasee soils in
the higher positions on the landscape. Also included are
some areas where stones as much as 1 foot in diameter
are on the surface. Included soils make up about 9
percent of the map unit.

The available water capacity in the Brookston scil is
high. Permeability is moderate. Runoff is very slow or
ponded. The water table is near or above the surface
during winter and spring. The organic matier content is
high in the surface layer. This layer is friable and can be
easily tilled under proper moisture conditions.

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

If drained, this sail is well suited to corn, soybeans,
and small grain. The wetnass and the ponding are the
main management concerns. They can be overcome by
open ditches, surface drains, and subsurface drains. A
drainage sysiem lowers the water table in early spring
and allows the soil to warm up earlier in the spring.
Pumps can be used where a suitable outlet is not
available. Ponded areas are generally drained by an inlet
pipe in conjunction with subsurface drains. Cover crops,
green manura crops, and crop residue management help
to maintain tilth, the rate of water infiltration, aeration,
and the organic matter content. The soil is well suited to
fali plowing and to fall-chisel, till-plant, and ridge-plant
cropping systems.

Soll Survey

If drained, this soil is well sulted to grasses and
legumes, such as bromegrass and alsike clover, for hay
and pasture. The ponding and the wetness are the main
management concermns. The wetness hinders the growth
of most legumes. The grasses and legumes that can
withstand the high water table should be selected for
planting. A drainage system is necessary. Overgrazing or
grazing when the soil is too wet reduces plant density
and hardiness and resulis in surface compaction and
poor tilth. Proper stocking rates, pasture rotation, timely
deferment of grazing, restricted use during wet periods,
and timely applications of plant nutrients help to keep
the pasture in good condition.

This soil is well suited to tress. The equipment
limitation, seedling mortality, the windthrow hazard, and
plant competition are main management concemns.
Equipment should be used only during dry periods or
when the ground is frozen. Seediings survive and grow
well if competing vegetation is controlted by proper site
preparation and by cutting, spraying, or girdling.
Overstocking helps to compensate for seedling mortality,
but thinning may be needed later. Planting ¢ontainerized
stock and applying harvest methods that leave some
mature trees to provide shade and protection for
seedlings reduce the seedling mortality rate. Harvest
methods that do not isolate the remaining trees or leave
them widely spaced reduce the windthrow hazard. Care
should be taken to aveoid damaging the surficial root
system of the trees. Additional management practices
inciude harvesting mature trees, excluding livestock, and
saving desirable seed trees.

Because of the ponding, this soil is generally
unsuitable as a site for dweliings and septic tank
absomption fields. It is severely limited as a site for local
roads because of the ponding, low strength, and frost
action. Crowning the roads, constructing them on raised,
well compacted fill material, and providing adequate side
ditches and culverts minimize the damage caused by
frost action and ponding. Providing coarse grained
subgrade or base material minimizes the damage caused
by low strength and frost action.

The land capability classification is [lw. The woodiand
ordination symbol is 5W.

ChB—Chelsea sand, 2 to 6 percent slopes. This
deep, gently sloping, excessively drained sail is on ridges
on outwash plains. Areas are oval and are 3 to 40 acres
in size. The dominant size is about 15 acres.

Typically, the surface layer is very dark grayish brown
sand about 4 inches thick. The subsurface layer is about
36 inches of yellowish brown sand. The subsoil o a
depth of 80 inches is ysllowish brown, loose sand that
has bands of dark brown, very friable loamy sand. In
some areas the subscil contains more clay. In a few
areas it does not have textural bands. In some places
the soil has gravel in the lower part. In other places it



Jasper County, Indiana

has a dark surface layer. In some areas the slope is
more than 6 or less than 2 percent.

Included with this soil in mapping are small areas of
the very poorly drained Gilford soils in the lower
positions on the landscape. These soils make up about 3
percent of the map unit.

The available water capacity in the Chelsea soil is low.
Permeability is rapid. Runoff is slow. The organic matter
content is moderate in the surface layer. This layer is
loose and can be easily tilled throughout a wide range in
moisture content.

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

Unless the hazards of drought and wind erosion are
reduced, this soil is poorly suited to cultivated crops and
specialty crops. It is fairly well suited to corn, soybeans,
and small grain and to specialty crops, such as
system of conservation tillage that leaves crop residue
on the surface. The soil is well suited to a no-till cropping
gystem. Cover crops, green manure crops, and crop
residue management conserve soil meisture and help to
maintain or increase the organic matter content,
Irrigation systems reduce seasonal moisture stress and
increase productivity. The soil can be irrigated every
year. Wind erosion can be contrelled by a crop rotation
that includes grasses and legumes and by critical area
planting, cover crops, green manure crops, irrigation
systems, and a conservation tillage system that leaves
all or part of the crop residue on the surface.

This soil is fairly well suited to grasses and legumes,
such as bromegrass and alfalfa, for hay and is well
suited to pasture. It is best suited to desp-rooted,
drought-tolerant species. The hazard of wind erosion and
the droughtiness are the main management concerns.
Irrigation helps to overcome the droughtiness and helps
to prevent excessive wind erosion. Overgrazing reduces
plant density and hardiness and resuits in surface
compaction and poor tilth, Proper stocking rates, pastura
rotation, timely deferment of grazing, and timely
applications of plant nutrients help to keep the pasture in
good condition.

This soil is fairly well suited to trees. Pines, which have
a deep taproot system, generally grow well. Seedling
mortality is the main management concern. Seedlings
survive and grow well if competing vegetation is
controlled by proper site preparation and by spraying,
cutting, or girdling. Overstocking helps to compensate for
seedling mortality, but thinning may be needed later.
Planting containerized stock and applying harvest
methods that leave some mature trees to provide shade
and protection for seedlings reduce the seedling
mortality rate. Additional management practices include
harvesting mature trees, excluding livestock, and saving
desirable seed trees.

This soil is suitable as a site for dwellings and for local
roads and streets. The sides of shallow excavations are
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unstable unless they are temporarily reinforced.
Revegetating disturbed areas as soon as possible after
construction helps to control erosion. Topsoil should be
stockpiled and spread over critical areas where
establishing vegetation may be difficult.

Because of a poor filtering capacity, this soil is
saverely limited as a site for septic tank absorpiion
fields. It readily absorbs but does not adequately filter
the effluent. The poor filtering capabiiity can result in the
pollution of ground water. Mounding with better suited
material increases the filtering capacity of the absorption
field. If possible, sanitary facilities should be connected
to commercial sewage-treatment facilitios.

The land capability classification is IVs. The wocdland
ordination symbol is 38.

CoB—Corwin loam, moderately permeable, 110 3
percent slopes. This deep, nearly level and gently
sloping, moderately well drained soil is on slightly convex
rises and ridges on ground moraines and recessional
moraines. Areas are irregularly shaped and are 10 to 80
acres in size. The dominant size is about 20 acres.

Typically, the surface soil is very dark brown loam
about 13 inches thick. The subsoil is about 27 inches
thick. It is firm. In sequence downward, it is dark brown
loam; dark yellowish brown clay loam; dark yellowish
brown and yellowish brown, mottled clay loam; and
yellowish brown, mottled loam. The substratum to a
depth of 60 inches is yellowish brown, mottled loam. In
some areas it contains more sand. In other areas it is
stratified. In some places bedrock is within a depth of 60
inches. In other places carbonates are below a depth of
80 inches. In some areas the substratum is silt loam or
silty clay loam glacial till and is slowly permeable. In a
fow areas the dark surface layer is thinner. In a few
places the surface layer is lighter in color. In some areas
it is clay loam or ithe channery or gravelly analogs of this
texture. In other areas the lower part of the subsoil has a
layer of sandy loam or of sand and gravel. In a few
areas the surface layer has more sand. In a few places
the soil is brown throughout. In a few areas the slope is
more than 3 or less than 1 percent.

Included with this soil in mapping are small areas of
the somewhat poorly drained Andres and very poorly
drained Reddick soils. Andres soils are in the slightly
lower areas. Reddick soils are in depressional areas.
Also included are some small moderately eroded areas
where the subsoil is mixed with the lower part of the
surface soil and some areas where stones as much as 1
foot in diameter are on the surface. Included soils make
up about 8 percent of the map unit.

The available water capacity in the Corwin sail is high.
Permeability is moderate. Runoff is medium. The organic
matter content is moderate in the surface layer. This
layer is friable and can be easily tilled under proper
moisture conditions. The water table is at a depth of 2 to
4 feet during winter and early spring.
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Most areas of this soil are used for cultivaied crops. A
few are used for hay and pasture.

This soil is well suited to a wide variety of cultivated
crops, such as corn, soybeans, and small grain. Erosion
is the main management concern. It can be controlled by
a crop rotation that includes grasses and legumes and
by terraces, diversions, water- and sediment-control
basins, cover crops, green manure crops, grassed
waterways, grade stabilization structures, and
conservation tillage systems that leave all or part of the
crop residue on the surface. The soil is well suited to till-
plant and no-till cropping systems. Cover crops, green
manure crops, and crop residue management help to
maintain tilth, the rate of water infiltration, asration, and
the organic matter content. Subsurface drains should be
installed in areas where hillside seepage occurs.

This soil is well suited to grasses and legumes, such
as bromegrass and alfalfa, for hay and pasture. It is best
suited to alfalfa and other deep-rooted legumes. Water
erosion is the main management concern. Overgrazing
also is a management concern. it reduces plant density
and hardiness and results in surface compaction and
poor tilth. Proper stocking rates, pasture rotation, timely
deferment of grazing, and timely applications of plant
nutrients help to keep the pasture in good condition. A
dense plant cover slows runoff and helps to control
erosion,

Because of the wetness and the shrink-swell potential,
this soil is moderately limited as a site for dwellings
without basements. 1t is severely limited as a site for
dwellings with basements because of the weiness.
Surface and subsurface drains are needed. Proper
landscaping helps to control runoff. Building the houses
on raised, well compacted fill material also helps to
overcome the wetness. Using adequately reinforced
steel in concrete foundations, excavating layers that
have a moderate shrink-swell potential and backfilling
with sand or gravel, building structures on reinforced
concrete slabs, and installing expansion joints help to
prevent the damage caused by shrinking and swelling.
Revegetating disturbed areas as soon as possible after
construction helps to control erosion. Topsoil should be
stockpiled and spread over critical areas where
establishing vegetation may be difficult.

This soil is moderately limited as a site for local roads
and streets because of the wetness, the shrink-swell
potential, and low strength. Crowning the roads and
streets, constructing them on raised, well compacied fill
material, and providing adequate side ditches and
culveris help to overcome the wetness. Providing coarse
grained subgrade or base material minimizes the
damage caused by low strength and by shrinking and
swelling. Replacing or strengthening the upper layer of
the soil with better suited base material improves the
ability of the roads and sireets to support vehicular
traffic.

Sail Survey

Because of the wetness, this soil is severely limited as
a site for septic tank absorption fields. The moderaie
permeability also is a limitation. Interceptor drains around
the absorption field lower the water table. Increasing the
size of the absorption field helps to overcome the
restricted permeability.

The land capability classification is lle. No woodland
ordination symbol is assigned.

Cp—Craigmile sandy loam, frequently flooded. This
deep, nearly level, very poorly drained soil is in broad
depressions on the second bottoms of flood plains. It is
frequently flooded for long periods from late fall through
spring. Areas are irregularly shaped and are 10 to 600
acres in size. The dominant size is about 100 acres.

Typically, the surface layer is black sandy loam about
10 inches thick. The subsurface layer is very dark gray
sandy loam about 4 inches thick. The substratum
extends to a depth of 60 inches or more. It is dark gray
sandy loam in the upper part; grayish brown, mottled
sand in the next part; and pale brown sand in the lower
part. In places the soil has more silt and clay throughout.
In a few areas it has more sand throughout. In some
areas the dark surface layer is thinner. In a few areas,
the solum has more clay and the substratum has less
clay. In some places the surface layer and the upper part
of the substratum are stained with iron or have small
accumulations of iron. In other places the upper part of
the substratum is not characterized by an irregular
decrease in organic matter content. in a few areas the
substratum is coarse sand.

Included with this soil in mapping are small areas of
the very poorly drained Suman soils in the slightly lower
landscape positions. These soils have more clay in the
upper part than the Craigmile scil. They make up about 8
percent of the map unit.

The available water capacity in the Craigmile soil is
moderate. Permeability is moderately rapid in the loamy
material and rapid in the sandy material. The water table
is at or near the surface from fall through spring. Runoff
is very slow. Some areas are frequently ponded for brief
periods by runoff from the surrounding soils. The organic
matter content is moderate in the surface layer. This
layer is very friable and can be easily tilled throughout a
wide range in moisture content.

Most areas of this soil are drained and are used for
cultivaied crops. A few are used for specialty crops,
woodland, or wetland wildlife habitat.

If drained and protected from flooding, this soil is fairly
well suited to a wide variety of cultivated crops, such as
corn and soybeans. It is poorly suited to specialty crops.
Small grain that is planted in the fall is subject to severe
damage during prolonged periods of flooding. Planting
short-season varieties of adapted crops in late spring
reduces the extent of this damage. Some areas can be
protected by dikes and levees. Pumps can be used in
areas where suitable drainage outlets are not available.
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To keep drainage tile from filling with sediment, a finely
meshed filter should be used to cover the tile lines.
Drained areas are frequently droughty during the
summer. Controlled drainage and subsurface irrigation
minimize the effects of droughtiness and increase
productivity.

Measures that help to control wind erosion are needed
in cultivated areas. Examples are crop rotations that
include grasses and legumes, cover crops, green
manure crops, irrigation systems, and conservation
tillage systems that leave all or part of the crop residue
on the surface. Gover crops, green manure crops, and
crop residue management help to maintain tilth, the rate
of water infiltration, aeration, and the organic matter
content.

If drained, this soil is well suited to grasses and
legumes for hay and pasture. The wetness and the
flooding are the main management concerns, The
wetness hinders the growth of most legumes. The
grasses and legumes that can withstand both the high
water table during the spring and the droughty conditions
during the summer should be selected for planting.
Water-management practices, such as irrigation and
drainage, are necessary. Irrigation helps to control wind
erosion and helps to overcome the droughtiness.
Overgrazing or grazing when the soil is too wet reduces
plant density and hardiness and results in surface
compaction and poor tilth. Proper stocking rates, pasture
rotation, timely deferment of grazing, restricted use
during wet periods, and timely applications of plant
nutrients help to keep the pasture in good condition. A
dense plant cover helps to control wind erosion.

This soil is fairly well suited to trees. The equipment
limitation, seedling mortality, the windthrow hazard, and
plant competition are management concerns. Equipment
should be used only during dry periods or when the
ground is frozen. Seedlings survive and grow well if
competing vegetation is controlled by proper site
preparation and by spraying, cutting, or girdling.
Overstocking helps to compensate for seedling mortality,
but thinning may be needed later. Planting containerized
stock and applying harvest methods that leave some
mature trees to provide shade and protection for -
seedlings reduce the seedling mortality rate. Harvest
methods that do not isolate the remaining trees or leave
them widely spaced reduce the windthrow hazard. Care
should be taken to avoid damaging the surficial root
system of the trees. Additional management practices
include harvesting mature trees, excluding livestock, and
saving desirable seed trees.

Because of the flooding, this soil is generally
unsuitable as a site for dwellings and septic tank
absorption fields. It is severely limited as a site for local
roads and streets because of the flooding, the wetness,
and frost action. Crowning the roads, consiructing them
on raised, well compacted fill material, and providing
adequate side ditches and culverts minimize the damage
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caused by frost action, flooding, and wetness. Providing
coarse grained subgrade or base material also minimizes
the damage caused by frost action.

The land capability classification is lliw. The woodland
ordination symbol is 5W.

Dc—Darroch loam. This deep, nearly level, somewhat
poorly drained soil is on slightly convex rises an outwash
plains and ground moraines. Areas are irregularly shaped
and are 5 to 200 acres in size. The dominant size is
about 25 acres.

Typically, the surface layer is very dark grayish brown
loam about 10 inches thick. The subsoil is about 24
inches thick. The upper part is dark grayish brown, firm
loam, and the lower part is brown and yellowish brown,
mottled, firm clay loam. The substratum o a depth of 60
inches is dark yellowish brown very fine sand that has
strata of silt loam. In some places the lower part of the
solum and the substratum have more clay. In other
places the dark surface layer is thinner. In a few areas
the surface layer is light colored. In some areas the soil
is underlain by moderately permeable loam till.

Included with this soil in mapping are small areas of
the very poorly drained Rensselaer soils in the lower
positions on the landscape. These scils make up about 5§
percent of the map unit.

The available water capacity in the Darroch soil is
high. Permeability is moderate. Runoff is siow. The
organic matter content is moderate in the surface layer.
This layer is friable and can be easily tilled under proper
moisture conditions. The water table is at a depth of 1 to
3 feet during winter and early spring.

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

If drained, this s0il is well suited 10 corn, soybeans,
and small grain. Wetness is the main management
concern. it can be reduced by open ditches, surface
drains, and subsurface drains. A drainage system lowers
the water table in early spring and allows the soil to
warm up earlier in the spring. To keep drain lines from
filling with sediment, a finely meshed filter should be
used to cover the lines. Excessive drainage by
subsurface drainage systems can cause droughtiness.
Wind erosion is a hazard. It can be controlled by a crop
rotation that includes grasses and legumes and by cover
crops, green manure crops, irrigation systems, and
conservation tillage systems that leave all or part of the
crop residue on the surface. The sail is well suited to
fall-chisel and till-plant cropping systems. Cover crops,
green manure crops, and crop residue management help
to maintain tilth, the rate of water infiliration, aeration,
and the organic matter content.

If drained, this soil is well suited to grasses and
legumes, such as bromegrass and ladino clover, for hay
and pasture. The weiness is the main management
concern. It hinders the growth of most legumes. The
grasses and legumes that can withstand the high water
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table should be selected for planting. A drainage system
is necessary. Overgrazing or grazing when the soil is too
wet reduces plant density and hardiness and results in
surface compaction and poor tilth. Proper stocking rates,
pasture rotation, timely deferment of grazing, restricted
use during wet periods, and timely applicaiions of plant
nutrients help to keep the pasture in good condition.

Because of the wetness, this soil is severely limited as
a site for dwellings. Surface and subsurface drains are
needed. Proper landscaping helps to control runoff.
Building the houses on raised, well compacted fill
material also helps to overcome the weiness. The sides
of shallow excavations can cave in unless they are
temporarily reinforced. Revegetating disturbed areas as
soon as possible after construction helps to control
erosion. Topsoil should be stockpiled and spread over
critical areas where establishing vegetation may be
difficult.

This soil is severely limited as a site for local roads
and streets because of low strength and frost action.
Crowning the roads and streets, constructing them on
raised, well compacted fill material, and providing
adequate side ditches and culverts minimize the damage
caused by frost action. Providing coarse grained
subgrade or base material minimizes the damage caused
by low strength and frost action.

Because of the wetness, this soil is seversly limited as
a site for septic tank absorption fields. Mounding with
suitable material helps to overcome this limitation.
Installing interceptor drains around the absorption field
helps to lower the water table.

The land capability classification is llw. No woodland
ordination symbol is assigned.

Dg—Darroch, till substratum-Odell complex. These
deep, nearly level, somewhat pootly drained solils are on
slightly convex rises on ground moraines. The Darroch
s0il is on the lower side slopes. The Odell soil is on the
top of ridges and on the upper side slopes. Areas are
about 65 percent Darroch soil and 26 percent Odell soil.
The two soils occur as areas so intricately mixed or so
small that mapping them separately is not practical. The
areas of the unit are irregularly shaped and are 3 to 300
acres in size. The dominant size is about 70 acres.

Typically, the surface iayer of the Darroch soil is very
dark gray silt loam about 10 inches thick. The subsurface
layer is very dark grayish brown clay loam about 4
inches thick. The subsoil is about 16 inches thick. It is
mottled and firm. The upper part is yellowish brown clay
loam, and the lower part is gray sandy clay loam. The
upper part of the substratum is gray very fine sand that
has strata of loamy sand, loam, and sandy clay loam.
The lower part to a depth of 60 inches is yellowish
brown loam iill. In places the loam till is within a depth of
40 inches. In some areas the dark surface layer is
thinner. In other areas the soil does not have a dark
surface layer.

Soil Survey

Typically, the surface layer of the Odell soil is very
dark gray loam about 10 inches thick. The subsurface
layer is very dark gray, mottled clay loam about 4 inches
thick. The subsoil is dark brown and brown, mottled, firm
clay loam about 22 inches thick. The substratum to a
depth of 60 inches is yellowish brown and brown,
mottled loam. In some places it is silt loam or silty clay
loam. In other places the subsoil has more sand
throughout. In some areas the dark surface layer is
thinner. in other areas the soil does not have a dark
surface layer. In a few areas the upper part of the
subsoil does not have gray mottles.

Included with these soils in mapping are small areas of
the very poorly drained Rensselaer and Wolcott scils in
depressions. Rensselaer scils have a till substratum.
Also included are some areas where stones as much as
1 foot in diameter are on the surface. Included soils
make up about 10 percent of the map unit.

The available water capacity in the Darroch and Odell
soils is high. Permeability is moderate. Runoff is slow.
The organic matter content is moderate in the surface
layer. This layer is friable and can be easily tilled under
proper moisture conditions. The water table is at a depth
of 1 to 3 feet during winter and spring.

Most areas of these solls are drained and are used for
cultivated crops. A few are used as woodland.

If drained, these soils are well suited o a wide variety
of cultivated crops, such as corn, soybeans, and small
grain. Weiness is the main management concern. It can
be reduced by open ditches, surface drains, and
subsurface drains. A drainage system lowers the water
table in early spring and allows the soils to warm up
earlier in the spring. To keep drain lines in the Darroch
soil from filling with sediment, a finely meshed filter
should be used to cover the lines. Excessive drainage by
subsurface drainage systems can cause droughtiness.
Crop residue management, green manure crops, and
cover crops help to maintain tilth, the rate of water
infiltration, aeration, and the organic matter content. The
soils are well suited to a till-plant cropping system.

If drained, these soils are well suited to grasses and
legumes, such as bromegrass, red clover, and ladino
clover, for hay and pasture. The wetness is the main
management concern. It hinders the growth of most
legumes. The grasses and legumes that can withstand
the high water table should be selected for planting. A
drainage system is necessary. Overgrazing or grazing
when the soils are too wet reduces plant density and
hardiness and results in surface compaction and poor
tilth. Proper stocking rates, pasture rotation, timely
deferment of grazing, restricted use during wet periods,
and timely applications of plant nutrients help to keep
the pasture in good condition.

Because of the wetness, these soils are severely
limited as sites for dwellings. Surface and subsurface
drains are needed. Proper landscaping helps to control
runoff. Building the houses on raised, well compacted fill
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material also helps to overcome the wetness. The sides
of shallow excavations in the Darroch soil can cave in
unless they are temporarily reinforced. Revegetating
disturbed areas as soon as possible after construction
helps to control erosion. Topsoil should be stockpiled
and spread over critical areas where establishing
vegetation may he difficult.

These soils are severely limited as sites for local roads
and streets because of low strength and frost action.
Crowning the roads and streets, constructing them on
raised, well compacted fill material, and providing
adequate side ditches and culverts minimize the damage
caused by frost action. Providing coarse grained
subgrade or base material minimizes the damage caused
by low strength.

Because of the wetness, these soils are severely
limited as sites for septic tank absorption fields. Installing
interceptor drains around the absorption field and
mounding with suitable material help to overcome this
limitation.

The land capability classification is llw. No woodland
ordination symbol is assigned.

Ed—Edwards muck, drained. This deep, nearly level,
very poorly drained soil is in depressions on outwash
plains and ground moraines. It is frequently ponded for
brief periods by runoff from the surrounding soils. Areas
are elongated and are 5 to 160 acres in size. The
dominant size is about 20 acres.

Typically, the surface layer is black muck about 10
inches thick. The next layer is black and dark reddish
brown, very friable muck about 10 inches thick. The
substratum to a depth of 60 inches is grayish brown and
gray marl. In some areas it is sandy, loamy, or mucky. In
other areas the marl is within a depth of 20 inches. In
some places 12 to 32 inches of mineral material overlies
the marl. In other places the soil has scattered iron
stains, accumulations of iran, or both.

The available water capacity is very high. Permeability
is moderately rapid to moderately siow in the organic
layers. Runoff is very slow or ponded. The water table is
near or above the surface from fall through spring. The
organic matter content is very high in the surface layer.
This layer is very friable and can be easily tilled
throughout a wide range in moisture content.

Most areas of this soil are drained and are used for
cultivated crops or specialty crops. A few are used as
wildlife habitat.

Because of the ponding and the wetness, this soil is
poorly suited to cultivated crops in undrained areas. It is
fairly well suited to cultivated crops and well suited to
specialty crops, such as onions, cauliflower, mint, and
potatoes, if the water table is controlled. A drainage
system lowers the water table in early spring and allows
the soil to warm up earlier in the spring. Open ditches,
surface drains, and subsurface drains reduce the
wetness. Pumps can be used in areas where suitable
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drainage outlets are not available. Ponded areas
generally can be drained by an open inlet pipe in
conjunction with subsurface drains. Drainage systems
should be designed so that they keep the water table at
the level required by the crops during the growing
season and raise the water table to the surface during
the rest of the year. Such systems minimize oxidation
and subsidence of the organic material and help to
control wind erosion. Because the soil is unstable,
caution is needed when heavy equipment is operated
near open ditches.

Measures that help to control wind erosion are needed
in cultivated areas. Examples are a crop rotation that
includes grasses and legumes, cover crops, green
manure crops, irrigation systems, and conservation
tillage systems that leave all or part of the crop residue
on the surface.

This soil is poorly suited to grasses and legumes for
hay and is fairly well suited to pasture. The ponding and
the wetness are the main management concerns. The
wetness hinders the growth of most legumes. The
grasses and legumes that can withstand the high water
table should be selecied for planting. A drainage system
is necessary. Overgrazing or grazing when the soil is too
wet reduces plant density and hardiness and results in
surface compaction and poor tilth. Proper stocking rates,
pasture rotation, timely deferment of grazing, restricted
use during wet periods, and timely applications of plant
nutrients help to keep the pasture in good condition.

This soil is poorly suited to trees. The equipment
limitation, seediing mortality, the windthrow hazard, and
plant competition are management concerns. Equipment
should be used only during dry periods or when the
ground is frozen. Seedlings survive and grow well if
competing vegetation is controlled by proper site
preparation and by spraying, cutling, or girdling,
Overstocking helps to compensate for seedling mortality,
but thinning may be needed later. Planting containerized
stock and applying harvest methods that leave some
mature trees to provide shade and protection for
seedlings also reduce the seedling mortality rate.
Harvest methods that do not isclate the remaining trees
or leave them widely spaced reduce the windthrow
hazard. Care should be taken to avoid damaging the
surficial root system of the trees. Additional management
practices include harvesting mature trees, axcluding
livestock, and saving desirable seed trees. :

Because of the ponding, low strength, and subsidence
of the organic material, this soil is generally unsuitable
as a site for dwellings and septic tank absorption fields.
It is severely limited as a site for local roads because of
the ponding, subsidence, and frost action. Crowning the
roads, constructing them on raised, well compacted fill
material, and providing adequate side ditches and
culverts minimize the damage caused by frost action and
ponding. Providing coarse grained subgrade or base
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material minimizes the damage caused by subsidence
and frost action.

The land capability classificaiion is IVw. The woodland

ordination symbol is 2W.

Fa—Faxon loam. This moderately deep, nearly level,
very poorly drained soil is in broad depressions on
ground moraines and outwash plains. It is frequently
ponded for brief periods by runoff from the surrounding
soils. Areas are irregularly shaped and are 20 to 300
acres in size. The dominant size is about BO acres.

Typically, the surface layer is very dark gray loam
about 10 inches thick. The subsacil is about 26 inches
thick. The upper part is dark grayish brown, mottled, firm
loam; the next part is gray, mottled, firm sandy clay
loam; and the lower part is gray, mottled fine sandy
loam. Consolidated limestone bedrock is at a depth of
about 36 inches. In some areas the depth to bedrock is
less than 20 or more than 40 inches. In other areas the
soil has a stratified substratum. In a few places the
substratum is clay or silty clay. in some areas the soil
has more sand in. the surface layer, subsoil, or both.

Included with this soil in mapping are small areas of
the somewhat poorly drained Grovecity and well drained
Rockton soils in the higher positions on the landscape.
Also included are some areas where stones as much as
1 foot in diameter are on the surface. Included soils
make up about 4 percent of the map unit.

The available water capacity in the Faxeon soil is
moderate. Permeability also is moderate. Runoff is very
slow or ponded. The water table is near or above the
surface during winter and spring. The organic matter
content is high in the surface layer. This layer is friable
and can be easily tilled throughout a wide range in
moisture content.

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

if drained, this soil is well suited to corn, soybeans,
and small grain. The wetness and the ponding are the
main management concemns. A drainage system lowers
the water table in early spring and allows the soil to

warm up earlier in the spring. Drainage measures should

be designed in accordance with the depth to bedrock.
Open ditches, surface drains, and subsurface drains
reduce the wetness. Ponded areas generally can be
drained by an open inlet pipe in conjunction with
subsurface drains. To keep subsurface drains from filling
with sediment, a finely meshed filter should be used to
cover the drains.

wind erosion is a hazard in cultivated areas. It can be
controlled by crop rotations that include grasses and
legumes and by cover crops, green manure crops,
irigation systems, and conservation tillage systems that
leave all or part of the crop residue on the surface. The
soil is well suited to fall plowing and to fall-chisel, tilil-
plant, and ridge-plant cropping systems.
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If drained, this soil is well suited to grasses and
legumes, such as reed canarygrass and alsike clover, for
hay and pasture. The ponding and the wetness are the
main management concerns. The wetness hinders the
growth of most legumes. The grasses and legumes that
can withstand the high water table should be selected
for planting. A drainage system is necessary.
Overgrazing or grazing when the soil is too wet reduces
plant density and hardiness and results in surface
compaction and poor tilth. Proper stocking rates, pasture
rotation, timely deferment of grazing, restricted use
during wet periods, and timely applications of plant
nutrients help to keep the pasture in good condition.

Because of the ponding and the depth to bedrock, this
soil is generally unsuitable as a site for dwellings and
septic tank absorption fields. i is severely limited as a
site for local roads because of the ponding and frost
action. Crowning the roads, constructing them on raised,
well compacted fill material, and providing adequate side
ditches and culverts minimize the damage caused by
frost action and ponding. Providing coarse grained
subgrade or base material also minimizes the damage
caused by frost action.

The land capability classification is llw. No woodland
ordination symbol is assigned.

Gf—Gilford fine sandy loam. This deep, nearly level,
very poorly drained soil is in broad depressions on
outwash: plains. It is frequently ponded for brief periods
by runoff from the surrounding scils. Areas are irregularly
shaped and are 5 to 200 acres in size. The dorinant
size is about 80 acres.

Typically, the surface layer is very dark gray fine sandy
loamn about 10 inches thick. The subsurface layer is
about 5 inches of very dark gray, moitled fine sandy
loam. The subsoil is grayish brown, mottled, friable fine
sandy loam about 13 inches thick. The upper part of the
substratum is light gray and brown, motiled fine sand.
The lower part to a depth of 60 inches is grayish brown
sand. In a few places, the subsoil has more clay and the
substratum is sand or gravelly sand. In some areas the
subsoil has more sand. In a few areas the substratum is
stratified. In places the surface layer has more clay.

Included with this soil in mapping are small areas of
the excessively drained Chelsea and somewhat poorly
drained Morocco soils in the higher positions on the
landscape. These soils make up about 6 percent of the
map unit.

The available water capacity in the Gilford soil is
moderate. Permeability is moderately rapid. Runoff is
very slow or ponded: The water table is near or above
the surface. during winter and spring. The organic matter
content is high in the surface layer. This layer is very
friable and can be easily tilled throughout a wide range
in moisture content.
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Most areas of this soil are drained and are used for
cultivated crops. A few are used for woodland, hay, or
pasture.

If drained, this soit is well suited to corn, soybeans,
and small grain. it is fairly well suited to specialty crops
[(fig. 3). The ponding and the wetness are the main
management concerns. A drainage system lowers the
water table and allows the soil to warm up earlier in the
spring. Open ditches, surface drains, and subsurface
drains can reduce the wetness, Pumps can be used in
areas where suitable drainage outlets are not available.
Ponded areas generally can be drained by an open inlet
pipe in conjunction with subsurface drains. To keep drain
lines from filling with sediment, a finely meshed filter
should be used to cover the lines. Excessive drainage by
a subsurface drainage system can cause droughtiness.
Irrigation systems reduce seasonal moisture stress
during the summer and increase productivity. The soil
can be irrfigated in 3 or 4 years out of every 5.

Measures that control wind erosion are needed in
cultivated areas. Examples are a crop rotation that
includes grasses and legumes, cover crops, green
manure crops, irrigation systems, and a conservation
tillage system that leaves all or part of the crop residue
on the surface. The soil is well suited to a till-plant
cropping system. Cover crops, green manure crops, and
crop residue management help to maintain tilth, the rate
of water infiltration, aeration, and the organic matter
content.

If drained, this soil is well suited to grasses and
legumes, such as reed canarygrass and aisike clover, for
hay and pasture. The ponding and the wetness are the
main management concerns. The wetness hinders the
growth of most legumes. The grasses and legumes that
can withstand the high water table should be selected
for planting. A drainage system is necessary.
Overgrazing or grazing when the soil is too wet reduces
plant density and hardiness and results in surface
compaction and poor tilth. Proper stocking rates, pasture
rotation, timely deferment of grazing, restricted use
during wet periods, and timely applications of plant
nutrients help to keep the pasture in good condition.

This soil is fairly well suited to trees. The equipment
limitation, seedling mortality, the windthrow hazard, and
plant competition are management concerns. Equipment
should be used only during dry periods or when the
ground is frozen. Seedlings survive and grow wel! if
competing vegetation is controlled by proper site
preparation and by cutting, spraying, or girdling.
Overstocking helps to compensate for seedling mortality,
but thinning may be needed later. Planting containerized
stock and applying harvest methods that isave some
mature trees to provide shade and protection for
seedlings reduce the seedling mortality rate. Harvest
methods that do not isolate the remaining trees or leave
them widely spaced reduce the windthrow hazard. Care
should be taken to avoid damaging the surficial root
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system of the trees. Additional management practices
include harvesting mature trees, excluding livestock, and
saving desirable seed trees.

Because of the ponding, this soil is generally
unsuitable as a site for dwellings and septic tank
absorption fields. It is severely limited as a site for local
roads because of the ponding and frost action. Crowning
the roads, constructing them on raised, well compacted
fill material, and providing adequate side ditches and
culverts minimize the damage caused by frost action and
ponding. Providing coarse grained subgrade or base
material also minimizes the damage caused by frost
action.

The land capability classification is lw. The woodland
ordination symbol is 4W,

GzB—Grovecity fine sandy loam, 1 to 3 percent
slopes. This deep, nearly level and gently sloping,
somewhat poorly drained soil is on slightly convex rises
on ground moraines and outwash plains. Areas are
irregularly shaped and are 3 to 200 acres in size. The
dominant size is about 50 acres.

Typically, the surface soif is very dark gray fine sandy
loam about 16 inches thick. The subsoil also is about 16
inches thick. it is brown, firm sandy loam in the upper
part and dark yellowish brown, mottled, friable coarse
sandy loam in the lower part. The substratum to a depth
of 60 inches is yellowish brown, mottled fine sandy loam.
In some places the subsoil and substratum contain iess
sand and more clay. In other places the dark surface soil
is thinner. In some areas bedrock is within a depth of 40
inches. In a few areas the upper part of the subsoil has
gray motiles. In some places the substratum is stratified.
In other places the slope is less than 1 or more than 3
percent.

included with this soil in mapping are small areas of
the very poorly drained Faxon soils in the lower positions
on the landscape. Also included are a few areas where
stones as much as 1 foot in diameter are on the surface.
Included soils make up about 4 percent of the map unit.

The available water capacity in the Grovacity soil is
moderate. Permeability is moderately rapid. Runoff is
medium. The organic matter content is moderate in the
surface layer. This layer is friable and can be easily tilled
throughout a wide range in moisture content. The water
table is at a depth of 1.5 to 3.0 feet during winter and
spring.

Most areas are used for cultivated crops. This soil is
well suited to corn, soybeans, and small grain. Erosion is
the main management concern. Erosion and runoff can
be controiled by a crop rotation that includes grasses
and legumes and by terraces, diversions, water- and
sediment-control basins, cover crops, green manure
crops, irrigation systems, grassed waterways, grade
stabilization structures, and a conservation tillage system
that leaves all or part of the crop residue on the surface.
The soil is well suited to till-plant and no-till cropping
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Mlnt in an area of Gilford fine sandy loam.

systems. Irrigation can reduce seasonal moisture stress
and increase productivity. The soil can be irrigated in 3
or 4 years out of every 5. Cover crops, green manure
crops, and crop residue management help to maintain

tilth, the rate of water infiliration, aeration, and the
organic matter content.

In areas where hillside seepage occurs, subsurface
drains should be installed. To keep drainage tile from
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filling with sediment, a finely meshed filter should be
used to cover the tile.

This soil is well suited to grasses and legumes, such
as bromegrass and ladino clover, for hay and pasture.
The wetness and the hazard of erosion are the main
management concerns. The grasses and legumes that
can withstand the high water table should be selected
for planting. A dense plant cover slows runoff and helps
to control erosion. Overgrazing or grazing when the soil
is 100 wet reduces plant density and hardiness and
results in surface compaction and poor tilth. Proper
stocking rates, pasture rotation, timely deferment of
grazing, and timely applications of plant nutrients help to
keep the pasture in good condition.

Because of the wetness, this soil is moderately limited
as a site for dwellings without basements and is severely
limited as a site for dwellings with basements.
Subsurface drains are needed. Proper landscaping helps
to control runoff. Building the houses on raised, well
compacted fill material also helps to overcome the
welness. Revegetating disturbed areas as soon as
possible after construction helps to control erosion.
Topsoil should be stockpiled and spread over critical
areas where establishing vegetation may be difficult.

This soil is severely limited as a site for iocal roads
and streets because of frost action. Replacing or
strengthening the base with better suited material
improves the ability of the roads and streets to support
vehicular traffic. Crowning the roads and streets,
constructing them on raised, well compacted fill material,
and providing adequate side ditches and culverts
minimize the damage caused by frost action.

Because of the wetness, this soil is severely limited as
a site for septic tank absorption fields. Installing
interceptor drains around the absorption field and
mounding with suitable material heip to overcome this
limitation.

The land capability classification is lle. No woodland
ordination symbol is assigned.

Ho—Houghton muck, drained. This deep, nearly
level, very poorly drained soil is in depressions on
outwash plains and moraines. It is frequently ponded for
brief periods by runoff from the surrounding soils. Areas
are oval and are 5 to 350 acres in size. The dominant
size is about 50 acres.

Typically, the surface layer is black muck about 12
inches thick. The next 4 inches is very dark gray, friable
muck. Below this to a depth of 66 inches is dark reddish
brown muck. In places sandy, loamy, or marly material or
coprogenous earth is within a depth of 51 inches. In
some areas mineral material has been washed in over
the muck.

Included with this soil in mapping are smail areas of
the very poorly drained Ackerman soils in the slightly
higher landscape positions. These soils are underlain by
coprogenous earth and sand. Also included are small
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areas of the well drained Ormas and Ormas Variant
soils. These soils are in the higher areas surrounding the
depressions. Included soils make up about 3 percent of
the map unit.

The available water capacity in the Houghton soil is
very high. Permeability is moderately rapid to moderately
slow. Runoff is very slow or ponded. The water table is
near or above the surface from fall through spring. The
organic matter content is very high in the surface layer.
This layer is very friable and can be easily tilled
throughout a wide range in moisture content.

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

If drained, this soil is fairly well suited to corn and
soybeans. It is well suited to specialty crops, such as
mint and potatoes. The wetness and the ponding are the
main management concerns. A drainage system lowers
the water table in early spring and allows the soil to
warm up earlier in the spring. Open ditches, surface
drains, and subsurface drains can reduces the wetness.
Pumps can be used in areas where suitable drainage
outlets are not available. Ponded areas generally can be
drained by an open inlet pipe in conjunction with
subsurface drains. The drainage systems shouid be
designed so that they keep the water table at the level
required by the crops during the growing season and
raise the water table to the surface during the rest of the
year. Such systems minimize oxidation and subsidence
of the organic material.

Measures that help to control wind erosion are needed
in cultivated areas. Examples are a crop rotation that
includes grasses and legumes, critical area planting,
cover crops, green manure crops, irrigation systems, and
conservation tillage systems that leave all or part of the
crop residue on the surface. )

If drained, this soil is fairly well suited to grasses and
legumes for hay and pasture. The ponding and the
wetness are the main management concerns. The
wetness hinders the growth of most legumes. The
grasses and legumes that can withstand the high water
table should be selected for planting. A drainage system
is necessary. Overgrazing or grazing when the soil is too
wet reduces plant density and hardiness and results in
surface compaction and poor tilth. Proper stocking rates,
pasture rotation, timely deferment of grazing, restricted
use during wet periods, and timely applications of plant
nutrients help to keep the pasture in good condition.

This sof! is poorly suited to trees. The equipment
limitation, seedling mortality, the windthrow hazard, and
plant competition are management concerns. Equipment
should be used only during dry periods or when the
ground is frozen. Seedlings survive and grow well if
competing vegetation is controfied by proper site
preparation and by cutting, spraying, or girdling.
Overstocking helps to compensate for seedling mortality,
but thinning may be needed later. Planting containerized
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stock and applying harvest methods that leave some
mature trees to provide shade and protection for
seedlings reduce the seedling mortality rate. Harvest
mathods that do not isolate the remaining trees or leave
thern widely spaced reduce the windthrow hazard. Care
should be taken to avoid damaging the surficial root
system of the irees. Additional management praciices
include harvesting mature trees, excluding livestock, and
saving desirable seed trees.

Because of the ponding, low strength, and subsidence
of the organic material, this soil is generally unsuitable
as a site for dwellings and septic tank absorption fields.
It is severely limited as a site for local roads because of
the ponding, subsidence, and frost action. Crowning the
roads, constructing them on raised, well compacted fill
maierial, and providing adequate side ditches and
culverts help to prevent the damage caused by frost
action and ponding. Providing coarse grained subgrade
or base material minimizes the damage caused by
subsidence and frost action.

The land capability classification is lllw. The woodland
ordination symbol is 2W.

Hp—Houghton muck, frequently flooded. This
deep, nearly level, very poorly drained soil is in
deprassions on flood plains along the major streams. It
is frequently flooded for long periods during fall, winter,
and spring. Areas are elongated or oval and are 20 to
600 acres in size. The typical size is about 40 acres.

Typically, the surface layer is black muck about 10
inches thick. Below this 1o a depth of 66 inches is black,
very dark brown, and very dark grayish brown, very
friable muck. In places sandy, loamy, or marly material or
coprogenous earth is within a depth of 51 inches. In
some areas mineral material has been washed in over
the muck.

Included with this soil in mapping are small areas of
the very poorly drained Ackerman soils in the slightly
higher landscape positions. These soils are underlain by
coprogenous earth and sand. Also included are small
areas of the well drained Ormas and Ormas Variant
soils. These soils are in the higher areas surrounding
large depressions. Included soils make up about 3
percent of the map unit.

The available water capacity in the Houghton soil is
very high. Permeability is moderately rapid to moderately
slow. Runoff is very slow. The organic matter content is
very high in the surface layer. The water table is near the
surface from fall through spring.

Most areas are used as wetland wildlife habitat. A few
are wooded or pastured. Because of the flooding and
the wetness, this soil is generally unsuited to cultivated
crops. It is well suited to wetland wildlife habitat[(fig. 4)|
It is frequently covered by backwater from the adjacent
streams and drainageways. It supports aguatic and
semiaquatic vegetation, such as cattails, rushes, sedges,
waterlilies, pondweed, duckweed, and water-tolerant
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trees and shrubs. These plants provide cover, nesting
sites, and food for many animals, including ducks, geese,
and other birds. They also provide food and cover for
deer, fox, raccoon, and muskrat.

Because of the flooding, the wetness, and subsidence,
this soil is generally unsuitable as a site for dwellings
and septic tank absorption fields. It is severaly limited as
a site for local roads because of the flooding, the
weiness, and subsidence. Crowning the roads,
constructing them on raised, well compacted fill material,
and providing adequate side ditches and culveris
minimize the damage caused by flooding and wetness.
Providing coarse grained subgrade or base material
minimizes the damage caused by subsidence.

The land capability classification is Viliw. No woodland
ordination symbol is assigned.

Ir—Iroquois fine sandy loam. This deep, nearly level,
very poorly drained soil is in broad depressions on
outwash plains. It is frequently ponded for brief periods
by runoff from the surrounding soils. Areas are irregularly
shaped and are 40 to 50 acres in size. The dominant
size is about 200 acres.

Typically, the surface layer is very dark brown fine
sandy loam about 11 inches thick. The subsurface layer
is about 5 inches of very dark grayish brown, mottled
sandy loam. The subsoil is about 15 inches thick. It is
mottled and firm. The upper part is dark grayish brown
and gray sandy clay loam, and the lower part is gray clay
loam. The substratum to a depth of 60 inches is gray,
mottled silty clay. In some places the soil has more
sand. In other places the substratum has less clay. In
some areas the upper part of the solum has more clay.
In a few areas, the substratum has more sand and
limestone bedrock is within a depth of 40 inches. In
places the solum is more than 42 inches thick. In a few
areas the substratum is stratified and has more sand.

Included with this soil in mapping are small areas of
the somewhat poorly drained Papineau and Strole soils
in the slightly higher positions on the landscape. Also

" included are areas of the moderately well drained

Simonin soils in the higher positions. Included soils make
up about 9 percent of the map unit.

The available water capacity in the Iroquois soil is
high. Permeability is moderate in the solum and very
slow in the substratum. Runoff is very slow or ponded.
The water table is near or above the surface during
winter and spring. The organic matter content is high in
the surface layer. This layer Is friable and can be easily
filled under proper moisture conditions.

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

If drained, this soil is well suited to corn, soybeans,
and small grain. The wetness and the ponding are the
main management concerns. A drainage sysiem lowers
the water table and allows the soil to warm up earlier in
the spring. Open ditches, surface drains, and subsurface
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—A ciutch of eggs in an area of Houghton muck, frequently flooded, which provides food and cover for many kinds of wetland

wildlife.

drains can reduce the wetness. Pumps can be used in
areas where suitable drainage outlets are not available.
Ponded areas generally can be drained by an open inlet
pipe in conjunction with subsurface drains.

Measures that help to control wind erosion are needed
in cultivated areas. Examples are a crop rotation that
includes grasses and legumes, cover crops, green
manure crops, irrigation systems, and conservation
tillage systems that leave all or part of the crop residue
on the surface. The soil is well suited to a till-plant
cropping system. Cover crops, green manure crops, and
crop residue management help to maintain tilth, the rate
of water infiltration, aeration, and the organic matter
content.

If drained, this soil is well suited to grasses and
legumes, such as reed canarygrass and alsike clover, for
hay and pasture. The ponding and the wetness are the
main management concerns. The wetness hinders the
growth of most legumes. The grasses and legumes that
can withstand the high water table should be selected
for planting. A drainage system is needed. Overgrazing
or grazing when the soil is too wet reduces plant density
and hardiness and results in surface compaction and

poor tilth. Proper stocking rates, pasture rotation, timely
deferment of grazing, restricted use during wet periods,
and timely applications of plant nutrients help to keep
the pasture in good condition.

Because of the ponding, the shrink-swell potential, and
the very slow permeability, this soil is generally
unsuitable as a site for dwellings and septic tank
absorption fields. It is severely limited as a site for local
roads because of the ponding, low strength, and frost
action. Crowning the roads, constructing them on raised,
well compacted fill material, and providing adequate side
ditches and culverts minimize the damage caused by
frost action and ponding. Providing coarse grained
subgrade or base material minimizes the damage caused
by low strength and frost action.

The land capability classification is llw. No woodland
ordination symhol is assigned.

LuB2—Lucas silty clay loam, 2 to 6 percent slopes,
eroded. This deep, gently sloping, moderately well
drained soil is on ridges and knolls on lake plains and
recessional moraines. Areas are irregularly shaped and
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are 3 to 15 acres in size. The dominant size is about 8
acres.

Typically, the surface layer is dark grayish brown silty
clay loam about 8 inches thick. It is mixed with dark
brown subsoil material in the lower part. The subsoil is
dark brown and yeilowish brown, firm clay about 16
inches thick. The subsiratum to a depth of 60 inches is
brown silty clay. In some areas the soil has more sand.
In a few places the surface layer is dark. In some places
the substratum is stratified. In other places the slope is
less than 2 or more than 6 percent.

Included with this soil in mapping are small areas of
the very poorly drained Montgomery soils in the lower
positions on the landscape and the somewhat poorly
drained Strole sails in the slightly lower positions. Also
included are a few severely eroded areas where the
subsoil is exposed. Included soils make up about 3
percent of the map unit.

The available water capacity in the Lucas soil is
moderate. Permeability is slow in the solum and slow or
very slow in the substratum. Runoff is rapid. The organic
matter content is low in the surface layer. This layer is
firm. if tilled when wet, it becomes cloddy as it dries.
Because of the hard clods, seedbed preparation is
difficult. The water table is at a depth of 2.5 to 4.0 feet
during winter and early spring.

Most areas are used for cultivated crops. This soil is
fairly well suited to corn, soybeans, and small grain.
Erosion is the main management concern. Erosion and
runoff can be controlled by a crop rotation that includes
grasses and legumes and by cover crops, green manure
crops, and conservation tillage systems that leave all or
part of the crop residue on the surface. Crop residue
management, green manure crops, and cover crops help
to maintain tilth, the rate of water infiltration, aeration,
and the organic matter content. in areas where hillside
seepage occurs, subsurface drains should be installed.

This soil is well suited to grasses and legumes, such
as bromegrass and alfalfa, for hay and pasture. it is best
suited to alfalfa and other deep-rooted legumes. Erosion
is the main management concern. Overgrazing also is a
management concern, It reduces plant density and
hardiness and results in surface compaction and poor
titth. Proper stocking rates, pasture rotation, timely
deferment of grazing, and timely applications of plant
nutrients help to keep the pasture in good condition. A
dense plant cover slows runoff and helps to control
erosion.

This soil is well suited to trees. The equipment
limitation, seedling mortality, the windthrow hazard, and
plant competition are management concerns, Equipment
should be used only during dry periods or when the
ground is frozen. Seedlings survive and grow well if
competing vegetation is controlled by proper site
preparation and by cutting, spraying, or girdling.
Overstocking helps to compensate for seedling mortality,
but thinning may be needed later. Planting containerized
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stock and applying harvest methods that leave some
mature trees to provide shade and protection for
seedlings reduce the seedling mortality rate. Harvest
methods that do not isolate the remaining trees or leave
them widely spaced reduce the windthrow hazard. Care
should be taken to avoid damaging the surficial root
system of the trees. Additional management practices
include harvesting mature trees, excluding livestock, and
saving desirable seed trees.

Because of the shrink-swell potential, this soil is
severely limited as a site for dwellings. Using adequately
reinforced steel in concrete foundations, excavating
layers that have a high shrink-swell potential and
backfilling with sand or gravel, building structures on
reinforced concrete slabs, and installing expansion joints
help to prevent the damage caused by shrinking and
sweiling. Revegetating disturbed areas as soon as
possible after construction helps to control erosion.
Topsoil should be stockpiled and spread over critical
areas where establishing vegetation may be difficult.

This scil is severely limited as a site for local roads
and streets because of low strength and the shrink-swell
potential. Replacing or strengthening the base with
better suited material improves the ability of the roads
and sireets to support vehicular traffic and helps to
prevent the damage caused by shrinking and swelling.

Because of the wetness and the very slow
permeability, this soil is severely limited as a site for
septic tank absorption fields. Installing interceptor drains
around the absorption field lowers the water table.
Mounding with better suited material increases the depth
to the water table and improves the abifity of the field to
absorb the effluent.

The land capability classification is Ile. The woodland
ordination symbol is 4C.

MaB—Markton-Aubbeenaubbee complex, 1 to 3
percent slopes. These deep, nearly level and gently
sloping, somewhat poorly drained soils are on slightly
convex rises on recessional moraines. The Markton soil
is on the higher knobs and ridges. The Aubbeenaubbee
soil is in the slightly lower, less sloping areas. Areas are
about 55 percent Markton soil and 30 percent
Aubbeenaubhee soil. The two soils occur as areas so
intricately mixed that mapping them separately is not
practical. The areas of the unit are irregularly shaped
and are 3 to 40 acres in size. The dominant size is about
10 acres.

Typically, the surface layer of the Markton scil is dark
brown sand about 10 inches thick. The subsail is about
28 inches thick. The upper part is brown, loose sand: the
next part is yellowish brown, mottled, loose sand; and
the lower part is yellowish brown, mottied, friable loam.
The substratum to a depth of 60 inches is brown,
mottled loam. In some places the sandy deposits are
less than 20 or more than 40 inches thick. In other
places the surface layer is dark. In some areas the lower
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part of the subsoil and the substratum are stratified. In a
few areas the upper part of the subsoil is grayer. In a
few places the subsoil is brown throughout. In some
areas the substratum contains more clay.

Typically, the surface layer of the Aubbeenaubbee soil
is dark grayish brown fine sandy loam about 10 inches
thick. The subsurface layer is about § inches of brown,
mottied fine sandy loam. The subsoil is about 18 inches
thick. It is mottied and firm. The upper part is dark brown
sandy clay loam, the next part is brown clay lcam, and
the lower part is light brownish gray loam. The
substratum to a depth of about 60 inches is brown loam.
In some areas the surface layer is dark. In a few areas it
has more clay. In a few areas the lower part of the
subsoil and the substraium are stratified. In plages the
solum is more acid. In a few areas the upper part of the
subsoil is grayer. In some areas it has a brown layer. In
other areas the slope is less than 1 or more than 3
percent.

Included with these soils in mapping are small areas of
the very poorly drained Rensselaer soils in depressions
and the well drained Metea soils in the higher positions
on the landscape. Also included are some areas where
stones as much as 1 foot in diameter are on the surface.
Included soils make up about 15 percent of the unit.

The available water capacity is moderate in the
Markton soil and high in the Aubbesnaubbee soil.
Permeability is rapid in the sandy part of the Markton soil
and moderate in the lower part. It is moderate in the
Aubbeenaubbee soil. Runoff is slow on the Markton soil
and medium on the Aubbeenaubbee soil. The organic
matter content is low in the surface layer of both soils.
This layer is very friable or friable and can be easily tilled
throughout a wide range in moisture content. The water
table is at a depth of 1 to 3 feet during winter and early
spring.

Most areas of these soils are drained and are used for
cultivated crops. A few are used for woodland, hay, or
pasture.

If drained, these solls are fairly well suited to corn,
soybeans, and small grain. Erosion by wind and water is
the main management concern. Erosion and runoff can
be controlled by a crop rotation that includes grasses
and legumes and by terraces, diversions, water- and
sediment-control basins, cover crops, green manure
crops, and a conservation tillage system that leaves ali
or part of the crop residue on the surface. The soit is
well suited to a till-plant or no-till cropping system|(fig. 5).
Crop residue management, green manure crops, and
cover crops help to maintain filth, the rate of water
infiltration, aeration, and the crganic matter content.

The wetness is a concern in managing cultivaied
areas. A drainage system lowers the water table and
allows the soils to warm up earlier in the spring. Open
ditches, surface drains, and subsurface drains can
reduce the wetness. To keep drainage tile from filling
with sediment, a finely meshed filter should be used to
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cover the tile. Subsurface drains are needed in areas
where hillside seepage occurs.

If drained, these soils are well suited to grasses and
legumes, such as bromegrass, alfalfa, and ladino clover,
for hay and pasture. Erosion and wetness are the main
management concerns. The wetness hinders the growth
of most legumes. The grasses and legumes that can
withstand the high water table should be selected for
planting. A drainage system is necessary. A dense plant
cover slows runoff and helps to control erosion.
Overgrazing or grazing when the soils are too wet
reduces plant density and hardiness and results in
surface compaction and poor tilth. Proper stocking rates,
pasture rotation, timely deferment of grazing, restricted
use during wet periods, and timely applications of plant
nuirients help to keep the pasture in good condition.

These soils are well suited to trees. Seediing mortality
is moderate on the Markton soil, and plant competition is
moderate on the Aubbeenaubbee soil. Seadlings survive
and grow well if competing vegetation is controlled by
site preparation and by cutting, spraying, or girdling.
Overstocking helps to compensate for seedling mortality,
but thinning may be needed later. Planting containerized
stock and applying harvest methods that leave some
mature trees to provide shade and protection for
seedlings reduce the seedling mortality rate. Additional
management practices include harvesting mature trees,
excluding livestock, and saving desirable seed trees.

Because of the wetness, these soils are seversly
limited as sites for dwellings. Surface and subsurface
drains are needed. Proper landscaping helps to control
runoff. Building the houses on raised, well compacted fill
material also helps to overcome the weiness. The sides
of shallow excavations in the Markton soil can cave in
unless they are temporarily reinforced. Revegetating
disturbed areas as soon as possible after construction
helps to control erosion. Topsoil should be stockpiled
and spread over critical areas where establishing
vegetation may be difficult.

These soils are severely limited as sites for local roads
and strests because of frost action. Crowning the roads
and streets, constructing them on raised, well
compacted fill material, and providing adequate side
ditches and culverts minimize the damage caused by
frost action.

Because of the wetness, these soils are severely
limited as sites for septic tank absorption fields. Installing.
interceptor drains around the absorption field helps to
lower the water table.

The land capability classification is llle. The woodland
ordination symbol assigned to the Markton soil is 48,
and that assigned to the Aubbeenaubbee soil is 4A.

McB—Martinsville fine sandy loam, 2 to 6 percent
slopes. This deep, genily sloping, well drained soil is on
ridges and knolls on outwash plains and recessional
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Figure 5,—No-till corn in an area of Markton-Aubbeenaubbee complex, 1 to 3 percent slopes.

moraines. Areas are irregularly shaped and are 15 to 50 sand. In some areas the upper part of the solum

acres in size. The dominant size is about 25 acres. contains more sand. In other areas the substratum is
Typically, the surface layer is dark grayish brown fine sand and gravel. In a few areas the lower part of the

sandy loam about 8 inches thick. The subsurface layer is solum and the substratum are not stratified. In some

about 4 inches of brown loam. The subsaoil is about 29 places the substratum is till. In other places the surface

inches thick. The upper part is brown, friable loam; the layer is dark. In a few areas the lower part of the solum

next part is dark yellowish brown and yellowish brown, has gray moftles. In some areas the slope is more than

firm loam; and the lower part is yellowish brown, firm silt 6 or less than 2 percent.

loam. The substratum to a depth of 60 inches is Included with this soil in mapping are small areas of

yellowish brown silt loam that has thin strata of fine the well drained Ormas and Ormas Variant soils in the
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slightly higher positions on the landscape and the
somewhat poorly drained Whitaker soils in the lower
positions. Ormas and Ormas Variant soils are more
sandy than the Martinsville soil. Also included are some
areas of sandy soils that have a slope of more than 12
percent. Included soils make up about 15 percent of the
map unit,

The available water capacity in the Martinsville scil is
moderate. Permeability also is moderate. Runoff is
medium. The organic matter content is moderate in the
surface layer. This layer is very friable and can be easily
tilled throughout a wide range in moisture content.

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

This soil is well suited to corn, soybeans, and small
grain. Erosion is the main management concern. Erosion
and runoff can be controlled by a crop rotation that
includes grasses and legumes and by water- and
sediment-control basins, terraces, diversions, cover
crops, green manure crops, grassed waterways, irrigation
systems, grade stabilization structures, and conservation
tillage systems that leave all or part of the crop residue
on the surface. The s¢il is well suited to till-ptant and no-
till cropping systems. Crop residue management, cover
crops, and green manure crops help to maintain tilth, the
rate of water infiltration, aeration, and the organic matter
content. Subsurface drains are needed in areas where
hiltside seepage occurs.

This soil is well suited to grasses and legumes, such
as bromegrass and alfalfa, for hay and pasture. It is best
suited to alfalfa and other deep-rooted legumes. Erosion
is the main management concern. A dense plant cover
conserves soil moisture, slows runoff, and helps to
control erosion. Overgrazing reduces plant density and
hardiness and results in surface compaction and poor
tilth. Proper stocking rates, pasture rotation, timely
deferment of grazing, and timely applications of plant
nutrients help to keep the pasture in good condition.

This soil is well suited to trees. Plant competition is
moderate. It can be controlled by proper site preparation
and by spraying, cutting, or girdling. Additional
management practices include harvesting mature trees,
excluding livestock, and saving desirable seed irees.

This soil is suitable as a site for dwellings and septic
tank absorption fields. The sides of shallow excavations
can cave in uniess they are temporarify reinforced.
Revegetating disturbed areas as soon as possible after
construction helps to control erosion. Topsoil should be
stockpiled and spread over critical areas where
establishing vegetation may be difficult.

Because of frost action, this soil is moderately limited
as a site for local roads and streets. Replacing or
strengthening the base with better suited material
improves the ability of the roads and streets to support
vehicular traffic. Crowning the roads and streets,
constructing them on raised, well compacted fill materiaf,
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and providing adequate side ditches and culverts
minimize the damage caused by frost action.

The land capability classification is lle. The woodland
ordination symbol is 4A.

MeA—Metamora fine sandy loam, moderately
permeable, 0 to 1 percent slopes. This deep, nearly
level, somewhat poorly drained soil is on slightly convex
rises on recessional moraines. Areas are iregularly
shaped and are 5 to 80 acres in size. The dominant size
is about 40 acres.

Typically, the surface seil is very dark gray fine sandy
loam about 15 inches thick. The subsoil is about 20
inches thick. It is brown, very frigble fine sandy loam in
the upper part; dark yellowish brown, firm fine sandy
loam in the next part; and yellowish brown, mottled, firm
sandy clay loam in the lower part. The substratum to a
depth of 60 inches is yellowish brown loam. In some
areas the lower part of the solum and the substratum
have more clay. In other areas they have more sand. In
a few places the upper part of the subsoil has gray
motties. In some places the subsoil is brown throughout.
In other places the surface layer is lighter colored. In
some areas it has more sand. In other areas the slope is
more than 1 pergent.

Included with this soil in mapping are small areas of
the well drained Octagon soils in the higher positions on
the landscape. Also included are some areas where
stones as much as 1 foot in diameter are on the surface.
Included soils make up about 3 percent of the map unit.

The available water capacity in the Metamora soil is
high. Permeability is moderate. Runcff is slow. The
organic matter content is moderately low in the surface
layer. This layer is very friable and can be easily tilled
throughout a wide range in moisture content. The water
table is at a depth of 1 to 2 feet during winter and spring.

Most areas are drained and are used for cultivated
crops. Hf drained, this soil is well suited to corn,
soybeans, and small grain. Weiness is the main
management concern. A drainage system lowers the
water table and allows the soil to warm up earlier in the
spring. Open ditches, surface drains, and subsurface
drains can reduce the wetness. To keep drainage tile
from filling with sediment, a finely meshed filter should
be used to cover the tile. Wind erosion is a hazard. It
can be controlied by a crop rotation that includes
grasses and legumes and by cover crops, green manure
crops, and conservation tillage systems that leave alt or
part of the crop residue on the surface. The sail is well
suited to a till-plant cropping system. Cover crops, green
manure crops, and crop residue management help to
maintain tilth, the rate of water infiltration, aeration, and
the organic matter content,

if drained, this soil is well suited to grasses and
legumes, such as bromegrass and alfalfa, for hay and
pasture. Wetness and erosion are the main management
concerns. The grasses and legumes that can withstand
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the high water table should be selected for planting. A
drainage system is necessary. A dense plant cover
slows runoff and helps to control erosion. Overgrazing or
grazing when the soil is too wet reduces plant density
and hardiness and results in surface compaction and
poor tilth. Proper stocking rates, pasture rotation, timely
deferment of grazing, restricted use during wet pericds,
and timely applications of plant nutrients help to keep
the pasture in good condition.

This soil is well suited to trees. Plant competition is
moderate. Seedlings survive and grow well if competing
vegetation is controlled by spraying, cutting, or girdling.
Additional management practices include harvesting
mature trees, excluding livestock, and saving desirable
seed trees.

Because of the wetness, this soil is severely limited as
a site for dwellings. Surface and subsurface drains are
needed. Proper landscaping helps to control runoff.
Building the houses on raised, well compacted fill
material also helps to overcome the wetness.
Revegetating disturbed areas as socn as possible after
construction helps to control erosion. Topsail should b
stockpiled and spread over critical areas where
establishing vegetation may be difficult.

This soil is severely limited as a site for local roads
and sireets because of frost action. Replacing or
strengthening the base with better suited material
improves the ability of the roads and streets to support
vehicular traffic. Crowning the roads and strests,
constructing them on raised, well compacted fill material,
and providing adequate side ditches and culverts
minimize the damage caused by frost action.

Because of the wetness, this soil is severely limited as
a site for septic tank absorption fields. Installing
interceptor drains around the absorption field and
mounding with suitable material help to overcome this
limitation.

The land capability classification is llw. The woodland
ordination symbaol is 4A.

MeB—Metamora fine sandy loam, moderately
permeable, 1 to 4 percent slopes. This deep, nearly
level and gently sloping, somewhat poorly drained soil is
on slightly convex rises on recessional moraines. Areas
are irregularly shaped and are 3 o 200 acres in size.
The dominant size is about 40 acres.

Typically, the surface layer is very dark gray fine sandy
loam about 8 inches thick. The subsoil is firm loam about
28 inches thick. The upper part is yellowish brown, and
the lower part is yellowish brown, brown, and light
brownish gray and is mottled. The substratum to a depth
of 60 inches is brown loam. In some areas the surface
layer has more clay. In a few areas the subsoil and
substratum have more clay. In some places the surface
layer is thicker and darker, and in other places it is light
colored. In some areas the subsail is brown throughout.
In other areas the solum has more sand. In some places
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the substratum is stratified. In other places the slope is
less than 1 or more than 4 percent.

Included with this soil in mapping are some severely
eroded areas where the subsoil is mixed with the surface
layer. Also included are some areas where stones as
much as 1 foot in diameter are on the surface. Included
soils make up about 4 percent of the map unit.

The available water capacity in the Metamora soil is
high. Permeability is moderate. Runoff is medium. The
organic matter content is moderate in the surface layer.
This layer is friable and can be easily tilled throughcut a
wide range in moisture content. The water table is at a
depth of 1 to 2 feet during winter and spring.

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

This soil is well suited to corn, soybeans, and small
grain. Erosion by wind and water is the main
management concern. Erosion and runoff can be
controlled by a crop rotation that includes grasses and
lagumes and by cover crops, gréen manure crops, and
conservation tillage systems that leave all or part of the
crop residue on the surface. The soil is well suited to a
till-plant cropping system. Crop residue management,
green manure crops, and cover crops help to maintain
tilth, the rate of water infiltration, aeration, and the
organic matter content. Subsurface drains should be
installed in areas where hillside seepage occurs.

If drained, this soil is well suited t0 grasses and
legumes, such as bromegrass and alfalfa, for hay and
pasturs. Wetness and erosion are the main management
concerns. The grasses and legumes that can withstand
the high water table should be selected for planting. A
drainage system is necessary. A dense plant cover
slows runoff and helps to control erosion. Overgrazing or
grazing when the =oil is too wet reduces plant density -
and hardiness and resuits in surface compaction and
poor tilth. Proper stocking rates, pasture rotation, timely
deferment of grazing, restricted use during wet periods,
and timely applications of plant nutrients help to kesp
the pasture in good condition.

This soil is well suited to trees. Plant competition is
moderate. Seedlings survive and grow well if competing
vegetation is controlled by proper site preparation and by
spraying, cutting, or girdling. Additional management
practices include harvesting mature frees, excluding
livestock, and saving desirakle seed trees.

Because of the wetness, this soil is severely limited as
a site for dwellings. Surface and subsurface drains are
needed. Proper landscaping helps to control runoff,
Building the houses on raised, well compactad fill
material also helps to overcome the wetness.
Revegetating disturbed areas as soon as possible after
construction helps to control erosion. Topsoil should be
stockpiled and spread over critical areas where
establishing vegetation may be difficult.
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This soil is severely limited as a site for local roads
and streets because of frost action. Replacing or
sirengthening the base with better suited material
improves the ability of the roads and streets to support
vehicular traffic. Crowning the roads and streets,
constructing them on raised, well compacted fill material,
and providing adequate side ditches and culverts
minimize the damage caused by frost action.

Because of the wetness, this soil is severely limited as
a site for septic tank absorption fields. Mounding with
suitable material and installing interceptor drains around
the absorption field help to overcome this limitation.

The land capability classification is Ite. The woodland
ordination symbol is 4A.

MkB—Metea loamy sand, moderately permeable, 2
to 6 percent slopes. This deep, gently sloping, well
drained soil is on rises and knolls on recessional
moraines. Areas are irregularly shaped and are 3 to 20
acres in size. The dominant size is about 10 acres.

Typically, the surface layer is dark brown loamy sand
about 8 inches thick. The subsurface layer is about 20
inches thick. The upper part is brown and yellowish
brown, very friable loamy sand, and the lower part is
yellowish brown, loose sand. The subsaoil is about 10
inches of dark yellowish brown, firm sandy clay loam.
The substratum to a depth of 60 inches is yellowish
brown loam. In some areas the surface layer is darker. In
a few areas the lower part of the subsoil has gray
motties. In some places the upper part of the solum
contains more clay. In other places the subsoil is
dominantly gray. In some areas the sandy material is
more than 40 or less than 20 inches thick. In other areas
the substratum is stratified. In places the slope is less
than 2 or more than 6 percent,

Included with this soil in mapping are small areas of
the somewhat poorly drained Aubbeenaubbee soils in
the slightly lower positions on the landscape. Also
included, in the slightly lower positions, are small areas
of well drained soils that are less sandy than the Metea
soil. Included soils make up about 4 percent of the map
unit.

The available water capacity in the Metea soil is
moderate. Permeability is rapid in the upper part of the
solum and moderate in the lower part and in the
substratum. Runoff is slow. The organic matter content is
low in the surface layer. This layer is loose and can be
eagily tilled throughout a wide range in moisture content.

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

This soil is fairly well suited to corn, soybeans, and
small grain. Droughtiness and wind erosion are the main
management concerns. Wind erosion can be controlled
by a crop rotation that includes grasses and legumes
and by cover crops, green manure crops, irrigation
systems, and conservation tillage systems that leave all
or part of the crop residue on the surface. The soail is
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well suited to till-plant and no-till cropping systems.
Irrigation can reduce seasonal moisture stress and
increase productivity. The soil can be irrigated in 3 or 4
years out of every 5. Crop residue management, green
manure crops, and cover crops help to maintain the
organic matter content. In areas where hillside seepage
occurs, subsurface drains should be installed. To keep
the drainage tile from filling with sediment, a finely
meshed filter should be used to cover the tile.

This soil is well suited te grasses and legumes, such
as bromegrass and alfalfa, for hay and pasture. It is best
suited to deep-rooted, drought-tolerant species. Wind
erosion and droughtiness are the main management
concerns. A permanent cover of drought-resistant
grasses and legumes slows runoff, helps to control
erosion, and conserves soil moisture. Irrigation helps to
overcome the droughtiness and helps to prevent
excessive wind erosion. Overgrazing reduces plant
density and hardiness and results in surface compaction
and poor tilth. Proper stocking rates, pasture rotation,
timely deferment of grazing, and timely applications of
plant nutrients help to keep the pasture in good
condition.

This soil is well suited to trees. Plant competition is
moderate. It can be controlled by proper site preparation
and by spraying, cutting, or girdling. Additional
management practices include harvesting mature trees,
excluding livestock, and saving desirable seed trees.

This soil is suitable as a site for dwellings. The sides
of shallow excavations can cave in unless they are
temporarily reinforced. Revegetating disturbed areas as

‘soon as possible after construction helps to control

erosion. Topsoil should be stockpiled and spread over
critical areas whera establishing vegetation may be
difficult.

Because of frost action, this soil is moderately limited
as a site for local roads and streets. Growning the roads
and streets, constructing them on raised, well
compacted fill material, and providing adequate side
ditches and culverts minimize the damage caused by
frost action.

Because of a poor filtering capacity, this soil is
severely limited as a site for septic tank absarption
fields. it readily absorbs but does not adequately filter
the effluent. The poor filtering capacity can rasult in the
poliution of ground water. Installing deep wells upslope
from the absorption field reduces the potential for
contamingation of shallow ground water. Mounding with
better suited material increases the filtering capacity of
the absorption field.

The fand capability classification is llle. The woodland
ordination symbol is 4A.

Mp—Montgomery siity clay loam. This deep, nearly
level, very poorly drained soil is in broad depressions on
lake plains. It is frequently ponded for brief pericds by
runoff from the surrounding soils. Areas are long and



irragular in shape and are 4 to 350 acres in size. The
dominant size is about 100 acres.

Typically, the surface layer is very dark gray silty clay
loam about 10 inches thick. The subsoil is dark gray and
dark grayish brown, mottled, firm silty clay loam about 12
inches thick. The substratum to a depth of 60 inches is
gray, mottled silty clay loam. In places the sclum has
more sand. In some areas the substratum is silt loam or
silty clay loam till.

Included with this soil in mapping are small areas of
the moderately well drained Lucas and Simonin and
somewhat poorly drained Papineau and Strole soils in
the slightly higher positions on the landscape. These
soils make up about 9 percent of the map unit.

The available water capacity in the Montgomery soil is
high. Permeability is slow. Runoff is very slow or ponded.
The water table is near or above the surface in winter
and spring. The organic matter content is high in the
surface layer. This layer is firm. If the soil is tilled when
wet, large clods form. The clods become hard as they
dry. They make seedbed preparation difficult.

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

If drained, this soil is fairly well suited 1o corn,
soybeans, and small grain. Wetness and ponding are the
main management concerns. A drainage system lowers
the water table and allows the soil io warm up earlier in
the spring. Open ditches, surface drains, and subsurface
drains can reduce the wetness. Pumps can be used in
areas where suitable drainage outlets are not available.
Ponded areas generally can be drained by an open inlet
pipe in conjunction with subsurface drains. Crop residue
management, green manure crops, and cover crops help
to maintain tilth, the rate of water infiltration, aeration,
and the organic matter content. The soil is well suited to
fall plowing and to fall-chisel and ridge-plant cropping
systems.

If drained, this soil is well suited to grasses and
legumes, such as reed canarygrass and alsike clover, for
hay and pasture. The wetness and the ponding are the
main management concerns. The weiness hinders the
growth of most legumes. The grasses and legumes that
can withstand th:e high water table should be selected
for planting. A drainage system is needed. Overgrazing
or grazing when the soil is oo wet reduces plant density
and hardiness and resulis in surface compaction and
poor fiith. Proper stocking rates, pasture rotation, timely
deferment of grazing, restricied use during wet periods,
and timely applications of plant nuirients help to keep
the pasture in good condition.

This soil is well suited to trees. The equipment
limitation, seedling mortality, the windthrow hazard, and
plant competition are management concerns. Equipment
should be used only during dry periods or when the
ground is frozen. Seedlings survive and grow well if
competing vegetation is controlled by proper site
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preparation and by cutting, spraying, or girdling.
Overstocking helps to compensate for seedling mortality,
but thinning may be needed later. Planting containerized
stock and applying harvest methods that leave some
mature trees to provide shade and protection for
seedlings reduce the seedling moriality rate. Harvest
methods that do not isolate the remaining trees or leave
them widely spaced reduce the windthrow hazard.
Additional management practices include harvesting
mature trees, excluding livestock, and saving desirable
seed trees.

Because of the ponding, the shrink-swell potential, and
the slow permeability, this soll is generally unsuitable as
a site for dwellings and septic tank absorption fields. 1t is
severely limited as a site for local roads because of the
ponding, low strength, and the shrink-swell potential.
Crowning the roads, constructing them on raised, well
compacted fill material, and providing adequate side
ditches and culverts minimize the damage caused by
ponding. Providing coarse grained subgrade or base
material minimizes the damage caused by low strength
and by shrinking and swelling.

The land capability ciassification is lllw. The woodland
ordination symbaol is 5W.

Mu—Moroceo loamy sand. This deep, nearly level,
somewhat poorly drained soil is on slightly convex rises
on outwash plains. Areas are long and irregular in shape
and are 3 to 200 acres in size. The dominant size is
about 10 acres.

Typically, the surface layer is dark grayish brown
loamy sand about 9 inches thick. The subsurface layer is
about 5 inches of light yellowish brown, mottled loamy
fine sand. The subsoil is very pale brown and light gray,
mottled, loose fine sand about 21 inches thick. The
substratum to a depth of 60 inches is very pale brown,
motiled fine sand. in some places the subsoil is
dominantiy brown and has gray mottles in the lower part.
In other places the surface soil is thick and dark. In
some areas the scil has iron accumulations on the
surface and iron stains throughout the subsoil. The
stains tend to mask the gray mottles. In places the
subsoil has more clay. In a few places the substratum is
very fine sand or coarse sand. In a few areas the subsoil
has a thin layer of icam or clay loam. In some areas
grave! is in the lower part of the subscil and in the
substratum. In other areas the soil is more alkaline.

Included with this scil in mapping are small areas of
the very poorly drained Gilford, Maumee, Newton, and
Zadog soils in the lower positions on the landscape.
These soils make up about 12 percent of the map unit.

The available water capacity in the Morocco soil is
low. Permeability is rapid. Runoff is very slow. The
organi¢ rmatter content is low in the surface layer. This
layer is very friable and can be easily tilled throughout a
wide range in moisture content. The water table is at a
depth of 1 to 2 feet during winter and spring.
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Most areas of this soil are drained and are used for
cultivated crops or specially crops. A few are used for
woodiand, hay, or pasture.

This soil is poorly suited to cultivated crops. It is fairly
well suited 1o specialty crops, such as asparagus,
blueberries, and Christmas trees. Droughtiness and wind
erosicn are the main management concerns. Soil
moisture can be conserved by cover crops, green
manure crops, and crop residue managemeant. Wind
erosion can be controiled by a crop rotation that includes
grasses and legumes and by cover crops, green manure
crops, irrigation systems, and conservation tillage
systems that ieave all or part of the crop residue on the
surface. The soil is well suited to a till-plant cropping
system. Irrigation can reduce seasonal moisture stress
during the summer and ¢an increase productivity. The
soil can be irrigated every year. The water table should
ba controlled by open ditches, subsurface drains, water-
retention structures, and subsurface irrigation. To keep
subsurface drain lines from filling with sediment, a finely
meshed filter should be used to cover the lines.

This soil is fairly well suited to grasses and legumes,
such as bromegrass and alsike clover, for hay and is
well suited to pasture. The grasses and legumes that
can withstand both the seasonal high water table and
the summer droughtiness should be selected for
planting. Water-management practices, such as irrigation
and drainage, are necessary. Irrigation helps to control
wind erosion and helps to overcome the droughtiness. A
dense plant cover conserves soil moisture and helps to
control wind erosion. Overgrazing or grazing when the
soil is too wet reduces plant density and hardiness and
results in surface compaction and poor tilth. Proper
stocking rates, pasture rotation, timely deferment of
grazing, restricted use during wet periods, and timely
applications of plant nutrients help to keep the pasture in
good condition.

This soil is well suited to trees. Seedling mortality is
the main management concern. Seedlings survive and
grow well if competing vegetation is controlled by proper
site preparation and by spraying, cutting, or girdling.
Overstocking helps to compensate for seedling mortality,
but thinning may be needed later. Planting containerized
stock and applying harvest methods that leave some
mature frees to provide shade and protection for
seedlings reduce the seedling moriality rate. Additional
management practices include harvesting mature trees,
excluding livestock, and saving desirable seed trees.

Because of the wetness, this s0il is severely limited as
a site for dwellings. Surface and subsurface drains are
needed. Proper landscaping helps to control runoff.
Building the houses on raised, well compacied fill
material also helps to overcome the wetness. The sides
of shallow excavations can cave in unless they are
temporarily reinforced. Revegetating disturbed areas as
soon as possible after construction helps to control
erosion. Topsoil should be stockpiled and spread over
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critical areas where establishing vegetation may be
difficult.

Because of the wetness and frost action, this soll is
moderately limited as a site for local roads and streets.
Crowning the roads and streets, constructing them on
raised, well compacted fill material, and providing
adequate side ditches and culverts minimize the damage
caused by frost acticn and wetness. Replacing or
strengthening the base with better suited material
improves the ability of the roads and streets to support
vehicular traffic.

Because of the wetness and a poor filtering capacity,
this soil is severely limited as a site for septic tank
absorption fields. Installing interceptor dralns around the
absorption field helps to lower the water table. Mounding
with better suited material increases the depth to the
water table and improves the ability of the field to filter
the effluent. )

The land capability classification is IVs. The woodland
ordination symbol iz 8.

Mw—Muskego muck, drained. This deep, nearly
level, very poorly drained soil is in depressions on
outwash plains and moraines. It is frequently ponded for
brief periods by runoff from the surrounding soils. Areas
are irreqularly shaped and are 5 to 160 acres in size.
The dominant size is about 25 acres.

Typically, the surface layer is black muck about 10
inches thick. The next 8 inches is black and dark brown,
very friable muck. The substratum to a depth of 60
inches is grayish brown and gray coprogenous earth. in
some places it is sandy, marly, or loamy material. In
other places the depth to coprogenous earth is more
than 30 or less th1n 18 inches. In a few areas the muck
is more than 51 inches thick. In some areas thin layers
of hemic material are in the organic part of the profile
below the surface layer.

The available water capacity is very high. Permeability
is moderately rapid or moderate in the organic layers
and slow in the coprogenous earth. Runoff is very slow
or ponded. The water table is near or above the surface
during most of the year. The organic matter content s
very high in the surface layer. This layer is very friable
and can be easily tilled throughout a wide range in
moisture content. ,

Most areas of this soil are drained and are used for
cultivated crops or specialty crops. A few are used as
wetland wildlife habitat.

Because of the ponding and the wetness, this soil is
poorly suited to cultivated crops and specialty crops in
undrained areas. It is fairly well suited to cultivated crops
and well suited to specialty crops, such as mint,
potatoes, cnions, and cauliflower, if the water table is
controlled. A drainage system lowers the water table and
allows the soil to warm up earlier in the spring. Open
ditches, surface drains, and subsurface drains can
reduce the wetness, Pumps can be used in areas where
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suitable drainage outlets are not available. Ponded areas

generally can be drained by an open inlet pipe in

conjunction with subsurface drains. Drainage systems
should be designed so that they keep the water table at
the level required by the crops during the growing
season and raise the water table to the surface during
the rest of the year. Such systems minimize oxidation
and subsidence of the organic material. If it is exposed,
the coprogenous earth becomes cloddy. It is extremely
difficult to rewet if it dries out. Because the soll is
unstable, caution is needed when heavy equipment is
operated near open ditches,

Measures that help to control wind eroslon are needed
in cultivated areas. Examples are a crop rotation that
includes grasses and lagumes, cover crops, green
manure crops, irrigation systems, and conservation
tillage systems that leave all or part of the crop residue
on the surface. The soil is wel! suited to spring plowing.

This soil is poorly sulted to grasses and legumes for
hay and is fairly well suited 1o pasture. The wetness and
the ponding are the main management concerns. The
wetness hinders the growth of most legumes. The
grasses and legumes that can withstand the high water
table should be selected for planting. A drainage system
is necessary. A dense piant cover helps to control wind
erosion. Overgrazing or grazing when the soil is too wet
reduces plant density and hardiness and results in
surface compaction and poor tiith. Proper stocking rates,
pasture rotation, timely deferment of grazing, restricted
use during wet periods, and timely applications of plant
nutrients help to keep the pasture in good condition.

This soil is poorly suited to trees. The equipment
limitation, seedling mortality, the windthrow hazard, and
plant competition are management concerns. Equipment
- should be used only during dry periods or when the

ground is frozen. Seediings survive and grow well if
competing vegetation is controlled by proper site
preparation and by cutting, spraying, or girdling.

- Overstocking helps to compensate for seedling mortality,
but thinning may be needed later. Planting containerized
stock and applying harvest methods that leave some
mature trees to provide shade and protection for
seedlings reduce the seedling mortality rate. Harvest
methods that do not isolate the remaining trees or leave
them widely spaced reduce the windthrow hazard. Care
should be taken to avoid damaging the surficial root
system of the irees. Additional management practices
include harvesting mature trees, excluding livestock, and
saving desirable seed trees.

Because of the ponding and subsidence, this soil is
generally unsuitable as a site for dwellings and septic
tank absorption fields. It is severely limited as a site for
local roads because of the ponding, subsidence, and
frost action. Crowning the roads, constructing them on
raised, well compacted fill material, and providing
adequate side ditches and culverts minimize the damage
caused by frost action and ponding. Providing coarse
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grained subgrade or hase material also minimizes the
damage causad by subsidence and frost action.

The land capability classification is IVw. The woodland
ordination symbol is 2W.

Mz—Mussey mucky sandy loam. This deep, nearly
level, very poorly drained soil is in slight depressions on
outwash plains. It 18 frequently ponded for brief periods
by runcff from the surrounding soils. Areas are irregularly
shaped and are 3 to 150 acres in size. The dominant
size is about 10 acres. _

Typically, the surface layer is black mucky sandy loam
about 10 inches thick. The subsoil is dark grayish brown,
mottied, firm clay loam about 3 inches thick. The upper
part of the substratum is grayish brown and brown,
mottled sand. The lower part 1o & depth of 60 inches is
dark brown gravelly sand. In places the surface layer is
sand. In a few areas it is thicker and is dark. In some
areas it is not mucky. In other areas it is more acid. In a
few piaces the subsoil has less clay. In some places it is
thicker. In other places the substratum is not gravelly.

The available water capagcity is low. Permeability is
moderate in the solum and rapid in the substratum.
Runoff is very slow or ponded. The water table is near or
above the surface during winter and spring. The organic
matter content is very high in the surface layer. This
layer is friable and can be easily tilled throughout a wide
range in moisture content. 7

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

If drained, this soil is fairly well suited to cultivated
crops, such as corn, soybeans, and small grain. Ponding
and weiness are the main management concerns. A
drainage system lowers the water table and allows the
soil to warm up earlier in the spring. Open ditches,
surface drains, and subsurface drains can reduce the
wetness. Pumps can be used in areas where suitable
drainage outlets are not available. Ponded areas
generally can be drained by an open inlet pipe in
conjunction with subsurface drains. To keep drainage tile
from filling with sediment, a finely meshed filter should
be used to cover the lile. Excessive drainage by a
subsurface drainage system can cause droughtiness.
irrigation systems reduce seasonal moisture stress and
increase productivity. The soll can be irigated in 3 or 4
years out of every 5.

Wind erosion is a hazard in cultivated areas. It can be
controlled by a crop rotation that includes grasses and
legumes and by cover crops, green manure crops, and
conservation tillage systems that leave all or part of the
crop residue on the surface. The soil is well suited to a
till-plant cropping system. Cover crops, green manure
crops, and crop residue management help to maintain
tilth, the rate of water infiltration, aeration, and the
organic matter content.

If drained, this soil is well suited to grasses and
legumes, such as reed canarygrass and alsike clover, for
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hay and pasture. The ponding and the wetness are the
main management concerns. The grasses and legumes
that can withstand the high water table should be
selected for planting. A drainage system is necessary. A
dense plant cover helps to control wind erosion.
Overgrazing or grazing when the soil is too wet reduces
plant density and hardiness and resulis in surface
compaction and poor tilth. Proper stocking rates, pasture
rotation, timely deferment of grazing, restricted use
during wet periods, and timely applications of plant
nutrients help to keep the pasture in good condition.

This soil is fairly well suited to trees. The equipment
limitation, seedling mortality, the windthrow hazard, and
plant competition are management concerns. Equipment
should be used only during dry periods or when the
ground is frozen. Seedlings survive and grow well if
competing vegetation is controlled by proper site
preparation and by cutting, spraying, or girdling.
Overstocking helps to compensate for seaedling mortality,
but thinning may be needed later. Planting containerized
stock and applying harvest methods that lsave some
mature trees to provide shade and protection for
seedlings reduce the seedling mortality rate. Harvest
methods that do not isolate the remaining trees or leave
them widely spaced reduce the windthrow hazard. Care
should be taken to avoid damaging the surficial root
system of the trees. Additional management practices
include harvesting mature trees, excluding livestock, and
saving desirable seed troes.

Because of the ponding, this soil is generally
unsuitable as a site for dwellings and septic tank
absorption fields. It is severely limited as a site for local
roads because of the ponding and frost action. Growning
the roads, constructing them on raised, well compacted
fill material, and providing adequate side ditches and
culverts minimize the damage caused by frost action and
ponding. Providing coarse grained subgrade or base
maierial also minimizes the damage caused by frost
action.

The land capability classification is lliw. The woodland
ordination symbol is 3W.

NaB—Nesius fine sand, 1 to 3 percent slopes. This
deep, nearly level and gently sloping, moderately well
drained soil is on slightly convex rises and ridges on lake
plains and outwash plains. Areas are irregularly shaped
and are 5 to 200 acres in size. The dominant size is
about 40 acres.

Typically, the surface layer is very dark gray fine sand
about 7 inches thick. The subsurface layer is about 11
inches of dark brown fine sand. The subsoil is dark
yellowish brown, brown, strong brown, and yellowish
brown, mottled, very friable fine sand about 33 inches
thick. The substratum to a depth of 60 inches is grayish
brown, mottled fine sand. In a few places the surface
layer is light colored. In a few areas it is thicker and
darker. In some areas the subsoil is brown throughout. In

other areas it is dominantly gray or has gray mottles. In
some places the soil has textural bands in the lower part
of the subsoil, in the substratum, or in both. In other
places the slope is more than 3 or less than 1 percent.

The available water capacity is low. Permeability is
rapid. Runoff is very slow. The organic matter content is
moderate in the surface layer. This layer is very friable
and can be easily tilled throughout a wide range in
moisture ¢ontent. The water table is at a depth of 2.5 to
4.0 feet from late fall through spring.

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

Unless the hazards of drought and wind erosion are
reduced, this soil is poorly suited to cultivated crops and
specialty crops. It is fairly well suited to cultivated crops,
such as com, soybsans, and small grain, and to
specialty crops, such as Christmas trees, asparagus, and
blueberries, if it is irrigated and is protected by
conservation tilage systems that leave crop residue on
the surface. The soil is well suited to a no-till cropping
system. Cover crops, green manure crops, and crop
residue management conserve moisture and helip to
mainiain the organic matter content. hrrigation can
reduce seasonal moisture stress and can increase
productivity. The soil can be irrigated every year. Wind
erosion can be controlled by a crop rotation that includes
grasses and legumes and by green manure crops,
irrigation systems, and conservation tillage.

This soil is fairly well suited to grasses and legumes,
such as bromegrass and alfalfa, for hay and is well
suited to pasture. It is best suited to deep-rooted,
drought-tolerant species. Wind erosion and droughtiness
are the main management concerns. Irrigation minimizes
droughtiness and helps to control wind erosion.
Overgrazing reduces plant density and hardiness and
results in surface compaction and poor tilth. Proper
stocking rates, pasture rotation, timely deferment of
grazing, and timely applications of plant nutrients help to
keep the pasture in good condition.

This soil is well suited to trees. The main management
concerns are seedling mortality and plant competition.
Seedlings survive and grow well if competing vegetation
is controlled by cuiting, spraying, or girdling.
Overstocking helps to compensate for seedling mortality,
but thinning may be needed later. Planting containerized
stock and applying harvest methods that leave some
mature trees to provide shade and protection for
seedlings reduce the seedling mortality rate. Additional
management practices include harvesting mature trees,
excluding livestock, and saving desirable seed trees.

This soil is suitable as a site for dwellings without
basements and as a site for local roads and streets. It is
moderately limited as a site for dwellings with basements
because of the wetness. Surface and subsurface drains
are needed. Proper landscaping helps to conirol runoff,
Building the houses on raised, well compacted fill
material also helps to overcome the wetness. The sides
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of shallow excavations can cave in unless they are
temporarily reinforced. Revegetating disturbed areas as
soon as possible after construction helps to control
erosion. Topscil should be stockpiled and spread over
critical areas where establishing vegetation may be
difficult.

Because of the wetness and a poor fnltermg capagity,
this soil is severely limited as a site for septic tank
absorption fields. Installing interceptor drains around the
absorption field lowers the water table. Mounding with
better suited material increases the depth to the water
table and improves the filtering capacity of the
absorption fisid.

The land capability classification is [Vs. The woodland
ordination symbol is 3S.

Ne—Newion loamy fine sand, undrained. This deep,
nearly level, very poorly drained soil is in broad
depressions on outwash plains. It is frequently ponded
for brief periods by runoff from the surrounding soils.
Areas are elongated and irregular in shape and are 20 to
200 acres in size. The dominant size is about 80 acres.

Typically, the surface layer is very dark gray loamy fine
sand about 10 inches thick. The subsurface layer is light
brownish gray loamy fine sand about 5 inches thick. The
substratum to a depth of 60 inches is light brownish gray
fine sand. In a few areas the solum is less acid. In
places the upper part of the substratum irregularly
decreases in content of organic matter with increasing
depth. In a few areas the soil has iron stains,
accumulations, and concretions throughout. These tend
to mask the gray colors. In some areas the subsoil has
more clay.

Included with this soil in mapping are small areas of
the somewhat poorly drained Morocco soils in the
slightly higher positions on the landscape. Also included
are the well drained Oakville soils on the highest part of
the landscape. Included soils make up about 10 percent
of the map unit.

The available water capacity in the Newton soil is low.
Permeability is rapid. Runoff is very slow or ponded. The
water table is near or above the surface during winter
and spring. The organic matter content is high in the
surface layer.

Most areas are in wooded sections of siate-owned fish
and game preserves. The trees in these areas, such as
pin oak and eastern cottonwood, are of low commercial
value. This soil is generally unsuited to cultivated crops
and to grasses and legumes for hay and pasture. The
wetness, the ponding, and the low available water
capacily are the main management concerns. Because
of the dense timber stands, draining this soil is very
costly.

This soil is fairly well suited to trees. The equipment
limitation, seedling mortality, the windthrow hazard, and
plant competition are management concerns. Equipment
should be used only during dry periods or when the
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ground is frozen. Seedlings survive and grow well if
competing vegetation is controlled by proper site
preparation and by cutting, spraying, or girdling.
Overstocking helps i0 compensate for seedling mortality,
but thinning may be needed later. Planting containerized
stock and applying harvest methods that leave some_.
mature trees to provide shade and protection for
seedlings reduce the seedling mortality rate. Harvest
methods that do not isolate the remaining trees or leave
them widely spaced reduce the windihrow hazard. Care
should be taken to avoid damaging the surficial root
system of the trees. Additional management practices
include harvesting mature trees, excluding livestock, and
saving desirable seed trees.

Because of the ponding, this soil is generally
unsuitable as a site for dwellings and septic tank
absorption fields and is severely limited as a site for
local roads. Crowning the roads, consiructing them on
raised, well compacted fill material, and providing
adequate side ditches and culverts minimize the damage
caused by ponding. The sides of shallow excavations
can cave inh unless they are temporarily reinforced.

The land capability classification is Vw. The woodland
ordination symbol is 4W,

OaB—OQakvlile fine sand, 2 to 6 percent slopes.
This deep, gently sloping, well drained soil is on ridges
on outwash plains. Areas are long and irregular in shape
and are 5 to 200 acres in size. The dominant size |s
about 40 acres.

Typically, the surface layer is very dark grayish brown
fine sand about 4 inches thick. The subsoil is dark
brown, dark yellowish brown, and yellowish brown, loose
fine sand about 30 inches thick. The substratum fo a
depth of 60 inches is light yellowish brown fine sand. In
places the subsoil has textural bands. In a few areas the
dark surface layer is thicker. in some areas it has more
clay. In other areas the subsoil has more clay. In some
places the lower part of the subsoil has gray mottles. In
other places the substratum is coarse sand, is loam till,
or is siratified. In a few places it is more acid. In some
areas the slope Is less than 2 or more than 8 percent.

Included with this soil in mapping are small areas of
the very poorly drained Newton and Zadog soils in the
lower positions on the landscape. These soils make up
about 10 percent of the map unit.

The available water capagcity in the Qakville 50il is low.
Permeability is rapid. Runoff is slow. The organic matter
content is low in the surface layer. This layer is very
friable and can be easily tilled throughout a wide range
in moisture content.

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

Unless the hazards of drought and wind erosion are
reduced, this soil is poorly suited to cultivated crops and
specialty crops. It is fairly well suited to coin, soybeans,
and small grain and to specialty crops, such as
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Christmas trees and asparagus, if it is irrigated and is
protected by a system of conservation tillage that leaves
crop residue. on.the surface, The soil is well suited to a
no-till cropping system. Cover crops, green manure
crops, and crop residue management conserve moisture
and increase the organic matter content. Irrigation can
reduce seasonal moisture stress and can increase
productivity. The soll can be irrigated every year. Wind
erosion can be controlled by a crop rotation that includes
grasses and iegumes and by green manure crops,
irrigation systems, and conservation tilage.

This soil is fairly well suited to grasses and legumes,
such as bromegrass and alfalfa, for hay and is well
suited to pasture. It is best suited to deep-rooted,
drought-tolerant species. Droughtiness and wind erosion
are the main management concerns. Irrigation minimizes
droughtiness and helps to control wind erosion. A dense
plant cover helps to control wind arosion, slows runoff,
and conserves s0il moisture. Overgrazing reduces plant
density and hardiness and resulis in surface compaction
and poor tilth. Proper stocking rates, pasture rotation,
timely deferment of grazing, and timely applications of
plant nutrients help to keep the pasture in good
condition.

This soil is well suited to trees. Seedling mortality is
the main management concem. Seedlings survive and
grow well if competing vegetation is controlled by proper
site preparation and by spraying, cutting, or girdling.
Qverstocking helps to compensate for seadling mortality,
but thinning may be needed later. Planting containerized
stock and applying harvest methods that leave some
mature trees to provide shade and protection for
seedlings reduce the seedling mortality rate. Additional
management practices include harvesting mature trees,
excluding livestock, and saving desirable seed trees.

This soil is suitable as a site for dwellings and for local
roads and streets. The sides of shatlow excavations can
cave in unless they are temporarily reinforced.
Revegetating disturbed areas as soon as possible after
construction helps to control erosion. Topsoil should be
stockpiled and spread over critical areas where
establishing vegetation may be difficult.

Because of a poor filtering capacity, this soil is
severely limited as a site for septic tank absorption
fields. It readily absorbs but does not adequately filter
the effluent. The poor filtering capacity ¢an result in the
potiution of ground water. Mounding with better suited
material increases the filtering capacity of the absorption
field.

The land capability classification is IVs. The woodland
ordination symbol is 4S.

OaC—0akville fine sand, 6 to 15 percent slopes.
This deep, moderately sloping and strongly sloping, well
drained soil is on ridges on outwash plains. Areas are
long and irregular in shape and are 5 to 150 acres in
size. The dominant size is about 25 acres.
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Typically, the surface layer is very dark brown fine
sand about 4 inches thick. The subsoil is dark yellowish
brown and brownish yellow, loose fine sand about 28
inches thick. The substratum o a depth of 60 inches is
light yellowish brown fine sand. In places the subsoil has
textural bands. In a few areas the dark surface layer is
thicker. In some areas it has more clay. In other areas
the subsoil has more clay or has gray mottles in the
lower part. In places the substratum is coarse sand, is
loam till, or is stratified. In a few areas it is more acid. In
some areas the slope is less than 6 or more than 15
percent.

Included with this soil in mapping are small areas of
the very poorly drained Newton and Zadog soils in the
lower positions on the landscape. These soils make up
about 12 percent of the map unit. .

The available water capacity in the Oakville soil is low.
Permeability is rapid. Runoff is slow. The organic matter
content is low in the surface layer. This layer is very
friable and can be easily tilled throughout a wide range
in moisture content.

Most areas of this soll are used for woodland, hay, or
pasture. Because of droughtiness and wind erosion, this
soil is generally unsuited to cultivated crops. It is poorly
suited to grasses and legumes for hay and is fairly well
suited to pasture. It is best suited to deep-rooted,
drought-tolerant species. Irrigation minimizes
droughtiness and helps to control wind erosion. A dense
plant cover helps to control wind erosion, slows runoff,
and conserves soil moisture. Overgrazing reduces plant
density and hardiness and results in surface compaction
and poor tilth. Proper stocking rates, pasture rotation,
timely deferment of grazing, and timely applications of
plant nutrients help to keep the pasture in good
condition.

This soil is well suited 1o trees. Seedling mortality is
the main management concern. Seedlings survive and
grow well if competing vegetation is controlled by proper
site preparation and by spraying, cutting, or girdling.
Overstocking helps to compensate for seedling mortality,
but thinning may be needed later. Planting containerized
stock and applying harvest methods that leave some
mature trees to provide shade and protection for
seedlings reduce the seedling mortality rate. Additional
management practices include harvesting mature trees,
excluding livestock, and saving desirable seed trees.

Because of the slope, this soil is moderately limited as
a site for dwellings. Land grading can modify the slope.
The buildings can be designed so that they conform to
the natural slope of the land. Retaining walls may be
needed. The sides of shallow excavations can cave in
unless they are temporarily reinforced. Revegetating
disturbed areas as soon as possible after construction
helps to control erosion. Topsoil should be stockpiled
and spread over critical areas where establishing
vegetation may be difficult.
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This soil is moderately limited as a site for local roads
and streets because of the slops. The roads and sireets
should be built on the contour. Land shaping may be
needed.

Because of a poor filtering capacity, this soil is
severely limited as a site for septic tank absorption
fields. It readily absorbs but does not adequately filter
the effluent. The poor filtering capacity ¢an result in the
pollution of ground water. Mounding with better suited
material increases the filtering capacity of the absorption
field.

The land capability classification is Vis. The woodland
ordination symbol is 4S.

ObB—Oakville sand, moderately wet, 1to 3
percent slopes. This deep, nearly level and gently
sloping, moderately well drained soil is on slightly convex
rises and ridges on outwash plains. Areas are irregularly
shaped and are 5 to 50 acres in size. The dominant size
is about 10 acres.

Typically, the surface layer is very dark gray sand
about 3 inches thick. The subsoil is dark brown and
yellowish brown, loose fine sand about 41 inches thick.
The substratum to a depth of S0 inches is pale brown,
mottled fine sand. In some places the upper part of the
subsoil has gray mottles. In other places the subsoil has
textural bands. In a few areas the dark surface layer is
thicker. In some areas the subsoil has more clay. In
other areas the soil is brown throughout. In a few places
the substratum is coarse sand, is loam till, or is stratified.
In a few areas it is more acid. In places the slope is
more than 3 or less than 1 percent.

Included with this seil in mapping are small areas of
the very poorly drained Zadog soils in the lower positions
on the landscape. These soils make up about 2 percent
of the map unit.

The available water capacity in the Cakville soil is low.
Permeability is rapid. Runoff is very slow. The organic
matter content is low in the surface layer. This layer is
loose and can be easily tilled throughout a wide range in
moisture content. The water table is at a depthof 3to 6
feet from late fall to early spring.

Most areas of this soil are used as woodland. A few
are used for cultivated crops or specialty crops.

Unless the hazards of drought and wind erosion are
reduced, this soil is poorly suited to cultivated crops and
specialty crops. It is fairly well suited to corn, soybeans,
and small grain and to specialty crops, such as
system of conservation tillage that leaves crop residue
on the surface. The soil is well suited to a no-till cropping
system. Cover crops, green manure crops, and ¢rop
residue management conserve moisture and increase
the organic matter content. lrrigation can reduce
seasonal moisture stress and can increase productivity.
The scil can be irrigated every year. Wind erosion can
be centrolled by a crop rotation that includes grasses

Soil Survey

and legumes and by critical area planting, cover crops,
green manure crops, irrigation systems, and conservation
tillage.

This soil is fairly well suited to grasses and legumes,
such as bromegrass and alfalfa, for hay and is well
suited to pasture. It is best suited to deep-rooted,
drought-tolerant species. Wind erosion and droughtiness
are the main management concems. Irrigation minimizes
droughtiness and helps to control wind erosion. A dense
plant cover helps to control wind erosion and conserves
soil moisture. Overgrazing reduces plant density and
hardiness and results in surface compaction and poor
tilth. Proper stocking rates, pasture rotation, timely
deferment of grazing, and timely applications of plant
nutrients help 1o kesp the pasturs in good condition.

This soil is well suited to trees. Seedling mortality is
the main management concem. Seedlings survive and
grow well if competing vegetation is controlled by proper
site preparation and by spraying, cutting, or girdling.
Overstocking helps t¢ compensate for seedling mortality,
but thinning may be needed later. Planting containerized
stock and applying harvest methods that leave some
mature trees to provide shade and protection for
seedlings reduce the seedling mortality rate. Additional
management practices include harvesting mature trees,
excluding livestock, and saving desirable seed trees.

This soil is suitable as a site for dwellings without
basements and as a site for local roads and streets.
Because of the wetness, it is moderately limited as a site
for dwellings with basements. Subsurface drains are
needed. Proper landscaping helps to control runoff.
Building the houses on raised, well compacted fill
material also helps to overcome the wetness. The sides
of shallow excavations can cave in uniess they are
reinforced. Revegetating disturbed areas as soon as
possible after construction halps to control erosion.
Topsoil should be stockpiled and spread over critical
areas where establishing vegetation may be difficult.

Because of the wetness and a poor filtering capacity,
this soil is severely limited as a site for septic tank
absorption fields. Mounding with better suited material
increases the filtering ¢capacity of the absorption field
and the depth to the water table. Installing interceptor
drains around the absorption field helps 1o lower the
water table.

The land capability classification is IVs. The woodland
ordination symbol is 4S.

OcC2—0ctagon fine sandy loam, 6 to 12 percent
slopes, eroded. This deep, moderately sloping, well
drained soil is on ridges and knolls on recessional
moraines. Areas are irregularly shaped and are & o 60
acres in size. The dominant size is about 15 acres.

Typically, the surface layer is very dark gray fine sandy
loam about 8 inches thick. It is mixed with dark brown
subsocil material in the lower part. The subsoil is about 28
inches thick. It is dark brown, friable fine sandy loam in
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the upper part and dark yellowish brown and yellowish
brown, firm loam in the lower part. The substratum to a
depth of 60 inches is brown loam. in a few areas the
dark surface layer is thicker. In a few places the soil has
a lighter colored surface layer. In some places the
substratum is stratified. In other places the surface layer
has more sand. In a few areas it has more clay. In some
areas the subsoil has more clay. In other areas the slope
is less than 6 or more than 12 percent.

Included with this soil in mapping are small areas of
the very poorly drained Brookston soils in the lowest
position on the landscape and small areas of the
somewhat poorly drained Metamora soils in the slightly
lower positions. Also included are a few severely eroded
areas where the subsoil is exposed and some areas
where stones as much as 1 foot in diameter are on the
surface. Included soils make up about 5 percent of the
map unit.

The avaitable water capacity in the Octagon soil is
moderate. Permeability also is moderate. Runoif is rapid.
The organic matter content is moderate in the surface
layer. This layer is friable and can be easily tilled under
proper moisture conditions,

Most areas are used for cultivated crops. This soil is
fairly well suited to corn, soybeans, and small grain.
Erosion by water and wind is the main management
concern. Erosion and runoff can be controlled by a crop
rotation that includes grasses and legumes and by
terraces, diversions, cover crops, green manure crops,
irrigation systems, and a conservation tillage system that
leaves all or part of the crop residue on the surface. The
soil is well suited to till-ptant and no-till cropping
systems. Crop residue management, cover crops, and
green manure crops help to maintain tilth, the rate of
water infiltration, aeration, and the organic matter
content. In areas where hillside seepage occurs,
subsurface drains should be instalied. :

This soil is well suited to grasses and legumes, such
as bromegrass and alfaifa, for hay and pasture: It is best
suited to aifalfa and other deep-rooted legumes. Erosion
is the main management concern. Overgrazing reduces
plant density and hardiness and results in surface
compaction and poor tilth. Proper stocking rates, pasture
rotation, timely deferment of grazing, and timely
applications of plant nutrients help to keep the pasture in
good condition. A dense plant cover slows runoff and
helps to control erosion.

Because of the slope and the shnnk—swell potential,
this scil is moderately limited as a site for dwellings.
.Using adequately reinforced steel in concrete
foundations, excavating layers that have a moderate

-shrink-swell potential and backfiling with sand or gravel,
building structures on reinforced concrete slabs, and
installing expansion joints help to prevent the damage
caused by shrinking and swelling. Grading can maodify
the slope. The buildings ¢an be designed so that they
conform to the natural slope of the land. Retaining walls
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may be needed. Revegetating disturbed areas as soon
as possible after construction helps to control erosion.
Topsoil should be stockpiled and spread over critical
areas where establishing vegetation may be difficult.

This soil is moderately limited as a site for local roads
and streets because of the the slope, low strength, and
shrink-swell potential. Constructing the roads and streets
on the contour and land shaping help to overcome the
slope. Crowning the roads and streets, constructing them
on raised, well compacted fill material, and providing
adequate side ditches and culverts minimize the damage
caused by frost action. Providing coarse grained
subgrade or base material minimizes the damage caused
by low strength and by shrinking and swelling. Replacing
of strengthening the base with better suited material
improves the ability of the roads and streets to support
vehicular traffic.

Because of the slope and the moderate permeability,
this soil is moderately limited as a site for septic tank
absorption fields. Mounding with better suited material
and enlarging the absorption area improve the ability of
the field to absorb the effluent. Installing the absorption
field on the contour helps to overcome the slope.

The land capability classification is llle. No woodland
ordination symbol is assigned.

OrB—0Ormas loamy fine sand, 2 to 6 percent
slopes. This deep, gently sloping, well drained scil is on
ridges and knolls on outwash plains. Areas are
elongated or irregular in shape and are 3 to 25 acres in-
size. The dominant size is about 8 acres.

Typically, the surface layer is dark brown loamy fine
sand about 8 inches thick. The subsurface layer is about
29 inchas thick. It is brown and yellowish brown loamy:
fine sand in the upper part and yellowish brown loamy
sand in the lower part. The subscil is about 13 inches
thick. It is dark brown, firm sandy clay loam in the upper
part and dark brown, friable gravelly fine sandy loam in
the lower part. The substratum to a depth of 60 inches is
brown gravelly coarse sand. In some areas the subsoil
has textural bands. In other areas the surface layer has
more sand. In places the subsoil has less clay. In a few
areas the soil has more sand and less clay throughout.
in some areas the surface layer is dark. In a few areas
the substratum is stratified. In some places the lower
part of the subsoil and the substratum have no gravel. In
other places the slope is more than & or less than 2

-percent.

Included with this soil in mapping are small areas of
the very poorly drained Houghton soils in depressions
and the well drained Martinsville soils in the slightly
lower positions on the landscape. Martinsville soils are
more clayey than the Ormas soil. Also included are a
few severely eroded areas where the subsoil is exposed.
Included soils make up about 3 percent of the map unit.

The available water capacity in the Ormas soil is low.
Permeability is.rapid and moderately rapid in the solum
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and very rapid in the substratum. Runoff is slow. The
organic matter content is low in the surface layer. This
layer is very friable and can be easily tilled throughout a
wide range in moisture content.

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

This soil is fairly well suited to corn, soybeans, and
small grain. Droughtiness and wind erosion are the main
management concerns. Cover crops, green manure '
crops, and crop residue management conserve moisture
and increase the organic matter content. Wind erosion
can be conirolled by a crop rotation that includes
grasses and legumes and by critical area planting, cover
Crops, green manure Crops, irrigation systems, and a
conservation tillage system that leaves all or part of the
crop residue on the surface. The soil is well suited to a
no-till cropping system. Irrigation can reduce seasonal
moisture stress and can increase productivity,

This soil is fairly well suited to grasses and legumes,
such as bromegrass and alfalfa, for hay and is well
suited to pasture. It is best suited to deep-rooted,
drought-tclerant species. Wind erosion and droughtiness
are the main management concerns. Irrigation minimizes
droughtiness and helps to control wind erosion. A dense
plant cover helps to control wind erosion, slows runoff,
and conserves soil moisture. Overgrazing reduces plant
density and hardiness and resulis in surface compaction
and poor tilth. Proper stocking rates, pasture rotation,
timely deferment of grazing, and timely applications of
plant nutrients help to keep the pasture in good
condition.

This soil is well suited to trees. Seedling mortality and
plant competition are the main management concerns.
Seedlings survive and grow well if competing vegetation
is controlled by proper site preparation and by spraying,
cutting, or girdling. Overstocking helps o compensate for
seedling mortality, but thinning may be needed later.
Planting containerized stock and applying harvest
methods that leave sorne mature trees to provide shade
and protection for seedlings reduce the seedling
mortality rate. Additional management practices include
harvesting mature trees, excluding livestock, and saving
desirable seed trees.

This soil is suitable as a site for dwellings. The sides
of shallow excavations can cave in unless they are
temporarily reinforced. Revegetating disturbed areas as
soon as possible after construction helps to control
erosion. Topsoil should be stockpiled and spread over
critical areas where establishing vegetation may be
difficult.

Because of frost action, this soil is moderately limited
as a site for local roads and streets. Crowning the roads
and streets, constructing them on raised, well
compacted fill material, and providing adeguate side
ditches and culverts minimize the damage caused by
frost action.

Soil Survey

Because of a poor filtering capacity, this soil is
severely limited as a site for septic tank absorption
fields. It readily absorbs but does not adequately filter
the effluent. The poor filtering capacity can result in the
pollution of ground water. This hazard can be reduced by
mounding with better suited material.

The land capability classification is llls. The woodland
ordination symbol Is 45.

OtB—Ormas Variant loamy gsand, 2 to 6 percent
slopes. This deep, gently sloping, well drained soil is on
ridges and knolls on outwash plains. Areas are irregularly
shaped and are 3 to 40 acres in size. The dominant size
is about 10 acres.

Typically, the surface layer is very dark grayish brown
loamy sand about 8 inches thick. The subsurface layer is
dark brown, loose sand about 16 inches thick. The
subsoil is dark brown, very friable loamy coarse sand
about 9 inches thick. The upper part of the substratum is
dark yellowish brown coarse sand. The next part is
yellowish brown gravelly coarse sand. The lower part to
a depth of 60 inches is dark yellowish brown coarse
sand. In some places the surface layer is more acid. In
other places the lower part of the solum has textural
bands. In some areas the subsoil has more clay. In a
few areas the dark surface layer is thicker. In some
places the soil has more sand. In other places the
substratum has no gravel. In some areas the slope is
more than 6 or less than 2 percent.

Included with this soil in mapping are small areas of
the very poorly drained soils in depressions and the well
drained Martinsville soils in the slightly lower positions on
the landscape. Martinsville soils are more clayey than
the Ormas Variant soil. Also included are a few severely
eroded areas where the subsoil is exposed. Included
soils make up about 9 percent of the map unit.

The available water capacity in the Ormas Variant soil
is very low. Permeability is rapid. Runoff is slow. The
organic matter content is low in the surface layer. This
layer is very friable and can be easily tilled throughout a
wide range in moisture content.

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

This soil is poorly suited to cultivated crops, such as
corn, soybeans, and small grain. Droughtiness and wind
erosion are the main management concerns. Cover
crops, green manure crops, and crop residue
management conserve moisture and improve or help to
maintain tilth, the rate of water infiltration, aeration, and
the organic matier content. Wind erosion can be
conirolled by a crop rotation that includes grasses and
legumes and by critical area planting, cover crops, green
manure crops, irrigation systems, and a conservation
tilage system that leaves all or part of the crop residue
on the surface. The soil is well suited to a no-till cropping
system. Irrigation can reduce seasonal moisture stress
and can increase productivity.
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This soll is fairly well suited to grasses and legumes,
such as bromegrass and alfalfa, for hay and is well
suited to pasture. It is best suited to deep-rooted,
drought-tolerant species. Wind erosion and droughtiness
are the main management concerns. Irrigation minimizes
droughtiness and wind erosion. A dense plant cover
helps to control wind erosion, slows runoff, and .
conserves soil moisture. Overgrazing reduces plant
density and hardiness and results in surface compaction
and poor tilth. Proper stocking rates, pasture rotation,
timely deferment of grazing, and timely applications of
plant nutrients help to keep the pasture in good
condition,

This sail is well suited to trees. Seedling mortality is
the main management concern. Seedlings survive and
grow well if competing vegetation is controlled by proper
site preparation and by spraying, cutting, or girdling.
Overstocking helps to compensate for seedling mortality,
but thinning may be needed later. Planting containerized
stock and applying harvest methods that leave some
mature trees to provide shade and protection for
seedlings reduce the seedling mortality rate. Additional
management practices include harvesting mature trees,
excluding livestock, and saving desirable seed trees.

This soil is suitable as a site for dwellings and for local
roads and streets. The sides of shallow excavations can
cave in unless they are temporarily reinforced.
Revegetating disturbed areas as soon as possible after
construction helps to control erosion. Topsoil should be
stockpiled and spread over critical areas where
establishing vegetation may be difficult.

Because of a poor fiitering capacity, this soil is
severely limited as a site for septic tank absorption
fields. It readily absorbs but does not adequately filter
the effluent. The poor filtering capacity can result in the
pollution of ground water. This hazard can be reduced by
mounding with better suited material.

The land capability classification is IVs. The woodland
ordination symbol is 48.

Pa—Papineau sandy loam. This deep, nearly level,
somewhat poorly drained soil is on slightly convex rises
on outwash plains. Areas are irregularly shaped and are
10 to 200 acres in size. The dominant size is about 80
acres.

Typically, the surface layer is very dark gray sandy
loam about 10 inches thick. The subsurface layer is
about 4 inches of very dark gray sandy clay loam. The
subsoil is about 18 inches thick. It is grayish brown,
mottled, and firm. The upper part is sandy clay loam, and
the lower part is silty clay. The substratum to a depth of
60 inches is gray silty ¢lay. In some areas the lower part
of the solum and the substratum have less clay. In a few
areas the upper part of the solum has more clay. In a
few places the subsoil is dominantly brown. In some
areas the substratum is stratified.
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Included with this soil in mapping are small areas of
the very poorly drained Iroquois and Montgomery soils in
the lower positions on the landscape. Also included are
the moderately well drained Simonin scils in the higher
positions. Included soils make up about & percent of the
rmap unit.

The available water capacity in the Papineau scil is
moderate. Permeability is moderate in the upper part of
the solum and slow in the lower part and in the
substratum. Runoff is slow. The organic matter content is
moederate in the surface layer. This layer is friable and
can be easily tilled throughout a wide range in moisture
content. The water table is at a depth of 1 to 3 feet in
late winter and in spring.

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

If drained, this soil is well suited to corn, soybeans,
and small grain. Wetness is the main management
concern. A drainage system lowers the water table in the
spring and allows the soil to warm up earlier in the
spring. Open ditches, surface drains, and subsurface
drains can reduce the wetness. Measures that conirol
wind erosion are needed. Examples are g crop rotation
that includes grasses and legumes, cover crops, green
manure crops, and a conservation tillage system that
leaves all or part of the crop residue on the surface. The
soil is well suited to fall-chisel and fill-plant cropping
systems. Cover crops, green manure crops, and crop
residue management help to maintain tiith, the rate of
water infiltration, aeration, and the organic matter
content. '

i drained, this soil is well suited to grasses and
legumes, such as bromegrass, ladino clover, and
birdsfoot trefoil, for hay and pasture. The wetness is the
main management concern. It can be reduced by
surface and subsurface drains. The grasses and
legumes that ¢an withstand the high water table should
be selected for planting. Overgrazing or grazing when
the soil is too wet reduces plant density and hardiness
and results in surface compaction and poor tilth. Proper
stocking rates, pasture rotation, timely deferment of
grazing, restricted use during wet periods, and timely
applications of plant nutrients help to keep the pasture in
good condition.

Because of the wetness and the shrink-swell potential,
this soil is limited as a site for dwellings. Surface and
subsurface drains are needed. Proper landscaping helps
to control runoff. Building the houses on raised, well
compacted fill material also helps to overcome the
wetness. Using adequately reinforced steel in concrete
foundations, excavating layers that have a moderate
shrink-swell potential and backfilling with sand or gravel,
building the structures on reinforced .concrete slabs, and
installing expansion joints help to prevent the damage
caused by shrinking and swelling. Revegetating disturbed
areas as soon as possible after construction helps to
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~ control erosion. Topsoil should be stockpiled and spread
over critical areas where establishing vegetation may be
difficult.

‘This soil is severely limited as a site for local roads
and streets because of frost action and the shrink-swell
potential. Replacing or strengthening the base with
better suited material improves the ability of the roads
and streets to support vehicular traffic. Crowning the
roads and streets, constructing them on raised, well
compacted fill material, and providing adequate side
ditches and culverts minimize the damage caused by
frost action. Providing coarse grained subgrade or base
material minimizes the damage caused by shrinking and
swelling and by frost action.

Because of the wetness and the very slow
. permeability, this soil is severely limited as a site for

septic tank absorption fields. Installing interceptor drains

around the absorption field helps to lower the water
table. Mounding with better suited material and enlarging
the absorption field help to compensate for the restricted
permeability.
The land capability classification is liw. No woodland
- ordination symbol is assigned.

PaB—Parr fine sandy loam, 2 to 6 percent slopes.
This deep, gently sloping, well drained soil is on ridges
and knolls on recessional moraines. Areas are irregularly
shaped and are 5 to 200 acres in size. The dominant
size is about 70 acres.

Typically, the surface layer is very dark gray fine sandy
loam about 10 inches thick. The subsoil is about 20
inches thick. !t is brown, firm fine sandy loam in the
upper part and dark yellowish brown and yellowish

- brown, firm clay loam in the lower part. The substratum

to a depth of 60 inches is brown loam. In some places
the upper part of the solum contains more-sand. In other
places the lower part of the subsoil has gray mottles. In
some areas the surface layer is thinner or lighter
colored. In other areas the subscil and substratum are
gtratified. In a few places the solum is more than 35
inches thick. In some areas the slope is more than 6 or
less than 2 percent.

Included with this soil in mapping are small areas of
the very poorly drained Brookston soils in the lower
positions on the landscape. Also included are a few
severely eroded areas where the subsoil is exposed and
some areas where stones as much as 1 foot in diameter
are on the surface. Included s0ils make up about 5
percent of the map unit. '

The available water capacity in the Parr soil is
moderate. Permeability also is moderate. Runoff is
medium. The organic matter content is moderate in the
surface layer. This layer is. friable and can be easily tilled
throughout a wide range in moisture content. ,

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

‘permeability.

Soil Survey

This soil is well suited to corn, soybeans, and small
grain. Erosion by water and wind is the main
management concern. Erosion and runoff can be
controlled by a crop rotation that includes grasses and
legumes and by terraces, divisions, water- and sediment-
control basins, cover crops, green manure crops,
grassed waterways, grade stabilization structures, and a
conservation tillage system that leaves all or part of the
crop residue on the surface. The soil is well suited to till-
plant and no-till cropping systems. Crop residue
management, cover crops, and green manure crops help
to maintain tiith, the rate of water infiltration, aeration,
and the organic matter content. In areas where hillside
seepage occurs, subsurface drains should be installed.

This soil is well suited to grasses and legumes, such
as bromegrass and alfalfa, for hay and pasture. It is best
suited to alfalfa and other deep-rooted species.
Overgrazing reduces plant density and hardiness and
results in surface compaction and poor tilth. Proper
stocking rates, pasture rotation, timely deferment of
grazing, and timely applications of plant nutrients help to
keep the pasture in good condition. A dense plant cover
slows runoff and helps to contrel erosion.

This soit is suitable as a site for dwellings. The shrink-
swell potential is a limitation on sites for dwellings
without basements. Using adequately reinforced steel in
concrete foundations, excavating layers that have a
moderate shrink-swell potential and backfilling with sand
or gravel, building structures on reinforced concrete
slabs, and installing expansion joints help to prevent the
damage caused by shrinking and swelling. Revegetating
disturned areas as soon as possible after construction
helps to control erosion. Topsoil should be stockpiled
and spread over critical areas where establishing
vegetation may be difficult. _

Because of the shrink-swell potential, low strength,
and frost action, this soil is moderately limited as a site
for local roads and streets. Crowning the roads and
streets, constructing them on raised, well compacted fill
material, and providing adequate side ditches and
culverts minimize the damage caused by shrinking and
swelling and by frost action. Replacing or strengthening
the base with better suited material improves the ability
of the roads and streets to support vehicular traffic.

Because of the moderate permeability, this soil is
moderately limited as a site for septic tank absorption
fields. Mounding with better suited material and enlarging
the absorption field help to compensate for the restricted

The land capability classification is He. No woodland
ordination symbol is assigned. :

PdB—Parr-Ayr complex, 2 to 6 percent slopes.

- These deep, gently sloping, well drained soils are on

ridges and knolls on recessional moraines. The Parr soil
is on the lower slopes and in depressions. The Ayr soil is
on the higher ridges and on knobs. Areas are about 60



Jasper County, Indiana

percent Parr soil and 30 percent Ayr soil. The two soils
occur as areas so intricately mixed or so small that
mapping them separately is not practical. The areas of
the unit are irregularly shaped and are 5 to 200 acres in
size. The dominant size is about 70 acres.

Typically, the surface layer of the Parr soil is very dark
gray fine sandy loam about 10 inches thick. The subsaoil
is about 21 inches thick. The upper part is brown, firm
fine sandy loam; the next part is dark yellowish brown,
firm clay loam; and the lower part is yellowish brown,
firm sandy clay loam. The substratum to a depth of 60
inches is brown loam. In some areas the lower part of
the subsoil has gray mottles. In some places the surface
layer is thinner or lighter colored. In other places the
subsoil and substratum are stratified.

Typically, the surface layer of the Ayr soil is very dark
grayish brown loamy sand about 10 inches thick. The
subsurface layer is about 4 inches of dark brown loamy
fine sand. The subsoil is about 24 inches thick. It is dark
brown and yellowish brown, friable loamy sand in the
upper part and yellowish brown, friable sandy clay loam
in the lower part. The substratum to a depth of 60 inches
is yellowish brown loam. In some places the sandy
material is less than 20 or more than 35 inches thick. In
other places the surface layer is thinner or lighter
colored. In a few places the surface layer contains more
clay. In some areas the lower part of the subsoil has
gray mottles. In a few areas the substratum is stratified.
In places the slope is less than 2 or more than 6
percent. ,

Included with these soils in mapping are small areas of
the very poorly drained Brookston soils in the lower

" positions on the landscape. Also included are a few
severely eroded areas where the subsoil is exposed and
some areas where stones as much as 1 foot in diameter
are on the surface. Included soils make up about 10
percent of the map unit.

The available water capacity in the Parr and Ayr soils
is moderate. Permeability is moderate in the Parr soil. it
is rapid in the upper part of the solum in the Ayr soil and
moderate in the lower part and in the substratum. Runoff
is medium on the Parr soil and slow on the Ayr soil. The
organic matter content is moderate in the surface layer
of both soiis. This layer is friable or very friable and can
be easily tiled throughout a wide range in moisture
content. ‘

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

These soils are well suited to corn, soybeans, and
small grain. Erosion by wind and water is the main
management concern. Erosion and runoff can be
controlled by a crop rotation that includes grasses and
legumes and by terraces, diversions, water- and
sediment-control basins, cover crops; green manure
crops, grassed waterways, grade stabilization structures,
and a conservation tillage system that leaves all or part

- of the crop residue on the surface. The seils are well
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suited to fill-plant and no-till cropping systems. In areas
where hillside seepage occurs, subsurface drains should
be installed. To prevent drainage tile in the Ayr soil from
filing with sediment, a finely meshed filter should be
used to cover the tile.

Droughtiness is a concern in managing cultivated
areas of the Ayr soil. Cover crops, green manure crops,
and crop residue managerment conserve moisture and
help to maintain tilth, the rate of water infiltration,
aeration, and the organic matter content. Irrigation
systems can reduce seasonal moisture stress and can
increase productivity.

These soils are well suited to grasses and legumes,
such as bromegrass and alfalfa, for hay and pasture.
They are best suited to alfalfa and other deep-rooted
tegumes. Erosion by water and wind is the main
management concern. A dense plant cover slows runoff,
conserves moisture, and helps to control erosion.
Overgrazing reduces plant density and hardiness and
results in surface compaction and poor tith. Proper
stocking rates, pasture rotation, timely deferment of
grazing, and timely applications of plant nutrients help to
keep the pasture in good condition.

These soils are suitable as sites for dwellings. The
shrink-swell potential of the Parr soil is a limitation on

.sites for dwellings without basements. Using adequately
_reinforced steel in concrete foundations, excavating

layers that have a moderate shrink-swell potential and
backfilling with sand or gravel, building structures on
reinforced concrete slabs, and installing expansion joints
help to prevent the damage caused by shrinking and
swelling. The sides of shallow excavations in the Ayr soil
can cave in unless they are temporarily reinforced.
Revegetating disturbed areas as soon as possible after

- construction helps to control erosion. Topsoil should be

stockpiled and spread over critical areas where
establishing vegetation may be difficult.

Because of the shrink-swell potential, low strength,
and frost action, these soils are moderately limited as
sites for local roads and streets. Replacing or
strengthening the base with better suited material
improves. the ability of the roads and streets to support
vehicular traffic. Crowning the roads and streets,
constructing themn on raised, well compacted fill material,
and providing adequate side ditches and culverts
minimize the damage caused by shrinking and swelling
and by frost action. _

Because of the moderate permeability, the Parr soil is
moderately limited as a site for septic tank absorption
fields. The Ayr soil is severely limited because of a poor
filtering capacity, which can resuit in the pollution of
shallow ground water. Mounding with better suited
material helps to compensate for the resiricted
permeability in the Parr soil and increases the filtering
capagcity of the absorption fields in areas of the Ayr soil.
Installing deep wells upslope from the absorption fields
reduces the potential for.contamination of ground water.
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The land capability classification is lle. No woodland
ordination symbol is assigned.

Pf—Pits, quarries. This map unit consists of areas
from which limestone bedrock or sand and gravel have
been removed (fig. 6).]The sand and gravel are
excavated from ridges and knolls or are quarried through
a slurry system and then screened [fig. 7). They are
used primarily as fill material or as a subbase for roads.
Limestone from the quarries is crushed and used as
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road-building material or as agricultural limestone. The
pits are approximately 85 feet deep, have nearly vertical
walls, and range from 5 to 40 acres in size.

This map unit supports very little vegetation. It is
severely limited as a site for all engineering uses. If well
managed, abandoned pits could be developed for some
recreational uses or for wildlife habitat.

No land capability classification or woodland ordination
symbol is assigned,

[ Figure 6./~Exposed limestone in an active quarry.
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An area of Pits, quarries, where sand and gravel are excavated through a slurry system.

Px—Prochaska loamy sand, frequently flooded.
This deep, nearly level, very poorly drained soil is in
broad depressions on the second bottoms of flood
plains. It is frequently flooded for long periods during late
fall, winter, and spring. Areas are broad and irregular in
shape and are 20 to 600 acres in size. The dominant
size is about 100 acres.

Typically, the surface soil Is very dark gray loamy sand
about 14 inches thick. The subsoil Is dark grayish brown,
dark gray, and gray, mottled, very friable loamy sand
about 22 inches thick. The substratum to a depth of 60
inches is light brownish gray sand. In some places the
subsolil has more clay. In other places the solum

irregularly decreases in content of organic matter with
increasing depth. In a few places small accumulations
and concretions of iron tend to mask the grayish colors
in the surface layer and in the upper part of the subsgil.
In some areas the surface layer is mucky loamy sand. In
other areas the subsoil has 2 layer of loam or clay loam.
In places the lower part of the subsoil and the
substratum are fine sand.

The available water capacity is low. Permeability is
rapid. Runoff is very slow. The organic matter content is
moderate in the surface layer. This layer is very friable
and can be easily tilled throughout a wide range in
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moisture content. The water table is at or near the
surface from fall through spring.

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

If drained and protected from flooding, this soil is fairly
well suited to corn and soybeans. It is poorly suited to
specialty crops. Small grain that is planted in the fall is
subject to severe damage during prolonged periods of
flooding. Planting short-season varieties of adapted
crops in late spring reduces the extent of this damage.
Some areas can be protected by dikes and levees. The
water table can be controlied by open ditches, surface
drains, and subsurface drains. Pumps can be used in
areas where suitable drainage outlets are not available.
To keep drainage tile from filling with sediment, a finely

“meshed filier should be used to cover the tile. Drained
areas are frequently droughty during the summer. -
Controlled drainage and subsurface irrigation minimize
the effects of droughtiness.

Measures that help to contro! wind erosion are needed
in cultivated areas. Examples are crop rotations that
include grasses and legumes, cover Crops, green
manure crops, irrigation systems, and conservation
tilage systems that leave all or part of the crop residue
on the surface. The soil is well suited to a no-till cropping
system. Cover crops, green manure crops, and crop
residue management help to maintain the organic matter
content. - o

If drained, this soil is well suited to grasses and
legumes for hay and pasture. The wetness and the
flooding are the main management concerns. The
weiness hinders the growth of most legumes. The
grasses and legumes that can withstand both the
seasonal high water table and the summer droughtiness
should be selected for planting. Irrigation helps to control
wind erosion and helps to overcome the droughtiness. A
dense plant cover helps to control wind erosion. Water-
management practices, such as irrigation and drainage,
are necessary. Overgrazing or grazing when the soil is
too wet reduces plant density and hardiness and results
in surface compaction and poor tilth. Proper stocking
rates, pasture rotation, timely deferment of grazing,
restricted use during wet periods, and timely applications
of plant nutrients helip to keep the pasture in good
condition.

This soil is fairly well suited to trees. The equipment
limitation, seedling mortality, the windthrow hazard, and
plant competition are management concerns. Equipment
should be used only during dry periods or when the
ground is frozen. Seedlings survive and grow well if
competing vegetation is controlled by proper site
preparation and by cutting, spraying, or girdling.
Overstocking helps to compensate for seedling mortality,
but thinning may be needed later. Planting containerized
stock and applying harvest methods that leave some
mature trees to provide shade and protection for
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seedlings reduce the seedling mortality rate. Harvest
methods that do not isolate the remaining trees or leave
them widely spaced reduce the windthrow hazard. Care
should be taken to avoid damaging the surficial root
system of the irees. Additional management practices
include harvesting mature trees, excluding livestock, and
saving desirable seed trees.

Because of the fiooding, this scil is generally
unsuitable as a site for dwellings and septic tank
absorption fields. It is severely limited as a site for local
roads because of the flooding and the wetness.
Crowning the roads, constructing them on raised, well
compacted fill material, and providing adequate side
ditches and culverts minimize the damage caused by
flooding and wetness. ' _

" The land capability classification is lllw. The woodland
ordination symbol is 4W.

Rd—Reddick silty clay loam. This deep, nearly level,
poorly drained soil is in broad depressions and swales
on ground moraines. It is frequently ponded for brief
periods by runoff from the surrounding soils. Areas are
elongated or irrequiarly shaped and are 40 to 2,500
acres in size. The dominant size is about 1,000 acres.

Typically, the surface layer is black silty clay loam
about 11 inches thick. The subsurface layer is about 6
inches of very dark gray clay loam. The subsoil is about
33 inches of dark gray, olive gray, and gray, mottled, firm
clay loam and silty clay loam. The substratum to a depth
of 80 inches is gray, mottled silty clay loam. In some
places the subsoil contains less clay. In other places the
content of clay is higher in the subsoil, the substratum,
or both. In some aréas the lower part of the subsoil and
the upper part of the substratum are stratified. In a few
areas the subsoil has a dominantly brown layer in the
upper part.

Included with this soil in mapping are small areas of
the somewhat poorly drained Andres soils in the slightly
higher positions on the landscape and the moderately
well drained Corwin soils in the higher positions. Also
included are some areas where stones as much as 1
foot in diameter are on the surface. Included soils make
up about 9 percent of the map unit.

The available water capacity in the Reddick soil is

_ high. Permeability is moderate in the solum and slow or

very slow in the substratum. Runoff is very slow or
ponded. The water table is near or above the surface in
spring. The organic matter content is high in the surface
layer. This layer is firm. If the soil is tilled when wet, large
clods form. The clods become hard as they dry. They
make seedbed preparation difficult.

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

if drained, this soil is well suited to corn, soybeans,
and small grain. Wetness and ponding are the main
management concerns. A drainage system lowers the
water table and allows the soil to warm up earlier in the
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spring. Open ditches, surface drains, and subsurface
drains can reduce the wethess. Pumps can be used
where suitable drainage outlets are not available.
Ponded areas generally can be drained by an open inlet
pipe in conjunction with subsurface drains. Gover crops,
green manure crops, and crop residue management help
to maintain tilth, the rate of water infiltration, aeration,
and the organic matter content. The soil is well suited to
fall plowing, to fall chiseling, and to a ridge-plant
cropping system in which the ridges follow the diraction
of natural drainage.

If drained, this soil is well suited to grasses and
legumes for hay and pasture. The ponding and the
wetness are the main management concerns. The
wetness hinders the growth of most legumes. The
grasses and legumes that can withstand the high water
table should be selected for planting. A drainage system
is needed. Overgrazing or grazing when the soil is 100
wet reduces plant density and hardiness and results in
surface compaction and poor tilth. Proper stocking rates,
pasture rotation, timely deferment of grazing, restricted
use during wet periods, and timely applications of plant
nutrients help o keep the pasture in good condition.

Because of the ponding, this soil is generally
unsuitable as a site for dwellings and septic tank
absorption fields. It is severely limited as a site for local
roads because of the ponding, low strength, and frost
action. Crowning the roads, constructing them on raised,
well compacted fill material, and providing adequate side
ditches and culverts minimize the darage caused by
frost action and ponding. Providing coarse grained
subgrade or base material minimizes the damage caused
by low strength and frost action.

The land capability classification is llw. No woodland
ordination symbol is assighed.

Re—Rensselaer loam. This deep, nearly level, very
peoorly drained soil is in broad depressions on cutwash
plains, It is frequently ponded for brief periods by runoff
from the surrounding soils. Areas are irregularly shaped
and are 10 to 360 acres in size. The dominant size is
about 60 acres.

Typically, the surface layer is very dark gray loam
about 10 inches thick. The subsurface layer is about 5
inches of very dark gray, mottled loam. The subsoil is
about 27 inches thick. It is mottled and firm. The upper
part is dark gray, grayish brown, and gray loam, and the
lower part is gray silt loam. The substratumn to a depth of
60 inches is gray, mottled silt loam that has thin strata of
fine sand and very fine sand. In some areas bedrock is
within a depth of 60 inches. In a few places the '
substratum is loam, silt loam, ar silty clay loam till. In a
few areas the subsoil and substratum have more clay.

Included with this soil in mapping are small areas of
the somewhat poorly drained Darroch soils in the slightly
higher positions on the landscape. These soils make up
about & percent of the map unit.
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The available water capacity in the Rensselaer soil is
high. Permeability is moderate. Runoff is very siow or
ponded. The water table is near or above the surface
during winter and spring. The organi¢ matier content is
high in the surface layer. This layer is friable and can be
easily tilled throughout a wide range in moisture content.

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

If drained, this soil is well suited to corn, soybeans,
and small grain. Wetness and ponding are the main
management concermns. A drainage system lowers the
water table and allows the soil o warm up earlier in the
spring. Open ditches, surface drains, and subsurface
drains can reduce the wetness. Pumps can be used in
areas where suitable drainage outlets are not available.
Ponded areas generally can be drained by an open inlet
pipe in conjunction with subsurface drains. To keep
drainage tile from filling with sediment, a finely meshed
filter should be used to cover the tile. Cover crops, green
manure crops, and crop residue management help to
maintain tilth, the rate of water infiltration, aeration, and
the organic matter content. The scil is well suited 1o fall
plowing and fall chiseling, to a till-plant cropping system,

~ and to a ridge-plant cropping system in which the ridges -

follow the direction of natural drainage.

If drained, this soil is well suited to grasses and -
legumes for hay and pasture. The ponding and the
wetness are the main management concerns. The
wetness hinders the growth of most legumes. The
grasses and legumes that can withstand the high water
table should be selected for planting. A drainage system -
is necessary. Overgrazing or grazing when the soil is too
wet reduces plant density and hardiness and results in
surface compagction and poor tilth. Proper stocking rates,
pasture rotation, timely deferment of grazing, restricted
use during wet periods, and timely applications of plant
nutrients help to keep the pasture in good condition.

This soil is well suited to trees. The equipment
limitation, seedling mortality, the windthrow hazard, and
plant competition are management concerns. Equipment
should be used only during dry periods or when the
ground is frozen. Seedlings survive and grow well if
competing vegetation is controlled by proper site
preparation and by cutting, spraying, or-girdling.
Overstocking helps to compensaie for seedling mortality,
but thinning may be needed later. Planting containerized
stock and applying harvest methods that leave some
mature trees to provide shade and protection for
seedlings reduce the seedling mortaiaty rate. Harvest
methods that do not isolate the remaining trees or leave
them widely spaced reduce the windthrow hazard.
Additional management practices include harvesting
mature trees, excluding livestock, and saving desirable
seed trees. _

‘Because of the ponding, this soil is generally
unsuitable as a site for dwellings and septic tank
absorption fields. It is severely limited as a site for local’
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roads because of the ponding, low strength, and frost
action. Crowning the roads, constructing them on raised,
well compacted fill material, and providing adequate side
ditches and culverts minimize the damage caused by
frost action and ponding. Providing coarse grained
subgrade or base material minimizes the damage caused
by low strength and frost action.

The land capability classification is Ilw. The woodland
ordination symbol is 5W.

Rs—Rensselaer fine sandy loam, till substratum.
This deep, nearly level, very poorly drained soil is in
elongated depressions and drainageways on recessional
moraines. It is frequently ponded for brief periods by
runoff from the surrounding soils. Areas are iregutar in
shape and are 10 to 1,000 acres in size. The dominant
size is about 100 acres,

Typically, the surface layer is black fine sandy loam
about 9 inches thick. The subsurface layer is about 7
inches of very dark gray, mottled fine sandy loam. The
subsoil is about 25 inches thick. The upper part is dark
gray, mottled, friable loam; the next part is gray, mottled,
friable sandy loam; and the lower part is light gray,
mottled, firm loam. The upper part of the substratum is
gray, mottled silt loam that has thin strata of loam, sandy
loam, and sand. The lower part to a depth of 60 inches
is gray, mottled loam till. In a few areas the surface layer
contains more clay. In some areas the till is within a
depth of 40 inches or below a depth of 60 inches. in
other areas the substratum is not stratified and is loam,
silt loam, or silty clay loam {ill. In places the subsoit
contains less clay.

Included with this soil in mapping are small areas of
the somewhat poorly drained Aubbeenaubbee soils in
the slightly higher positions on the landscape. Also
included are a few areas where stones as much as 1
foot in diameter are on the surface. included soils make
up about 10 percent of the map unit.

The available water capacity in the Rensselaer soil is
high. Permeability is moderate. Runoff is very slow or
ponded. The water table is near or above the surface

-during winter and spring. The organic matter content is
high in the surface layer. This layer is friable and can be
easily tilled under proper moisture conditions,

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

If drained, this soil is well suited to corn, soybeans,
and small grain. Wetness and ponding are the main
management concerns. A drainage system lowers the
water table and allows the soil to warm up earlier in the
spring. Open ditches, surface drains, and subsurface
drains can reduce the wetness. Pumps can be used in
areas where suitable drainage outlets are not available.
Ponded areas generally can be drained by an open inlet
pipe in conjunction with subsurface drains. To keep
drainage tile from filling with sediment, a finely meshed
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filter should be used to cover the tile. Crop residue
management, green manure crops, and cover ¢rops help
to maintain tilth, the rate of water infiltration, aeration,
and the organic matter content. The soil is well suited to
fall plowing and fall chiseling, to a till-plant cropping
system, and to a ridge-plant cropping system in which
the ridges follow the direction of natural drainage.

If drained, this soil is well suited to grasses and
legumes for hay and pasture. The ponding and the
wetness are the main management concerns. The
wetness hinders the growth of most legumes. The
grasses and legumes that can withstand the high water
table should be selected for planting. A drainage system
is necessary. Overgrazing or grazing when the soil is too
wet reduces plant density and hardiness and results in
surface compaction and poor tiith. Proper stocking rates, -
pasture rotation, timely deferment of grazing, restricted
use during wet periods, and timely applications of plant
nutrients help to keep the pasture in good condition.

This soil is well suited to frees. The equipment
limitation, seedling mortality, the windthrow hazard, and
plant competition are management concerns. Equipment
should be used only during dry periods or when the
ground is frozen. Seedlings survive and grow well if
competing vegetation is controiled by proper site
preparation and by cutting, spraying, or girdling.
Overstocking helps to compensate for seedling mortality,
but thinning may be needed later. Planting containerized
stock and applying harvest methods that leave some
mature trees to provide shade and protection for
seedlings reduce the seediing mortality rate. Harvest
methods that do not isolate the remaining trees or leave
them widely spaced reduce the windthrow hazard. Care
should be taken to avoid damaging the surficial root
system of the trees. Additional management practices
include harvesting mature trees, excluding livestock, and
saving desirable seed trees.

Because of the ponding, this soil is generally
unsuitable as a site for dwellings and septic tank
absorption fields. It is severely limited as a site for local
roads because of the ponding and frost action. Crowning
the roads, constructing them on raised, well compacted
fill material, and providing adequate side ditches and
culverts minimize the damage caused by frost action and
ponding. Providing coarse grained subgrade or base
material also minimizes the damage caused by frost
action.

The land capability classification is llw. The woodland
ordination symbol is 5W.

Rw—Rensselaer, till substratum-Wolcott complex,
These deep, nearly level, very poorly drained soils are in
broad depressions on ground moraines. They are
frequently ponded for brief periods by runoff from the
surrounding soils. Areas are about 70 percent
Rensselaer soil and 20 percent Wolcott soil. The two
soils occur as areas so intricately mixed or so small that
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mapping them separately is not practical. The areas of
the unit are irregularly shaped and are 10 to 3,000 acres
in size. The dominant size is about 400 acres.

Typically, the surface layer of the Rensselaer soil is
very dark gray loam about 13 inches thick. The subsoil is
dark gray, mottled, firm clay loam about 15 inches thick.
The upper part of the substratum is dark grayish brown
loam that has strata of sandy loam, loamy sand, and
sand. The lower part ¢ a depth of 60 inches is gray
loam {ill. In some areas the till is within a depth of 40
inches or below a depth of 60 inches. In other areas the
substratum is not stratified and is loam, silt loam, or silty
clay loam till. In some places the subsoil has less clay.
In other places limestone bedrock is within a depth of 60
inches. In some areas the surface layer has more sand.
In a few areas the substratum is stratified throughout.

Typically, the surface layer of the Wolcott soil is black
clay loam about 11 inches thick. The subsurface layer is
about & inches of very dark gray clay loam. The subsoil
is olive gray, mottled, friable loam about 16 inches thick.
The substratum 1o a depth of 60 inches is light olive
brown, mottled loam till. In some areas the subsoil has a
dominantly brown layer. In a few places the content of
clay is higher in the subsoil, the substratum, or both. In
some areas limestone bedrock is within a depth of 60
inches. In a few areas the upper part of the substratum
is stratified.

Included with these soils in mapping are small areas of
the somewhat poorly drained Darroch and Odell soils in
the slightly higher positions on the landscape. Also
included are a few areas where stones as much as 1
foot in diameter are on the surface. Included soils make
up about 10 percent of the map unit.

The available water capacity in the Rensselaer and
Wolcott solls is high. Permeability is moderate. Runoff is
very slow or ponded. The water table is near or above
the surface during winter and spring. The organic matter
content is high in the surface layer. This layer is friable
and can be easily tilled under proper moisture conditions.

Most areas of these soils are drained and are used for
cultivated crops. A few are used for hay and pasture.

if drained, these soils are well suited to corn,
soybeans, and small grain. Wetness and ponding are the
main management concerns. A drainage system lowers
the water table and allows the soils to warm up earlier in
the spring. Open diiches, surface drains, and subsurface
drains can reduce the wetness. Pumps can be used in
areas where suitable drainage outlets are not available.
Ponded areas generally can be drained by an open inlet
pipe in conjunction with subsurface drains. To keep
drainage tile in the Rensselaer soil from filling with
sediment, a finely meshed filter should be used to cover
the tile. Crop residue management, green manure crops,
and cover crops help to maintain tith, the rate of water
infiltration, aeration, and the organic matter content. The
soils are well suited te fall plowing and fall chiseling, to a
till-plant cropping system, and to a ridge-piant cropping
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system in which the ridges follow the direction of natural
drainage.

If drained, these soils are well suited to grasses and
legqumes for hay and pasture. The ponding and the
wetness are the main management concerns. The
wetness hinders the growth of most lequmes. The
grasses and legumes that can withstand the high water
table should be selected for planting. A drainage system
is necessary. Overgrazing or grazing when the soils are
too wet reduces plant density and hardiness and results
in surface compaction and poor tilth. Proper stocking
rates, pasture rotation, timely deferment of grazing,
restricted use during wet periods, and timely applications
of plant nutrients help to keep the pasture in good
condition.

These soils are well suited to trees. The equipment
limitation, seedling mortality, the windthrow hazard, and
plant competition are management concerns. Equipment
should be used only during dry periods or when the
ground is frozen. Seedlings survive and grow well if
competing vegetation is controlled by proper site
preparation and by cutting, spraying, or girdling.
Ovaerstocking helps to compensate for seedling mortality,
but thinning may be needed later. Planting containerized
stock and applying harvest methods that leave some
mature trees to provide shade and protection for
seedlings reduce the seedling mortality rate. Harvest
methods that do not isolate the remaining trees or leave
them widely spaced reduce the windthrow hazard.
Additional management practices include harvesting
mature trees, excluding livestock, and saving desirable
seed trees.

Because of the ponding, these soils are generally
unsuttable as sites for dwellings and septic tank
absorption fields. They are seversly limited as sites for
local roads because of the ponding, low strength, and
frost action. Crowning the roads, constructing them on
raised, weil compacted fill material, and providing
adequate side ditches and culverts minimize the damage
caused by frost action and ponding. Providing coarse
grained subgrade or base material minimizes the
damage caused by low strength and frost action.

The land capability classification is llw. The woodland
ordination symbol assigned to the Rensselaer soil is SW.
No woodland ordination symbol is assigned to the
Wolcott soil.

RxB—Rockton fine sandy loam, 1 to 3 percent
slopes. This moderately deep, nearly level and gently
sloping, well drained soil is on slightly convex rises on
ground moraines and outwash plains. Areas are
irregularly shaped and are 10 to 120 acres in size. The
dominant size is about 30 acres.

Typically, the surface soil is very dark grayish brown
fine sandy loam about 15 inches thick. The subsoil is
about 21 inches thick. It is dark yellowish brown, firm
loam in the upper part and brown, firm sandy clay loam
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in the lower part. Limestone bedrock is at a depth of
about 36 inches. In some places it is below a depth of
40 inches or within a depth of 20 inches. In other places
the lower part of the subsoil has gray mottles. In a few
areas the solum has more sand. In some areas the
slope is more than 3 or less than 1 percent.

Included with this soil in mapping are small areas of
the very poorly drained Faxon soils in the lower positions
on the landscape and a few small areas of the
excessively drained Sparta soils in the slightly higher
positions. Also included are some areas where stones as
much as 1 foot in diameter are on the surface. Included
soils make up about 5 percent of the map unit.

The available water capacity in the Rockton soil is
moderate. Permeability also is moderate. Runoff is
medium. The organic matter content is moderate in the
surface layer. This layer is friable and can be easily tilled
under proper moisture conditions.

Most areas are used for cultivated crops. This soil is
well suited to corn, soybeans, and small grain. Erosion
by water and wind is the main management concern.
The depth to bedrock limits the effectiveness of many
conservation practices. Erosion and runoff can be
controlled by a crop rotation that includes grasses and
legumes and by terraces, diversions, cover crops, green
manure crops, grassed waterways, grade stabilization
siructures, and conservation tillage systems that leave
all or part of the crop residue on the surface. The soil is
well suited to till-plant and no-till cropping systems.
Cover crops, green manure crops, and crop residue
management help to maintain tilth, the rate of water
infiltration, aeration, and the organic matter content.

This soil is well suited to grasses and legumes, such
as bromegrass and alfalfa, for hay and pasture. Erosion
is the main management concern. The growth of deep-
rooted legumes is restricted by the depth to bedrock. A
dense plant cover slows the runcff and helps to control
erosion. Overgrazing reduces plant density and
hardiness and results in surface compaction and poor
tilth. Proper stocking rates, pasture rotation, timely
deferment of grazing, and timely applications of plant
nutrients help to keep the pasture in good condition.

Because of the depth to bedrock, this soil is
moderately limited as a site for dwellings without
basements and severely limited as a site for dwellings -
with basements. The bedrock hinders the construction of

- basements. Revegetating disturbed areas as soon as
possible after construction helps to control erosion.
Topsoil should be stockpiled and spread over critical

~ areas where establishing vegetation may be difficult.

Because of the depth to bedrock and frost action, this
soil is moderately limited as a site for local roads and
streets. The depth to bedrock should be considered
when the roads and streets are designed. Crowning the
roads and streets, constructing them on raised, well

- compacted fill material, and providing adequate side
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ditches and culverts minimize the damage caused by
frost action.

Because of the depth to bedrock, this soil is severely
limited as a site for septic tank absorption fields.
Mounding with suitable fill material increases the depth
to bedrock.

The land capability classification is lle. No woodland
ordination symbol is assigned.

SmA—Simonin loamy sand, 0 to 2 percent slopes.
This deep, nearly level, moderately well drained soil is on
slightly convex rises on outwash plains. Afeas are
elongated or irregular in shape and are 3 to 60 acres in
size. The dominant size is about 15 acres.

Typically, the surface layer is very dark grayish brown
loamy sand about 10 inches thick. The subsurface layer
is about 4 inches of dark brown loamy sand. The subsoil
is about 26 inches thick. The upper part is dark brown,
friable sand; the next part is yellowish brown, mottled,
friable fine sandy loam; and the lower part is olive brown,
mottled, firm silty clay. The substratum to a depth of 80
inches is dark grayish brown clay. In some areas it has
less clay and more sand. In other areas the surface layer

'is lighter colored or is less than 10 inches thick. In a few

places the lower part of the subsoil and the substratum
are stratified. In some places the sandy material is less
than 25 or more than 28 inches thick. In other places the
siope is more than 2 percent. _

Included with this seil in mapping are small areas of
the very poorly drained lroguois and Montgomery soils in
the lower positions on the landscape. Also included are
the somewhat poorly drained Papineau and Strole soils
in the slightly lower positions. Included soils' make up
about 10 percent of the map unit.

The available water capacity in the Simonin soil is low.
Permeability is rapid in the upper sandy layers and slow
in the lower part of the subsoil and in the substratum.
Runoff is very slow. The organic matter content is low in
the surface layer. This layer is very friable and can be
easily tilled throughout a wide range in moisture content.
The water table is at a depth of 2.5 to 4.0 feet from fall
to spring.

Most areas are used for cultivated crops. This soil is
well suited to corn, soybeans, and small grain.
Croughtiness and wind erosion are the main
management concerns. Cover crops, green manure
crops, and crop residue management conserve moisiure
and increase the organic matier content. Irrigation can
reduce seasonal moisture stress and can increase

- productivity. Wind erosion can be controlied by a crop

rotation that includes grasses and legumes and by
critical area planting, cover crops, green manure crops,
irrigation systems, and a conservation tillage system that
leaves all or part of the crop residue on the surface. The
soil is well suited fo till-plant and no-till cropping
systems. Subsurface drains should be installed in areas
where hillside seepage occurs. To keep the subsurface
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drainage tile from filling with sediment, a finely meshed
filter should be used to cover the tile.

This soil is well suited to grasses and legumes, such
as bromegrass and alfalfa, for hay and pasture. it is best
suited to deep-rooted, drought-tolerant species. Wind
erosion and droughtiness are the main management
concerns. A dense plant cover conserves soil moisture
and helps to control wind erosion. Irrigation helps to
overcome the droughtiness and helps to control wind
erosion. Overgrazing reduces plant density and
hardiness and results in surface compaction and poor
tilth. Proper stocking rates, pasture rotation, timely
deferment of grazing, and timely applications of plant
nutrients help to keep the pasture in good condition.

This soil is suitable as a site for dwellings without
basements. Because of the shrink-swell potential, it is
severely imited as a site for dwellings with basements.
Using adequately reinforced steel in concrete
foundations, excavating layers that have a high shrink-
swell potential and backfilling with sand or gravel,
building the structures on reinforced concrete slabs, and
installing expansion joints help o prevent the damage
caused by shrinking and swelling. The sides of shallow
excavations can cave in unless they are temporarily
reinforced. Revegetating disturbed areas as soon as
possible after construction helps to control erosion.
Topsoil should be stockpiled and spread over critical
areas where establishing vegetation may be difficult.

Because of frost action, this soil is moderately limited
as a site for local roads and streets. Crowning the roads
. and streets, constructing them on raised, well
- compagcted fill material, and providing adequate side
ditches and culverts minimize the damage caused by
frost action. ,

Because of the wetness, the slow permeability in the
substratum, and a poor filtering capacity, this soil is
severely limited as a site for septic tank absorption
fields. Installing interceptor drains around the absorption
field lowers the water table. Mounding with better suited
material increases the depth to the water table and the
capacity of the field to absorb and filter the effluent.

The land capability classification is lls. No woodland
ordination symbol Is assigned.

So—Sloan silt loam, frequently flooded, undrained.
- This deep, nearly level, very poorly drained soil is on
long, narrow flood plains. It is frequently flooded for long
periods between late fall and spring. Areas extend for
miles along the major ditches and streams. They are 20
to 800 acres in size. The dominant size is about 300
acres.

Typically, the surface layer is very dark gray silt loam
about 6 inches thick. The subsurface layer is about 9
inches of very dark gray clay loam. The subsoil is dark
gray and gray, mottled, firm clay loam about 25 inches
thick. The substratum to a depth of 60 inches is gray fine
sandy loam that has thin strata of silt loam, loam, sand,
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and loamy sand. In places the solum or substratum has
less clay. In a few areas the content of organic carbon
regularly decreases with increasing depth. In some areas
the substratum is sand.

The available water capacity ig high. Permeadbiiity is
moderate. Runoff is very slow. The organic matter
content is high in tha surface layer. The water table is at
or near the surface from late fall through spring.

Most areas of this soil are used as unimproved
pasture or as woodland. The pastured areas support
water-tolerant grasses. The wooded areas support
water-tolerant trees, such as eastern cottonwcod, pin
oak, sycamore, and willow.

This soil is generally unsuited to cultivated crops. The
frequent flooding and the wetness are the main
management congerns. Also, the use of farm equipment
is limited.

This soil is well suited to wetland wildlife habitat. It is
frequently flooded by backwater from the adjacent
streams and drainageways. It supports aquatic and
semiaquatic vegetation, such as cattails, rushes, sedges,
waterlilies, pondweed, duckweed, spatterdock cowlilies,
and water-tolerant trees and shrubs. These plants
provide cover, nesting sites, and food for many aquatic
animals, including ducks, geese, and other birds. They
also provide food and cover for deer, foxes, raccoons,
and muskrats.

This soil is well suited to trees. The equipment
limitation, seedling mortality, the windthrow hazard, and
plant competition are management concerns. Equipment
should be used only during dry periods or when the
ground is frozen. Seedlings survive and grow well if
competing vegetation s controlled by proper site
preparation and by cutting, spraying, or girdling.
Overstocking helps to compensate for seediing mortality,
but thinning may be needed later. Planting containetized
stock and applying harvest methods that leave some -
maiure trees to provide shade and protection for
seedlings reduce the seedling mortality rate. Harvesting
methods that do not isolate the remaining trees or leave
them widely spaced reduce the windthrow hazard, Care
should be taken to avoid damaging the surficial root
system of the trees. Additional management practices
include harvesting mature trees, excluding livestock, and
saving desirable seed trees. .

Because of the flooding and the wetness, this soil is
generally unsuitable as a site for dwellings and septic
tank absorption fields. It is severely limited as a site for
local roads because of the flooding, the wetness, and
low strength. Crowning the roads, constructing them on
raised, well compacted fill material, and providing
adequate side ditches and culverts minimize the damage

‘caused by flooding and wetness. Providing coarse

grained subgrade or base material minimizes the
damage caused by low strength.

The land capability classification is Vw. The woodland
ordination symbol is 5W. _
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SpB—Sparta sand, 2 to 6 percent slopes. This
deep, gently sloping, excessively drained soil is on ridges
on recessional moraines and outwash plains
Areas are irregularly shaped and are 5 to 35 acres in
size. The dominant size is about 15 acres.

Typically, the surface layer is very dark grayish brown
sand about 10 inches thick. The subsurface layer is very
dark grayish brown fine sand about 7 inches thick. The
upper part of the subsoil is dark brown, yeflowish brown,
light yellowish brown, and brownish yellow, loose sand
and fine sand. The lower part {0 a depth of 80 inches is
pale brown, very friable loamy sand. In some areas the
lower part of the profile contains more clay. In a few
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areas the surface layer is lighter colored. tn some places
the lower part of the subsoil has textural bands. In other
places gray mottles are in the lower part of the profile. In
a few places the soit has a substratum of loam or sandy
loarn till. In some areas the soil is more acid throughout.
In other areas the slope is less than 2 or more than 6
percent.

The available water capacity is low. Permeability is
rapid. Runoff is slow. The crganic matter content is low
in the surface layer. This layer is loose and can be easily
tilled throughout a wide range in moisture content.

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

Figure 8.—An area of Sparta sand, 2 to 6 percent slopes, on a ridge inhabited by a colony of bank swallows.
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Unless the hazards of drought and wind erosion are
reduced, this soil is poorly suited to cultivated crops and
specially crops. [t is faitly well suited to cultivated crops,
such as corn, soybeans, and small grain, and to
specialty crops, such as Christmas trees, if it is irrigated
and is protected by a system of conservation tillage that
leaves crop residue on the surface. The soil is well
suited 1o a no-till cropping system. Cover crops, green
manure crops, and crop residue management conserve
moisture and increase the organic matter content.
Irrigation systems reduce seasonal moisture stress and
increase productivity. Wind erosion can be controlled by
a crop rotation that includes grasses and legumes and
by green manure crops, irrigation systemns, and
conservation tiflage.

This soil is fairly well suited to grasses and legumes,
such as bromegrass and alfalfa, for hay and is well
suited to pasture. It is best suited to deep-rooted,
drought-tolerant species. Wind erosion and droughtiness
are the main management concerns. A dense plant
cover helps to control wind erosion, slows runoff, and
conserves soil moisture. lirigation helps to overcome
droughtiness and helps to contral wind erosion.
Overgrazing reduces plant density and hardiness and
results in surface compaction and poor tilth. Proper
stocking rates, pasture rotation, timely deferment of
grazing, and timely applications of plant nutrients help to
keep the pasture in good condition.

This soil is well suited to trees. Seedling mortality is
the main management concern. Seedlings survive and
grow well if competing vegetation is controiled by proper
site preparation and by spraying, cutting, or girdling.
Overstocking helps to compensate for seedling mortality,
but thinning may be needed later. Planting containerized
stock and applying harvest methods that leave some
mature trees to provide shade and protection for
seedlings reduce the seedling mortality rate. Additional
management practices include harvesting mature trees,
excluding livestock, and saving desirable seed trees.

This soil is suitable as a site for dwellings and for locai
roads and sireets. The sides of shallow excavations can
cave in unless they are temporarily reinforced.
Revegetating disturbed areas as soon as possible after
construction helps to control erosion. Topsoil should be
stockpiled and spread over critical areas where
establishing vegetation may be difficult.

Because of a poor filtering capacity, this soil is
severely limited as a site for septic tank absorption
fields. The poor filtering capacity can result in the
pollution of shallow ground water. Mounding with better
suited material increases the filtering capacity of the
absorption field.

The land capability classification is IVs. The woodland
ordination symbel is 4S.

SsB—Sparta loamy sand, loamy substratum, 1 to 3
percent slopes. This deep, nearly level and gently
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sloping, well drained soil is on slightly convex rises and
ridges on recessional moraines and outwash plains.
Areas are irregularly shaped and are 5 to 70 acres in
size. The dominant size is about 25 acres.

Typically, the surface layer is very dark gray loamy
sand about 10 inches thick. The subsurface layer is
about 4 inches of very dark grayish brown loamy sand.
The subsoil is about 41 inches thick. It is dark brown,
very friable loamy sand in the upper part; yellowish
brown, loose fine sand in the next part; and dark brown,
friable fine sandy loam in the lower part. The substratum
to a depth of 60 inches is brown gravelly fine sandy
loam. In some areas the loamy material is within a depth
of 40 inches. In other areas the surface layer has a
higher content of fine sand. in some places the lower
part of the subsoil and the substratum have less clay or
have gray mottles. In other places the subsqil and
substratum have more clay. In a few areas the soil has
more sand throughout. In some areas the substratum is
sand and gravel. In other areas the surface layer is
lighter colored. In some places limestone bedrock is
within a depth of 60 inches. In other places the slope is
more than 3 or less than 1 percent.

Included with this soil in mapping are small areas of
the moderately deep Rockton soils in the slightly lower
positions on the landscape. These soils make up about 4
percent of the map unit.

The available water capacity in the Sparta soil is low.
Permeability is rapid in the upper part of the s¢lum and
moderate in the lower part and in the substratum. Runoff
is very slow. The ¢rganic matter content is low in the
surface layer. This layer is very iriable and can be easily
tilled throughout a wide range in moisture content.

Most areas are used for cultivated crops. Because of
droughtiness and the hazard of wind erosion, this soil is
only fairly well suited to cultivated crops, such as corn,
soybeans, and small grain, and to specially crops. Gover
Crops, green manure crops, and crop residue
management ¢conserve moisture and increase the
organic matter conient. lrrigation systems reduce
seasonal moisture stress and increase productivity. Wind
erosion can be controlled by a crop rotation that includes
grasses and legumes and by green manure crops,
irrigation systems, and a conservation tilage system that
leaves all or part of the crop residue on the surface. The
soil is well suited to a no-till cropping system.

This soil is fairly well suited to grasses and legumes,
such as bromegrass and alfalfa, for hay and is well
suited to pasture. It is best suited to deep-rooted,
drought-tolerant species. Droughtiness and wind erosion
are the main management concerns. A dense plant
cover helps to control wind erosion and conserves soil
moisture. lirigation helps to overcome the droughtiness
and helps to control wind erosion. Overgrazing reduces
plant density and hardiness and resulis in surface
compaction and poor tilth. Proper stocking rates, pasture
rotation, timely deferment of grazing, and timely
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applications of plant nutrients help to keep the pasture in
good condition.

This soil is poorly suited to trees. Seedling mortality
and plant compestition are the main management
concerns. Seedlings survive and grow well if competing
vegetation is controlled by proper site preparation and by
spraying, cutting, or girdling. Overstocking helps 1o
compensate for seedling mortality, but thinning may be
needed later. Planting containerized stock and applying
harvest methods that leave some mature trees to
provide shade and protection for seedlings reduce the
seedling mortality rate. Additional management practices
include harvesting mature trees, excluding livestock, and
saving desirable seed trees.

This soil is suitable as a site for dwellings and for local
roads and streets. The skies of shallow excavations can
cave in unless they are temporarily reinforced.
Revegetating disturbed areas as soon as possible after
construction helps to control erosion. Topsoil should be
stockpiled and spread over areas where establishing
vegetation may be difficult.

Because of a poor filtering capacity, this soil is
severely limited as a site for septic tank absorption
fields. The pocor filtering capacity can result in the
poilution of shallow ground water. Mounding with better
suited material increases the filtering capacity of the
absorption field.

The land capability classification is llls. The woodland
ordination symbol is 28.

St—Strole clay loam. This deep, nearly level,
somewhat poorly drained soil is on slightly convex rises
on lake plains. Areas are irregularly shaped and are 5 to
200 acres in size. The dominant size is about 80 acres.

Typically, the surface soil is very dark gray clay loam
about 13 inches thick. The subsoil is about 16 inches
thick. It is mottled and firm. The upper part is olive brown
and light olive brown clay, and the lower part is light
olive brown silly clay. The substratum to a depth of 60
inches is olive gray, mottled clay. In places the upper
part of the solum has less clay. In some areas the dark
surface soil is thinner. In other areas the soil has a
lighter colored surface soil. In a few places the surface
soil contains more sand and silt. In some areas the
subsoil is silty clay loam. :

Included with this soil in mapping are small areas of
the very poorly drained Iroquois and Montgomery soils in
the lower positions on the landscape and the moderately
well drained. Lucas and Simonin s6ils in the higher
positions. Included soils make up about 10 percent of
the map unit..

The available water capagcity in the Strole soil is
moderate. Permeability is stow. Runoff also is slow. The
organic matter content is moderate in the surface layer.
This layer is firm. If the soil is tilled when wet, large clods

“form. The clods become hard as they dry. They make
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seedbed preparation difficult. The water table is at a
depth of 1 to 2 feet during winter and spring.

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

If drained, this scil is well suited to corn, soybeans,
and small grain. Wetness is the main management
congern. A drainage system lowers the water table and
allows the soil to warm up earlier in the spring. Open
ditches, surface drains, and subsurface drains can
reduce the wetness. Cover crops, green manure crops,
and crop residue management help to maintain tilth, the
rate of water infiltration, aeration, and the organic matter
content. The scil is well suited to fall chiseling and to a
ridge-plant cropping system.

If drained, this soit is well suited to grasses and
legumes, such as bromegrass and ladino clover, for hay
and pasture. The wetness is the main management
concern. It hinders the growth of most legumes. The
grasses and legumes that can withstand the high water
table should be selected for planting. A drainage system
i5 necessary. Overgrazing or grazing when the soil is too
wet reduces plant density and hardiness and results in
surface compaction and poor tilth. Proper stocking rates,
pasture rotation, timely deferment of grazing, restricted
use during wet periods, and timely applications of plant
nutrients help to keep the pasture in good condition.,

Because of the wetness and the shrink-swell potential,
this soil is severely limited as a site for dwallings.
Surface and subsurface drains are needed. Proper
landscaping helps to control runoff. Building the houses
on raised, well compacted fill material also helps to
overcome the wetness. Using adequately reinforced
steel in concrete foundations, excavating layers that
have a high shrink-swell potential and backiilling with
sand or gravel, building the structures on reinforced
concrete slabs, and installing expansion joints help to
prevent the damage caused by shrinking and swelling.
Revegetating disturbed areas as soon as possible after

- construction helps to control erosion. Topsoil should be

stockpiled and spread over critical areas where
establishing vegetation may be difiicult.
Because of the shrink-swell potential, low strength,

“and frost action, this soil is severely limited as a site for

local roads and streets. Replacing or strengthening the
base with better suited material improves the ability of
the roads and streets to support vehicular traffic.

- Crowning the roads and streets, constructing them on

raised, well compacted.fill material, and providing:
adequate side ditches and culverts minimize the damage

" caused by frost action. Providing coarse grained

subgrade or base material minimizes the damage caused
by low strength, by shrinking and swelling, and by frost
action. " '
Because of the wetness and the slow permeability,
this soil is severely limited as a site for septic tank
absorption fields. installing interceptor drains around the
absorption field lowers the water table. Mcunding with
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better suited material and increasing the size of the
absorption field help to compensate for the restricted
permeability.

The land capability classification is liw. No woodland
ordination symbol is assigned.

Sx—Suman loam, frequently flooded. This deep,
nearly level, very poorly drained soil is in broad
depressions on the first bottoms of flood plains. It is
frequently flooded for long periods during late fall, winter,
and spring. Areas are irregularly shaped and are 80 to
3,500 acres in size. The dominant size is about 2,500
acres. _

Typically, the surface layer is black loam about 10
inches thick. The subsurface layer is about 6 inches of
black, mottled clay loam. The subsoil is dark gray,
mottled, firm clay loam about 12 inches thick. The
substratum to a depth of 60 inches is grayish brown and
pale brown, mottled sand. In some areas the solum
contains more sand. in a few areas the soil contains
more silt and clay throughout. in a few places the
content of gravel is more than 15 percent in the subsoil
and substratum. in some areas the subsfratum is more
alkaline.

The available water is moderate. Permeability is
moderately slow in the solum and rapid in the
substraium. Runoff is very slow. The water table is at or
near the surface from late fali through spring. Some
areas are ponded for brief periods. The organic matter
content is high in the surface layer. This layer is friable
and can be easily tilled under proper moisture conditions.

Most areas of this soil are drained and are used for
cultivated crops. A few are used as woodland or as
wetland wildlife habitat.

If drained and protected from flooding, this soil is fairly
well suited to corn and soybeans. Wetness and flooding
are the main management concerns. Fall-planted small
grain is subject to severe damage during prolonged
periods of flooding. Planting short-season varieties of
adapted crops in late spring minimizes this damage.
Some areas can be protected by dikes and levees. Open
ditches, surface drains, and subsurface drains can
reduce the wetness. Pumps can be used in areas where
suitable drainage outlets are not available. To keep
drainage tile from filling with sediment, a finely meshed
filter shouid be used to cover the tile. Because cutbanks
are unstable, caution is needed if heavy equipment is
operated near open ditches. Drained areas are
frequently droughty during the summer. Controlied
drainage and subsurface irrigation minimize the effects of
droughtiness.

Measures that help to control wind erosion are needed
in cultivated areas. Examples are crop rotations that
include grasses and legumes, cover crops, green
manure crops, irrigation systems. and conservation
tillage systems that leave ail or part of the crop residue
on the surface. Cover crops, green manure crops, and

crop residue management help to maintain tilth, the rate
of water infiliration, aeration, and the organic matter
content. The soil is well suited to a ridge-plant cropping
system in which the ridges follow the direction of natural
drainage or streamflow.

If drained, this soil is well suited to grasses and
legumes for hay and pasture. The wetness and the
flooding are the main management concems. The
wetness hinders the growth of most legumes. The
grasses and legumes that can withstand both the
seasconal high water table and the summer droughtiness
should be selected for planting. Irrigation helps to control
wind erosion and helps to overcome the droughtiness.
Overgrazing or grazing when the soil is too wet reduces
plant density and hardiness and results in surface
compaction and poor tilth. Proper stocking rates, pasture
rotation, timely deferment of grazing, restricted use
during wet periods, and timely applications of plant
nutrients help to keep the pasture in good condition: A
dense plant cover helps 1o control wind erosion.

This soil is well suited to trees. The equipment
limitation, seeding mortality, the windthrow hazard, and
plant competition are management concerns. Equipment
should be used only during dry periods or when the
ground is frozen. Seedlings survive and grow well if
competing vegetation is controlled by proper site
preparation and by spraying, cutting, or girdling.
Overstocking helps to compensate for seedling mortality,
but thinning may be needed later. Planting containerized
stock and applying harvest methods that leave some
mature trees to provide shade and protection for
seedlings reduce the seedling mortality rate. Harvest
methods that do not isolate the remaining trees or leave
them widely spaced reduce the windthrow hazard. Care
should be taken to avoid damaging the surficial root
system of the frees. Additional management practices
include harvesting mature trees, excluding livestock, and
saving desirable seed trees.

Because of the flooding, this sail is generally
unsuitable as a site for dweilings and septic tank
absorption fields. It is severely limited as a site for local
roads because of the flooding, the wetness, and low
strength. Crowning the roads, constructing them on
raised, well compacted fill materal, and providing
adequate side ditches and culverts minimize the damage
caused by flooding and wetness. Providing coarse
grained subgrade or base material minimizes the
damage caused by low strength.

The land capability classification is Illw. The woodland
ordination symbol is 5W.

Wb~—Warners fine sandy loam. This deep, nearly
level, very poorly drained soil is in depressions on
outwash plains. It is frequently ponded for long periods
by runoff from the surrounding soils. Areas are elongated
or irregular in shape and are 5 to 300 acres in size. The
dominant size is about 20 acres.
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Typically, the surface soil is very dark gray fine sandy
loam about 14 inches thick. The substratum to a depth
of 60 inches is yellowish brown, light yellowish brown,
pale brown, light gray, and gray marl. In some areas the
soil has an organic surface layer.

The available water capacity is high. Permeability is
moderate in the solum. Runoff is very slow or ponded.
The water table is near or above the surface from late
fall through spring. The organic matter content is high in
the surface layer. This layer is friable and can be easily
tilled throughout a wide range in moisture content.

Most areas of this scil are drained and are used for
cultivated crops. A few are used for hay and pasiure.

If drained, this soil is fairly well suited to cultivated
crops. Wetness and ponding are the main management
concerns. A drainage system lowers the water table and
allows the soil to warm up earlier in the spring. Open
ditches and surface drains can reduce the wetness.
Pumps can be used in areas where suitable drainage
outlets are not available. Ponded areas generally can be
drained by an open inlet pipe in conjunction with
subsurface drains.

Measures that help to control wind erosion are needed
in cultivated areas. Examples are crop rotations that
include grasses and legumes, critical area planting, cover
crops, green manure ¢rops, irrigation systems, and
conservation fillage systems that leave all or part of the
crop residue on the surface. The soil is well suited to fall
plowing, fall chiseling, and till-plant and ridge-plant
cropping systems. Crop residue management, green
manure crops, and cover crops help to maintain filth, the
rate of water infiltration, aeration, and the organic matter
content.

If drained, this soil is well suited to grasses and
legumes for hay and pasture. The ponding and the
wetness are the main management concerns. The
wetness hinders the growth of most legumes. The
grasses and legumes that can withstand the high water
table should be selected for planting. A drainage system
is necessary. Overgrazing or grazing when the soil is too
wet reduces plant density and hardiness and results in
surface compaction and poor tiith. Proper stocking rates,
pasture rotation, timely deferment of grazing, restricted
use during wet periods, and timely applications of plant
nutrients help to keep the pasture in good condition. A
dense plant cover helps to control wind erosion.

This soil is poorly suited to rees. The equipment
limitation, seedling mortality, the windthrow hazard, and
plant competition are management concerns. Equipment
should be used only during dry periods or when the
ground is frozen. Seedlings survive and grow well if
competing vegetation is controlled by proper site
preparation and by cutting, spraying, or girdling.
Overstocking helps to compensate for seedling mortality,
but thinning may be needed later. Planting containerized
stock and applying harvest methods that leave some
mature trees to provide shade and protection for
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seedlings reduce the seedling mortality rate. Harvest
methods that do not isolate the remaining trees or leave
them widely spaced reduce the windthrow hazard. Care
should be taken to avoid damaging the surficial root
system of the trees. Additional management practices
include harvesting mature rees, excluding livestock, and
saving desirable seed trees.

Because of the ponding, this soil is generally
unsuitable as a site for dwellings and sepiic tank
absorption fields. It is severely limited as a site for local
roads because of the ponding and frest action. Crowning
the roads, constructing them on raised, well compacted
fill material, and providing adequate side ditches and
culverte minimize the damage caused by frost action and
ponding. Providing coarse grained subgrade or base
material also minimizes the damage caused by frost
action.

The land capability classification is lllw. The woodland
ordination symbol is 4W.

We—Watseka loamy fine sand. This deep, nearly
level, somewhat poorly drained soil is on slightly convex
rises on outwash plains. Areas are irregularly shaped
and are 3 to 30 acres in size. The dominant size is about
10 acres.

Typically, the surface layer is very dark gray loamy fine
sand about 10 inches thick. The subsoil is very friable
fine sand about 20 inches thick. The upper part is
grayish brown, and the lower part is pale brown and light
brownish gray and is mottled. The substratum to a depth
of 80 inches is grayish brown and gray, mottled fine
sand. In some areas the surface layer is lighter colored.
In a few places the sail is strongly acid or very strongly
acid throughout. In some areas it does not have gray
mottles in the upper part.

The available water capacity is low. Permeability is
rapid. Runoff is very slow. The organic matter content is
moderate in the surface layer. This layer is very friable
and can be easily tilled throughout a wide range in
moisture content. The water table is at a depth of 110 3
feet in late winter and in spring.

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

This soil is fairly well suited to cultivated crops and 1o
specialty crops, such as asparagus and Christmas trees.
Droughtiness and wind erosion are the main
management concerns. Cover crops, green manure
crops, and crop residue management conserve soil
moisture and help to maintain the organic maiter
content. Measures that help to control wind erosion are
needed. Examples are crop rotations that include
grasses and legumes, critical area planting, cover crops,
green manure crops, irigation systems, and conservation
tillage systems that leave all or part of the crop residue
on the surface. The soil is well suited to a till-plant
cropping system. Irrigation systems reduce moisture
stress during the summer and increase productivity.
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Controlling the water table with open ditches, subsurface
drainage tile, water-retention structures, and subsurface
irrigation minimizes the droughtiness..

Wetness in late fall and early spting is a concern in
managing cultivated areas. It can be reduced by open
ditches, surface drains, and subsurface drains. A
drainage system lowers the water table in early spring
and allows the scil to warm up earlier in the spring. To
keep subsurface drainage tile from filling with sediment,
a finely meshed filter should be used to cover the tile.
Excessive drainage by a subsurface drainage system
can cause droughtiness.

If drained, this soil is well suited to grasses and
legumes, such as bromegrass and alfalfa, for hay and
pasture. Wind erosion, droughtiness in summer, and
wetness in late fall and early spring are the main
management concemns. The grasses and legumes that
can withstand both the high water table and the summer
droughtiness should be selected for planting. Water-
management practices, such as irrigation and drainage,
are necessary. lrrigation helps to control wind erosion
and heips to overcome the droughtiness. A dense plant
cover conserves soil moisture and helps to control wind
erosion. Overgrazing or grazing when the soil is too wet
reduces plant density and hardiness and resuits in
surface compaction and poor tilth. Proper stocking rates,
pasture rotation, timely deferment of grazing, restricted
use during wet periods, and timely applications of plant
nutrients help to keep the pasture in good condition.

Because of the wetness, this soil is severely limited as
a site for dwellings. Surface and subsurface drains are
needed. Proper landscaping helps to control runoff.
Building the houses on raised, well compacted fill
material also helps to overcome the wetness. The sides
of shallow excavations can cave in unless they are
temporarily reinforced, Revegetating disturbed areas as
socn as possible after construction helps to control
erosion. Topsoil should be stockpiled and spread over
critical areas where establishing vegetation may be
difficult.

This scil is moderately limited as a site for local roads
and streets because of the wetness and frost action.
Crowriing the roads and streets, constructing them on
raised, well compacted fill material, and providing
adequate side ditches and cuiverts minimize the damage
caused by frost action and wetness. Replacing or
strengthening the upper layers of the soil with better
suited base material improves the ability of the roads
and streets to support vehicular traffic.

Because of the wetness and a poor filtering capacity,
this soil is severely limited as a site for septic tank
absorption fields. The poor filtering capacity can resuit in
the pollution of shallow ground water. Interceptor drains
around the absorption field lower the water table.
Mounding with better suited material increases the
filtering capacity of the absorption field and helps to
overcome the wetness.
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The land capability classification is llls. No woodland
ordination symbol is assigned.

Wm—Watseka-Maumee loamy sands. These deep,
nearly level soils are in broad depressions on outwash
plains. The somewhat poorly drained Watseka soil is on
the higher rises and knolls. The very poorly drained
Maumee soil is in the lower areas. It is frequently
ponded for brief periods by runoff from the surroundings
soils. Areas are about 40 percent Watseka soil and 40
percent Maumes soil. The two soils occur as areas so
intricately mixed or so smail that mapping them
separately is not practical. The areas of the unit are
irregularly shaped and are 15 {0 500 acres in size. The
dominant size is about 250 acres.

Typically, the surface layer of the Watseka soil is very
dark gray loamy sand about 14 inches thick. The subsoil
is grayish brown and dark grayish brown, loose sand
about 25 inches thick. The substratum to a depth of 60
inches is light brownish gray sand. It is mottled in the
lower part. In places the solum has more clay. In a few
areas it is more acid. In some areas the lower part of the
subsoil and the substratum have free carbonates. In
other areas the upper part of the solum irregularly
decreases in content of organic carbon with increasing
depth. In some places the substratum is very fine sand.
In other places accumulations and concretions of iron
are in the upper part of the solum. In some areas the
subsoil has a thin layer of loam or ¢clay loam. In other
areas the upper part of the subsoil is not grayish.

Typically, the surface layer of the Maumea soil is very
dark gray loamy sand about 18 inches thick. The
substratum to a depth of 60 inches is sand. It is dark
gray in the upper part and light brownish gray and
mottled in the lower part. In some places the soil is more
acid. In other places the substratum has accumulations
of iron. In some areas it has free carbonates. In a few
areas the surface layer is thinner. In places the
substratum irregularly decreases in content of organic
matter with increasing depth. In a few areas it has a
layer of loam or clay loam. In some areas the lower part
of the substratum is fine sand.

Included with this soil in mapping are small areas of
the moderately well drained Brems and semewhat poorly
drained Morocco soils in the slightly higher positions on
the landscape. These soils make up about 4 percent of
the map unit,

The available water capacity in the Watseka and
Maumee soils is low. Permeability is rapid. Runoff is very
slow or ponded. The organic matter content is moderate
in the surface layer. This layer is very friable and can be
easily tilled throughout a wide range in moisture content.
The water table in the Watseka soil is at a depth of 1 to
3 feet in late winter and in spring. The one in the
Maumee soil is near or above the surface during winter
and spring.
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Most areas of these soils are drained and are used for
cultivated crops. A few are used for specialty crops,
woodland, hay, or pasture.

These soils are fairly well suited to corn, soybeans,
and small grain and to specialty crops, such as potatoes,
mint, and asparagus. Wetness, the hazard of wind
erosion, and the low available water capacity are the
rain management concerns. Wind erosion can be
controlled by crop rotations that include grasses and
legumes and by critical area planting, cover crops, green
manure crops, irrigation systems, and conservation
tillage systems that leave all or part of the crop residue
on the surface. The soils are well suited to a till-plant
cropping system. Cover crops, green manure crops, and
crop residue management conserve moisture and help to
maintain the organic matter content. Irrigation can
reduce seasonal moisture stress and can increase
productivity. Droughtiness during the summer can be
minimized by controlling the water table with open
ditches, subsurface drains, water-retention structures,
and subsurface irrigation.

A drainage system lowers the water table in early
spring and allows the soils to warm up earlier in the
spring. Open ditches, surface drains, and subsurface
drains reduce the wetness. Pumps can be used in areas
where suitable drainage outlets are not available.
Ponded areas generally can be drained by an open inlet
pipe in conjunction with subsurface drains. To keep the
drains from filling with sediment, a finely meshed filter
should be used to cover the file lines.

If drained, these scils are well suited to grasses and
legumes for hay and pasture. The low available water
capacity, the wetness, and the hazard of wind erosion
are the main management concerns. The grasses and
legumes that can withstand both the seasonal high water
table and the summer droughtiness should be selected
for planting. Water-management practices, such as
irigation and drainage, are necessary. Irrigation helps to
control wind erosion and helps to overcome the
droughtiness. Overgrazing or grazing when the soil is too
wet reduces plant density and hardiness and results in
surface compaction and poor tilih. Proper stocking rates,
pasture rotation, timely deferment of grazing, restricted
use during wet periods, and timely applications of plant
nutrients help to keep the pasture in good condition. A
dense plant cover conserves soil moisture and helps to
controt wind erocsion.

The Maumee soil is fairly well suited to trees. The
main management concerns are the equipment limitation
and the windthrow hazard. Equipment should be used
only during dry periods or when the ground is frozen.
Harvest methods that do not isclate the remaining trees
or leave them widely spaced reduce the windthrow
hazard. Care should be taken to avoid damaging the
surficial root system of the trees. Competing vegetation
can be controlled by adequate site preparation and by
spraying, cutting, or girdling. Additional management
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practices include harvesting mature trees, excluding
livestock, and saving desirable seed trees.

Because of the ponding, the Maumee soil is generally
unsuitable as a site for dwellings and septic tank
absorption fields.

Because of the weiness, the Watseka soil is severely
limited as a site for dwellings. Surface and subsurface
drains are needed. Proper landscaping helps to control
runoff. Building the houses on raised, well compacted fill
material also helps to overcome the wetness. The sides
of shallow excavations can cave in unless they are
temporarily reinforced.

Because of the wetness and a poor filtering capacity,
the Watseka soil is severely limited as a site for septic
tank absorption fields. The poor filtering capacity can
result in the poliution of shaliow ground water.
Interceptor drains around the absorption field lower the
water table. Mounding with betier suited material
increases the filtering capacity of the absorption field
and helps to overcome the wetness.

The Watseka soil is moderately limited as a site for
local roads because of the wetness and frost action, and
the Maumee soil is severely limited because of the
ponding. Crowning the roads, constructing them on
raised, well compacted fill material, and providing
adequate side ditches and culverts minimize the damage
caused by frost action, wetness, and ponding. Replacing
or strengthening the base with better suited material
improves the ability of the roads to support vehicular
traffic.

The land capability classification is llis. No woodland
ordination symbol is assigned to the Watseka soil. The
woodland ordination symbol assigned to the Maumee
soit is 4W.

WsB2—Wawasee loam, 2 to 6 percent slopes,
eroded. This deep, gently sloping, well drained soil is on
ridges and knolls on recessional moraines. Areas are
irregularly shaped and are 5 to 50 acres in size. The
dominant size is about 25 acres.

Typically, the surface layer is dark grayish brown loam
about 7 inches thick. It is mixed with dark yellowish
brown materiat in the lower part. The subsoil is about 21
inches thick. The upper part is dark brown, friable loam
mixed with dark yetlowish brown material, and the lower
part is dark yellowish brown, firm ioam. The subsiratum
to a depth of 60 inches is yellowish brown loam. In
places, the lower part of the solum and the substratum
are stratified. In a few areas the upper pari of the solum
has more sand. In some areas the surface layer is
thinner and darker. In a few places it is thicker and
darker. In some places the subsoil is dominantly gray. In
other places the substratum is within a depth of 28
inches. In some areas the slope is more than 6 or less
than 2 percent.

Included with this soil in mapping are small areas of
the very poorly drained Brookston soils in the lower
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positions on the landscape. Also included are a few
severely eroded areas where the subsoil is exposed and
some areas where stones as much as 1 foot in diameter
are on the surface. Included soils make up about 4
percent of the map unit.

The available water capacity in the Wawasee soil is
moderate. Permeability also is moderate. Runoff is
medium. The organic matter content is moderate in the
surface layer. This layer is friable and can be easily tilled
under proper moisture conditions.

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

This soil is well suited to corn, soybeans, and small
grain. Erosion by water and wind is the main
management concern. Erosion and runoff can be
contrelled by critical area planting, terraces, diversions,
crop rotations that include grasses and legumes, water-
and sediment-control basins, cover crops, green manure
crops, grassed waterways, grade stabilization structures,
and conservation tillage systems that leave all or part of
the crop residue on the surface. The soil is suited to till-
plant and no-till cropping systems. Crop residue
management, cover crops, and green manure crops help
to maintain tiith, the rate of water infiltration, aeration,
and the organic matter content. In areas where hillside
seepage occurs, subsurface drains should be installed.

This soil is well suited to grasses and legumes, such
as bromegrass and alfalfa, for hay and pasture. Erosion
is the main management concern. A dense plant cover
slows runoff and helps to control erosion. Overgrazing
reduces plant density and hardiness and results in
surface compaction and poor tilth. Proper stocking rates,
pasture rotation, timely deferment of grazing, and timely
applications of plant nutrients help to keep the pasture in
good condition.

This soil is well suited to trees. Plant competition is
moderate. It can be controlled by proper site preparation
and by spraying, cutting, or girdling. Additional
management practices include harvesting mature trees,
excluding livestock, and saving desirable seed frees.

This soil is suitable as a site for dwellings.
Revegetating disturbed areas as soon as possible after
construction helps to control erosion. Topsoil should be
stockpiled and spread over critical areas where
establishing vegetation may be difficult.

Because of frost action, this soil is moderately limited
as a site for local roads and streets. Crowning the roads
and streets, constructing them on raised, well
compacted fill material, providing adequate side ditches
and culverts, and providing coarse grained subgrade or
base material minimize the damage caused by frost
action. Replacing or strengthening the base with better
suited material impraoves the ability of the roads and
sireets to support vehicular traffic.

Because of the moderate permeability, this soil is
moderately limited as a site for septic tank absorption
fields. Mounding with better suited material and
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increasing the size of the absorption field help to
compensate for the restricted permeability.

The land capability classification is lle. The woodland
ordination symbol is 5A.

Wt—Whitaker fine sandy loam. This deep, nearly
level, somewhat poorly drained soil is on slightly convex
rises on outwash plains and recessional moraines. Areas
are irregularly shaped and are 3 to 50 acres in size. The
dominant size is about 20 acres.

Typically, the surface layer is dark grayish brown fine
sandy loam about 9 inches thick. The subsurface layer is
about 6 inches of pale brown loam. The subsoil is about
19 inches thick. it is mottled and firm. The upper part is
grayish brown clay loam, and the lower part is grayish
brown and light brownish gray sandy clay loam. The
substratum to a depth of 80 inches is light brownish
gray, mottled loam that has thin strata of very fine sand
and sand. In some places the lower part of the solum,
the substratum, or both are not stratified. In other places
the surface layer is thicker and darker. In a few areas
the subsoil and substratum have more sand or gravel. in
places the lower part of the subsoil and the substratum
are more acid.

Included with this soil in mapping are smali areas of
the well drained Martinsville soils in the higher positions
on the landscape. These soils make up about 6 percent
of the map unit. _

The available water capacity in the Whitaker soil is
high. Permeability is moderate. Runoff is slow. The
organic matter content is low in the surface layer. This
layer is friable and can be easily tilled throughout a wide
range in moisture content. The water table is at a depth
of 1 to 3 feet during winter and early spring.

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

if drained, this scil is well suited to corn, soybeans,
and small grain. Wetness is the main management
concern. A drainage system lowers the water table and
allows the soil to warm up earlier in the spring. Open
ditches, surface drains, and subsurface drains can
reduce the wetness. To keep drains from filling with
sediment, a finely meshed filtar should be used to cover
the drain lines.

Measures that help to control wind erosion are needed
in cultivated areas. Examples are crop rotations that
include grasses and legumes, critical area planting, cover
crops, green manure crops, irrgation systems, and
conservation fillage systems that leave all or part of the
crop residue on the surface. The soil is well suited to fall
chiseling and to a till-plant cropping system. Crop
residue management, green manure crops, and cover
crops help to maintain tilth, the rate of water infiliration,
aeration, and the organic matter content.

If drained, this soil is well suited to grasses and
legumes, such as bromegrass, ladino c¢lover, and
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birdsfoot trefoll, for hay and pasture. The wetness is the
main management concern. It hinders the growth of
most legumes. The grasses and legumes that can
withstand the high water table should be selected for
planting. A drainage system is necessary. Overgrazing or
grazing when the scil is too wet reduces plant density
and hardiness and results in surface compaction and
poor tilth. Proper stocking rates, pasture rotation, timely
deferment of grazing, restricted use during wet periods,
and timely applications of plant nutrients help to keep
the pasture in good condition.

This soil is well suited to trees. Plant compstition is
maoderate. It can be controlled by proper site preparation
and by spraying, cutting, or girdling. Additional
management practices include harvesting mature trees,
excluding livestock, and saving desirable seed trees.

Because of the weiness, this soil is severely limited as
a site for dwellings. Surface and subsurface drains are
neaded. Proper landscaping helps to ¢ontrol runoff.
Building the houses on raised, well compacted fill
material also helps to overcome the wetness. The sides
of shallow excavations are unstable unless they are
temporarily reinforced. Revegetating disturbed areas as
soon as possible after construction helps to control
erosion. Topsoil should be stockpiled and spread over
critical areas where establishing vegetation may be
difficult.

Because of frost action, this soil is severely limiied as
a site for local roads and streets. Replacing or
strengthening the base with better suited material
improves the ability of the roads and streets to support
vehicular traffic. Crowning the roads and streets,
constructing them on raised, well compacted fill material,
and providing adequaie side ditches and culverts
minimize the damage caused by frost action.

Because of the wetness, this soil is severely limited as
a site for septic tank absorption fields. Mounding with
suitable material and installing interceptor drains around
the absorption field help to overcome this limitation.

The land capability classification is llw. The woodland
ordinaticn symbol is 4A.

Za—Zadog-Maumee loamy sands. These desp,
nearly level, very poorly drained soils are in broad
depressions on outwash plains. It is frequently ponded
for brief periods by runoff from the surrounding soils.
Areas are about 50 percent Zadog soil and 40 percent
Maumee soil. The two scils occur as areas so intricately
mixed or so small that mapping them separately is not
practical. The areas of the unit are broad and irregular in
shape and are 20 to 300 acres in size. The dominant
size is about 100 acres.

Typically, the surface layer of the Zadog soil is black
loamy sand about 11 inches thick. The subsurface layer
is about 6 inches of black fine sandy loam that has
strong brown accumulations of iron. The subsoil is about
9 inches thick. The upper part is yellowish red, moitied,
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firm sandy clay loam in which the content of iron nodules
is about 4 percent, and the lower part is grayish brown,
mottled, firm sandy clay loam that has strong brown
accumulations of iron. The substratum to a depth of 60
inches is pale brown, strong brown, and yellowish brown,
motiled sand. In some places the solum is more acid. In
other places it imegularly decreases in content of organic
matter with increasing depth. In a few areas the subsoil
has a layer of loam or clay loam. In some areas the
surface layer is mucky loamy sand. In a few places the
lower part of the subsoil and the substratum are fine
sand.

Typically, the surface layer of the Maumee soil is very
dark gray loamy sand about 11 inches thick. The
subsurface layer is about 4 inches of very dark gray,
motiled loamy sand. The upper part of the substratum is
grayish brown, mottied loamy sand. The lower pari to a
depth of 60 inches is light brownish gray sand. In some
places the soil is more acid. In other places the
substratum has accumulations of iron. In some areas it
has free carbonates. In a few places the surface layer is
thinner. In some areas the substratum irregularly
decreases in content of organic matter with increasing
depth. In a few areas it has a layer of loam or clay loam.
In places the lower part of the subsoil and the
substratum are fine sand.

Included with these soils in mapping are small areas of
the maderately well drained Brems soils, the somewhat
poorly drained Morocco and Watseka soils, and the
moderately well drained and well drained Oakville soils.
Brems and Oakville soils are in the highest positions on
the landscape. Morocco and Watseka soils are in the
slightly higher posiiions. Included soils make up about 10
percent of the map unit.

The available water capacity is moderate in the Zadog
soil and low in the Maumee soil. Permeability is
moderate in the upper part of the Zadog soil and rapid in
the substratum. It is rapid in the Maumee soil. Runoff is
very slow or ponded on both soils. The water table is
near or above the surface during winter and spring. The
organic matter content is moderate in the surface layer.
This layer is friable or very friable and can be easily tilled
throughout a wide range in moisture content.

Most areas of these soils are drained and are used for
cultivated crops. A few are used for specialty crops,
woodland, or pasture.

If drained, these soils are fairly well suited to corn,
soybeans, and small grain and to a wide variety of
specialty crops. Wetness, ponding, and the limited
available water capacity are the main management
concerns. A drainage system lowers the water table and
allows the soils to warm up earlier in the spring. Open
ditches, surface drains, and subsurface drains can
reduce the wetness. Pumps ¢an be used in areas where
suitable drainage outlets are not available. Ponded areas
generally can be drained by an open inlet pipe in
conjunction with subsurface drains. To keep drain lines
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from filling with sediment, a finely meshed filter should
be used to cover the lines. Because cutbanks are
unstable, caution is needed if heavy equipment is
operated near open ditches. Excessive drainage can
cause droughtiness. irrigation can reduce moisture stress
in summer and can increase productivity.

Measures that help to control wind erosion are needed
in cultivated areas. Examples are crop rotations that
include grasses and legumes, critical area planting, cover
crops, green manure crops, irigation systems, and
conservation tillage systems that leave all or part of the
crop residue on the surface. The soils are well suited to
a till-plant cropping system. Crop residue management,
green manure crops, and cover crops help to maintain
the organic matter content.

These soils are well suited to grasses and legumes for
hay and pasture. The ponding and the wetness are the
main management concerns, The grasses and legumes
that can withstand both the high water table and the
summer droughtiness should be selected for planting.
Water-management practices, such as irrigation and
drainage, are necessary. Irrigation helps to control wind
erosion and helps to overcome the droughtiness. A
dense plant cover helps to control wind erosion.
Overgrazing or grazing when the soils are too wet
reduces plant density and hardiness and results in
surface compaction and poor tilth. Proper stocking rates,
pasture rotation, timely deferment of grazing, restricted
use during wet periods, and timely applications of plant
nutrients help to keep the pasture in good condition.

These soils are fairly well suited to trees. The main
management concerns are the equipment limitation, the
windthrow hazard, and plant competition. Equipment
should be used only during dry periods or when the
ground is frozen. Harvest methods that do not isolate the
remaining trees or leave them widely spaced reduce the
windthrow hazard. Plant competition can be controlled -
by proper site preparation and by spraying, cutting, or
girdling. Care should be taken to avoid damaging the
surficial root system of the frees. Additional management
practices include harvesting mature trees, excluding
livestock, and saving desirable seed trees.

Because of the ponding, these soils are generally
unsuitable as sites for dwellings and septic tank
absorption fields. They are severely limited as sites for
local roads because of the ponding and frost action.
Crowning the roads, constructing them on raised, well
compacted fill material, and providing adequate side
ditches and culverts minimize the damage caused by
frost action and ponding. Providing coarse grained
subgrade or base material also minimizes the damage
caused by frost action.

The land capability classification is lilw. The woodland
ordination symbol is 4W, -
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Prime Farmland

Prime farmland is one of several kinds of important
farmland defined by the U.S. Department of Agricuiture.
It is of major importance in meeting the Nation's short-
and long-range needs for food and fiber. Because the
supply of high quality farmland is limited, the U.S.
Department of Agriculture recognizes that responsible
levels of government, as well as individuals, should
encourage and facilitate the wise use of our Nation’s
prime farmland.

Prime farmland, as defined by the U.S. Depariment of
Agriculiure, is the land that is best suited to food, feed,
forage, fiber, and cilseed crops. It may be cultivated
land, pasture, woodland, or other land, but it is not urban
and huilt-up land or water areas. It either is used for food
or fiber crops or is available for those crops. The soil
qualities, growing season, and moisture supply are those
needed for a well managed soil to produce a sustained
high yield of crops in an economic manner. Prime
farmland produces the highest yields with minimal inputs
of energy and economic resources, and farming it results
in the least damage to the environment.

Prime farmland has an adequate and dependable
supply of moisture from precipitation or irrigation. The
temperature and growing season are favorable. The level
of acidity or alkalinity is acceptable. Prime farmland has
few or no rocks and is permeable to water and air. It is
not excessively erodible or saturated with water for long
periods and is not frequently flooded during the growing
season. The slope ranges mainly from 0 to & percent.
More detailed information about the criteria for prime
farmland is available at the local office of the Soil
Conservation Service.

About 208,000 acres in the survey area, or nearly 60
percent of the total acreage, meets the soil requirements
for prime farmland. Scattered areas of this land are

“throughout the county, but most are in the southern part,

mainly in associations 6 through 13, which are described
under the heading “General Soll Map Units.” Nearly all
of this prime farmland is used for corn or soybeans.

A recent trend in land use in some parts of the county
has been the loss of some prime farmland to industrial
and urban uses. The loss of prime farmland to other
uses puts pressure on marginal lands, which generally
are more erodible, droughty, and less productive and
cannct be easily cultivated.

The map units in the survey area that are considered
prime farmland are listed inffable 8. This list does not
constitute a recommendation for a particular iand use.
The extent of each listed map unit is shown in tabls 4.
The location is shown on the detailed soil maps at the
back of this publication. The soil qualities that affect use
and management are described under the heading
“Detailed Scil Map Units.”

Some soils that have a seasonal high water table and
all soils that are frequently flooded during the growing
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season qualify for prime farmland only in areas where is indicated after the map unit name in table 5. Onsite
these limitations have been overcome by drainage evaluation is needed to determine whether or not these
measures or flood control. The need for these measures limitations have been overcome by corrective measures.
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Use and Management of the Soils

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

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

Information in this section can be used 1o plan the use
and management of scils for crops and pasture; as
woodland; as sites for buildings, sanitary facilities,
highways and other transportation systems, and parks
and other recreation facilities; and for wildlife habitat. It
can be used to identify the potentials and limitations of
each soil for specific land uses and to help prevent
construction failures caused by unfavorable soil
properties.

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

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

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

Crops and Pasture

James D. Storer, district conservationist, Sail Conservation Service,
helpad prepare this section,

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

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

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

A total of 267,639 acres in the county was used for
crops and pasture in 1982 {74). Of this total, 253,540
acres was used for harvested crops, mostly com,
soybeans, and wheat; 5,702 acres was pastured; and the
8,397 acres was other cropland. The acreage available
for crops and pasture has been gradually decreasing as
more and more land is used for urban development.
From 1967 to 1980, about 12,900 acres was converted
to urban and built-up land (). Most of this development
took place in the late 1960’s and early 1970’s.

The potential of the soils in Jasper County for
increased food production is low. Food production could
be increased by extending the latest crop production
technology to all of the cropland in the county. This sail
survey can greatly facilitate in the application of such
technology.

The major concerns in managing the soils in Jasper
County for crops and pasture are controlling wind
erosion and water erosion; controlling flooding, wetness,
and ponding; reducing droughtiness; and maintaining or
improving tilth and feriility (6). Most of the soils in the
county are affected by more than one management
concern. In the northern part of the county, for example,
wind erosion and wetness are concerns in areas of
Maumee, Morocco, and many other soils.

Erosion is a major management concern on about
two-thirds of the acreage in the county. Areas that have
a slope of more than 2 percent generally are susceptible
to gully, rill, and sheet erosion. Water erosion results in
the pollution of streams by sediment, plant nutrients, and
farm chemicals. Because of this pollution, costly stream
reclamation and water purification projects are needed.
Controlling erosion minimizes the pollution of streams
and improves the quality of water for municipal use, for
recreation, and for fish and wildlife. Soils that have a
sandy or organic surface layer are susceptible to wind
erosion unless the surface is protected by crop residue
or by plants. Many soils are susceptible to both wind
erosion and water erosion.



72

No-till farming or another system of conservation
tillage that leaves all or part of the crop residue on the
surface helps to control erosion on cropland|(fig. 9).
Conservation tillage systems are being applied on an
increasing acreage in Jasper Gounty. They can be
applied on most of the soils in the county. Terraces,
diversions, contour farming, critical area planting, cover
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crops, green manure crops, and a cropping sequence
that includes grasses and legumes also help to control
erosion.

Water- and sediment-control basins help to control
erosion in areas where surface water concentrates. They
are very effective in reducing the susceptibility to rill and
gully erosion. They are most effective on deep, well

Figure 9..—No-till corn In an area of Neslus fine sand, 1 to 3 percent slopes.
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Figure 10..—Wind erosion in an unprotected area of Maumee, Morocco, and Watseka solls.

drained soils that are highly susceptible to erosion.
Wawasee soils are an example. These basins reduce
scil loss and the associated loss of fertilizer elements;
help to prevent the damage {o crops and watercourses
caused by eroding sediment; help to eliminate the need
for grassed waterways, which fake productive land out of
row crop production; and reduce the amount of
pesticides entering watercourses. Soils that have
bedrock within a depth of 40 inches, such as Faxon
soils, are less well suited {o these basins than other
soils.

Wind erosion is a hazard on Morocco and other sandy
soils and on Houghton and other organic soils[(fig. 10).] It
occurs when the wind dislodges soil particles. The

distance that the soil particles travel depends on the
wind velocity and the size, density, and shape of the sail
particles. Most of the windblown particles are 0.1 1o 0.5
millimeter in size. Wind erosion removes silt, clay, and
organic particles, leaving coarse sand and less fertile
material. During late spring and early summer, wind
erosion severely damages young plants and seedlings.
Specialty crops are especially susceptible to this
damage.

Maintaining a protective plant cover, leaving crop
residue on the surface, or leaving the surface rough
through proper tillage methods minimizes wind erosion.
Cover crops and conservation tillage also help to control
wind erosion.
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Welness is the major problem on about 78 percent of
the cropland in the county. Most areas of the very poorly
drained soils in depressions, such as Maumee,
Rensselaer, and Zadog soils, are adequately drained. A
few areas of these soils, however, cannot be drained
economically because drainage outlets would have to be
deepened and would have to be extended for great
distances. Many of these depressional areas are ponded
for brief periods in the spring. The ponding commonly
retards crop growth or kills the crop. Unless drained,
somewhat poorly drained soils are so wet that crops are
damaged during most years. Examples are Andres,
Aubbeenaubbee, Morocco, Strole, and Whitaker soils.

Although they are well drained, such soils as Parr and
Wawasee fend to dry out slowly after rains. Small areas
of wetter soils in swales, in depressions, and along
drainageways are commonly included with these wsll
drained soils in mapping. A drainage system is needed in
these included areas.

Craigmile, Gilford, Morocco, Suman, and Zadog soils
have textures of loamy sand and sand below a depth of
about 30 inches. To keep drainage tile from filling with
these sandy sediments, a finely meshed filter should be
used to cover the tile. After the tile is installed in these
soils, placing part of the surface layer or some organic
material directly over the tile and its protective covering
helps to keep sand from clogging the tile openings and
the protective covering. Excessive drainage by
subsurface drainage systems can cause droughtiness.
Water-management practices, such as drainage,
irrigation, or a combination of the two, are necessary.

Special drainage systems are needed to control the
water table in orgapic soils, such as Adrian, Houghton,
and Muskego soil Keeping the water table at
the level required by the crops during the growing
season and raising it to the surface during the rest of the
year minimize oxidation and subsidence of the organic
material and reduce the susceptibility to wind erosion.
Oxidation and subsidence occur when pore spaces are
filled with air. Subsidence and the unstable soil material
can cause tile to settle and move out of alignment. In
some areas water inlets to the tile plug up quickly as a
result of chemical and biological reactions within the soil.
In organic soils continuous lines of tile seem to stay in
place better than individual, small seciions. Tile lines
with large holes are less likely to plug up than those with
small holes,

Some organic soils are affected by special drainage
problems. For example, subsurface drainage is generally
not feasible in Edwards soils, which formed in muck over
marl. Muskego soils formed in muck over coprogenous
earth. If the coprogenous earth dries out, it is extremely
difficult to rewet. Also, if it is exposed and allowed to dry
out, it becomnes cloddy and a very poor growing medium
for plants. Adrian soils, which formed in muck over sand,
can be overdrained. Excessive drainage increases the
amount of oxidation in the organic material.

Soil Survey

Flooding is a major management concern along the
Iroquois and Kankakee Rivers. Craigmile, Prochaska,
Sloan, and Suman soils are frequently flooded for
several days in early spring and late fall. Dikes and
levees protect most areas adjacent to the Kankakee
River. Fall-planted small grain is subject to severe
damage during prelonged periods of flooding. Flood
damage can be reduced by planting short-season
varieties of adapted crops. Late planting minimizes the
crop damage or loss caused by flooding in the spring.

Droughtiness is a problem on about 16 percent of the
cropland in the county, Most of the droughty soils are in
the northern half of the county. Scil meisture can be
conserved by crop residue management, a system of
conservation tillage that lsaves a protective amount of
crop residue on the surface, and cover crops or green
manure crops. In areas of Craigmile, Morocco,
Prochaska, and Watseka soils, a combination of
drainage measures and irrigation is needed. One such
combination consists of open ditches and water-control
structures.

An irrigation system minimizes the effect of
droughtiness and frost. It also reduces moisture stress
during the summer and increases productivity. lrigation
is gaining widespread use on many of the droughty soils
in the county. On soils having an available water
capagcity of 5 inches or less within a depth of 40 inches,
irigation can be expected to improve vields in at least 3
or 4 years out of every 5. The increase in yields on soils
that have a dominant texiure of sand, loamy sand, loam,
sandy loam, or silt loam may be high. Yields may also be
increased on some of the sandy loams, loams, clay
lcams, and sandy clay loams that are underlain by sand
and gravel.

7t is an important factor affecting the germination of
seeds and the infiltration of water into the soil. Soils with
good tilth are granular, are porous, and have a sufficient
content of organic matter. In soils that have a surface
layer of clay loam, silty clay loam, silty clay, or clay, tilth
is improved by the freeze-thaw action in the soils during
the winter. If the soil is worked at too high a moisture
content, the weight of farm equipment can cause
compaction and can destroy tilth.

Some of the soils used for crops in the county have a
dark surface layer of loam or sandy loam that is
moderate in content of organic matter. Generally, the
structure of these soils is moderate or weak, and a crust
forms on the surface during periods of heavy rainfall.
The crust becomes hard and impervious to water when it
dries. As a result, it reduces the rate of water infiitration
and increases the runoff rate. Leaving crop residue on
the surface and regularly adding manure and other
organic material improve soil structure and minimize
crusting.

The dark Brookston, Montgomery, and Rensselaer
soils have a high content of clay. Tilth is a problem
because these soils often stay wet until late spring. If
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Figure 11.+~A combination of an open ditch, a subsurface drain, and a pump in an area of Ackerman and Houghton mucks. The gate to the
right of the pipe is opened when the area in the background Is irrigated during the growing season.

plowed when wet, the soils tend to be very cloddy. As a
result of the cloddiness, preparing a good seedbed is
difficult.

Fertility can be improved or maintained by applications
of lime and fertilizer. On alt soils additions of lime and
fertilizer should be based on the needs of the crop, on
the expected level of yields, and on the results of soil
tests. Soil testing should be done periodically because
the available supply of any particular element can
change. Tissue tests of plants at critical periods of
development show the nutrient status of the crop and
indicate which food elements should be replenished.

Information about soil tests and plant tissue tests can be
obtained at the local office of the Cooperative Extension
Service.

Field crops that are of major significance in Jasper
County are corn and soybeans. Seed corn and soybeans
for seed are important crops in the southern part of the
county. Wheat and oats are the chief close-growing
crops, but they are of minor extent in the county. The
field crops that are suited to the soils and climate of the
county include many that are not now commonly grown.
Buckwheat, rye, sorghum, and sunflowers could be
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grown. Brome, fescue, redtop, and bluegrass could be
grown for hay or seed.

Permanent pasture is a minor land use in most of the
county. A permanent cover of grasses and legumes
slows runoff and helps to control both water erosion and
wind erosion.

Many coarse textured soils, such as Nesius and
Qakville, are fairly well suited fo grasses and legumes for
hay or pasture. Runoff and erosion by water and wind
are the main hazards on these soils. Because of
insufficient moisture, the soils become droughty during
the summer. They are best suited to deep-rooted,
droughi-tolerant forage species. The best suited grasses
are smooth bromegrass, red fescue, tall fescue,
sudangrass, and switchgrass, and the least well suited
are Kentucky bluegrass, field brome, ryegrass, and
timothy. The hest suited legumes are sweet clover,
alfalfa, and lespedeza, and the least well suited are
crimson clover, ladino clover, red ¢lover, and white
clover.

in areas of somewhat poorly drained to very poorly
drained soils that have a low available water capacity,
both drainage measures and irrigation systems are
needed. Watseka soils are an example. The best suited
grasses and legumes are those that can withstand both
the high water table between late fall and sarly spring
and the extremely droughty conditions during the
summer. They include reed canarygrass, tall fescue,
redtop, sudangrass, switchgrass, and birdsfoot trefoil.

Wetness is a limitation in areas of Rensselaer,
Wolcott, and other somewhat poorly drained, poorly
drained, or very poorly drained soils. A drainage system
is needed. Water-tolerant grasses and legumes, which
can withstand the high water table between late fall and
early spring should be selected for planting. The best
suited grasses are reed canarygrass and redtop, and the
least well suited are Kentucky bluegrass, field brome,
smooth bromegrass, red fescue, orchardgrass, ryegrass,
sudangrass, switchgrass, and timothy. The best suited
legumes are ladino clover, white clover, and birdsfoot
trefoil, and the least well suited are alfalfa, crimson
clover, red clover, and sweet clover.

In the moderately deep Faxen and Rockion soils, the
depth to bedrock limits the rooting depth of some
legumes. The best suited grasses are reed canarygrass
and redtop, and the best suited legumes are ladino
clover, white clover, and birdsfoot trefoil.

Erosion and runoff are problems on soils that are
gently sloping and are moderately well drained or well
drained, such as Corwin and Wawasee soils. These soils
are suited to grasses and legumes. Generally, the
grasses included in seeding mixtures are Kentucky
bluegrass, field brome, smooth bromegrass, tall fascue,
orchardgrass, and timothy, and the legumes included in
these mixtures are alfalfa, red clover, ladino clover,
alsike clover, and birdsfoot trefoil.
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Specially crops are of commercial importance in the
county. They are grown throughout the county. They
include Christmas irees, mint, and a variety of fruits and
vegetables. Apples, blueberries, and watermelons are
the main kinds of fruit. The most commonly grown
vegetables include asparagus, cabbage
cauliflower, onions, potatoes, pumpkins, and turnip
greens. The Christmas trees generally are grown on
sandy, wel! drained soils on ridges. Most of the fruits,
vegetables, and mint are grown on sandy and organic
soils that have been drained. These soils are in the
northern and southeastern parts of the county.

Yields Per Acre

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

The yields are based mainly an the experience and
racords of farmers, conservationists, and extension
agents. Available yield data from nearby counties and
resulis of field trials and demonstrations are also
considered.

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

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

Crops other than those shown in e grown in
the survey area, but estimated yields are not listed
because the acreage of such crops is small. The local
office of the Soil Conservation Service or of the
Cooperative Extension Service can provide information
about the management and productivity of the soils for
those crops.

Land Capabllity Classlification

Land capability classification shows, in a general way,
the suitability of soils for maost kinds of field crops. Crops
that require special management are excluded. The soils
are grouped according 1o their limitations for field crops,
the risk of daméage if they are used for crops, and the
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Cabbnge in an area of Watseka-Maumee lcamy sands.

way they respond to management. The criteria used in
grouping the soils do not include major and generally
expensive landforming that would change slope, depth,
or other characteristics of the seils, nor do they include
possibie but unlikely major reclamation projects.
Capability classification is not a substitute for
interpretations designed to show suitability and
limitations of groups of soils for woodland and for
engineering purposes.

In the capability system, scils are generally grouped at
three levels: capability class, subclass, and unit. Only
class and subclass are used in this survey.

Capabilily classes, the broadest groups, are
designated by Roman numerals | through VIII. The
numerals indicate progressively greater limitations and
narrower choices for practical use. The classes are
defined as follows:

Class | soils have few limitations that restrict their use.

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

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

Class IV soils have very severe limitations that reduce
the choice of plants or that require very careful
management, or hoth,

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.

Class VIl soils and miscellaneous areas have
timitations that nearly preclude their use for commercial
crop production.
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Capabifity 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 hazard is risk of erosion unless
close-growing plant cover is maintained; w shows that
water in or on the soil interferes with plant growth or
cultivation (in some soils the wetness can be partly
corrected by artificial drainage); s shows that the soil is
limited mainly because it is shallow, droughty, or stony;
and ¢, used in only some parts of the United States,
shows that the chief limitation is climate that is very cold
or very dry.

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

The acreage of soils in each capability class and
subclass is shown inE%EiE gfiThe capability classification
of each map unit is given in the section “Detailed Soil
Map Units” and in the yields iable.

Woodiand Management and Productivity

Michasl D. Warner, forester, Soil Conservation Service, helped
prepare this section.

In 1982, a total of 15,839 acres in Jasper County, or
about 4.5 percent of the {otal acreage, was woodland.
Most of this acreage is privaiely owned. Public
ownership is primarily in the Jasper-Pulaski State Game
Preserve.

Hardwood forests once covered many areas of the
county. In recent years, however, many of the areas
suitable for cultivation have been cleared. Most of the
remaining woodland is in scattered areas throughout the
northern half of the county and in areas of droughty
sands. Bur oak, black oak, white oak, blackjack oak,
sassafras, and a few scattered hickories commonly grow
on the sandy soils on ridges. In many areas pin oak
grows at the base of knolls. The wetter, lower lying
areas support stands of pin, bur, blackjack, swamp
white, black, white, and red oaks; hickary; white and
black ash; American elm; silver maple; river birch;
sandbar and black willow; cotionwood; quaking aspen;
hackberry; and sycamore.

Many areas in the county have good potential for
woodland. The droughty sands have excellent potential
for Christmas trees|(fig. 13).|They are well suited to
Scotch pine. Plant competition is minimal on these soils.

If managed properly, woodland can have commercial
value as a source of timber or firewood, even on
marginal land. Economic returns can be increased by
improved management in most established woodlots.
This management includes removal of mature trees and
undesirable species; protection from grazing and fire;
conirol of disease, insects, and plant competition; and
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timely use of heavy equipment. The Soil Conservation
Service, the Indiana Department of Natural Resources,
and the Cooperative Extension Service can help to
determine specific management needs.

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

The first part of the ordination symbol, a number,
indicates the potential productivity of the soils for an
indicator tree species. The number indicates the volume,
in cubic meters per hectare per year, which the indicator
species can produce. The number 1 indicates low
potential productivity; 2 and 3, moderate; 4 and 5,
moderately high; 6 to 8, high; 9 to 11, very high; and 12
to 39, extremely high. The second part of the symbol, a
letier, indicates the major kind of soil limitation. The
letter A indicates steep slopes; X, stoniness or
rockiness; W, excess water in or on the soil; 7, toxic
substances in the soil; D, restricted rooting depth; C, clay
in the upper part of the soil; 5, sandy texture; F, a high
content of rock fragments in the soil; and L, low
sirength. The letter A indicates that limitations or
restrictions are insignificant. If a soil has more than one
limitation, the priority is as follows: R, X, W, T, D, G, S, F,
and L.

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

Erosion hazard is the probability that damage will
occur as a result of site preparation and cutting where
the soil is exposed along roads, skid trails, fire lanes,
and iog-handling areas. Forests that have been burned
or overgrazed are also subject to erosion. Ratings of the
erosion hazard are based on the percent of the slope. A
rating of s#ight indicates that no particular prevention
measures are needed under ordinary conditions. A rating
of moderate indicates that erosion-control measures are
needed in certain silvicultural activities. A rating of
seveare indicates that special precautions are needed to
control erosion in most silvicultural activities.

Eguijpment limitation reflects the characteristics and
conditions of the soil that restrict use of the eguipment
generally needed in woodland management or
harvesting. The chief characteristics and conditions
considered in the ratings are slope, stones on the
surface, rock outcrops, soil wetness, and texture of the
surface layer. A rating of sfight indicates that under
normal conditions the kind of equipment or season of
use is not significantly restricied by soil factors. Soil
wetness can restrict equipment use, but the wet period
does not exceed 1 month. A rating of moderats indicates
that equipment use is moderately restricted because of
one or more soil factors. If the soil is wet, the wetness
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Chrlstmas trees on Brems loamy sand, 1 to 3 percent slopes, In the foreground and on Qakville fine sand, 2 to 6 percent
slopes, In the background.

restricts equipment use for a period of 1 to 3 months. A Seedling mortality refers to the death of naturally
rating of severe indicates that equipment use is severely occurring or planted tree seedlings, as influenced by the
restricted either as to the kind of equipment that can be kinds of soil, soil wetness, or topographic conditions.
used or the season of use. If the soil is wet, the wetness The factors used in rating the soils for seedling mortality
restricts equipment use for more than 3 months. are texture of the surface layer, depth io a seasonal high

water table and the length of the period when the water
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table is high, rock fragments in the surface layer,
effactive rooting depth, and slope aspect. A rating of
Slight indicates that seedling mortality is not likely 1o be a
problem under normal conditions. Expected mortality is
less than 25 percent. A rating of moderate indicates that
some problems from seedling mortality can be expected.
Extra precautions are advisable. Expected mortality is 25
to 50 percent. A rating of severe indicates that seedling
mortality is a serious problem. Extra precautions are
important. Replanting may be necessary. Expected
mortality is more than 50 percent.

Windthrow hazard is the likelihood that trees will be

uprooted by the wind because the soil is not deep
enough for adequate root anchorage|(fig. 14).| The main
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restriclions that affect rooting are a seasonal high water
table and the depth to bedrock, a fragipan, or other
limiting layers. A rating of sfight indicates that under
normal conditions no trees are blown down by the wind.
Strong winds may damage trees, but they do not uproot
them. A rating of moderate indicates that some trees can
be blown down during periods when the soil is wet and
winds are moderate or strong. A rating of severe
indicates that many frees can be blown down during
these periods.

The poternitial productivity of merchantable or common
frees on a soil is expressed as a sfife index and as a
volume number. The site index is the average height, in
feet, that dominant and codominant trees of a given

Figure 14.—A windthrown tree in an area of Morocco loamy sand.
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species attain in a specified number of years. The site
index applies to fully stocked, even-aged, unmanaged
stands. Commonly grown trees are those that woodland
managers generally favor in intermediate or improvement
cuttings. They are selected on the basis of growth rate,
quality, value, and marketability.

The volume, a number, is the yield likely to be
produced by the most important trees. This number,
expressed as cubic fest per acre per year, indicates the
amount of fiber produced on a fully stocked, even-aged,
unmanaged stand.

The first species listed under common irees for a soil
is the indicator species for that soil. it is the dominant
species on the soil and the one that determines the
ordination class.

Trees to plant are those that are suitable for
commercial wood production.

Windbreaks and Environmental Plantings

Many soils in Jasper County are subject to wind
erosion. This erosion occurs mainly on sandy and mucky
soils. It reduces the productivity of these soils. The wind
removes the finer soil particles more easily than the
coarser, lass fertile material. Specially crops and
emerging corn and soybean plants are often damaged
by the windblown soit particles. Windbreaks can minimize
this damage. They also can increase productivity by
conserving moisture and nutrients, reducing the
evaporation rate, and preventing the firing of crops by
hot winds. Windbreaks and environmental plantings
around homes and farmsteads conserve fuel and reduce
the cost of home heating and cooling. -

Windbreaks should be dense from the ground level to
the freetops if they are to be effective. Generally, one to
eight rows of trees and shrubs are planted, depending
largely on the kind of protection needed and the space
available for planting. The tree species commonly
suitable for planting include red pine, white pine, Norway
spruce, and American arborvitae. The suitable shrubs
commonly include hazelnut, autumn-olive, multifiora rose,
[Hac, Tatarian honeysuckle, gray dogwood, redosier
dogwood, and highbush cranbermy.

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

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

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

hows the height that locally grown trees and
shrubs are expected 1o reach in 20 years on various
soils. The estimates in table 9 are based on
measurements and observation of established plantings
that have been given adequate care. They can be used
as a guide in planning windbreaks and screens.
Additional information on planning windbreaks and
screens and planting and caring for trees and shrubs
can be obiained from local offices of the Soil
Conservation Service or tha Cooperative Extension
Service or from a commercial nursery.

Recreation

Most of the recreational areas in Jasper County are
owned by private individuals, cities, and towns. These
areas provide opportunities for horseback riding, '
snowmobiling, hunting, fishing, camping, hiking,
canoeing, bicycling, bird-watching, golfing, and many
other activities. _

The Jasper-Pulaski State Game Preserve is the only
state-owned recreational area in the county. It provides
opportunities for many outdoor activities. Sandhill cranes
use the area for feeding and resting during their
migrations. They attract a large number of bird-watchers
each spring and fall. A state tree nursery is in this area.

Many areas of the county have good potential for
recreational development. The Kankakee River and
many of the wooded knolls can be developed for a
variety of recreational uses. The Iroquois River and the
wooded areas southeast of Rensselaer also provide
many possibilities for recreational development.

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

In the degree of soil limitation is expressed
as slight, moderate, or severe. Slight means that soil
properties are generally favorable and that limiiations are
minor and easily overcome. Moderats means that
limitations can be overcome or alleviated by planning,
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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 i an be supplemented by
other information in this survey, far axample,
interpretations for septic tank absorption fields in table
[13land interpretations for dwelliw basements
and for local roads and streets i

Camp areas require site preparation, such as shaping
and leveling the tent and parking areas, stabilizing roads
and intensively used areas, and installing sanitary
facilities and utility lines. Camp areas are subject to
heavy foot traffic and some vehicular traffic. The best
soils have gentie slopes and are not wet or subject to
flooding during the pericd of use. The surface has few or
no stones or boulders, absorbs rainfall readily but
remains firm, and is not dusty when dry. Strong slopes
and stonss or boulders can greatly increase the cost of
constructing campsites.

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

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

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

Golf fairways are subject to heavy foot traffic and
some light vehicular traffic. Cutting or filling may be
required. The best soils for use as golf fairways are firm

when wet, are not dusty when dry, and are not subject to

prolonged flooding during the period of use. They have
moderate slopes and no stones or boulders on the
surface. The suitability of the soil for tees or greens is
hot considered in rating the soils.

Wildiife Habitat

James D. McCall, biclogist, Soil Conservation Service, helped
prepare this section.

‘Boar, buffalo, deer, elk, and predators, such as
cougar, witdcats, and wolves, ohce roamed the prairies
of Jasper County. The species that no longer inhabit the
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county were not particularly adaptable to the changes
that occurred after the county was settled. Wildlife
management was not considered when these changes
were made. A well planned, well managed system of
agriculture can provide food and shelter for wildlife.
Habitat can be improved by increasing and diversifying
food supplies and by providing water, cover, and travel
lanes.

A few farms in Jasper County provide both cover and
food for wildlife. Many farms are used almost entirely for
row crops. On these farms, food for wildlife is abundant
but cover is scarce. Some areas used as pasture or
woodland furnish ample cover but insufficient food.
Cropland, pasture, and woodland can all provide food
and cover. In areas of cropland, cover can be provided
by fence rows, windbreaks, perennial field borders,
grassed waterways, and vegetated ditchbanks. Borders
along woodland and pasture can be planted to seed-
and fruit-bearing species.

Soils affect the kind and amount of vegetation that is
available to witdlife as food and cover. They also affect
the construction of water impoundments. The kind and
abundance of wildlife depend largely on the amount and
distribution of food, cover, and water. Wildlife habitat can
be created or improved by planting appropriate
vegetation, by maintaining the existing plant cover, or by
promoting the natura! estahblishment of desirable plants.

n , the soils in the survey area are rated
according to their potential for providing habitat for
various kinds of wildlife. This information can be used in
planning parks, wildlife refuges, nature study areas, and
other developments for wildlife; in selecting soils that are
suitable for establishing, improving, or maintaining
specific elements of wildlife habitat; and in determining
the intensity of management needed for each element of
the habitat.

The potentiat of the soil is rated good, fair, poor, or
very poor. A rating of good indicates that the element or
kind of habitat is easily established, improved, or
maintained. Few or no limitations affect management,
and satisfactory results can be expected. A rating of 7air
indicates that the element or kind of habitat can be
established, improved, or maintained in most places.
Moderately intensive management is required for
satisfactory results. A rating of poor indicates that
limitations are severe for the designated element or kind
of habitai. Habitat can be created, improved, or
maintained in most places, but management is difficult
and must be intensive. A rating of very poor indicates
that restrictions for the element or kind of habitat are
very severe and that unsatisfactory resulis can be
expected. Creating, improving, or maintaining habitat is
impracitical or impossibie.

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

Grain and seed crops are domestic grains and seed-
producing herbaceous plants. Soil properties and
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features that affect the growth of grain and seed crops
are depth of the root zone, texture of the surface layer,
available water capacity, wetness, slope, surface
stoniness, and flood hazard. Soil temperature and soil

" moisture are also considerations. Examples of grain and
seed crops are corn, soybeans, wheat, oats, sorghum,
and sunflowers.

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

Wild herbaceous plants are native or naturally
-established grasses and forbs, including weeds. Soil
properties and features that affect the growth of these
plants are depth of the root zone, texture of the surface
layer, available water capacity, wetness, surface
stoniness, and flood hazard. Soil temperature and soil
moisture are also considerations. Examples of wild
herbaceous plants are bluestem, goldenrod,
beggarweed, wheatgrass, grama, ragweed, pokeweed,
sheep sorrel, dock, crabgrass, and dandelion.

Hardwood trees and woody understory produce nuts
or other fruit, buds, catkins, twigs, bark, and foliage. Soil
properties and features that affect the growth of
hardwood trees and shrubs are depth of the root zone,
available water capacity, and wetness. Examples of
these plants are oak, poplar, beech, wild cherry,
sweetgum, willow, black walnut, apple, hawthorn,
dogwood, hickory, hazelnut, blackberry, elderberry, and
blueberry. Examples of fruit-producing shrubs that are
suitable for planting on soils rated good are Russian-
olive, autumn-olive, crabapple, and dogwood.

Coniferous plants Turnish browse and seeds. Sail
properties and features that affect the growth of
coniferous trees, shrubs, and ground cover are depth of
the root zone, available water capacity, and wetness.
Examples of coniferous plants are pine, spruce, fir,
cedar, and juniper.

Wetland plants are annual and perennial wild
herbaceous plants that grow on moist or wet sites.
Submerged or floating aquatic plants are excluded. Soil
properties and features affecting wetiand plants are
texture of the surface layer, wetness, reaction, salinity,
slope, and surface stoniness. Examples of wetland
plants are cattail, smartweed, spikerush, wild millet,
waterplantain, arrowhead, rushes, sedges, and reeds.

Shallow water areas have an average depth of less
than 5 feet. Some are naturally wet areas. Others are
created by dams, levees, or other water-control
structures. Soil properties and features affecting shallow
water areas are depth to hedrock, wetness, surface

stoniness, slope, and permeability. Examples of shallow

water areas
ponds

are marshes, waterfowl! feeding areas, and
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The habitat for various kinds of wildiife is described in
the following paragraphs.

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

Habitat for woodland wildlife consisis of areas of
deciduous piants or coniferous plants or both and
associated grasses, legumes, and wild herbaceous
plants. Wildlife attracted io these areas include wild
turkey, ruffed grouse, woodcock, thrushes, blue jay,
woodpeckers, squirrels, gray fox, raccoon, and white-
tailed deer.

Habitat for wettand wildiife consists of open, marshy or
swampy shallow water areas. Some of the wildlife
atfracted to such areas are ducks, geese, sandhill
cranes, herons, shore birds, rails, kingfishers, muskrat,
mink, and beaver.

Edge habitat consists of areas where major land uses
or cover types adjoin. A good example is the border
between dense woodland and a field of no-till corn.
Although not rated in the table, edge habitat is of primary
importance to animals from the smallest songbirds to
white-tailed dear. Most of the animals that inhabit
-openiand or woodland also frequent edge habitat, and
desirable edge areas are consistently used by 10 times
as many wildlife as are the centers of large areas of
woodland or cropland.

Engineering

Max L. Evans, stale conservation engineer, Soil Conservation
Service, helped prepare this section,

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

information in this section is intended for land use
planning, for evaluating land use altematives, and for
planning site invastigations prior to design and
construction, The information, however, has limitations.
For example, estimates and other data generally apply
only to that part of the soif within a depth of & or & feet.
Because of the map scale, small areas of different soils
may be included within the mapped areas of a spscific
solf,

The information is not site specific and does not
eliminate the need for onsite investigation of the soils or
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Soil Survey

Flgure 15(—A pond in an area of Zadog-Maumee loamy sands. Canadian geese use the pond as a rest area during their fall migration.

for testing and analysis by personnel experienced in the
design and construction of engineering works.
Government ordinances and regulations that restrict
certain land uses or impose specific design criteria were
not considered in preparing the information in this
section. Local ordinances and regulations need to be
considered in planning, in site selection, and in design.
Soil properties, site features, and observed
performance were considered in determining the ratings
in this section. During the fieldwork for this soil survey,
determinations were made about grain-size distribution,
liquid limit, plasticity index, soil reaction, depth to
bedrock, hardness of bedrock within 5 to 6 feet of the

surface, soil wetness, depth to a seasonal high water
table, slope, likelihood of flooding, natural soil structure
aggregation, and soil density. Data were collected about
kinds of clay minerals, mineralogy of the sand and silt
fractions, and the kind of adsorbed cations. Estimates
were made for srodibility, permeability, corrosivity, shrink-
swell potential, available water capacity, and other
behavioral characteristics affecting engineering uses.
This information can be used to (1) evaluate the
potential of areas for residential, commercial, industrial,
and recreation uses: {2) make preliminary estimates of
construction conditions; (3) evaluate alternative routes
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for roads, streets, highways, pipelines, and underground
cables; (4) evaluate alternative sites for sanitary landfills,
septic tank absorption fields, and sewage lagoons; (5)
plan detailed onsite investigations of soils and geology;
{6) locate potential sources of gravel, sand, earthfill, and
topsoil; {7) plan drainage systerns, irrigation systems,
ponds, terraces, and other structures for soil and water
conservation; and (8) predict performance of proposed
small structures and pavements by comparing the
performance of existing similar structures on the same or
similar solls.

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

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

Building Site Development

Table 12| shows the degree and kind of soil limitations
that affect shallow excavations, dwellings with and
without basements, small commercial buildings, local
roads and streets, and lawns and landscaping. The
limitations are considered sfight if sail properties and site
features are generally favorable for the indicated use

“and limitations are minor and easily overcome; moderate
if soil properties or site features are not favorable for the
indicated use and special planning, design, or
maintenance is needed to overcome or minimize the
limitations; and severe if sail properties or site features
are so unfavorable or so difficult to overcome that
special design, significant increases in construction
costs, and possibly increased maintenance are required.
Special feasibility studies may be required where the soil
limitations are severe.

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

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

Local roads and streets have an all-weather surface
and carry automobile and light truck traffic all year. They
have a subgrade of cut or fill soil material, a base of
gravel, crushed rock, or stabilized soil material, and a
flexible or rigid surface. Cuts and fills are generally
limited to less than 6 feet. The ratings are based on sail
properties, site features, and observed performance of
the soils. Depth to bedrock or to a cemented pan, a high
water table, flooding, large stones, and slope affect the
ease of excavating and grading. Soil strength (as
inferred from the engineering classification of the soil),
shrink-swell potential, frost action potential, and depth to
a high water table affect the traffic supporting capacity.

Lawns and landscaping require soils on which turf and
ornamental trees and shrubs ¢an be established and
maintained. The ratings are based on soil properties, site
features, and observed performance of the soils. Soil
reaction, a high water table, depth to bedrock orto a
cemented pan, the available water capacity in the upper
40 inches, and the content of salts, sodium, and suifidic
materials affect plant growth. Flooding, wetness, slope,
stoniness, and the amount of sand, clay, or organic
matter in the surface layer affect trafficability after
vegetation is established.

Sanitary Facilities

Table 13| shows the degree and kind of soil limitations
that affect septic tank absorption fields, sewage lagoons,
and sanitary landfills. The limitations are considered
slight if soil properties and site features are generally
favorable for the indicated use and limitations are minor
and easily overcome; moderate if soil properties or site
features are not favorable for the indicated use and
special planning, design, or maintenance is needed to
overcome or minimize the limitations; and severe if soil
properties or site features are so unfavorable or so
difficult to overcome that special design, significant
increases in construction costs, and possibly increased
maintenance are required.

[Table 13]also shows the suitability of the soils for use
as daily cover for landfills. A rating of good indicates that
soil properiies and site features are favorable for the use
and good performance and low maintenance can be
expected; fair indicates that soil properties and site
features are moderately favorable for the use and one or
more soil properties or site features make the soil less
desirable than the soils rated good; and poor indicates
that one or more soil properties or site features are
unfavorable for the use and overcoming the unfavorable
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properties requires special design, extra maintenance, or
costly alteration.

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

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

Sewage lagoons are shallow ponds constructed to
hold sewage while aerobic bacteria decompose the solid
and liquid wastes. Lagoons should have a nearly level
floor surrounded by cut slopes or embankments of
compacted soil. Lagoons generally are designed to hold
the sewage within a depth of 2 10 5 feet. Nearly
impervious soil material for the lagoon floor and sides is
required to minimize seepage and contamination of
ground water.

[Table 13]gives ratings for the natural soil that makes
up the lagoon floor. The surface layer and, generally, 1
or 2 fest of soil material below the surface layer are
excavated to provide material for the embankments. The
ratings are based on soil properties, site features, and
observed performance of the seils. Considered in the
ratings are slope, permeability, a high water table, depth
to bedrock or to a cemented pan, flooding, large stones,
and content of organic matter.

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

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

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

The ratings in table 13 are based on soil properties,
site features, and observed performance of the soils.
Permealbility, depth to bedrock or to a cemented pan, a
high water table, slope, and flooding affect both types of
landfill. Texture, stones and boulders, highly organic
layers, soil reaction, and content of salts and sodium
affect french type landfills. Unless otherwise stated, the
ratings apply only to that part of the soil within a depth
of about & feet. For deeper trenches, a limitation rated
slight or moderate may not be valid. Onsite investigation
is needed.

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

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

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

Construction Materials

[ Table 14]gives information about the soils as a source
of roadfill, sand, gravel, and topsoil. The soils are rated
good, fair, or poor as a source of roadfill and topsaoil.
They are rated as a probable or improbable source of
sand and gravel. The ratings are based on sail
properties and site features that affect the removal of
the soil and its use as construction material. Normal
compaction, minor processing, and other standard
construction practices are assumed. Each soil is
evaluated 10 a depth of 5 or 6 feet.

Roadfill is soil materiai that is excavated in one place
and used in road embankments in another place. In this
table, the soils are rated as a source of roadfill for low
embankments, generally less than 6 feet high and less
exacting in design than higher embankments.
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The ratings are for the soil material below the surface
layer 1o a depth of 5 or 6 feet. It is assumed that soil
layers will be mixed during excavating and spreading.
Many soils have layers of contrasting suitability within
their profile. The table showing engineering index
properiies provides detailed information about each soil
layer. This information can help determine the suitability
of each layer for use as roadfill. The performance of soil
after it is stabilized with lime or cement is not considered
in the ratings.

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

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

Sand and gravel are natural aggregates suitable for
commercial use with a minimum of processing. Sand and
gravel are used in many kinds of construction.
Specifications for each use vary widely. Ir{ table 14] only
the probability of finding material in suitable quantity is
evaluated. The suitability of the-material for specific
purposes is not evaluated, nor are factors that affect
excavation of the material.

The properties used 1o evaluate the soil as a source of
sand or gravel are gradaiion of grain sizes (as indicated
by the engineering classification of the soil), the
thickness of suitable material, and the content of rock
fragments. Kinds of rock, acidity, and siratification are
given in the soil series descriptions. Gradation of grain
sizes is given in the table on engineering index
properties.

A soil rated as a probable source has a layer of clean
sand or gravel or a layer of sand or gravel that is up to
12 percent silty fines. This material must be at least 3
feet thick and less than 50 percent, by weight, large
stones. All other soils are rated as an improbable
source. Coarse fragments of soft bedrock, such as shale
and siltstone, are not considered to be sand and gravel.
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Topsoil is used to cover an area so that vegetation
can be established and maintained. The upper 40 inches
of a soil is evaluated for use as topsoil. Also evaluated is
the reclamation potential of the borrow area.

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

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

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

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

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

Water Management

Table 15 gives information on the soil properties and
site features that affect water management. The degree

and kind of soil limitations are given for pond reservoir
areas and for aquifer-fed excavated ponds. The
limitations are considered skight if soil properties and site
features are generally favorable for the indicated use
and limitations are minor and are easily overcoms;
moderate it soil properties or site features are not
favorable for the indicated use and special planning,
dasign, or maintenance is needed to avercome or
minimize the limitations; and severs if soil properties or
site feaiures are so unfavorable or so difficult to
overcome that special design, significant increase in
construction costs, and pessibly increased maintenance
are required.

This table also gives for each soil the restrictive
features that affect drainage, irrigation, terraces and
diversions, and grassed waterways.

Pond reservoir areas hold water behind a dam or
embankment, Soils best suited 1o this use have low
seepage potential in the upper 60 inches. The seepage
potential is determined by the permeability of the sail
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and the depth to fractured bedrock or other permeable
material. Excessive slope can affect the storage capacity
of the reservoir area.

Aquifer-fed excavated ponds are pits or dugouts that
extend to a ground-water aquifer or to a depth below a
permanent water table. Excluded are ponds that are fed
only by surface runoff and embankment ponds that
impound water 3 feet or more above the original surface.
Excavated ponds are affected by depth to a permanent
water table, permeability of the aguifer, and quality of the
water as inferred from the salinity of the soil. Depth to
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bedrock and the content of large stones affect the ease
of excavation.

Drainage is the removal of excess surface and
subsurface water from the soil How easily and
effectively the soil is drained depends on the depth to
bedrock, to a cemented pan, or 10 other layers that
affect the rate of water movement; permeability; depth to
a high water table or depth of standing water if the soil is
subject to ponding; slope; susceptibility to flooding;
subsidence of organic layers; and potential frost action.
Excavating and grading and the stability of ditchbanks

An area of Zadog-Maumee loamy sands drained by a subsurface drainage system and an open ditch.
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are affected by depth to bedrock or to a cemented pan,
largs stones, slope, and the hazard of cutbanks caving.
The productivity of the soil after drainage is adversely
affected by extreme acidity or by toxic substances in the
root zone, such as salts, sodium, or sulfur. Availability of
drainage outlets is not considered in the ratings.

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

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

Grassed waterways are natural or constructed
channels, generally broad and shallow, that conduct
surface water to outlets at a nonerosive velocity. Large
stones, wetness, siope, and depth to bedrock or to a
cemented pan affect the construction of grassed
waterways. A hazard of wind ercsion, low available water
capacity, restricted rooting depth, toxic substances such
as salts or sodium, and restricted permeability adversely
affect the growth and maintenance of the grass after
construction.
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Data relating to soil properties are collected during the
course of the soll survey. The data and the estimates of
soil and water features, listed in tables, are explained on
the following pages.

Soil properties are determined by field examination of
the soils and by laboratory index testing of some
benchmark soils. Established standard procedures are
followed. During the survey, many shallow borings are
made and examined to identify and classify the soils and
to delineate them on the scil maps. Samples are taken
from some typical profiles and tested in the laboratory to
determine grain-size distribution, plasticity, and
compaction characteristics.

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

The estimates of soil properties shown in the tables -

include the range of grain-size distribution and Atterberg .

limits, the engineering classifications, and the physical
and chemical properties of the major layers of each soil.
Pertinent soil and water features also are given.

Engineering Index Properties
Table 16|gives estimates of the engineering

classification and of the range of index properties for the
major layers of each soif in the survey area. Most soils
have layers of contrasting properties within the upper 5
or 6 feet. '

Depth to the upper and lower boundaries of each layer
is indicated. The range in depth and information on other
- properties of each iayer are given for each soil series
under “Soil Series and Their Morphology.”

Texturs is given in the standard terms used by the
U.8. Department of Agriculture. These terms are defined
according 1o percentages of sand, silt, and clay in the
fracticn of the scil that is less than 2 millimeters in
diameter |(fig “Loam,” for example, is soil that is 7
to 27 percent clay, 28 to 50 percent silt, and less than
52 percent sand. If the content of particles coarser than
sand is as much as about 15 percent, an appropriate
modifier is added, for example, “gravelly.” Textural terms
are defined in the Glossary.

percent sand

Percentages of clay, silt, and sand In the basic USDA
soil textural classes.

Classification of the soils is determined according to
the Unified soil classification system (3) and the system
adopted by the American Association of State Highway
and Transportation Officials (2).

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

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

If laboratory data are available, the A-1, A-2, and A-7
groups are further classified as A-1-a, A-1-b, A-2-4, A-2-
5, A-2-6, A-2-7, A-7-5, or A-7-8. As an additional
refinement, the suitability of a soil as subgrade material
can be indicated by a group index number. Group index
numbers range from O for the best subgrade material to
20 or higher for the poorest.

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

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

Liquid limit and plasticily index (Atterberg limits)
indicate the plasticity characteristics of a soil. The
estimates are based on test daia from the survey area or
from nearby areas and on field examination.

The estimates of grain-size distribution, liquid limit, and
plasticity index are generally rounded to the nearest 5
percent. Thus, if the ranges of gradation and Atterberg
limits extend a marginal amount {1 or 2 percentage
points) across classification boundaries, the classification
in the marginal zone is omitted in the table.

Physical and Chemical Properties

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

Clay as a soil separate consists of mineral soil
pariicles that are less than 0.002 millimeter in diameter.
In this table, the estimated clay content of each major
soil layer is given as a percentage, by weight, of the soil
material that is less than 2 millimeters in diameter.

The amount and kind of clay greatly affect the fertility
and physical condition of the scil. They determine the
ability of the soil to adsorb cations and to retain
moisture. They influence shrink-swell potential,
permeability, and plasticity, the ease of soil dispersion,
and other soil properties. The amount and kind of clay in
a soil also affect tillage and earthmoving operations.

Moist bulk density is the weight of soil (ovendry) per
unit volume. Volume is measured when the soil is at field
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moisture capacity, that is, the moisture content at 1/3
bar moisture tension. Weight is determined after drying
the soil at 105 degrees C. In this table, the estimated
moist bulk density of each major soil horizon is
expressed in grams per cubic centimeter of soil material
that is less than 2 millimeters in diameter. Bulk density
data are used to compute shrink-swell potential,
available water capacity, total pore space, and other soil
properties. The moist bulk density of a soil indicates the
pore space available for water and roots. A bulk density
of more than 1.6 can restrict water storage and root
penetration. Moist bulk density is influenced by texture,
kind of clay, content of organic matier, and soil structure.

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

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

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

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

If the shrink-swell potential is rated moderate to very
high, shrinking and swelling can cause damage to
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buildings, roads, and other siructures. Special design is
often needed.

Shrink-swell potential classes are based on the
change in length of an unconfined clod as moisture
content is increased from air-dry to field capacity. The
change is based on the soil fraction less than 2
millimeters in diameter. The classes are /ow, a change of
less than 3 percent; moderate, 3 to 6 percent; and figh,
more than 6 percent. Very high, greater than 9 percent,
is sometimes used.

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

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

Wind erodibility groups are made up of soils that have
similar properties affecting their resistance to wind
erosion in cultivated areas. The groups indicate the
susceptibility of soil to wind erosion. Soils are grouped
according to the following distinctions:

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

2. Loamy sands, loamy fine sands, and loamy very
fine sands. These soils are very highly erodible. Crops
can be grown if intensive measures to control wind
erosion are used.

3. Sandy loams, coarse sandy loams, fine sandy
loams, and very fine sandy loams. These soils are highly
erodible. Crops can be grown if intensive measures to
control wind erosion are used.

4L. Calcareous loamy soils that are less than 35
percent clay and more than 5 percent finely divided
calcium carbonate. These soils are eradible. Crops can
be grown if intensive measures to control wind erosion
are used,

4. Clays, silty clays, clay loams, and silty clay loams
that are more than 35 percent clay. These soils are
moderately erodible. Crops can be grown if measures to
control wind erosion are used.

- 5. Loamy soils that are less than 20 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. Crops can be grown if measures to
control wind erosion are used.
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6. Loamy soils that are 20 to 35 percent clay and
less than 5 percent finely divided calcium carbonate,
except silty clay loams. These soils are very slightly
erodible. Crops can easily be grown.

7. Silty clay loams that are less than 35 percent clay
and less than 5 percent finely divided calcium carbonats.
These soils are very slightly ercdible. Crops can easily
be grown.

8. Stony or gravelly soils and other soils not subject
to wind erosion.

Organic matter is the plant and animal residua in the
soil at various stages of decomposition. In table 17, the
estimated content of organic matter is expressed as a
percentage, by weight, of the soil material that is lass
than 2 millimeters in diameter.

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

Soil and Water Features

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

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

The four hydrologic soil groups are:

Group A. Soils having a high infiltration rate (low runoff
petential) when thoroughly wet. These consist mainly of
deep, well drained to excessively drained sands or
gravelly sands. These scils have a high rate of water
transmission.

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

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

Group D. Scils having a very slow infiltration rate (high
runoff potential) when thoroughly wet. These consist
chiefly of clays that have a high shrink-swell potential,
soils that have a permanent high water table, soils that
have a claypan or clay layer at or near the surface, and
soils that are shallow over nearly impervious material.
These soils have a very slow rate of water transmission.
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If a soil is assigned to two hydrologic groups in table
18, the first letter is for drained areas and the second is
for undrained areas.

Flooding, the temporary inundation of an area, is
caused by overflowing streams or by runoff from
adjacent slopes. Water standing for short periods after
rainfall or snowmelt is not considered fiooding, nor is
water in swamps and marshes.

gives the frequency and duration of flooding
and the fime of year when flooding is most likely.

Frequency, duration, and probable dates of occumrence
are estimated. Frequency is expressed as none, rare,
occasional, and frequent. Npne means that flooding is
not probable; rare that it is unlikely but possible under
unusual weather conditions; occasional that it occurs, on
the average, once or less in 2 years; and frequent that it
occurs, on the average, 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; November-
May, for example, means that flooding can occur during
the period November through May.

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

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

High water tabfe {seasonal) is the highest level of a
saturated zone in the soil in most years. The depth to a
seasonal high water table applies to undrained soils. The
estimates are based mainly on the evidence of a
saturated zone, namely grayish colors or mottles in the
soil. Indicated in table 18 are the depth to the seasonal
high water table, the kind of water table, and the months
of the year that the water table commeonly is high. A
water table that is seasonally high for less than 1 month
is not indicated in table 18. An apparent water table is a
thick zone of free water in the soil. It is indicated by the
level at which water stands in an uncased borehole after
adequate time is allowed for adjustment in the
surrounding soil.

Only safurated zones within a depth of about 6 feet
are indicated. A plus sign preceding the range in depth
indicates that the water table is above the surface of the
scil. The first numeral in the range indicates how high
the water rises above the surface. The second numeral
indicates the depth below the surface.

Depth to bedrock is given if bedrock is within a depth
of 5 feet. The depth is based on many soil borings and
on observations during soil mapping. The rock is either
soft or hard. If the rock is soft or fractured, excavations
can be made with trenching machines, backhoes, or
small rippers. if the rock is hard or massive, blasting or
special equipment generally is needed for excavation.

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

Risk of corrosion pertaing to potential soil-induced
electrochemical or chemical action that dissolves or
weakens uncoated steel or concrete. The rate of
corrosion of uncoated steel is related to such factors as
soil moisture, particle-size distribution, acidity, and
electrical conductivity of the soil. The rate of corrosion of
concrete is based mainly on the sulfate and sodium
content, texture, moisture content, and acidity of the soil.
Special site examination and design may be needed if
the combination of factors creaies a severe corrosion
environment. The steel in installations that intersect soil
boundaries or soil layers is more susceptible to corrosion
than steel in installations that are entirely within one kind
of soil or within one soil layer.

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

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

The system of soil classification used by the National
Cooparative Soil Survey has six categories (73).
Beginning with the broadest, these categories are the
order, suborder, great group, subgroup, family, and
series. Classification is based on soil properties
observed in the field or inferred from those observations
or from laboratory measurements.|Table 13|shows the
classification of the soils in the survey area. The
categories are defined in the following paragraphs.

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

SUBORDER. Each order is divided into suborders
primarily on the basis of properties that influence sail
genesis and are important to plant growth or properties
that refiect the most important variables within the
orders. The last syllable in the name of a suborder
indicates the order. An example is Aquolls {Aqu,
meaning water, plus of,, from Mallisol).

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

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

FAMILY. Families are established within a subgroup on
the basis of physical and chemical properties and other
characteristics that affect management. Mostly the
properties are those of horizons below plow depth where
there is much bioclogical activity. Among the properties

and characteristics considered are particle-size class,
mineral content, temperature regime, depth of the root
zone, consistence, maoisture equivalent, slope, and
permanent cracks. A family name consists of the name
of a subgroup preceded by terms that indicate soil
properties. An example is fine-loamy, mixed, mesic Typic
Haplaguolls.

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

Soil Series and Their Morphology

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

Characteristics of the soil and the material in which it
formed are identified for each series. The soil is
compared with similar soils and with nearby soils of
other series. A pedon, a small three-dimensional area of
soil, that is typical of the series in the survey area is
described. The detailed description of each seil horizon
follows standards in the Soif Survey Manual (12). Many
of the technical terms used in the descriptions are
defined in Soif Taxonomy (13;. Unless otherwise stated,
colors in the descriptions are for moist soil. Following the
pedon description is the range of important
characteristics of the soils in the series.

The map units of each soil series are described in the
section “Detailed Soil Map Units.”

Ackerman Series

The Ackerman series consists of deep, very poorly
drained soils on outwash plains and moraines. These
soils formed in organic deposits and in the underlying
coprogenous earth and sand. Permeability is siow in the
coprogenous earth and rapid in the underlying sand.
Slopes are 0 to 1 percent.

Ackerman soils are similar to Adrian, Edwards, and
Muskego soils and are adjacent to Adrian, Houghton,
and Muskego soils. Adrian, Edwards, and Houghton soils
do not have layers of coprogenous earth. They are in
positions on the landscape similar to those of the
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Ackerman soils. Muskego soils have coprogenous earth
below a depth of 16 inches and do not have sandy
material within a depth of 51 inches.

Typical pedon of Ackerman muck, drained, in a
cultivated field; 1,100 feet west and 1,800 feet south of
the northeast corner of sec. 30, T. 28 N,, R. 5 W.

Op—0 to 10 inches; sapric material, black (10YR 2/1)
broken face and rubbed, very dark gray (10YR 3/1)
dry; about 2 percent fiber, less than 1 percent
rubbed; weak fine subangular blocky structure; very
friable; common medium and fine roots; primarily
herbaceous fiber; about 12 percent mineral matearial;
neutral; abrupt smooth boundary.

Cg1—10 to 23 inches; very dark grayish brown {2.5Y
3/2) copregenous earth; moderate medium platy
structure; slightly plastic; common fine and very fine
roots; thin lenses of grayish brown (10YR 5/2)
stripped sand grains between some plates; few
white (10YR 8/1) carbonaceous shells; few black
(10YR 2/1} organic linings in old root channels;
strong effervescence; moderately alkaling; gradual
wavy houndary.

Cg2—23 to 27 inches; dark gray {5Y 4/1) coprogenous
earth; many coarse prominent dark grayish brown
(2.5Y 4/2) motiles; massive; slightly plastic; few fine
and very fine roots; few white (10YR 8/1)
carbonaceous shells; few black (10YR 2/1) organic
linings in old root channels; strong effervescence;
moderately alkaline; clear wavy boundary.

2Cg3—27 to 32 inches; dark gray (N 4/0) sand; common
cearse prominent dark grayish brown (2.5Y 4/2)
mottles; single grain; loose; few fine and very fine
roots; few black (10YR 2/1) organic linings in old
root channels; thin strata of dark gray (5Y 4/1)
coprogenous earth 0.25 inch thick; strong
effervescence; moderately alkaline; clear wavy
boundary.

2Cg4—32 to 36 inches; dark grayish brown {2.5Y 4/2)
sand; many coarse prominent dark gray (N 4/0)
mottles; single grain; loose; few reddish brown
(2.5YR 4/4) iron accumulations; strong
effervescence; moderately alkaline; clear wavy
boundary.

2C1—36 to 50 inches; light clive brown (2.5Y 5/4) sand;
single grain; ioose; strong effervescence; moderately
alkaline; gradual wavy boundary.

2C2—50 to 55 inches; grayish brown (2.5Y 5/2) sand;
single grain; loose; strong effervescence; moderately
alkaline; clear wavy boundary.

2C3—55 to 60 inches; gray (5Y 5/1) sand; single grain;
loose; strong effervescence; moderately alkaline.

The sapric material is 6 to 14 inches thick. The
coprogenous earth is 10 to 20 inches thick. The depth to
sand is 20 to 30 inches. The organic material is primarily
herbacegus.

Soil Survey

The surface tier has hue of 10YR, value of 2, and
chroma of 1 or is black (N 2/0). The C horizon has hue
of 10YR, 5Y, or 2.5Y, value of 3 to 5, and chroma of 1 or
2. The 2C horizon has hue of 10YR, 5Y, 2.5Y, value of 4
or 5, and chroma of 1 to 4 or is dark gray (N 4/0). In
some pedons it has strata of coprogenous earth,

Adrian Series

The Adrian series consists of deep, very poorly
drained soils on moraines and outwash plains. These
soils formed in organic deposits over sand. Permeability
is moderately slow to moderately rapid in the organic
material and rapid in the underlying sand. Slopes are 0
to 1 percent.

Adrian soils are similar to Ackerman, Edwards,
Houghton, and Muskego soils and are adjacent to
Ackerman, Houghton, and Muskego soils. The adjacent
soils are in positions on the landscape similar to those of
the Adrian soils. Ackerman and Muskego soils have
coprogenous earth in the subsurface tier. Edwards soils
formed in muck 16 to 50 inches desp over marl.
Houghton soils formed in more than 51 incheas of muck.

Typical pedon of Adrian muck, drained, in a cultivated
field; 300 feet south and 2,440 feet west of the northsast
comer of sec. 16, T. 30 N, R. 5 W.

Op—0 to 10 inches; sapric material, black (N 2/0)
broken face and rubbed, black (10YR 2/1) dry;
about 2 percent fiber, less than 1 percent rubbed,;
weak fine granular structure; very friable; few fine
and very fine roots; primarily herbaceous fiber;
neutral; abrupt smooth boundary.

Qa1—10 to 20 inches; sapric material, very dark gray
(5YR 3/1) broken face, black {(5YR 2/1) rubbed;
about 25 percent fiber, 2 percent rubbed; weak
coarse subangular blocky structure; friable; few very
fine roots; primarily herbaceous fiber; neutral; clear
wavy boundary.

DOa2—20 to 24 inches; sapric material, very dark gray
{10YR 3/1) broken face and rubbed; about 8
percent fiber, less than 1 percent rubbed; weak
coarse subanguiar blocky structure; friable; few very
fine roots; primarily herbaceous fiber; about 30
percent mineral material; neutral; clear wavy
boundary.

2C1—24 to 34 inches; pale brown (10YR 6/3) sand;
single grain; loose; slight effervescence; mildly
alkaline; gradual wavy boundary.

2C2—34 1o 60 inches; gray (10YR 6/1) sand; single
grain; loose; strongly effervescence; moderately
alkaline.

The organic maierial is 20 to 30 inches thick. |
typicaily is neutral but ranges from sirongly acid to mildly
alkatine. The organic fibers are primarily herbaceous.
The subsurface and boitom tiers have hue of 10YR or
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5YR, value of 2 or 3, and chroma of 1 or 2 or are black
(N 2/0). The 2C horizon has vaiue of 5 or 6 and chroma
of 1 to 3. It is typically neutral to moderately alkaline but
ranges from medium acid to moderately alkaline.

Andres Series

The Andres series consists of deep, somewhat poorly
drained soils on ground moraines. Thase soils formed in
loamy and siity sediments over silty til. Permeability is
moderate in the solum and moderately slow in the
substratum. Slopes range from { to 2 percent.

Andres soils are similar to the Darroch soils that have
a till substratum and to Odell soils. They are adjacent to
Corwin and Reddick soils. Darroch soils are stratified in
the substratum. Odell soils have a loamy substraium.
Corwin soils do not have grayish mottles in the upper
part of the subsoil. They are in the higher areas. Reddick
soils have a grayish subsoil. They are in the lower areas.

Typical paedon of Andres loam, 0 to 2 percent slopes,
in a cultivated field; 170 feet north and 2,475 feet west
of the southeast comer of sec. 32, T. 27 N, R. 7 W.

Ap—0 to 11 inches; very dark gray (10YR 3/1) loam,
gray {10YR 5/1) dry; moderate medium granular
structure; friabie; common fine roots; few pebbles;
slightly acid; abrupt smooth boundary.

Bti—11 to 18 inches; dark brown (10YR 4/3) clay loam;
few fine faint grayish brown (10YR 5/2) mottles;
moderate medium subangular blocky structure; firm;
common very fine roots; thin discontinuous dark
gray (10YR 4/1) clay films on faces of peds; about 2
percent gravel; medium acid; clear wavy boundary.

Bt2—18 1o 26 inches; dark yellowish brown (10YR 4/4)
clay loam; many fine distinct gray (10YR 6/1)
motties; moderate medium subangular blocky
structurs; firm; cornmon very fine roots; thin
continuous very dark grayish brown (10YR 3/2) clay
films on faces of peds; about 2 percent gravel;
neutral; clear wavy boundary.

BC—26 to 34 inches; pale brown (10YR 6/3) clay loam;
common medium distinct yellowish brown (10YR
5/6) motiles; moderate medium subangular blocky
structure; firm; few very fine roots; thin continuous
gray (5Y 5/1) clay fiims on faces of peds; about 6
percent gravel; strong effervescence; moderately
alkaline; clear wavy boundary.

2C—34 to 80 inches; yellowish brown (10YR 5/4) silty
clay loam; common fine distinct gray (N 6/0)
motties; massive; firm; about 2 percent gravel;
strong effervescencs; moderately alkaline.

The solum is 30 to 36 inches thick. The depth to
carbonates is 24 to 40 inches.

The A horizon has value of 2 or 3 and chroma of 1 or
2. It is silt loam or loam. It is medium acid to neutral. The
Bt horizon has value of 4 or 5 and chroma of 2to 4. It is
silty clay loam or clay loam. It is medium acid to neutral
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in the upper part and neuiral to moderately alkaline in
the lower part. The 2C horizon has hue of 10YR or 2.5Y,
value of 4 to 6, and chroma of 1 to 4. It is silt loam or
silty clay loam. It is mildly alkaline or moderately alkaline.

Aubbeenaubbee Series

The Aubbesenaubbee series consists of deep,
somewhat poorly drained, moderately permeable soils on
recessional moraines. These soils formed in loamy
sediments and in the underlying loamy till. Slopes range
from 1 to 3 percent.

Aubbeenaubbee soils are similar to Markton soils and
are adjacent to Markton and Metea soils and to the
Rensselaer soils that have a till substratum. Markton and
Metea soils have more sand in the upper part of the
solum than the Aubbeenaubbee soils. Markton soils are
in positions on the landscape similar 1o those of the
Aubbeenaubbee soils. Metea soils are brown throughout.
They are in the higher areas. Rensselaer soils have a
grayish subsoil that is stratified in the lower part. They
are in the lower areas.

Typical pedon of Aubbeenaubbee fine sandy loam, in
a cultivated area of Markion-Aubbeenaubbse complex, 1
to 3 percent slopes; 150 feet west and 900 feet south of
the northeast corner of sec. 36, T. 30 N., R. 6 W.

Ap—0 to 10 inches; dark grayish brown (10YR 4/2) fine
sandy loam, light brownish gray (10YR 6/2) dry;
weak medium granular structure; friable; many fine
and very fine roots; about 2 percent gravel; neutral;
abrupt smooth boundary.

E—10 to 15 inches; brown (10YR 5/3) fine sandy loam;
few fine faint dark grayish brown (10YR 4/2)
mottles; moderate medium subangular blocky
structure; friable; common very fine roots; about 3
percent gravel; neutral; clear wavy boundary.

Bt1—15 to 20 inches; dark brown (10YR 4/3) sandy clay
loam; common fine faint grayish brown (10YR 5/2)
mottles; moderate medium subangular blocky
structure; firm; few very fine roots; thin continuous
dark grayish brown (10YR 4/2) clay films on faces
of peds; about 2 percent gravel; neutral; clear wavy
boundary.

2Bt2—20 to 28 inches; brown (10YR 5/3) clay loam;
common medium distinct light brownish gray (10YR
6/2) motiles; moderate medium subangular blocky
structure; firm; few very fine roots; thin continuous
dark grayish brown (10YR 4/2) clay films on faces
of peds; about 3 percent gravel; neutral; clear wavy
boundary.

2BC—28 to 33 inches; light brownish gray (10YR €/2)
loam; many medium distinct yellowish brown (10YR
5/8) mottles; weak coarse subangular blocky
structure; firm; thin patchy dark grayish brown (10¥R
4/2) clay films on faces of peds; about 2 percent
gravel; neutral; clear smooth boundary.
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2C—33 1o 60 inches; brown (10YR 5/3) loam; common
medium distinct yeilowish brown (10YR 5/6) mottles;
massive; friable; few discontinuous light gray (10YR
7/1) coatings of carbonate on internal planes; about
. 6 percent gravel; strong effervescence; moderately
alkaline.

The solum is 30 to 40 inches thick. The Ap horizon
has value of 3 or 4 and chroma of 2 or 3. It is sandy
loam or fine sandy loam. It is medium acid to neutral.
The Bt hotizen has value of 4 or 5 and chroma of 2 or 3.
It is strongly acid 10 neutral. The 2Bt horizon has hue of
10¥R or 2.5Y, value of 4 or 5, and chroma of 2 fo 4. ltis
loam or clay lcam. It is medium acid to neutral. The 2C
horizon has hue ¢f 10YR or 2.5Y and chroma of 3 or 4.
It is mildly alkaline or moderately alkaline.

Ayr Series

The Ayr series consists of deep, well drained soils on
recessional moraines. These soils formed in sandy
sediments and in the underlying loam till. Permeability is
rapid in the sandy upper part of the solum and moderate
in the lower part and in the subsiratum. Slopes range
from 1 to 4 percent,

Ayr soils are similar to Markton, Metea, Parr, and
Sparta soils and are adjacent to Parr and Sparta soils.
Markton soils have grayish mottles in the lower part of
the subsoil. Metea soils have a surface layer that is
lighter colored than that of the Ayr soils. Parr and Sparta
solls are in positions on the landscape similar to those of
the Ayr soils. Parr soils have more clay in the upper part
of the solum than the Ayr soils. Sparia soils are sandy
throughout.

Typical pedon of Ayr loamy fine sand, 1 to 4 percent
slopes, in a cultivated field; 2,500 feet west and 130 fest
north of the southeast corner of sec. 16, T. 29 N, R. 7
W.

Ap—0 to 9 inches; black {10YR 2/1) loamy fine sand,
dark grayish brown (10YR 4/2) dry; weak fine
granutar structure; very friable; common medium and
fine roots; about 1 percent gravel; neutral; abrupt
smooth boundary.

A—9 to 13 inches; very dark brown (10YR 2/2) loamy
sand, grayish brown (10YR 5/2) dry; weak medium
granular structura; very friable; few fine and medium
roots; about 1 percent gravel; neutral; clear wavy
boundary.

AB—13 to 17 inches; dark brown (10YR 3/3) sand,
grayish brown {10YR 5/2) dry; single grain; loose;
few medium rocts; about 1 percent gravel; neutral;
clear wavy boundary. .

BA—17 to 26 inches; brown (10YR 4/3) sand; single
grain; loose; few fine roots; neutral; clear wavy
boundary.

Bt1—26 to 33 inches; yellowish brown {10YR 5/4) loamy
sand; weak fine subangular blocky structure; very
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friable; few fine roots; thin patchy dark brown (7.5YR
4/4) clay bridges between sand grains; about 1
percent gravel; neutral; clear wavy boundary.

2Bt2-—33 to 37 inches; yellowish brown (10YR 5/4)
loam; moderate medium subangular blocky
structure; firm; thin discontinuous dark yellowish
brown {(10YR 4/4) clay films on faces of peds; about
3 percent gravel; neutral; clear wavy boundary.

2C—37 to 60 inches; brown (10YR 5/3) loam; massive;
friable; common discontinuous light gray (10YR 6/1)
coatings of carbonate on internal planes; about 5
percent gravel; strong effervescence; moderately
alkaline.

The solum is 30 to 40 inches thick. The sandy material
is 21 10 35 inches thick.

The A and Bt horizons are slighily acid or neutral. The
A horizon has value of 2 or 3 and chroma of 1 to 3. The
Bt horizon has hue of 10YR or 7.5YR, value of 4 or 5,
and chroma of 3 or 4. It is loamy sand or sand. The 2Bt
horizon has value of 4 or 5. it is slightly acid to mildly
atkaline. The 2C horizon is mildly alkaline or moderately
alkaline.

Brems Series

The Brems series consists of deep, moderately well
drained, rapidly permeable soils on outwash plains.
These soils formed in sandy sediments. Slopes range
from 1 to 3 percent.

Brems soils are similar to Morocco and Nesius soils
and to the moderately wet Oakville soils, They are
adjacent to Mauree and Zadog soils. Morocco soils
have a dominantly grayish subsoil. Nesius and Oakville
soils have a dominantly brownish subsoil. Nesius soils
are not leached so deeply as the Brems soils, have a
thicker dark surface layer, and do not have so much very
fine sand throughout. Maumee and Zadog soils have a
thick, dark surface layer. They are in the lower areas.
Zadog soils have a grayish subsoil.

Typical pedon of Brems loamy sand, 1 to 3 percent
slopes, in an uncultivated field; 100 feet west and 120
feet north of the southeast corner of sec. 37, T. 31 N,,
R. 7 W.

A—0 to 6 inches; dark brown {10YR 3/3) loamy sand,
light brownish gray (10YR 6/2) dry; weak medium
granular structure; very friable; few fine roots; slightly
acid; abrupt smeooth boundary.

Bw1—6 to 20 inches; dark yellowish brown (10YR 4/6)
sand; weak medium granular structure; very friable;
few very fine roots; common dark brown (10YR 3/3)
organic stains lining old root channels; strongly acid;
clear wavy boundary.

Bw2—20 to 31 inches; yellowish brown (10YR 5/4)
sand; commoen fine prominent yellowish red (5YR
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5/8) mottles; single grain; loose; strongly acid;
gradual wavy boundary.

Bw3—31 to 40 inches; pale brown (10YR 6/3) sand;
common medium distinct light brownish gray (10YR
6/2) and many medium distinct brownish yellow
(10YR 6/6) moitles; single grain; loose; strongly
acid; clear wavy boundary.

C—40 to 60 inches; yellowish brown {10YR 5/6) sand;
common medium prominent light brownish gray
(10YR 6/2) mottles; single grain; loose; strongly
acid.

The solum is 38 to 63 inches thick. It is sand, fine
sand, or loamy sand.

The A horizon has value of 3 or 4 and chroma of 2 or
3. When dry, it has value of 6 or more. In uncultivated
areas it is 2 to 6 inches thick. It is strongly acid to
slightly acid. The Bw horizon has hue of 10YR or 7.5YR,
value of 4 1o 6, and chroma of 3 to 6. It is very strongly
acid to medium acid. The C horizon has value 5 to 7 and
chroma of 2 to 6. it is sand or fine sand. it is strongly
acid to slightly acid.

Brookston Series

The Brookston series consists of deep, very poorly
drained, moderately permeable soils on recessional
moraines. These soils formed in loamy sediments and in
the underlying loam till. Slopes are 0 to 1 percent.

Brookston soils are similar to Reddick and Wolcott
soils and to the Rensselaer soils that have a till
substratum. They are adjacent to Octagon, Par, and
Wawasee soils. Reddick and Wolcott soils have less clay
in the subsoil than the Brookston soils. Also, Reddick
soils have a higher content of clay in the substratum.
Rensselaer soils do not have till within a depth of 40
inches. Octagon, Parr, and Wawasee soils are brownish
throughout. They are in the higher areas. Wawasee soils
have a surface layer that is lighter colored than that of
the Brookston soils.

Typical pedon of Brookston loam, in a cultivated field;
1,000 feet west and 1,300 feet north of the southeast
comerof sec. 11, T. 29 N,,R. 7 W. '

Ap—0 to 10 inches; black (10YR 2/1) loam, very dark
gray (10YR 3/1) dry, moderate medium granular
structure; friable; common medium and fine roots;
about 1 percent gravel; slightly acid; abrupt smooth
boundary.

AB—10 to 13 inches; black {10YR 2/1) clay loam, dark
gray (10YR 4/1) dry; moderate medium subangular

" blocky structure; firm; few fine roots; about 1
percent gravel; neuiral; clear wavy boundary.

Btg1—13 to 19 inches; dark gray (10YR 4/1) clay loam;
few fine distinct yellowish brown (10YR 5/6) motties;
weak medium prismatic structure parting to
moderate medium subangular blocky; firm; few fine
roots; medium continuous gray (N 5/0) clay films on
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faces of peds; very dark gray (10YR 3/1) organic
stains lining old root channels; about 1 percent
gravel; neutral; gradual wavy boundary.

Btg2-—19 to 30 inches; gray (5Y 6/1) clay loam; many
medium prominent yvellowish brown (10YR 5/6)
mottles; moderate medium prismatic structure; firm;
thin discontinuous gray (N 5/0) clay flms on faces
of peds; about 1 percent gravel; neutral; gradual
wavy boundary.

BC—30 to 40 inches; olive brown (2.5Y 4/4) loam;
common medium prominent gray (N 6/0) and strong
brown (7.5YR 5/6) mottles; weak coarse prismatic
structure parting to moderate medium subangular
blocky; firm; about 2 percent gravel; neutral; gradual
wavy boundary.

C—240 to 60 inches; brown (10YR 5/3) loam; common
coarse prominent strong brown (7.5YR 5/6) and
many medium prominent gray (N 6/0) mottles;
massive; firm; about 2 percent gravel; slight
effervescence; mildly alkaline.

The solum is 35 to 45 inches thick. It is slightly acid or
heutral.

The A horizon has value of 2 or 3 and chroma of 1 or
2. It is loam or clay iopam. The Btg horizon has hue of
10YR, 2.5Y, or 5Y, value of 4 to 6, and chroma of 1 or 2.
The Cg horizon has chroma of 2 to 4. It is mildly alkaline
or moderately alkaline.

Chelsea Series

The Chelsea series consists of deap, excessively
drained, rapidly permeable soils on outwash plains,
These soils formed in water-laid sandy deposits that
have been reworked by the wind. Slopes range from 2 to
6 percent.

Chelsea soils are similar to Oakville, Ormas, and
Ormas Variant soils and are adjacent to Gilford soils,
Qakville and Ormas Variant soils do not have textural
bands in the subsoil. Ormas and Ormas Variant soils
have gravel in the substratum. Gilford soils have a
dominantly grayish subsoil. They are in the lower areas.

Typical pedon of Chelsea sand, 2 to 6 percent slopes,
in an uncultivated field; 1,100 feet east and 2,600 fest
north of the southwest corner of sec. 5, T.28 N, R. 8
W,

A—0 to 4 inches; very dark grayish brown (10YR 3/2)
sand, pale brown (10YR 6/3) dry; single grain;
loose; many fine roots; slightly acid; clear smooth
boundary.

E1—4 to 7 inches; yellowish brown (10YR 5/4) sand;
single grain; loose; common very fine roots; neutral;
clear smooth boundary.

E2—7 10 20 inches; yellowish brown (10YR 5/4) sand;
single grain; loose; nsutral; clear wavy boundary.
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E3—20 to 30 inches; yellowish brown (10YR 5/6) sand;
single grain; loose; neutral; clear wavy boundary.

E4—30 to 40 inches; yellowish brown (10YR 5/6) sand;
single grain; loose; neuiral; clear wavy boundary.

E&B-—40 to 80 inches; yellowish brown {10YR 5/4) sand
(B); single grain; loose; bands of dark brown (7.5YR
4/4) loamy sand (B) that are 0.5 to0 1.0 inch thick
and have a cumulative thickness of 4 inches within
a depth of 60 inches; massive; very friable; neutral.

The solum is 80 to 80 inches thick. The A and E
horizons are medium acid to neutral. The A horizon has
value of 3 or 4 and chroma of 1 or 2. It is sand, fine
sand, or loamy fine sand. The E horizon has hue of
10YR or 7.5YR, value of 4 or 5, and chroma of 4 t0 6. It
is sand or fine sand. The textural bands in the E&B
horizon have hue of 10YR or 7.5YR. They are loamy
sand or sandy loam.

Corwin Series

The Corwin series consists of deep, moderately well
drained, moderately permeable soils on recessional
morainas and ground moraines. These soils formed in
loamy and silty sediments and in the underlying loam fill.
Slopes rangse from 1 to 3 percent.

Corwin soils are similar to Grovecity, Metamora, and
Parr soils and are adjacent to Andres and Reddick soils.
Grovecity soils have more sand in the substratum than
the Corwin soils. The subsoil in Metamora scils has
grayish mottles and has less clay in the upper part than
that of the Corwin soils. Parr soils are dominantly
brownish throughout. They are in the higher areas.
Andres soils have a dominantly brownish layer in the
upper part of the subsoil and have grayish mottles in that
layer. They are in the slightly lower areas. Reddick soils
have a grayish subsocil. They are on the lowest part of
the landscape.

Typical pedon of Corwin loam, moderately parmeable,
1 to 3 percent slopes, in a cultivated field; 400 feet sast
and 250 feet north of the southwest corner of sec. 27, T.
27N, R.7W.

Ap—0 to 9 inches; very dark brown (10YR 2/2) loam,
gray {10YR 5/1) dry; weak medium granular
structure; friable; common very fine roots; about 1
percent gravel; slightly acid; abrupt smooth
boundary.

A—9 to 13 inches; very dark brown {(10YR 2/2) loam,
gray (10YR 5/1) dry; moderate medium granular
structure; friable; common very fine roots; about 1
percent gravel; medium acid; clear wavy boundary.

Bt1—13 to 17 inches; dark brown (10YR 4/3) loam;
moderate medium subangular blocky structure; firm;
few very fine roots; thin discontinuous dark yellowish
brown (10YR 3/4) clay films aon faces of peds; about
2 percent gravel; medium acid; clear wavy boundary.
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Bt2—17 to 23 inches; dark yellowish brown (10YR 4/4)
clay ioam; moderate medium subangular blocky
structure; firm; few very fine roots; thin discontinuous
dark brown {(10YR 4/3) clay films on faces of peds;
about 2 percent gravel; medium acid; clear wavy
boundary.

Bt3—23 1o 28 inches; dark yellowish brown (10YR 4/4)
clay loam; few fine distinct grayish brown (10YR
5/2) mottles; moderate medium subangular blocky
sfructure; firm; few very fine roots; thin continuous
dark brown (10YR 4/3) clay fiims on faces of pads;
about 3 percent gravel; slightly acid; clear wavy
boundary.

Bt4—28 to 35 inches; yellowish brown (10YR 5/4) clay
loam; common fine distinct grayish brown (10YR
5/2) mottles; moderate medium subangular blocky
structure; firm; few very fine roots; thin continuous
dark brown (10YR 4/3) clay films on faces of peds;
about 3 percent gravel; neutral; clear wavy
boundary.

2BG—35 to 40 inches; vellowish brown (10YR 5/4)
loam; common fine distinct grayish brown (10YR
5/2) mottles; moderate medium subangutar blocky
structure; firm; thin continuous dark brown (10YR
4/3) clay films on faces of peds; about 5 percent
gravel; slight effervescence; mildly alkaline; clear
wavy boundary.

2C—40 to 60 inches; yellowish brown (10YR 5/4) loam;
common medium distinct gray (10YR 6/1) motties;
massive; firm; about 5 percent gravei; strong
effervescence; moderately alkaline.

The solum is 30 to 40 inches thick. The A horizon has
value of 2 or 3 and chroma of 1 to 3. It is loam or silt
loam. it is mediurn acid to neutral. The Bt horizon has
value of 4 or 5 and chroma of 3 to 6. It is loam, clay
loam, or silty clay loam in the upper part and loam or
clay loam in the lower part. It is strongly acid to slightly
acid in the upper part and slightly acid or neutral in the
lower part. The 2C horizon has value of 4 or 5 and
chroma of 3 or 4. It is mildly alkaline or moderately
alkaline.

Craigmile Series

The Craigmile series consists of deep, very poorly
drained soils on the second bottoms of flood plains.
These soils formed in loamy alluvium over sandy
deposits. Permeability is moderately rapid in the loamy
material and rapid in the sandy material. Siopes are 0 to
1 percent.

The Craigmile soils in this county have a higher
content of fine and coarse sand in the upper loamy
material than is definitive for the series. This differencs,
however, does not alter the usefulness or behavior of
the soils.
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Craigmile soils are similar to Prochaska, Sloan, and
Suman seils and are adjacent to Prochaska and Suman
soils. Prochaska soils have more sand throughout than
the Craigmile soils. They are in positions on the
landscape similar to those of the Craigmile soils. Sloan
soils have more silt and clay throughout than the
Craigmile soils. Suman soils have more clay in the solum
than the Craigmile soils. They are in the slightly lower
areas.

Typical pedon of Craigmile sandy lcam, frequently
flooded, in a cultivated field; 2,500 feet east and 100
feet north of the southwest comer of sec. 34, T. 33 N,,
R.6W.

Ap—0 to 10 inches; black (10¥YR 2/1) sandy loam, gray
{10YR &/1) dry; weak fine granular structure; very
friable; commeon fine roots; slightly acid; abrupt
smooth boundary.

A—10 to 14 inches; very dark gray (10YR 3/1} sandy
loam, gray (10YR 5/1) dry; moderate medium
subangular blocky structure; very friable; common
fine roots; slightly acid; clear wavy boundary.

Cg1—14 to 28 inches; dark gray (10YR 4/1) sandy loam;
common mediumn distinct yellowish brown (10YR
5/8) mottles; weak medium subangular blocky
structure; very friable; few very fine roots; common
discontinuous black (10YR 2/1) organic streaks; few
splotches of light gray (10YR 7/2) uncoated sand
grains; slightly acid; clear wavy boundary.

Cg2—28 to 37 inches; dark gray (10YR 4/1) sandy loam;
waak medium subangular blocky structure; friable;
fow very fine roots; common discontinuous black
{10YR 2/1) organic streaks; few splotches of light
gray (10YR 7/2) uncoated sand grains; neutral; clear
wavy boundary.

2Cg3-—37 to 50 inches; grayish brown (10YR 5/2) sand;
common medium distinct yellowish brown (10YR
5/4) mottles; single grain; loose; neutral; gradual
wavy boundary.

2C—50 10 60 inches; pale brown (10YR 6/3) sand;
single grain; loose; neutral.

The loamy material is 30 to 40 inches thick. The A
horizon is 10 to 18 inches thick. It has value of 2 or 3
and chroma of 1 or 2. It is medium acid to neutral. The
Cg horizon has value of 4 or 5 and chroma of 1 or 2. It
is fine sandy loam or sandy loam. It is slightly acid or
neuiral. The 2C horizon is loamy sand or sand. It is
neutral or mildly alkaline.

Darroch Series

The Darroch serles consists of deep, somewhat poorly
drained, moderately permeable soils on outwash plains
and ground moraines. These soils formed in stratified,
loamy and silly sediments. Slopes are 0 to 1 parcent.

Darroch soils are similar to Andres, Odell, Papineau,
and Whitaker soils and are adjacent to Rensselaer and
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Wolcott soils. Andres and Cdell soils have till within a
depth of 60 inches. Papineau soils have more clay in the
lower part of the solum and in the substratum than the
Darroch soils. Whitaker soils have a surface layer that is
lighter colored than that of the Darroch soils. Rensselaer
and Wolcoit soils have a grayish subsoil. They are in the
lower areas.

Typical pedon of Darroch loam, in a culiivaied field;
700 feet south and 1,600 feet east of the northwest
comerof sec. 24, T. 28 N, R. 7 W.

Ap—a0 to 10 inches; very dark grayish brown (10YR 3/2)
loam, grayish brown (10YR 5/2) dry; moderate
medium granular structure; friable; common medium
and fine roots; neutral; abrupt smooth boundary.

BA—10 to 13 inches; dark grayish brown (10YR 4/2)
loam; moderate medium subangular blocky
structure; firm; common fine roots; few very dark
grayish brown (10YR 3/2) organic stains in pores
and old root channels; slightly acid; clear wavy
boundary.

Bt1—13 to 20 inches; brown (10YR 5/3) clay loam;
common medium distinct gray (10YR 5/1) and
yellowish brown (10YR 5/6) mottles; weak medium
prismatic structure parting to moderate medium
subangular blocky; firm; few fine and very fine roots;
thin discontinuous dark grayish brown (10YR 4/2)
clay films on faces of peds; slightly acid; clear wavy
boundary.

Bt2—20 to 34 inches; yellowish brown (10YR 5/4) clay
loam; common medium distinct grayish brown (10YR
5/2) mottles; weak medium prismatic structure
parting to moderate coarse subangular blocky; firm;
thin discontinuous dark grayish brown (10YR 4/2)
clay films on faces of peds; few light gray (10YR
7/1) silt coatings on vertical faces of peds; neutral;
clear wavy boundary.

C—34 to 80 inches; dark yellowish brown (10YR 4/4)
very fine sand that has sirata of silt loam; massive;
firm; strong effervescence; moderately alkaline.

The solum is 26 to 36 inches thick. The A horizon has
value of 2 or 3 and chroma of 1 to 3. It is loam or silt
loam. It is medium acid to neutral. The Bt horizon has
hue of 10YR or 2.5Y, value of 4 1o 6, and chroma of 1 to
4. It is loam or clay loam in the upper part and loam,
sandy clay loam, or clay loam in the lower part. It is
medium acid or slightly acid in the upper part and slightly
acid or neuiral in the lower part. The C horizon has hue
of 10YR or 2.5Y, value of 4 to 6, and chroma of 2 to 4. It
is very fine sand or fine sand that has strata of silt loam
or fine sandy loam. It is mildly alkaline or moderately
atkaline. A till substratum phase is mapped in the county.
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Edwards Series

The Edwards series consists of deep, very poorly
drained soils on ground moraines and outwash plains.
These soils formed in organic material over marl.
Permeability is moderately rapid to moderately slow in
the organic material. Slopes are 0 to 1 percent.

Edwards soils are similar io Ackerman, Adrian,
Houghton, Muskego, and Warners soils and are adjacent
to Warners soils. Ackerman, Adrian, and Houghton soils
do not have layers of marl. Muskego soils have
coprogenous earth in the subsurface and bottom tiers.
Warners soils do not have an organic surface soil. They
are in positions on the landscape similar to those of the
Edwards soils.

Typical pedon of Edwards muck, drained, in a
cultivated field; 900 feet east and 1,000 feet south of the
northwest corner of sec. 25, T. 32 N, R. 6 W.

Op—o0 to 10 inches; sapric material, black {10YR 2/1)
broken face and rubbed, black (10YR 2/1) dry,
about 2 percent fiber, less than 1 percent rubbed;
weak fine granular structure; very friable; many very
fine roots; primarily herbaceous fiber; neutral; abrupt
smooth boundary.

Oa1—10 to 14 inches; sapric material, black (N 2/0)
broken face, black (10YR 2/1) rubbed; about 3
percent fiber, less than 1 percent rubbed; weak
coarse subangular blocky structure; very friable;
commeon very fine roots; primarily herbaceous fiber;
neutral; clear wavy boundary.

Qa2—14 to 20 inches; sapric material, dark reddish
brown (§YR 2/2) broken face, dark reddish brown
(5YR 3/2) rubbed; about 10 percent fiber, 3 percent
rubbed; weak coarse subanguiar blocky structure;
very friable; few very fine roots; primarily herbaceous
fiber; neutral; clear wavy boundary.

C1—20 to 30 inches; grayish brown (10YR 5/2) marl;
massive; friable; few strong brown (7.5YR 5/8)
stains surrounding old root channels; strong
effervescence; moderately alkaline; clear smooth
boundary.

C2—30 to 40 inches; gray (10YR 5/1) marl; massive;
friable; few strong brown (7.5YR 5/8) stains
surrounding ofd root channels; strong effervescence;
moderately alkaline; clear smooth boundary.

C3—40 to 50 inches; gray (5Y 5/1) marl: massive;
friable; few strong brown (7.5YR 5/8) stains
surrounding old root channels; strong effervescence;
moderately alkaline; clear smooth boundary.

C4—50 to 60 inches; gray (5Y 5/1) marl; massive;
friable; strong effervescence; moderately alkaline.

The organic material is 20 to 30 inches thick. The
organic fibers are primarily herbaceous.

The surface tier is black (N 2/0) in some pedons. It is
medium acid 1o mildly alkaline. The subsurface and
bottom tiers have hue of 10YR or S5YR, value of 2 or 3,

Soil Survey

and chroma of 1 or 2 or are black {N 2/0). They are
mildly alkaline or moderately alkaline. The C horizon has
hue of 10YR or 5Y, value of 5 or 6, and chroma of 1 or
2.

Faxon 7 Series

The Faxon series consists of moderately deep, very
poorly drained, moderately permeable scils on outwash
plains and ground moraines. These soils formed in loamy
sediments over limestone bedrock. Slopes are 0 to 1
percent. ‘

Faxon soils are similar to Iroquois soils and are
adjacent to Grovecity and Rockton soils. Grovecity and
Iroquois soils do not have consolidated limestone
bedrack within a depth of 60 inches. Grovecity and
Rockton soils have a dominantly brownish subsoil. They
are in the higher areas.

Typical pedon of Faxon loam, in a cultivated field;
1,700 feet sast and 900 feet south of the northwest
comer of sec. 35, T.29 N, R.6 W.

Ap—0 to 10 inches; very dark gray (10YR 3/1) loam,
gray (10YR 5/1} dry; moderate medium granular
structure; friable; many fine and very fine roots;
about 1 percent gravel; medium acid; abrupt smooth
boundary.

Big1—10 to 14 inches; dark grayish brown (2.5Y 4/2)
loam; common fine faint olive brown (2.5Y 4/4)
mottles; moderate medium subangular blocky
structure; firm; common fine and very fine roots; few
very dark gray (10YR 3/1) organic stains in pores;
thin discontinuous dark gray (10YR 4/1) clay films
on faces of peds; about 1 percent gravel; neutral;
clear wavy boundary.

Btg2—14 to 25 inches; gray {(10YR 5/1) sandy clay
loam; common fine prominent strong brown (7.5YR
5/8) mottles; moderate medium subangular blocky
structure; firm; few very fine roots; thin continuous
dark gray (10YR 4/1) clay films on faces of peds;
about 1 percent gravel, neutral; clear wavy
boundary.

Big3—25 to 33 inches; gray (10YR 5/1) sandy clay
loam; many coarse distinct yellowish brown (10YR
5/8) mottles; weak coarse subangular blocky
structure; firm; few very fine roots; thin discontinuous
dark gray (10YR 4/1) clay films on faces of peds;
about 1 percent gravel; neutral; gradual wavy
boundary.

BC—33 to 36 inches; gray (5Y 5/1) fine sandy loam;
common medium prominent yellowish brown (10YR
5/6) mottles; massive; friable; about 1 percent
gravel, neutral; abrupt wavy boundary.

R—36 inches; consolidated limestone bedrock,

The solum is 30 to 36 inches thick. The depth to
limestone bedrock is 32 to 40 inches.
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The Ap horizon has value of 2 or 3. It is medium acid
to mildly alkaline. The Btg horizon has hue of 10YR, 5Y,
or 2.5Y, value of 4 or 5, and chroma of 1 or 2. It is loam,
clay loam, or sandy clay loam. The BC horizon is fine
sandy loam or sandy loam.

Gilford Series

The Gilford series consists of deep, very poorly
drained, moderately rapidly permeable soils on outwash
plains. These soils formed in loamy sediments over

" sandy deposits. Slopes are 0 to 1 percent.

Gilford soils are similar to Mussey soils and are
adjacent to Chelsea, Morocco, and Mussey soils.
Mussey soils have more clay in the subscil than the
Gilford soils. They are in positions on the landscape
similar to those of the Gilford soils. Chelsea soils have
textural bands in the subsoil and are brownish
throughout. They are in the higher areas. Morocco soils
have a dominantly brownish layer in the subsoil and
have less clay in the solum than the Gilford soils. They
are in the slightly higher areas.

Typical pedon of Gilford fine sandy loam, in a
cultivated field; 900 feet north and 300 feet west of the
southeast comer of sec. 36, T. 26 N, R. 7 W.

Ap—0 to 10 inches; very dark gray (10YR 3/1) fine
sandy loam, gray (10YR 5/1) dry; moderate medium
granular structure; very friable; common very fine
roots; slightly acid; abrupt smooth boundary.

A—10 to 15 inches; very dark gray (10YR 3/1) fine
sandy loam, gray (10YR 5/1) dry; common fine
distinct grayish brown (10YR 5/2) mottles; moderate
mediurm subangular blocky structure; friable; few fine
roots; slightly acid; clear smooth boundary. :

Bg—15 to 28 inches; grayish brown (10YR 5/2} fine
sandy loam; common fine distinct yellowish brown
(10YR 5/6) mottles; moderate medium subangular
blocky structure; friable; few fine roots; thin patchy
very dark gray (10YR 3/1) organic coatings in old
root channels; neutral; gradual wavy boundary.

2Cg1—28 to 40 inches; light gray (10YR 7/2) fine sand;
common medium distingt yellowish brown (10YR
5/4) mottles; single grain; loose; neutral; gradual
wavy boundary.

2Cy2—40 to 50 inches; brown (10YR 5/3) fine sand;
common coarse distinct gray (10YR 6/1) mottles;
single grain; loose; slight effervescence; mildly
alkaline; gradual wavy boundary.

20g3—50 to 60 inches; grayish brown (10YR 5/2) sand;
single grain; loose; about 5 percent gravel; strong
effervescence; moderately alkaline.

The solum is 23 to 38 inches thick. it is medium acid
1o neutral. It is fine sandy loam or sandy loam.

The A horizon has chroma of 1 or 2. The B horizon
has hue of 10YR or 2.5Y, value of 4 to 6, and chroma of
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1 or 2. The 2C horizon has value of 5 to 7 and chroma
of 1 10 3. It is neutral to moderately alkaline.

Grovecity Series

The Grovecity series consists of deep, somewhat
poorly drained, moderaiely rapidly permeable s0ils on
ground moraines and outwash plains. These soils formed
in loamy sediments and in the underlying loamy till.
Slopes range from 1 to 3 percent.

Grovecity soils are similar to Corwin, Martinsville, and
Rockton soils and are adjacent to Faxon and Rockton
s0ils. Corwin soils have less sand in the substratum than
the Grovecity soils. Martinsville scils have a surface layer
that is lighter colored than that of the Grovecity soils.
Rockton soils have limestone bedrock within a depth of
40 inches. They are in the slightly lower areas. Faxon
soils have a grayish subsoil. They are in the lower areas.

Typical pedon of Grovecity fine sandy loam, 1 to 3
percent slopes, in a cultivated field; 200 fest east and
1,500 feet north of the southwest cormner of sec. 26, T.
29N, R. 6 W.

Ap—0 1o 10 inches; very dark gray (10YR 3/1) fine
sandy loam, gray (10¥YR 5/1) dry; moderate medium
granular structure; friable; many fine and very fine
roots; about 1 percent gravel; slightly acid; abrupt
smooth boundary.

A—10 to 16 inches; very dark gray (10YR 3/1) fine
sandy loam, gray (10YR 5/1} dry; weak medium
subangular blocky structure; friable; common fine
and few very fine roots; about 1 percent gravel;
slightly acid; clear wavy boundary.

Bt1—16 to 21 inches; brown (10YR 4/3) sandy loam;
moderate medium subangular blocky structure; firm;
common fine and few veary fine roots; thin
discontinuous dark brown (10YR 3/3) clay films on
taces of peds; few very dark gray (10YR 3/1)
organic stains on faces of peds; about 6 percent
gravel; neutral; clear wavy boundary.

Bt2—21 to 32 inches; dark yellowish brown (10YR 4/4)
coarse sandy loam; few fine distinct gray (10YR 5/1)
mottles; waak coarse subangular blocky structure;
friable; common fine and very fine roots; thin
discontinuous grayish brown (10YR 5/2) clay films
on faces of peds; about 12 percent gravel; neutral,
clear wavy boundary.

2C1—32 1o 40 inches; yellowish brown (10YR 5/4) fine
sandy loam; common fine distinct yellowish brown
(10YR 5/8) mottles; massive; friable; few light gray
(10YR 7/1) coatings of carbonate on internal
planes; about 7 percent gravel; strong
effervescence; moderately alkaline; gradual wavy
boundary.

2C2—40 to 60 inches; yellowish brown (10YR 5/2) fine
sandy loam; common fine distingt yellowish brown
(10YR 5/8) motties; massive; friable; few light gray
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(10YR 7/1) coatings of carbonate on internal
planes; about 8 percent gravel; strong
effervescence; moderately alkaline.

The solum is 30 to 36 inches thick. Tha A horizon is
loam or fine sandy loam. It is slightly acid or neutral. The
B horizon has value of 4 or 5 and chroma of 3 or 4. It is
fine sandy loam, sandy loam, or coarse sandy clay loam.
It is slightly acid to mildly alkaline.

Houghton Series

The Houghton series consists of deep, very poorly
drained, moderately rapidly permeable to moderately
slowly permeabile s0ils on cutwash plains, flood plains,
and morainas. These soils formed in thick deposits of
organic material. Slopes range from 0 to 2 percent.

Houghton soils are similar o Adrian, Edwards, and
Muskego soils and are adjacent to Ackerman, Adrian,
Muskego, Ormas, and Ormas Variant soils. Ackerman,
Adrian, Edwards, and Muskego soils are in positions on
the landscape similar to those of the Houghton s0ils.
Ackerman soils have less than 16 inches of organic
material. Adrian soils formed in muck 16 to 50 inches
deep over sand. Edwards soils formed in muck 16 to 50
inches deep over marl. Muskego soils have coprogenous
earth in the subsurface and bottom tiers. Ormas and
Ormas Variant soils do not have organic deposits. They
are in the higher areas.

Typical pedon of Houghton muck, drained, in a
cuitivated field; 1,440 feet sast and 2,300 feet north of
the southwest corner of sec. 16, T. 30 N, R. 5 W.

Op—0 10 12 inches; sapric material, black (N 2/0)
broken face and rubbed, black (10YR 2/1) dry;
about 2 percent fiber, less than 1 percent rubbed;
weak fine granular structure; very friable; few fine
roots; primarily herbaceous fiber; neutral; abrupt
smooth boundary.

Qal—12 to 16 inches; sapric material, very dark gray
{5YR 3/1) broken face, dark reddish brown (5YR
2.5/2) rubbed; about 25 percent fiber, 3 percent
rubbed; moderate coarse subangular blocky
structure; friable; few very fine roots; primarily
herbaceous fiber; neutral; clear wavy boundary.

0a2—16 to 27 Inches; sapric material, dark reddish
brown (5YR 3/3) broken face, dark reddish brown
(5YR 3/2) rubbed; about 45 percent fiber, 8 percent
rubbed; weak coarse subangular blocky structure;
friable; primarily herbaceous fiber; medium acid;
clear wavy boundary.

0a3—27 to 47 inches; sapric material, dark reddish
brown (5YR 3/3) broken face, dark reddish brown
{5YR 3/2) rubbed; about 65 percent fiber, 12
percent rubbed; massive; friable; primarily
herbaceous fiber; slightly acid; ¢lear wavy boundary.

Qad4—47 1o 66 inches; sapric material, dark reddish
brown (5YR 3/3) broken face, dark reddish brown

Soil Survey

{(5YR 3/2) rubbed; about 35 percent fiber, 10
percent rubbed; massive; friable; primarily
herbaceous fiber; slightly acid.

The organic material is more than 51 inches thick. It is
primarily herbaceous. It has hue of 10YR, 7.5YR, or 5YR,
value of 2 or 3, and chroma of 1 to 3 or is black (N 2/0).
It ranges from medium acid to mildly alkaline.

Iroquois Series

The Iroquoeis series consisis of deep, very poorly
drained soils on outwash plains. These soils formed in
loamy outwash over clayey lacustring sediments.
Permeability is moderate in the solum and very slow in
the subsiratum. Slopes are 0 to 1 percent.

lroquois soils are similar to Faxon, Montgomery, and
Rensselaer soils and are adjacent to Papineau, Simonin,
and Strole soils. Faxon soils have more sand in the
substratum than the Iroquois soils and have limestone
bedrock within a depth of 40 inches. Montgomery and
Strole soils have more clay in the upper part of the
solum than the Iroqueis soils. Papineau and Strole soils
have a dominantly brownish layer in the upper part of the
subscil. They are in the slightly higher areas. Rensselaer
soils have more sand in the substratum than the Iroquois
soils and are stratified in the lower part of the solum and
in the substratum. Simonin soils are dominantly brownish
and have more sand in the subsoil than the lroguois
soils. They are in the higher areas.

Typical pedon of Iroquois fine sandy loam, in a
culiivated field; 100 feet north and 2,000 feet east of the
southwest corner of sec. 12, T. 28 N,, A. 7 W.

Ap—0 to 11 inches; very dark brown (10YR 2/2) fine
sandy loam, dark gray (10YR 4/1) dry; moderate
medium granular structure; friable; common medium
roots; medium acid; abrupt smooth boundary.

AB—11 to 16 inches; very dark grayish brown (10YR
3/2) sandy loam, dark grayish brown (10YR 4/2)
dry; common medium prominent light olive brown
(2.5Y 5/4) mottles; moderate medium subangular
blocky structure; firm; few fine roots; thin
discontinuous dark gray (10YR 4/1) clay films on
faces of peds; common very dark gray (10YR 3/1)
organic stains on faces of peds; medium acid; clear
wavy boundary.

Btg1—16 to 21 inches; dark grayish brown (2.5Y 4/2)
sandy clay ioam; many medium faint light olive
brown (2.5Y 5/4) motiles; weak coarss prismatic
structure parting to moderate medium subangular
blocky; firm; few very fine roots; thin discontinuous
dark gray (10YR 4/1) clay films on faces of peds;
few very dark gray (10YR 3/1) organic stains on
faces of peds; about 1 percent gravel; medium acid;
clear wavy boundary.
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Big2—21 to 27 inches; gray (10YR 5/1) sandy clay
loam; many mediurn prominent light olive brown
(2.5Y 5/4) mottles; weak medium prismati¢ structure
parting to moderate medium subangular blocky; firm;
few very fine roots; thin discontinuous dark gray
{10YR 471} clay fiims on faces of peds; about 1
percent gravel; medium acid; clear wavy boundary.

Big3—27 to 31 inches; gray {5Y 6/1) clay loam; many
medium prominent light olive brown (2.5Y 5/4)
mottles; weak coarse prismatic structure parting to
moderate medium subangular blocky; firm; thin
discontinuous gray {5Y 5/1) clay films on faces of
peds; neutral; clear wavy boundary.

2Cg—31 to 60 inches; gray (N 6/0) silty clay, many
medium distinct light olive brown (2.5Y 5/4) mottles;
massive; firm; strong effervescence; moderately
alkaline.

The solum is 24 fo 38 inches thick. It is medium acid
to neutral.

The A horizon has value of 2 or 3 and chroma of 1 or
2. It is fine sandy loam or sandy loam. The Bt horizon
has hue of 10YR, 5Y, or 2.5Y, value of 4 to 6, and
chroma of 1 or 2. It is clay loam or sandy clay loam. The
2C horizon has hue of 10YR, value of 6, and chroma of
1 or 2, or it is gray (N 6/0). It is clay or silty clay. ltis
mildly alkaline or moderately alkaline.

Lucas Series

The Lucas series consists of deep, moderately well
drained soils on lake plains and recessional moraines.
These soils formed in silty and clayey sediments.
Permeability is slow in the solum and slow or very slow
in the substraium. Slopes range from 2 to 6 percent.

Lucas soils are adjacent to Montgomery and Sirole
soils. Montgomery soils have a grayish subsoil. They are
in the lower areas. Strole soils have a dominantly grayish
subsoil. They are in the slightly lower areas.

Typical pedon of Lucas silty clay loam, 2 to € percent
slopes, eroded, in a cultivated field; 400 feet north and
1,600 feet west of the southeast corner of sec. 14, T. 30
N., R. 5 W.

Ap—a0 to 8 inches; dark grayish brown (10YR 4/2) silty
clay loam, light gray (10YR 7/2) dry; mixed with dark
brown {(10YR 4/3) material in the lower part;
moderate very fine subangular blocky structure; firm;
few very fine roots; about 1 percent gravel; neutral;
abrupt smooth boundary.

Bi1—8 to 11 inches; dark brown (10YR 4/3) clay;
moderate fine angular blocky struciure; firm; few
very fine roots; thin discontinuous brown (10YR 5/3}
clay films on faces of peds; about 1 percent gravel,
neutral; clear smooth boundary.

Bt2—11 to 24 inches; yellowish brown (10YR 5/4) clay;
weak coarse prismatic structure parting to moderate
medium subangular blocky; firm; few very fine roots;
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thin discontinuous brown (10YR &/3} clay films on
faces of peds; about 1 percent gravel; neutral;
gradual wavy boundary.

C1—24 to 40 inches; brown (10YR 5/3) silty clay; few
medium distinct yellowish brown (10YR 5/6) mottles;
massive; firm; thin continuous gray (5Y 5/1) clay
films on internal planes; common light gray (10YR
7/1) coatings of carbonate on internal planes; about
1 percent gravel; sirong effervescence; moderately
alkaling; gradual wavy boundary.

C2--40 to 80 inches; brown (10YR 5/3) silty clay;
common medium distinct yellowish brown (10YR
5/6) mottles; massive; firm; thick continuous gray
(5Y 5/1) clay films on internal planes; common light
gray (10YR 7/1) coatings of carbonate on internal
planes; about 1 parcent gravel; strong
effervescence; moderately alkaline.

The solum is 24 to 34 inches thick. The Ap horizon
has chroma of 2 or 3. It is silt loam or silty clay loam. it
is strongly acid to neutral. The Bt horizon has value of 4
or 5 and chroma of 3 or 4. 1t is clay or silty clay. It is
slightly acid to neutrai in the upper part and neuiral or
mildly alkaline in the lower part. The C horizon is clay,
silty clay, or silty clay loam. It is mildly alkaline or
moderately alkaline.

Markton Serles

The Markton series consists of deep, somewhat poorly
drained soils on recessional moraines. These soils
formed in sandy sediments and in the underlying loamy
fill. Permeability is rapid in the upper part of the solum
and moderate in the lower part and in the substratum.
Slopes range from 1 to 3 percent.

Markton soils are similar to Aubbeenaubbee, Ayr,
Metea, and Simonin soils and are adjacent 1o
Aubbeenaubbee soils. Aubbeenaubbee soils have less
sand in the upper part of the solum than the Markton
soils. They are in positions on the landscape similar to
those of the Markton soils. Ayr and Metea scils do not
have grayish mottles in the lower part of the subsoil.
Simonin soils have a thick, dark surface layer. They do

not have glacial till in the substratum.

Typical pedon of Markton sand, in a cultivated area of
Markton-Aubbeenaubbee complex, 1 to 3 percent
slopes; 200 feet south and 1,050 feet west of the
northeast corner of sec. 5, T. 20 N,, R. 7 W.

Ap—0 to 10 inches; dark brown (10YR 3/3) sand,
grayish brown (10YR 5/2) dry; weak fine granular
structure; very friable; many fine roots; about 2
percent gravel; slightly acid; abrupt smooth
boundary.

Bw1—10 to 18 inches; brown (10YR 5/3) sand; single
grain; loose; many fine and very fine roots; about 1
percent gravel; medium acid; clear wavy boundary.
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Bw2—18 to 27 inches; yellowish brown {10YR 5/4)
sand; few fine faint grayish brown (10YR 5/2)
mottles; single grain; loose; common fine and very
fine roots; about 1 percent gravel; slightly acid; clear

- wavy boundary.

2Bt—27 to 34 inches; yellowish brown (10YR 5/4) loam;
common medium distinct light brownish gray (10YR
6/2) mottles; moderate medium subangular blocky
structure; friable; few fine roots; thin discontinuous

brown (10YR 4/3) clay films on faces of peds; about

4 percent gravel; neutral; clear wavy boundary.

2BC—34 to 38 inches; yeliowish brown (10YR 5/4)
loam; common medium distinct light brownish gray
(10YR 6/2) motiles; massive; friable; common light
gray (10YR 7/2) coatings of carbonate on internal
planes; about 5 percent gravel; slight effervescence;
mildly alkaling; clear wavy boundary.

2C—38 to 60 inches; brown (10YR 5/3) ioam; massive;
friable; few light gray (10YR 7/2) coatings of
carbonate on internal planes; about 5 percent
gravel; strong effervescence; moderately alkaline.

The solum is 30 to 40 inches thick. The sandy
deposits are 20 to 40 inches thick.

The Ap and Bw horizons are sand or loamy sand.
They are medium acid to neutral. The Ap horizon has
value of 3 or 4 and chroma of 1 to 3. The Bw horizon
has value of 4 or 5 and chroma of 3 to 6. The 2Bt
horizon has value of 4 to 6 and chroma of 1 t0 6. It is
sandy loam or loam. It is slightly acid or neutral. The 2C
horizon has value of 5 or 6 and chroma of 1 to 4. It is
mildly alkaline or moderateiy alkaline.

Martinsville Series

The Martinsville series consists of deep, well drained,
moderately permeable soils on outwash plains and
recessional moraines. These soils formed in loamy
sediments and in the underlying silty and sandy deposits.
Slopes range from 2 to 6 percent. ‘

Martinsville scils are adjacent to Ormas, Ormas
Variant, and Whitaker soils, Ormas and Ormas Variant
soils have more sand throughout than the Martinsville
soils and have gravel in the substratum. They are in
positions on the landscape similar to those of the
Martinsville soils. Whitaker soils have a dominantly
grayish subsoil. They are in the slightly lower areas.

Typical pedon of Martinsville fine sandy loam, 2 1o 6
percent slopes, in a cultivated field; 2,200 feet west and
200 feet south of the northeast corner of sec. 35, T. 30
N.R.6W.

Ap—0 to 8 inches; dark grayish brown (10YR 4/2) fine
sandy loam, light brownish gray (10YR 6/2) dry;
weak medium granular structure; friable; common
medium and fine roots; about 2 percent gravel;
medium acid; abrupt smooth boundary.

Sail Survey

Bt1—8 1o 12 inches; brown (10YR 5/3) loam; weak thick
~ platy structure parting to moderate fine subangular
blocky; friable; common medium and fine roots;
about 1 percent gravel; medium acid; clear wavy

boundary. ‘

Bt2--12 to 21 inches; dark yellowish brown (10YR 4/4)
loam; moderate medium subangular blocky
structure; firm; few fine roots; medium discontinuous
dark brown (10YR 4/3) clay films on faces of peds;
about 6 percent gravel; medium acid; clear wavy
boundary.

Bt3—21 to 30 inches; dark yellowish brown (10YR 4/4)
loam; moderate medium subangular blocky
structure; firm; few fine roots; medium discontinuous
dark brown (7.5YR 4/4) ciay films on faces of peds;
about 2 percent gravel; slightly acid; gradual wavy
boundary.

Bi4—30 to 35 inches; yellowish brown (10YR 5/6) loam;
moderate medium subangular blocky structure; firm;
medium continuous dark yellowish brown (10YR
4/4) clay films on faces of peds; about 1 percent
gravel; slightly acid; clear wavy boundary.

BC—35 to 41 inches; yellowish brown (10YR 5/8) silt
loam; weak coarse subangular blocky structure; firm;
thin discontinuous dark yellowish brown (10YR 4/4)
clay films on faces of peds; about 1 percent gravel;
neutral; clear wavy boundary.

2C—41 to 60 inches; yellowish brown (10YR 5/4) silt
loam that has thin strata of fine sand; massive;
friable; common light gray (10YR 7/2) carbonates;
about 2 percent gravel; strong effervescence; mildly
alkaline.

The solum is 40 to 50 inches thick. The Ap horizon
has chroma of 2 or 3. It is sandy lcam or fine sandy
loam. It is medium acid to neutral. The Bt horizon has
hue of 10YR or 7.5YR, value of 4 or 5, and chroma of 3
to 6. It is loam or clay loam. it is strongly acid to slightly
acid. The 2C horizon has value of 5 or 6 and chroma of
3 to 6. It is sandy foam or silt loam that has strata of
sand, fine sand, very fine sand, or loamy sand. It
typically is mildly alkaiine or moderately alkaline but
ranges from medium acid to moderately alkaline.

Maumee Series

The Maumee series consists of deep, very poorly
drained, rapidly permeable soils in broad depressions on
ouiwash plains. These soils formed in sandy sediments.
Slopes are 0 to 1 percent.

Maumee soils are similar to Newton and Zadog soils
and are adjacent to Brems, Morocco, Watseka, and
Zadog soils. Newton solls are more acid in the solum
than the Maumes soils. Zadog soils have accumulations
of iron in the solum. They are in positions on the
landscape similar to those of the Maumee soils. Brems
scils have a dominantly brownish subsoil. They are in the
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higher areas. Morocco and Watseka soils are in the
slightly higher areas. They have a dominantly brownish
horizon in the upper part of the subsoil. Also, Watseka
soils have a dark surface layer that is thinner than that
of the Maumee soils.

Typical pedon of Maumee loamy sand, in a cultivated
area of Zadog-Maumee loamy sands; 800 feet south and
'11,900 feet west of the northeast corner of sec. 13, T. 32

. R 6W.

Ap—0 to 11 inches; very dark gray (10YR 3/1) loamy
sand, gray (10YR 5/1) dry; weak fine granular
structure; very friable; common medium and fine
roots; medium acid; abrupt smooth boundary.

A—11 to 15 inches; very dark gray (10YR 3/1) loamy
sand, gray (10YR 5/1) dry; common medium distinct
grayish brown (10YR 5/2) mottles; weak fine
granutar structure; very friable; few fine roots;
discontinuous bltack (10YR 2/1) organic streaks;
medium acid; clear wavy boundary.

Cg1—15 to 33 inches; grayish brown (10YR 5/2) loamy
sand; common medium distinct grayish brown (10YR
5/2) mottles; weak coarse subangutar blocky
structure; very friable; few fine roots; discontinuous
very dark gray (10YR 3/1) organic streaks; slightly
acid; clear wavy boundary.

Cg2—33 to 60 inches; light brownish gray {10YR 6/2)
sand; single grain; loose; slightly acid.

The A horizon has value of 2 or 3 and chroma of 1 or
2 or is black (N 2/0). It is sand, loamy sand, or loamy
fine sand. It is medium acid to neutral. The Cg horizon
has value of 4 to 6 and chroma of 1 to 3. It is sand or
loamy sand. It is slightly acid to moderately alkaline.

Metamora Series

The Metamora series consists of deep, scmewhat
poorly drained, moderately permeable soils on
recessional moraines. These soils formed in ioamy
sediments and in the underlying loam fill. Slopes range
from O to 4 percent.

The Metamora soils in this county have grayish
mottles at a iower depth than is definitive for the series.
Also, Metamora fine sandy loam, moderately permeable,
0 to 1 percent slopes, contains less clay in the subsoil
and has a thick, dark surface layer. These differences,
however, do not alter the usefulness or behavior of the
soils,

Metamora soils are similar to Corwin and Wawasee
soils and are adjacent to Octagon soils. Corwin soils
have a dark surface layer that is thicker than that of the
Matamora seils. Octagon and Wawasee soils have 2
brownish subsoil. Wawasee soils have a surface layer
that is lighter colored than that of the Metamora soils.
Octagon soils are in the slightly higher areas.

Typical pedon of Metamora fine sandy lpam,
moderately permeable, 1 to 4 percent slopes, in a
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cultivated field; 1,800 feet east and 1,900 feet south of
the northwest corner of sec. 23, T.30 N., R. 5 W.

Ap—0 to 8 inches; very dark gray (10YR 3/1) fine sandy
loam, gray (10YR 5/1) dry; moderate medium
granular structure; friable; common medium and fine
roots; about 1 percent gravel; strongly acid; abrupt
smooth boundary.

Bt1--8 to 14 inches; yellowish brown (10YR 5/4) loam;
moderate medium subangular blocky struciure; firm;
common medium and fine roots; thin coniinuous
dark brown (10YR 4/3) clay films on faces of peds;
common very dark gray (10YR 3/1) organic stains
on faces of peds; about 2 percent gravel; strongly
acid; clear wavy boundary.

Bt2—14 to 22 inches; yellowish brown (10YR 5/4) loam;
common fine faint grayish brown (10YR 5/2)
motiles; moderate medium subangular blocky
structure; firm; common medium and fine roots; thin
continuous dark brown (10YR 4/3) clay films on
faces of peds; about 1 percent gravel; strongly acid;
clear wavy boundary.

Bt3-—22 to 29 inches; brown (10YR 5/3) loam; common
medium distinct light brownish gray (10YR 6/2)
mottles; moderate coarse subangular blocky
structure; firm; few fine roots; thin continuous
grayish brown (10YR 5/2) clay fiims on faces of
peds; about 2 percent gravel; medium acid; gradual
wavy boundary.

2BC—29 to 36 inches; light brownish gray (10YR 6/2)
loam; many medium distinct yellowish brown (10YR
5/6) mottles; weak coarse subangular blocky
structure; firm; thin continuous grayish brown (10YR
5/2) clay films on faces of peds; about 7 percent

_ gravel; neutral; gradual wavy boundary.

2C—36 to 60 inches; brown (10YR 5/3) loam; massive;
friable; few light gray (10YR 7/1) coatings of
carbonates on internal planes; about 6 percent
gravel; strong effervescence; moderately alkaline,

The thickness of the solum and the depth to free
carbonates range from 32 to 37 inches. The A horizon
has value of 2 or 3 and chroma of 1 or 2. It is fine sandy
loam or sandy loam. it is strongly acid to slightly acid.
The Bt horizon has chroma of 3 or 4. It is loam or clay
loam. It is strongly acid to slightly acid in the upper part
and medium acid to neutral in the lower part. The C
horizon has value of 5 or 6 and chroma of 2 or 3. lt is
mildly alkaline or moderately alkaline.

Metea Series

The Metea series consists of deep, well drained soils
on recessional moraines. These soils formed in sandy
sediments and the underlying loamy till. Permeability is
rapid in the upper part of the solum and moderate in the
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lower part and in the substratum. Slopes range from 2 to
6 percent.

Metea soils are similar to Ayr and Markton soils and
are adjacent to Aubbeenaubbee and Wawasee soils. Ayr
and Markton soils have a dark surface layer. Markton
soils have grayish mottles in the lower part of the
subsoil. Aubbeenaubbes soils have a dominantly grayish
subsoil. They are in the lower areas. Wawasee soils
have more clay in the upper part of the solum than the
Metea soils. They are in positions on the landscape
similar to those of the Metea soils.

Typical pedon of Metea loamy sand, moderately
permeable, 2 to 6 percent slopes, in a cultivated field;
1,600 feet south and 150 feet east of the northwest
cornerof sec. 4, T. 28 N,, R. 6 W.

Ap—0 to 8 inches; dark brown (10YR 4/3) loamy sand,
pale brown (10YR 6/3) dry; weak fine granular
structure; very friable; many medium and fine roots;
about 1 percent gravel; neuiral; abrupt smooth
boundary.

E1—8 to 12 inches; brown (10YR 5/3) loamy sand;
weak coarse subangular blocky structure; very
friable; common medium and fine roots; about 1
percent gravel; neutral; clear wavy boundary.

E2—12 to 16 inches; yellowish brown (10YR 5/4) loamy
sand; weak medium subangular blocky structure;
very friable; few fine roots; about 1 percent gravel;
strongly acid; clear wavy boundary.

E3—16 to 28 inches; yellowish brown (10YR 5/4) sand;
single grain; loose; few fine roots; about 1 percent
gravel; neutral; gradual wavy boundary.

28t—28 to 38 inches; dark yellowish brown (10YR 4/4)
sandy clay loam; moderate medium subangular
blocky structure; firm; few fine roots; medium
continuous dark brown (10YR 4/3) clay films on
faces of peds; about 1 percent gravel; neutral; clear
wavy boundary.

2C—38 to 80 inches; yellowish brown (10YR 5/4) lopam;
massive; friable; few light gray (10YR 7/2) coatings
of carbonate on internal planes; about 9 percent
gravel; strong effervescence; mildly alkaline.

The solum is 38 to 47 inches thick. The sandy material
is 24 to 30 inches thick.

The Ap and E horizons are sand or loamy sand. The
Ap horizon has chroma of 2 or 3. The E horizon has
value of 4 or 5 and chroma of 3 or 4, It is strongly acid
or medium acid in the upper part and slightly acid or
neutral in the lower part. The 2Bt horizon has value of 4
or 5. It is clay loam or sandy clay loam. It is medium acid
to neutral. The 2C horizon is mildly atkaline or
moderately alkaline.

Montgomery Series

The Montigomery series consists of deep, very poorly
drained, slowly permeable soils on lake plains. These
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soils formed in stratified, sifty lacustrine sediments,
Slopes are 0 to 1 percent.

Montgomery soils are similar to Iroguois and Reddick
soils and are adjacent to Lucas, Papineau, Simonin, and
Strole soils. Iroquois and Reddick soils have more sand
in the solum than the Montgomery soils. Reddick soils
formed in glacia! till. Lucas and Simonin soils have a
dominantly brownish subscil. They are in the higher
areas. Papineau and Strole soils have a dominantly
brownish horizon in the upper part of the subseil. They
are in the slightly higher areas.

Typical pedon of Montgomery silty clay loam, in a
cultivated field; 1,500 feet west and 1,250 feet north of
the southeast corner of sec. 17, T.28 N, R. 7 W.

Ap—0 to 10 inches; very dark gray {10YR 3/1) silty clay
loam, gray (10YR 5/1) dry, moderate medium
subanguiar blocky structure; firm; common fine
roots; neutral; abrupt smooth boundary.

Bg1—10 to 15 inches; dark gray (2.5Y 4/1) silty clay
loam; common fine distinct light olive brown (2.5Y
5/4) mottles; moderate mediurmn subangular blocky
structure; firm; few very fine roots; thin discontinuous
very dark gray {(10YR 3/1) clay films on faces of
peds; neutral; clear wavy boundary.

Bg2—15 to 22 inches; dark grayish brown (2.5Y 4/2)
silty clay loam; many medium distinct light olive
brown (2.5Y 5/6) mottles; moderate medium
prismatic structure parting to moderate medium
subangular blocky; firm; thin discontinuous very dark
gray (10YR 3/1) clay films on faces of peds; about 1
percent gravel; slight effervescence; mildly alkaline;
gradual wavy boundary.

Cg—22 to 60 inches; gray (5Y 8/1) silty clay loam; many
medium prominent yellowish brown (10YR 5/6})
mottles; massive; firm; a 2-inch stratum of clay loam
containing carbonaceous shells is at a depth of
about 33 inches; strong effervescaence; moderately
alkaline.

The solum is 22 to 36 inches thick. It is slightly acid to
mildly aikaline.

The Ap horizon has value of 2 or 3 and chroma of 1 or
2. The Bg and Cg horizons are silty clay loam or silty
clay. The Bg horizon has hue of 10YR, 5Y, or 2.5Y,
value of 4 to 6, and chroma of 1 or 2. The C horizon has
hue of 10YR, 5Y, or 2.5Y, value of 4 1o 6, and chroma of
1 to 4. it is mildly alkaline or moderately alkaline.

Morocco Series

The Morocco series consists of deep, somewhat
poorly drained, rapidly permeable soils on outwash
plains. These soils formed in sandy sediments. Slopes
range from O to 2 percent.

Morocco soils are simitar to Brems and Watseka soils
and are adjacent to Gilford, Maumee, Newton, and
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Zadog soils. Brems soils have a dominantly brownish
subsoil and have grayish mottles in the lower part of the
solum. Waiseka soils have a thick, dark surface layer.
Gilford, Maumee, Newton, and Zadog soils are in the
lower areas. They have a grayish subsoil. Also, Zadog
soils have accumulations of iron in the solum.

Typical pedon of Morocco loamy sand, in a cultivated
field; 270 feet north and 950 feet west of the southeast
comerofsec. 7, T.31 N.,, R. 7 W.

Ap—0 to 9 inches; dark grayish brown {(10YR 4/2) loamy
sand, light brownish gray (10YR 6/2) dry; weak fine
granular structure; very friable; common fine and
very fine roots; strongly acid; abrupt smooth
boundary.

E—9 to 14 inches; light yellowish brown (10YR 6/4)
loamy fine sand; common medium distinct light gray
(10YR 7/2) and few fine prominent strong brown
{7.5YR 5/8) mottles; single grain; loose; few very
fine roots; very strongly acid; clear wavy boundary.

Bw—14 to 22 inches; vary pale brown (10YR 7/3) fine
sand; common fine faint light gray {10YR 7/2) and
common medium distinct brownish yellow (10YR
6/8) mottles; single grain; loose; few very fine roots;
very strongly acid; clear wavy boundary.

Bg—22 to 35 inches; light gray (10YR 7/2) fine sand;
many coarse prominent yellowish red {5YR 5/8)
mottles; single grain; loose; few very fine roots; very
strongly acid; gradual wavy boundary.

C—35 to 60 inches; very pale brown (10YR 7/4) fine
sand; common mediumn distinct light gray (10YR
7/2) mottles; single grain; loose; common brownish
yellow (10YR 6/8) iron stains; strongly acid.

* The sclum is 24 1o 44 inches thick. The Ap horizon
has value of 3 or 4 and chroma of 1 or 2. It is sirongly
acid to slightly acid. Pedons in uncultivated areas have
an A horizon. This horizon is 3 to 5 inches thick. It has
value of 3 or 4 and chroma of 1 to 3. It is loamy sand,
loamy fine sand, or fine sand. It is strongly acid to
mediumn acid. The E, B, and C horizons are very strongly
acid to medium acid. The E horizon, if it occurs, has
vaiue of 4 to 6 and chroma of 3 or 4. It is sand, fine
sand, loamy sand, or loamy fine sand. The B and C
horizons are sand or fine sand. The B horizon has value
of 5 to 7 and chroma of 2 to 6. The C horizon has value
of 6 or 7 and chroma of 2 to 4.

Muskego Series

The Muskego series consists of deep, very poorly
drained soils on outwash plains and moraines. These
soils formed in organic deposits and in the underlying
coprogencus earth. Permeability is moderately rapid or
moderate in the organic material and stow in the
coprogenous earth. Slopes are 0 1o 1 percent.

Muskego soils are similar to Ackerman, Adrian,
Edwards, and Houghton soils and are adjacent to
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Ackerman, Adrian, and Houghton solls. The adjacent
soils are in positions on the landscape similar o those of
the Muskego soils. Ackerman s0ils have less than 14
inches of organic material above the coprogenous earth
and have sandy material within a depth of 51 inches.
Adrian, Edwards, and Houghton soils do not have
coprogenous earth in the subsurface or bottom tiers.

Typical pedon of Muskego muck, drained, in a
cuiltivated field; 1,000 feet west and 600 feet north of the
southeast comer of sec. 20, T. 30 N.,, R. 7W.

Op—~0 to 10 inches; sapric material, black (N 2/0)
broken face and rubbed, black (10YR 2/1) dry;
about 5 percent fiber, less than 1 percent rubbed;
moderate medium granular structure; very friable;
common medium roots; primarily herbaceous fiber;
medium acid; abrupt smooth boundary.

Ca1—10 to 14 inches; sapric material, black (N 2/0)
broken face and rubbed; about 3 percent fiber, less
than 1 percent rubbed; moderate medium
subangular blocky structure; very friable; few fine
roots; primarily herbaceous fiber; neutral; clear wavy
boundary.

Oa2—14 1o 18 inches; sapric material, dark brown
(7.5YR 3/2) broken face, very dark brown (7.5YR
2/2) rubbed; about 5 percent fiber, less than 1
percent rubbed; moderate medium subangular
blocky structure; very friable; primarily herbaceous
fiber; slightly acid; clear wavy baundary.

G1—18 1o 30 inches; grayish brown (2.5Y 5/2)
coprogenous earth; massive; slightly plastic;
common medium prominent yellowish brown {(10YR
5/6) iron stains in old root channels; strong
affervescence; moderately alkaline; gradual wavy
boundary.

C2—30 to 60 inches; gray (5Y 5/1) coprogenous earth;
massive; slightly plastic; strata of sand that are
about 0.25 inch thick and have a combined
thickness of less than 2 inches; strong
effervescence; moderately alkaline,

The depth to coprogenous earth is 18 to 30 inches.
The organic material is primarily herbaceous. It is
medium acid to neutral,

The surface tier is black (N 2/0 or 10YR 2/1). The
subsurface tier has hue of 10YR or 7.5YR, value of 2 or
3, and chroma of 1 to 3 or is black {N 2/0). The C
horizon has hue of 10YR, 5Y, or 2.5Y, value of 4 or 5,
and chroma of 1 or 2. It is neutral to moderately alkaline.

Mussey Series

The Mussey series consists of deep, very poorly
drained soils on outwash plains. These soils formed in
loamy sediments over sand. Permeability is moderate in
the solum and rapid in the substratum. Slopes are 0 1o 1
percent.
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Mussey soils are similar to Gilford soils and are
adjacent to those soils. Gilford soils have less clay in the
subsoll than the Mussey soils. They are in positions on
the landscape similar to those of the Mussey soils.

Typical pedon of Mussey mucky sandy loam, in a
cultivated field; 1,400 feet east and 1,900 fest north of
the southwest corner of se¢. 5, T. 30 N,, R. 6 W.

Ap—0 to 10 inches; black (10YR 2/1) mucky sandy
loam, dark gray (10YR 4/1) dry; moderate medium
granular structure; friable; common fine and very
fine roots; slightly acid; abrupt smooth boundary.

Big—10 to 13 inches; dark grayish brown (10YR 4/2)
clay loam; few medium distinct yvellowish brown
(10YR 5/4) motiles; moderate medium subangular
blocky structure; firm; many fine and very fine roots;
thin discontinuous dark gray (10YR 4/1) clay films
on faces of peds; common discontinuous black
(10YR 2/1) organic stains on faces of peds; very
dark gray (10YR 3/1) linings in old root channels;
slightly acid; clear wavy boundary.

2C1—13 to 19 inches; grayish brown (10YR 5/2) sand;
common medium distinct dark yellowish brown
(10YR 4/4) mottles; single grain; loose; few fine and
very fine roots; very dark gray (10YR 3/1) linings in
old root channels; neutral; gradual wavy boundary.

2C2—19 to 23 inches; brown (10YR 5/3) sand; few fine
faint gray (10YR 5/1) mottles; single grain; l0ose;
neutral; gradual wavy boundary,

2C3—23 to 30 inches; yellowish brown (10YR 5/4) sand;
single grain; ioose; about 2 percent gravel; neutral,
gradual wavy boundary.

2C4—30 to 47 inches; brown (10YR 5/3) sand; single
grain; loose; about 2 percent gravel; neutral; gradual
wavy boundary.

3C5—47 to 60 inches; dark brown (10YR 4/3} gravelly
sand; :Iaingle grain; loose; about 20 percent gravel;
neutral.

The solum is 12 to 20 inches thick. K is slightly acid to
mildly atkaline,

The A horizon has value of 2 or 3 and chroma of 1 or
2. It is mucky sandy loam or mucky fine sandy loam. The
Bt horizon has hue of 10YR or 2.5Y, value of 4 or 5, and
chroma of 1 or 2. It is clay loam or loam. The C horizon
has value of 5 or 6 and chroma of 1 to 4. it is sand or
gravelly sand. It is neutral or mildly alkaline.

Nesius Series

The Nesius series consists of deep, moderately well
drained, rapidly permeable soils on lake plains and
outwash plains. These soils formed in sandy eolian
deposits. Slopas range from 1 to 3 percent.

Nesius soils are similar to Brems, Qakviile, Sparta, and
Waiseka soils and are adjacent to Watseka soils. Brems
and Oakville soils have a light colored surface layer.
Qakville soils do not have grayish mottles in the lower
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part of the subsoil. Sparta soils have a solum that is
thicker than that of the Nesius soils and are brownish
throughout. Watseka soils have a dominantly grayish
subsoil. They are in the slightly lower areas.

Typical pedon of Nesius fine sand, 1 to 3 percent
slopes, in a cultivated field; 2,150 fest east and 2,550
feet south of the northwest corner of se¢. 9, T. 28 N., R.
7W.

Ap—o0 to 7 inches; very dark gray (10YR 3/1) fine sand,
grayish brown (10YR 5/2) dry, weak fine granular
structure; very friable; many fine and very fine roots;
" neutral; abrupt smooth boundary. : .

A—7 to 18 inches; dark brown (10YR 3/3) fine sand
grayish brown (10YR 5/2) dry; weak medium
granular structure; very friable; common fine and
very fine roots; neuiral; abrupt smooth boundary.

Bw1—18 to 25 inches; dark yeliowish brown {(10YR 3/4)
fine sand; many medium distinct dark yellowish
brown (10YR 4/4) motiles; weak medium
subangular blocky structure; very friable; few very
fine roots; neutral; clear wavy boundary.

Bw2—25 to 31 inches; brown (10YR 4/3) fine sand,
many medium distinct dark yellowish brown (10YR
4/6) mottles; weak medium subangular blocky
structure; very friable; neutral; clear wavy boundary,

. Bw3—31 to 37 inches; yellowish brown (10YR 5/8) fine

sand; many medium distinct yellowish brown (10YR
'5/4) and dark yellowish brown (10YR 4/4) motiles;
weak medium subangular blocky structure; very
friable; neutral; ¢lear wavy boundary.

Bw4—37 to 44 inches; strong brown (7.5YR 5/6) fine
sand; many medium distinct brown (7.5YR 5/4) and
light brownish gray (10YR 6/2) motiles; weak
medium subangular blocky struciure; very friable;
neutral; clear wavy boundary.

Bw5s—44 to 51 inches; dark yellowish brown (10YR 4/6)
fine sand; many medium faint dark yellowish brown
(10YR 4/4) and common medium distinct fight
brownish gray (10YR 6/2) mottles; weak medium
subangular blocky structure; very friable; neutral,
clear wavy boundary.

Cg—>51 to 60 inches; grayish brown (10YR 5/2) fine
sand; many coarse distinct yellowish brown (10YR
5/4) mottles; single grain; loose; neutral.

The solum is 40 to 60 inches thick. The A horizon has
value of 2 or 3 and chroma of 1 10 3. The B horizon has
hue of 10YR or 7.5YR, value of 3 to 5, and chroma of 3
to 6. The C horizon has value of 5 or 6 and chroma of 2
to 6. It is fine sand or sand.

Newton Series

The Newton series consists of deep, very poorly
drained, rapidly permeable soiis on outwash plains.
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These soils formed in sandy sediments. Slopes are 0 to
1 percent.

Newton soils are similar to Maumee and Zadog soils
and are adjacent to Morocco and Oakville soils. Maumee
and Zadog soils are less acid throughout than the
Newton soils. Also, Zadog soils have accumulations of
iron in the solum. Morocco soils have a dominantly
brownish layer in the upper part of the subsoil. They are
in the slightly higher areas. Oakville soils are brownish
throughout. They are on the highest part of the
landscape.

Typical pedon of Newton loamy fine sand, undrained,
in a wooded area; 700 feet west and 150 feet south of
the northeast corner of sec. 2, T. 31 N, R. 5 W.

A1—0 to 6 inches; very dark gray (10YR 3/1) loamy fine
sand, dark gray (10YR 4/1) dry; weak fine granular
structure; very friable; many fine and very fine roots;
few streaks of light gray (10YR 7/2) uncoated sand
grains; very strongly acid; clear smooth boundary.

A2—6 to 10 inches; very dark gray (10YR 3/1) loamy
fine sand, dark gray (10YR 4/1) dry; weak fine
granular structure; very friable; many fine and very
fine roots; common sireaks of light gray (10YR 7/2)
uncoated sand grains; very strongly acid; clear
smooth boundary.

AC—10 to 15 inches; light brownish gray (10YR 6/2)
loamy fine sand; few fine distinct dark gray (10YR
4/1) mottles; weak coarse subangular blocky
structure; very friable; common fine and very fine
roots; many very dark gray (10YR 3/1) organic
streaks; very strongly acid; clear smooth boundary.

Cg1—15 to 25 inches; light brownish gray (10YR 6/2)
fine sand; single grain; loose; few very fine roots;
very strongly acid; clear smooth boundary.

Cg2—25 to 33 inches; light brownish gray {2.5Y 6/2) fine
sand; single grain; loose; strongly acid; clear smooth
boundary.

Cg3—33 to 60 inches; light brownish gray (10YR 6/2)
fine sand; single grain; loose; strongly acid.

Reaction is very strongly acid to medium acid
throughout the profile. The A horizon has chroma of 1 or
2. It is sand or loamy fine sand. The C horizon has hue
of 10YR or 2.5Y and value of 4 to &. It is sand, fine
sand, or loamy fine sand.

Qakville Series

The Oakville series consists of deep, well drained and
moderately well drained, rapidly permeable soils on
outwash plains. These soils formed in sandy sediments.
Slopes range from 1 to 15 percent.

Oakville soils are similar to Brems, Chelsea, Nesius,
and Sparta soils and are adjacent to Newton and Zadog
soils. Brems soils have grayish mottles in the lower part
of the subsoil, Chelsea soils have textural bands in the
subsoil. Nesius, Sparta, and Zadog soils have a dark
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surface layer that is thicker than that of the Qakvilie
soils. Newton and Zadog soils are in the lower areas.
They have a grayish subsoil.

Typical pedon of Oakville fine sand, 2 to 6 percent
slopes, in a wooded arsa; 100 feet south and 1,800 feet
east of the northwest corner of sec. 17, T.31 N, R. 7
W.

A—0 10 4 inches; very dark grayish brown (10YR 3/2)
fine sand, brown (10YR 5/3) dry; weak fine granular
structure; very friable; many fine and few medium
roots; neutral; abrupt smooth boundary.

BA—4 to 9 inches; dark brown (10YR 4/3} fine sand;
single grain; loose; many fine and few medium roots;
slightly acid; clear wavy boundary.

Bw1—9 to 15 inches; dark yellowish brown (10YR 4/4)
fine sand; single grain; loose; many fine roots;
neutral; clear wavy boundary.

Bw2—15 to 34 inches; yellowish brown (10YR 5/6) fine
sand; single grain; loose; many fine roots; neutral;
clear wavy boundary.

C—34 to 60 inches; light yellowish brown (10YR 6/4)
fine sand; single grain; loose; common very fine
roots; neutral.

The solum is 20 fo 40 inches thick. Reaction is
medium acid to neutral throughout the profile.

The A horizon has value of 2 or 3 and chroma of 1 or
2. It is sand, loamy sand, or fine sand. Some pedons
have an Ap horizon. This horizon has value of 3 or 4 and
chroma of 2. it is sand, loamy sand, or loamy fine sand.
The B and C horizons are sand or fine sand. The B
horizon has hue of 10YR or 7.5YR, value of 4 to 6, and
chroma of 3 to 6. The C horizon has value of 5 to 7 and
chroma of 2 to 6. A moderately wet phase is mapped in
the county.

Octagon Series

The Octagon series consists of deep, well drained,
moderately permeable soils on recessional moraines.
These soils formed in loamy sediments and in the
underlying loamy till. Slopes range from 6 to 12 percent.

Octagon soils are similar to Parr and Wawasee soils
and are adjacent to Brookston, Metamora, and Wawasee
soils. Parr scils have a dark surface laver that is thicker
than that of the Octagon soils. Wawasee soils have a
surface layer that is lighter colored than that of the
Octagon soils. They are in positions on the landscape
similar to those of the Octagon soils. Brookston soils
have a grayish subscil. They are in the lower areas.
Metamora soils have grayish mottles in the lower part of
the subsoil. They are in the slightly lower areas.

Typical pedon of Octagon fine sandy loam, 6 to 12
percent slopes, eroded, in a cultivated field; 400 feet
east and 1,600 feet south of the northwest corner of
sec. 8, T.29 N, R.6 W.
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Ap—O0 to 8 inches; very dark gray (10YR 3/1) fine sandy
loam, dark grayish brown (10YR 4/2) dry; mixed with
dark brown (10YR 4/3) material in the lower part;
moderate medium granular structure; friable;
commen medium roots; about 2 percent gravel;
slightly acid; abrupt smooth boundary.

BA—8 to 13 inches; dark brown (10YR 4/3) fine sandy
loam; moderate medium subangular blocky
structure; friable: few fine roots; patchy very dark
gray {10YR 3/1) organic stains on faces of peds;
about 5 percent gravel; medium acid; clear wavy
boundary.

2B8t1—13 to 18 inches; dark yellowish brown (10YR 4/4)
loam; moderate medium subangular blocky
structure; firm; few fine roots; thin patchy dark brown
(10YR 4/3) clay films on faces of peds; about 2
percent gravel; medium acid; clear wavy boundary.

2Bt2—18 to 30 inches; dark yellowish brown (10YR 4/4)
joam; moderate medium subangular blocky
structure: firm; few fine roots; thin discontinuous
dark brown (10YR 4/3) clay films on faces of peds;
about 2 percent gravel; slightly acid; clear wavy
boundary.

2BC—30 to 36 inches; yellowish brown {10YR 5/4)
loam; weak coarse subangular blocky structure; firm;
thin continuous dark brown (10YR 4/3) clay films on
faces of peds; about 3 percent gravel; slight
effervescence; mildly alkaline; gradual wavy
boundary.

20—36 to 60 inches; brown (10YR 5/3) loam; massive;
friable; few discontinuous white (10YR 8/1) coatings
of carbonate on internal planes; about 5 percent
gravel; strong effervescence; mildly alkaline.

The solum is 24 to 40 inches thick. The Ap harizon
has chroma of 1 or 2. It is fine sandy loam or sandy
loam. It is medium acid to neutral. The 2Bt horizon has
value of 4 or 5 and chroma of 3 or 4. It is loam or clay
loam. It is medium acid or slightly acid in the upper part
and slightly acid or neutral in the lower part. The 2C
horizon has chroma of 3 or 4. li is mildly alkaline or
moderately alkaline.

Odell Series

The Odell series consists of deep, somewhat poorly
drained, moderately permeable soils on ground
moraines. These soils formed in loamy sediments and in
the underlying loam fill. Slopes range from 0 to 2
percent.

Odell soils are similar to Andres and Darroch soils and
are adjacent to Darroch and Wolcott soils. Andres sails
have a substratum of silty glacial till. Darroch soils
generally are stratified throughout the subsiratum. The
Darroch soils that have a till substratum are stratified in
the lower part of the subsoil and in the upper part of the
substratum. They have loam till within a depth of 60
inches. They are in positions on the landscape similar to
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those of the Odell soils. Wolcott soils have a grayish
subsoil. They are in the lower areas.

Typical pedon of Odell loam, in a cultivated area of
Darroch, till substratum-Odell complex; 100 feet west
and 2,500 feet south of the northeast corner of sec. 28, -
T.27N,R. 6 W.

Ap—O to 10 inches; very dark gray (10YR 3/1) loam,
dark gray (10YR 4/1) dry; moderate medium
granular structure; friable; few fine and very fine
roots; slightly acid; abrupt smooth boundary.

Bt1—10 to 20 inches; dark brown (10YR 4/3) clay loam:
common fine faint dark gray (10YR 4/1) mottles;
moderate medium subangular blocky structure; firm;
few fine and very fine roots; discontinuous very dark
grayish brown (10YR 3/2) organic stains in pores
and old root channels; thin discontinuous dark
grayish brown (10YR 4/2) clay films on faces of
peds; about 2 percent gravel; slightly acid; gradual
wavy boundary.

Bt2—20 to 32 inches; brown (10YR 5/3) clay loam;
common medium distinct gray {10YR 6/1) mottles;
moderate medium subangular blocky structure; firm;
thin discontinuous dark grayish brown (10YR 4/2)
clay fitms on faces of peds; common black (10YR
2/1) concretions of iron and manganese oxide;
about 3 percent gravel; neutral; clear wavy
boundary.

C1—32 to 46 inches; yellowish brown (10YR 5/4) clay
loam:; many medium distinct yellowish brown (10YR
5/8) mottles; massive; friable; about 3 percent
gravel; slight effervescence; mildly alkaline; clear
wavy boundary.

C2—46 to 80 inches; brown (10YR 5/3) loam; massive;
friable; many light gray (10YR 7/1) coatings of
carbonate on internal planes; about 5 percent
gravel; strong effervescence; moderately alkaline.

The thickness of the solum and the depth to free
carbonates are 27 to 35 inches. Reaction is medium acid
to neutral in the solum and mildly alkaline or moderately
alkaline in the C horizon. The content of coarse
fragments is 0 to 5 percent throughout the profile.

The A horizon has value of 2 or 3 and chroma of 1 or
2 The Bt horizon has value of 4 or 5 and chroma of 3 or
4. The C horizon has hue of 10YR or 2.5Y, value of 4 to
6, and chroma of 3 or 4.

Ormas Series

The Ormas series consists of deep, well drained soils
on outwash plains. These soils formed in sandy and
loamy sediments over sand and gravel. Permeability is
rapid and moderately rapid in the solum and very rapid in
the substratum. Slopes range from 2 t0 6 percent.

Ormas soils are similar to Chelsea and Ormas Variant
soils and are adjacent to Houghton and Martinsville soils.
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Chelsea soils have less gravel in the lower part of the
solum and in the substratum than the Ormas soils.
Ormas Variant soils have more sand throughout than the
Ormas soils. Houghton soils formed in more than 51
inches of muck. They are in the lower areas. Martinsville
soils have more clay in the subsoil than the Ormas soils.
They are in positions on the landscape similar to those
of the Ormas soils.

Typical pedon of Ormas loamy fine sand, 2 to 6
percent slopes, in a cultivated field; 1,700 feet west and
150 feet south of the northeast corner of sec. 31, T. 30
N.,R.6W.

Ap—O0 to 8 inches; dark brown {(10YR 3/3) loamy fine
sand, pale brown (10YR 6/3) dry; weak fine granuiar
structure; very friable; many fine roots; neutral;
abrupt smooth boundary.

A—8 to 12 inches; brown (10YR 4/3) loamy fine sand;
weak coarse subangular blocky structure; very
friable; common fine roots; very strongly acid; clear
wavy boundary.

E1—12 to 19 inches; yellowish brown (10YR 5/4) loamy
fine sand; weak coarse subangular blocky structure;
very friable; few fine roots; very strongly acid; clear
wavy boundary.

E2—19 to 37 inches; yellowish brown (10YR 5/4) loamy
sand; single grain; loose; few very fine roots;
medium acid; clear wavy boundary.

2Bt1—37 to 46 inches; dark brown (7.5YR 4/4) sandy
clay loam; moderate medium subangular blocky
structure; firm; thin discontinuous brown (10YR 4/3)
clay films on faces of peds; about 5 percent gravel;
medium acid; gradual wavy boundary.

2Bt2—46 to 50 inches; dark brown (7.5YR 4/4) gravelly
fine sandy loam; moderate medium subangular
blocky structure; friable; thin discontinuous dark
yellowish brown (10YR 4/4) clay films on faces of
peds; about 16 percent gravel; neutral; clear wavy
boundary.

3C—50 to 60 inches; brown (10YR 5/3) very gravelly
coarse sand; single grain; ioose; about 47 percent
gravel; strong effervescence; moderately alkaline.

The solum is 48 to 50 inches thick. The A horizon has
vatue of 3 1o 5. It is loamy fine sand or loamy sand. It is
very strongly acid to neutral. The E horizon has chroma
of 3 or 4. It is loamy fine sand, loamy sand, or sand. [t is
medium acid or slightly acid. The 2Bt horizon has hue of
10YR or 7.5YR and value of 4 or 5. It is sandy clay loam,
gravelly sandy clay loam, or gravelly fine sandy loam. It
is strongly acid to neutral. The 3C horizon has chroma of
3 or 4. It is mildly alkaline or moderately alkaline.

Ormas Variant

The Ormas Variant consists of deep, well drained,
rapidly permeable soils on outwash plains. These soils
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formed in sandy sediments over gravelly and sandy
material. Slopes range from 2 to 6 percent.

Ormas Variant soils are similar to Chelsea and Ormas
soils and are adjacent to Houghton and Martinsville soils.
Chelsea scils have textural bands in the lower part of the
solum. Houghton soils formed in more than 51 inches of
muck. They are in the lower areas. Martinsville and
Ormas soils have more c¢lay in the solum than the Ormas
Variant soils. Martinsville soils are in positions on the
landscape similar to those of the Ormas Variant soils.

Typical pedon of Ormas Variant loamy sand, 2 to 6
percent slopes, in a cultivated field; 600 feet west and
1,100 feet north of the southeast comer of sec. 5, T. 28
N, R. 6 W.

Ap—0 to 8 inches; very dark grayish brown (10YR 3/2)
loamy sand, light brownish gray (10YR 6/2) dry;
weak fine granular structure; very friable; common
fine roots; about 1 percent gravel; strongly acid;
abrupt smooth boundary.

E1—8 to 14 inches; dark brown (10YR 4/3) sand; single
grain; loose; few fine roots; common very dark
grayish brown (10YR 3/2) organic stains in pores
and old root channels; about 2 percent gravel;
medium acid; clear smooth boundary.

E2—14 to 24 inches; dark brown (10YR 4/3) sand;
single grain; loose; few very fine roots; about 3
percent gravel; slightly acid; clear smooth boundary.

Bt—24 to 33 inches; dark brown (7.5YR 4/4) loamy
coarse sand; weak coarse subangular blocky
structure; very friable; few very fine roots; few
patchy dark yellowish brown {10YR 3/4) clay
bridges between sand grains; about 10 percent
gravel; neutral; diffuse irregular boundary.

2C1—33 to 42 inches; dark yellowish brown (10YR 4/4)
coarse sand; single grain; loose; about 13 percent
gravel; strong effervescence; moderately alkaline;
gradual wavy boundary. o

2C2—42 to 52 inches; yellowish brown (10YR 5/4)
gravelly coarse sand; single grain; loose; about 15
percent gravel; strong effervescence; moderately
alkaline; gradual wavy boundary.

2C3—52 to 60 inches; dark yellowish brown (10YR 4/4)
coarse sand; single grain; loose; about 13 percent
gravel; strong effervescence; moderately alkaline.

The solum is 33 to 38 inches thick. The A horizon is
loamy sand or sand. It is strongly acid to slightly acid.
The E and Bt horizons have hue of 10YR or 7.5YR,
value of 4 or 5, and chroma of 3 to 6. They are loamy
sand, sand, or loamy coarse sand. The E horizon is
strongily acid to slightly acid, and the Bt horizon is
strongly acid to neutral. The 2C horizon has value of 4 or
5. It is gravelly coarse sand, coarse sand, gravelly sand,
or sand. it is neutral to moderately alkaline.
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Papineau Serles

The Papineau series consists of deep, somewhat
poorly drained soils on outwash plains. These soils
formed in loamy outwash and in the underlying silty and
clayey lacustrine sediments. Permeability is moderate in
the upper part of the solum and slow in the lower part
and in the substratum. Slopes are 0 to 1 percent.

The Papineau soils in this county are taxadjuncts to
the series because they do not have a sufficient
difference in clay content between the loamy outwash
and the underlying clayey sediments to meet the criteria
for contrasting textures. This difference, however, does
not alter the usefulness or behavior of the soils.

Papineau soils are similar to Darroch and Strole soils
and are adjacent to Iroguois, Montgomery, and Simonin
soils. Darroch soils have less clay in the lower part of
the solum and in the substratum than the Papineau soils.
Strole soils have more clay in the upper part of the
solum than the Papineau soils. Iroquois and Montgomery
soils have a grayish subsoil. They are in the lower areas.
Simonin soils have a dominantly brownish subsoit and
have less clay in the upper part of the subsoil than the
Papineau soils. They are in the slightly higher areas.

Typical pedon of Papineau sandy loam, in a cultivated
field; 100 feet west and 1,600 feet north of the southeast
corner of sec. 11, T. 286 N., R. 7 W.

Ap—o0 to 10 inches; very dark gray (10YR 3/1) sandy
loam, gray (10YR 5/1) dry; moderate medium
granular structure; friable; many fine and very fine
roots; very strongly acid; abrupt smooth boundary.

AB—10 to 14 inches; very dark gray {10YR 3/1) sandy
clay loam, grayish brown (10YR 5/2) dry; moderate
medium subangular blocky structure; friable;
common very fing roots; strongly acid; clear wavy
boundary.

Btg1—14 to 24 inches; grayish brown {10YR 5/2) sandy
clay loam; commaon fine distinct yellowish brown
{10YR 5/6) moitles; moderate medium subanguiar
blocky structure; firm; common very fine roots; thin
continuous dark grayish brown (10YR 4/2) clay films
on faces of peds; common very dark gray (10YR
3/1) organic stains on internal planes; medium acid;
clear wavy boundary.

2Btg2—24 to 28 inches; grayish brown (2.5Y 5/2) silty
clay; common medium distinct olive brown (2.5Y
4/4) mottles; moderate medium prismatic structure;
firm; few very fine roots; thin continuous gray (10YR
5/1) clay films on faces of peds; neutral; clear wavy
boundary.

2Btg3—28 to 32 inches; grayish brown (2.5Y 5/2) silty
clay; common medium distinct olive brown (2.5Y
4/4) mottles; weak medium prismatic structure; firm;
thin discontinuous gray (10YR 5/1) clay films on
faces of peds; neutral; clear wavy boundary.

2Cg—32 to 60 inches; gray (N 6/0) silty clay; common
coarse distinct olive brown (2.5Y 4/4) mottles;

Soil Survey

massive; firm; few white (10YR 8/1) coatings of
carbonate on internal planes; strong effervescence;
moderately alkaline.

The solum is 24 to 40 inches thick. The depth io the
underlying fine textured material is 18 to 30 inches.

The A horizon has value of 2 or 3 and chroma of 1 or
2. It is sandy loam or sandy clay loam. It is very strongly
acid to neutral. The Bt and 2Bt horizons have hue of
10YR, 5Y, or 2.5Y, value of 4 or 5, and chroma of 2 to 4.
The Bt horizon is sandy clay loam, clay loam, or loam. It
is medium acid to neutral. The 2Bt horizon is neutral or
mildly alkaline. The 2Bt and 2C horizons are silly clay or
clay. The 2C horizon has hue of 5Y or 2.5Y, value of 4
to 8, and chroma of 1 to 3. It is mildly alkaline or
moderately alkaline.

Parr Series

The Parr series consists of deep, well drained,
moderately permeable soils on recessional moraines.
These soils formed in loamy sediments and in underlying
loamy till. Slopes range from 2 o 6 percent.

Parr soils are similar to Ayr, Corwin, Octagon, and
Wawasee soils and are adjacent to Ayr and Brookston
soils. Ayr soils have more sand in the upper part of the
solum than the Parr soils. They are in positions on the
landscape similar to those of the Parr soils. Corwin soils
have grayish mottles in the lower part of the subsoil.
Octagon soils have a thin, dark surface layer. Wawasee
soils have a surface layer that is lighter colored than that
of the Parr soils. Brookston soils have a grayish subsoil.
They are in the lower areas.

Typical pedon of Parr fine sandy loam, in a cultivated
area of Parr-Ayr complex, 2 to 6 percent slopes; 2,240
feet west and 400 feet south of the northeast corner of
sec. 13, T.29 N, R.7W.

Ap—0 to 10 inches; very dark gray (10YR 3/1) fine
sandy loam, grayish brown (10YR 5/2) dry;
moderate medium granular structure; friable; many
fine and very fine roots; about 2 percent gravel;
neutral; abrupt smooth boundary.

BA—10 io 14 inches; brown (10YR 4/3) fine sandy
loam; moderate fine subangular blocky structure;
firm; many fine roots; common very dark gray (10YR
3/1) organic stains in old root channels; about 4
percent gravel; slightly acid; clear smooth boundary.

2Bt1—14 to 26 inches; dark yellowish brown (10YR 4/4)
clay loam; moderate medium subanguiar blocky
structure; firm; common very fine roots; thin
discontinuous dark brown (7.5YR 4/4) clay films on
faces of peds; about 1 percent gravel; slightly acid;
gradual wavy boundary.

2Bt2—26 to 31 inches; yellowish brown (10YR 5/4)
sandy clay ioam; moderate medium subangular
blocky structure; firm; few very fine roots; thin
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continuous dark brown (10YR 4/3) clay films on
faces of peds; about 5 percent gravel; neutral; clear
wavy boundary.

2C—31 to 60 inches; brown (10YR 5/3) loam; massive;
friable; few light gray (10YR 7/1) coatings of
carbonate on internal planes; about 5 percent
gravel; strong effervescence; moderately alkaline.

The solum is 25 to 35 inches thick. The Ap horizon
has chroma of 1 or 2. It is loam or fine sandy loam. It is
medium acid to neutral. The 2Bt horizon has value of 4
or § and chroma of 3 to 6. It is sandy clay loam, loam, or
clay loam. It is medium acid or slightly acid in the upper
part, and slightly acid or neutral in the lower part. The 2C
horizon has chroma of 3 or 4. It is mildly alkaline or
moderately alkaline.

Prochaska Series

The Prochaska series consists of deep, very poorly
drained, rapidly permeable soils on the second bottoms
of flood plains. These soils formed in sandy alluvium.
Slopes are 0 to 1 percent.

Prochaska soils are similar to Craigmile and Suman
soils and are adjacent to those soils. Craigmile and
Suman soils have more clay in the upper part than the
Prochaska soils. Craigmile soils are in the positions on
the landscape similar to those of the Prachaska soils.
Suman soiis are in the slightly lower areas.

Typical pedon of Prochaska loamy sand, frequently
flooded, in a cultivated field; 1,100 feet east and 200
feet north of the southwest comer of sec. 35, T. 33 N.,
R. 7 W.

Ap—O0 to 10 inches; very dark gray (10YR 3/1) loamy
sand, gray (10YR 5/1) dry; weak fine granular
structure; very friable; many fine and very fine roots;
medium acid; abrupt smooth boundary.

A—10 0 14 inches; very dark gray (10YR 3/1) loamy
sand, gray (10YR 5/1) dry; few fine distinct dark
gray (10YR 4/1) mottles; weak medium subangular
blocky structure; very friable; common fine and very
fine roots; common discontinuous black (10YR 2/ 1)
organic streaks; few splotches of light gray (10YR
7/2) uncoated sand grains; medium acid: clear wavy
boundary.

Bg1—14 to 24 inches; dark grayish brown (10YR 4/2)
loamy sand; common medium distinct light brownish
gray (10YR 6/2) mottles; weak medium subangular
blocky structure; very friable; common fine and very
fine roots; common discontinuous very dark gray
(10YR 3/1) organic streaks; slightly acid; gradual
wavy boundary.

Bg2—24 tc 33 inches; dark gray (10YR 4/1) loamy sand;
common medium distinct light brownish gray (10YR
6/2) mottles; weak medium subangular blocky
structure; very friable; few fine roots; common
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discontinuous very dark gray (10YR 3/1) organic
streaks; slightly acid; clear wavy boundary.

BCg—33 to 38 inches; gray (10YR 5/1) loamy sand;
common medium faint light brownish gray (10YR
6/2) mottles; weak medium subanguiar blocky
structure; very friable; few discontinuous very dark
gray (10YR 3/1) organic streaks; neutral; clear wavy
boundary.

Cg—36 to 80 inches; light brownish gray (10YR 6/2)
sand; single grain; loose; slight effervescence; mildly
aikaline. ‘

The solum is 30 to 36 inches thick. The A horizon has
value of 2 or 3 and chroma of 1 or 2 or is black (N 2/0).
It is sand, loamy sand, or loamy fine sand. it is strongly
acid to neutral. The Bg horizon has value of 4 to 6 and
chroma of 1 or 2. it is sand or loamy sand and is
medium acid to neuiral. The G horizon has value of 5 to
7 and chroma of 1 to 3. It is medium acid to mildly
alkaline,

Reddick Series

The Reddick series consists of deep, poorly drained
soils on ground moraines. These soils formed in silty and
loamy sediments over silty till. Permeability is moderate
in the solum and slow or very slow in the substratum.
Slopes are 0 to 1 percent.

Reddick soils are similar to Brookston, Montgomery,
and Wolcott soils and are adjacent to Andres and Corwin
soils. Brookston soils have more clay in the upper part of
the subsoil than the Reddick soils and have a
substratum of loam till. Montgomery soils have more clay
throughout than the Reddick soils and formed in
lacustrine sediments. Wolcott soils have less clay in the
substratum than the Reddick soils. Andres soils have a
dominantly brownish layer in the subsoil. They are in the
slightly higher areas. Corwin soils have a dominantly
brownish subsoil. They are in the higher areas.

Typical pedon of Reddick silty clay loam, in a
cultivated field; 1,700 feet west and 475 feet north of the
southeast cormer of sec. 32, T. 27 N, R. 7 W.

Ap—0 to 11 inches; black (10YR 2/1) silty clay loam,
dark gray (10YR 4/1) dry; moderate medium
granular structure; firm; common fine and very fine
roots; about 1 percent gravel; medium acid; abrupt
smooth boundary.

AB—11 to 17 inches; very dark gray (10YR 3/1) clay
loam, dark gray (10YR 4/1) dry; moderate medium
subangular blocky structure; firm; common very fine
roots; about 2 percent gravel; slightly acid; clear
wavy boundary.

Bg1—17 to 23 inches; dark gray (10YR 4/1) clay loam:
common fine distinct yellowish brown (10YR 5/6)
mottles; moderate medium subangular blocky
structure; firm; few very fine roots; common very
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dark gray (10YR 3/1) organic stains on faces of
peds; about 4 percent gravel; neutral; clear wavy
boundary.

Bg2—23 to 32 inches; olive gray (5Y 5/2) clay loam;
common coarse prominent olive brown (2.5Y 4/4)
mottles; moderate medium prismatic structure
parting to moderate medium subangular blocky; firm;
few very fine roots; thin discontinuous dark gray (N
4/0) silt coatings on faces of peds; few very dark
gray (10YR 3/1) organic stains on faces of peds;
about 3 percent gravel; neutral; clear wavy
boundary.

Bg3—32 to 42 inches; gray (5Y 5/1) clay loam; common
medium prominent yellowish brown (10YR 5/8) and
strong brown (7.5YR 5/6) mottles; moderate
medium prismatic structure parting to moderate
medium angular blocky; firm; few very fine roots; thin
discontinuous dark gray (10YR 4/1) silt coatings on
faces of peds; about 2 percent gravel; slight
effervescence; mildly alkaline; clear wavy boundary.

2BCg—42 to 50 inches; gray (5Y 5/1) silty clay loam;
common medium prominent strong brown (7.5YR
5/6) mottles; weak coarse prismatic structure
parting to weak coarse subangular blocky; firm;
about 8 percent gravel; strong effervescence; mildly
alkaline; clear wavy boundary.

2Cg—50 to 60 inches; gray (N 6/0) silty clay loam; many
medium prominent yellowish brown (10YR 5/6)
mottles; massive; firm; about 2 percent gravel;
strong effervescence; moderately alkaline.

The solum is 42 to 55 inches thick. It is silty clay loam
or clay loam.

The A horizon has hue of 10YR, value of 2 or 3, and
chroma of 1 or is black (N 2/0). The B herizon has hue
of 10YR or 5Y, value of 4 to 6, and chroma of 1 or 2 or
is gray (N 6/0). The 2C horizon has hue of 10YR or 5Y,
value of 4 or 5, and chroma of 1 to 4 or is gray (N 6/0).
It is mildly alkaline or moderately alkaline.

Rensselaer Series

The Rensselaer series consists of deep, very poorly
drained, moderately permeable soils on outwash plains
and recessional moraines. These soils formed in
stratified, loamy and siity sediments. Slopes are 0 to 1
percent.

Rensselaer soils are similar to Brookston, Iroquois,
Reddick, and Wolcott soils and are adjacent to
Aubbeenaubbse, Darroch, and Wolcott soils. Brookston,
Reddick, and Wolcott soils have till within a depth of 60
inches. lroquois soils have more clay in the lower part of
the solum and in the substratum than the Rensselaer
soils. Aubbeenaubbee and Darroch soils have a
dominantly brownish layer in the upper part of the
subsoil. They are in the slightly higher areas. Wolcott
soils have less clay in the subsoil than the Rensselaer
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soils. They are in positions on the landscape similar to
those of the Rensselaer soils. .

Typical padon of Rensselaer loam, in a cultivated field;
400 feet west and 1,100 feet south of the northeast
corner of sec. 26, T.28 N., R. 7 W.

Ap—O0 to 10 inches; very dark gray (10YR 3/1) loam,
gray (10YR 5/1) dry; moderate medium granular
structure; friable; many fine and very fine roots;
medium acid; abrupt smooth boundary.

AB—10 to 15 inches; very dark gray (10YR 3/1) loam,
gray (10YR 5/1) dry; common fine distinct light olive
brown {2.5Y 5/4) mottles; moderate medium
subangular blocky structure; firm; common fine and
very fine roots; slightly acid; clear wavy boundary.

Btg1—15 to 20 inches; dark gray (10YR 4/1) loam;
common fine distinct light olive brown (2.5Y 5/4)
motties; moderate medium subangular blocky
structure: firm; few very fine roots; thin discontinuous
very dark gray (10YR 3/1) clay fims on faces of
peds; slightly acid; clear smooth boundary.

Btg2—20 to 25 inches; grayish brown (2.5Y 5/2) loam;
common medium distinct light olive brown (2.5Y
5/6) mottles; moderate medium subangular blocky
structurs; firm; few fine roots; thin discontinuous
gray (10YR 5/1) clay films on faces of peds; slightly
acid: clear wavy boundary.

Btg3—25 to 37 inches; gray (10YR 5/1) loam; common
medium distinct yellowish brown (10YR 5/8) motiles;
moderate medium subangular blocky structure; firm;
thin discontinuous dark gray (10YR 4/1) clay films
on faces of peds; slight effervescence; mildly
alkaline; gradual wavy boundary.

2BCg—37 to 42 inches; gray (10YR 6/1) silt lcam;
common coarse distinct sirong brown (7.5YR 5/8)
mottles; weak coarse subangular blocky structure;
firm; slight effervescence; mildly alkaline; clear wavy
boundary.

2Cg1—42 to 50 inches; gray (10YR 8/1) siit loam that
has thin strata of fine sand; common medium
distinct strong brown (7.5YR 5/8) mottles; massive;
friable; strong effervescence; moderately alkaline;
clear wavy boundary.

2Cg2—50 10 80 inches; gray (5Y 5/1) silt loam that has
thin strata of fine sand and very fine sand; common
coarse prominent strong brown (7.5YR 5/8) mottles;
massive; friable; strong effervescence; moderately

“alkaline.

The solum is 40 to 50 inches thick. The A horizon has
value of 2 or 3. It is loam or fine sandy loam. It is
medium acid to neutral. The Btg horizon has hue of
10YR, 5YR, or 2.5Y, value of 4 to 6, and chroma of 1 or
2. 1t is loam, clay loam, or sandy clay loam. It is slightly
acid or neutral in the upper part and neutral or mildly
alkaline in the lower part. The 2Cg horizon has hue of
10YR or 5Y, value of 5 or 6, and chroma of 1 or 2. It is
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mildly alkaline or moderately alkaline and contains free
carbonates. Till substratum phases are mapped in the
county.

Rockton Series

The Rockton series consists of moderately deep, well
drained, moderately permeable soils on ground moraines
and outwash plains. These soils formed in loamy
sediments over limestone bedrock. Slopes range from 1
to 3 percent.

Rockton soils are adjacent to Faxon, Grovecity, and
Sparta soils. Grovecity soils do not have limestone
bedrock within a depth of 40 inches. They are in the
slightly lower areas. Faxon soils have a grayish subsoil.
They are in the lower areas. Sparta soils do not have
limestone bedrock within a depth of 60 inches. They are
in the slightly higher areas.

Typical pedon of Rockton fine sandy loam, 1 to 3
percent slopes, in a cultivated field; 2,450 fest west and
1,400 feet north of the southeast corner of sec. 23, T. 29
N.,R. 6 W.

Ap—0 to 10 inches; very dark grayish brown (10YR 3/2)
fine sandy loam, gray {10YR 5/1) dry; moderate
medium granular structure; friable; many fine and
very fine roots; about 1 percent gravel; slightly acid;
abrupt smooth boundary.

A-—-10 to 15 inches; very dark grayish brown (10YR 3/2)
fine sandy loam, grayish brown (10YR 5/2) dry;
moderate medium subangular blocky structure;
friable; common fine and very fine roots; about 1
percent gravel, slightly acid; clear smooth boundary.

Bt1—15 to 28 inches; dark yellowish brown (10YR 4/4)
loam; moderate medium subangular biocky
structure; firm; few very fine roots; thin discontinuous
dark brown (10YR 3/3) clay films on faces of peds;
about 2 percent gravel; medium acid; graduat wavy
boundary.

Bt2—28 to 36 inches; brown (10YR 4/3) sandy clay
loam; moderate medium subangular blocky
structure, firm; thin discontinuous dark brown (10¥YR
3/3) clay films on faces of peds; about 2 percent
gravel; slightly acid; abrupt wavy boundary.

R—36 inches; consolidated limestone bedrock.

The solum is 20 to 40 inches thick. The A horizon has
chroma of 1 or 2. It is fine sandy loam or loam. It is
medium acid or slightly acid. The Bt horizon has value of
4 or 5 and chroma of 3 or 4. It is loam, sandy clay loam,
or clay loam. It is medium acid or slightly acid in the
upper part and slightly acid or neutral in the lower part,

Simonin Series

The Simonin consists of deep, moderately well drained
soils on outwash plains. These soils formed in sandy and
loamy outwash and in the underlying lacustrine
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sediments. Permeability is rapid in the sandy material
and slow in the lower part of the solum and in the
substratum. Slopes range from 0 fo 2 percent.

Simonin soils are similar o Markton soils and are
adjacent to Iroquois, Montgomery, Papineau, and Strole
soils. Markion soils have a substratum of loam till.
Iroquois and Montgomery soils have a grayish subsoil
and are in the lower areas. Papineau and Strole soils
have more clay in the upper part of the solum than the
Simonin soils. They are in the slightly lower areas.

Typical pedon of Simonin loamy sand, 0 to 2 percent
slopes, in a cultivated field; 120 fest west and 500 feet
north of the southeast corner of sec. 1, T.28 N, R. 7 W.

Ap—0 to 10 inches; very dark grayish brown (10YR 3/2)
loamy sand, dark grayish brown (10YR 4/2) dry;
weak medium granular structure; very friable;
common fine roots; slightly acid; abrupt smooth
boundary.

A—10 to 14 inches; dark brown (10YR 3/3) loamy sand,
brown (10YR 5/3) dry; weak medium subangular
blocky structure; very friable; common fine roots;
very dark grayish brown {(10YR 3/2) organic stains
on faces of peds; slightly acid; ¢clear wavy boundary.

BA—14 1o 26 inches; dark brown (10YR 4/3) sand;
common medium distinct paie brown (10YR 6/3)
and strong brown (7.5YR 5/8) moitles; weak coarse
subangular blocky structure parting to moderate
medium granular; friable; few very fine roots; slightly
acid; clear wavy boundary.

Bt1——26 to 34 inches; yellowish brown (10YR 5/4)} fine
sandy loam; common medium distinct light brownish
gray (10YR 6/2) and many medium prominent
strong brown (7.5YR 5/8) mottles; moderate
medium subangular blocky structure; friable; thin
continuous dark brown (10YR 4/3) clay films on
faces of peds; about 1 percent gravel; slightly acid;
clear wavy boundary.

2Bt2—34 to 40 inches; olive brown (2.5Y 4/4) silty clay;
common medium prominent yellowish brown {10YR
5/8) mottles; moderate coarse prismatic structure;
firm; thin continuous gray (N 6/0) clay films on faces
of peds; neutral; gradual wavy boundary.

2C—40 to 60 inches; dark grayish brown (2.5Y 4/2) clay;
massive; very firm; common gray (10YR 6/1)
coatings of carbonate on internal planes; strong
effervescence; maoderately alkaline.

The solum is 24 to 40 inches thick. The sandy material
is 25 to 28 inches thick.

The A horizon has value of 2 or 3 and chroma of 1 to
3. When dry, it has value of 5 or less. It is loamy sand or
loamy fine sand. It is slightly acid or neutral. The Bt
horizon has value of 4 or 5 and chroma of 3 or 4. t is
fine sandy loam or sandy loam. It is medium acid or
slightly acid. The 2Bt and 2C horizons are silty clay or
clay. The 2Bt horizon has hue of 10YR or 2.5Y, value of
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4 or 5, and chroma of 3 or 4. It is slightly acid or neutral.
The 2C horizon has value of 4 or 5 and chroma of 2 to
4. It is mildly alkaline or moderately alkaline.

Sloan Series

The Sloan series consists of deep, very pootly
drained, moderately permeable soils on flood plains.
These soils formed in silty and loamy alluvium. Siopes
are 0 to 1 percent.

Sloan soils are similar to Craigmile and Suman soils.
Craigmile soils have less clay in the solum than the
Sloan soils. Suman soils have a sandy substratum.

Typical pedon of Sloan silt loam, frequently flooded,
undrained, in a wooded area; 220 feet east and 380 feet
south of the northwest corner of sec. 2, T. 28 N., R. 6
W.

A—0 to 6 inches; very dark gray (N 3/0} silt loam, gray
(10YR 5/1) dry; moderate medium granular
structure; friable; common medium and fine roots;
neutral; clear smocth boundary.

AB—8 to 15 inches; very dark gray (10YR 3/1) clay
loam, dark grayish brown (10YR 4/2) dry; moderate
medium subangular blocky structure; firm; common
medium and fine roots; common reddish brown
(5YR 5/3) stains in old root channels; neutral;
gradual wavy boundary.

Bg1—15 to 24 inches; dark gray (10YR 4/1) clay loam;
common fine distinct yellowish brown (10YR 5/6)
mottles; moderate medium subangular blocky
structure; firm; few fine roots; common reddish
brown (5¥R 5/3) stains in old root channels; neutral;
clear wavy boundary.

Bg2—24 1o 40 inches; gray (10YR 5/1} clay loam;
common medium distinct yellowish brown (10YR
5/8) motties; weak coarse prismatic structure
parting to moderate medium subangular blocky; firm;
many brown {10YR 5/3) stains in old root channels;
neutral; clear wavy boundary.

2Cg—40 to 60 inches; gray (10YR 5/1} fine sandy loam
that has thin strata of silt loam, sand, loamy sand,
and loam; many fine distinct strong brown {7.5YR
5/6) mottles; massive; friable; common black (N
2/0) iron and manganese stains; slight
effervescence; mildly alkaline.

The solum is 37 to 44 inches thick. The A horizon has
hue of 10YR or 2.5Y, value of 3, and chroma of 1 or is
very dark gray (N 3/0). It is silt loam, loam, clay loam, or

silty clay loam. It is slightly acid to mildly alkaline. The Bg .

horizon has value of 4 or 5. it is loam or clay loam. it is
slightly acid to moderately alkaline. The 2Cg horizon has
hue of 10YR, value of 5 or 6, and chroma of 1 or is gray
(N 5/0). It is fine sandy loam or sandy loam that has
strata of sand, fine sand, loamy sand, loam, or silt loam.
It is neutral 1o moderately alkaline. '
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Sparta Series

The Sparta series consists of desp, excessively
drained, rapidly permeable soils on recessional moraines
and outwash plains. These socils formed in sandy
sediments. Permeability is generally rapid. In the loamy
substratum phases, however, it is moderate in the
substratum. Slopes range from 2 to 6 percent.

Sparta soils are similar to Ayr, Nesius, and Oakville
soils and are adjacent to Ayr and Rockton svils. Ayr soils
have more clay in the lower part of the solum and in the
substratum than the Sparta soils. They are in positions
on the landscape similar to those of the Sparta soils.
Nesius soils have grayish mottles in the substratum.
Oakville soils have a surface layer that is lighter colored
than that of the Sparta soils. Rockion soils have
limestone bedrock within a depth of 40 inches. They are
in the lower areas.

Typical pedon of Sparta sand, 2 to 6 percent slopes,
in a cultivated field; 150 fest north and 2,600 feet east of
the southwest comer of sec. 6, T. 29 N,, R. 6 W.

Ap—0 to 10 inches; very dark grayish brown (10YR 3/2)
sand, dark grayish brown (10YR 4/2} dry; weak fine
granular structure; very loose; many medium and
fine roots; about 1 percent gravel, neutral; abrupt
smooth boundary.

A—10 to 17 inches; very dark grayish brown (10YR 3/2)
fine sand, grayish brown (10YR 5/2) dry; single
grain; loose; common medium and fine roots;
neutral; ¢clear wavy boundary.

BA—17 to 36 inches; dark brown {10YR 4/3) fine sand;
single grain; loose; ¢common medium and fine roots;
neutral; gradual wavy boundary.

Bw1-—36 to 48 inches; yellowish brown (10YR 5/6)
sand; single grain; loose; few medium and fine roots;
neutral; gradual wavy boundary.

Bw2—48 o 60 inches; light yellowish brown (10YR 6/4)
fine sand; single grain; loose; few fine roots; neutral;
gradual wavy boundary.

Bw3—60 to 76 inches; brownish yellow {10YR 6/6) fine
sand; single grain; loose; neutral; gradual wavy
boundary.

Bwd4—76 to 80 inches; pale brown (10YR 6/3) loamy
sand; massive; very friable; neutral.

The solum is 42 to 80 inches thick. It is sand, fine
sand, or loamy sand.

The A horizon is strongly acid to neutral. The Bw
horizon has value of 4 to 6 and chroma of 3 to 6. Some
pedons have a C horizon. This horizon has hue of 10YR,
value of 4 to 6, and chroma of 3 to 6. It is sand or fine
sand. A loamy subsiratum phase is mapped in the
county.
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Strole Series

The Strole series consists of deep, somewhat poorly
drained, slowly permeable soils on lake plains. These
- soils formed in stratified, silty and clayey lacustrine
sediments. Slopes are 0 to 1 percent.

Strole soils are similar to Papineau seils and are
adjacent to iroquois, Lucas, Montgomery, and Simonin
soils. Iroquois and Papineau soils have less clay in the
upper part of the solum than the Strole soils. Iroquois
and Montgomery soils have a grayish subsoil. They are
in the lower areas. Lucas and Simonin scils are in the
higher areas. They have a dominantly brownish subsoil.
Also, Simonin soils have less clay in the upper part of
the solum than the Strole soils.

Typical pedon of Strole clay loam, in a cultivated field;
800 feet west and 2,450 feet south of the northeast
comerofsec.8, T.28 N., R. 7 W.

Ap—0 to 10 inches; very dark gray (10YR 3/1) clay
loam, gray (10YR 5/1) dry; moderate medium
subangular blocky structure; firm; many medium and
fine roots; slightly acid; abrupt smooth boundary.

A—10 to 13 inches; very dark gray (10YR 3/1) clay
loam, grayish brown {10YR 5/2} dry; moderate
medium subangular blocky structure; firm; common
medium and fine roots; slightly acid; clear wavy
boundary.

Btg1—13 to 17 inches; olive brown (2.5Y 4/4) clay;
common fine distinct dark grayish brown (2.5Y 4/2)
mottles; moderate medium angular blocky structure;
firm; common fine roots; thin continuous dark brown
(10YR 4/3) clay films on faces of peds;
discontinuous very dark gray (10YR 3/1) organic
staing on faces of peds; slightly acid; clear wavy
boundary.

Btg2—17 to 22 inches; light olive brown (2.5Y 5/4) clay:
common medium distinct gray (5Y 5/1) mottles;
moderate medium prismatic structure; firm; few very
fine roots; thin continuous dark grayish brown (10YR
4/2) clay films on faces of peds; discontinuous very
dark grayish brown (10YR 3/2) organic stains on
faces of peds; slight effervescence; mildly alkaline;
gradual wavy boundary.

BC—22 to 29 inches; light olive brown {2.5Y 5/4) silty
clay; common medium distinct gray (5Y 5/1)
mottles; weak medium prismatic structure parting to
moaderate medium angular blocky; firm; few very fine
roots; thin continuous grayish brown (10YR 5/2) clay
films on faces of peds; strong sffervescence; mildly
alkaline; gradual wavy boundary.

Cg—29 to 60 inches; olive gray (5Y 5/2) clay; common
medium distinct light olive brown (2.5Y 5/4) mottles;
massive; very firm; common white (10YR 8/1)
coatings of carbonate on internal planes; about 1
percent gravel; strong effervescence; moderately
alkaline.
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The solum is 25 to 36 inches thick. The A horizon has
value of 2 or 3 and chroma of 1 or 2. It is silt loam or
clay loam. It is medium acid to neutral. The Btg and Cg
horizons are clay or silty clay. The Btg horizon has hue
of 10YR, 5Y, or 2.5Y, value of 4 or 5, and chroma of 2 to
4, It is medium acid to neutral in the upper part and
neutral or mildly alkaline in the lower part. The Cg
horizon has hue of 5Y or 2.5Y, value of 5 or 6, and
chroma of 1 o 3. It is mildly alkaline or moderately
alkaline.

Suman Series

The Suman series consists of deep, very poorly
drained soils on the first bottoms of flood plains. These
soils formed in silty and loamy alluvium over sandy
deposits. Permeability is moderately stow in the solum
and rapid in the substratum. Slopes are 0 to 1 percent.

Suman socils are similar to Craigmile, Prochaska, and
Sloan soils and are adjacent to Craigmile and Prochaska
soils. Craigmile and Prochaska soils have less clay in the
solum than the Suman soils. They are in the slightly
higher areas. Sloan soils have more silt and clay
throughout than the Suman soils.

Typical pedon of Suman loam, frequently flooded, in a
cultivated field; 1,800 feet east and 900 feet south of the
northwest corner of sec. 32, T. 33 N,, R. 6 W.

Ap—a0 to 10 inches; black (10YR 2/1) loam, dark gray
(10YR 4/1) dry; moderate medium granular
structure; friable; common medium and fine roots;
neutral; abrupt smooth boundary.

A—10 to 16 inches; black (10YR 2/1) clay loam, dark
gray (10YR 4/1) dry; few fine distinct dark brown
(7.5YR 4/4) mottles; moderate medium subangular
blocky structure; firm; common fing and very fine
roots; common medium reddish brown (2.5YR 4/4)
iron and manganese stains on peds and lining old
root channels; discontinuous streaks of light gray
(10YR 7/2) uncoated sand grains; neutral; clear
wavy boundary.

Bg—16 to 28 inches; dark gray (10YR 4/1) clay loam;
common medium distinct grayish brown (10YR 5/2)
mottles; moderate medium subangular blocky
structure; firm; few very fine roots; common medium
reddish brown (2.5YR 4/4) iron and manganese
stains on peds and lining old root channels;
discontinuous streaks of light gray (10YR 7/2)
uncoated sand grains; discontinuous black (10YR
2/1) organic streaks; neutral; clear wavy boundary.

2Cg1—28 to 40 inches; grayish brown (10YR 5/2) sand
that has a few discontinuous strata of gray (10YR
5/1) loamy sand; common medium distinct yellowish
brown (10YR 5/8) mottles; single grain; loose;
discontinuous very dark gray (10YR 3/1) organic
streaks; neutral; gradual wavy boundary.
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2Cg2—40 to 60 inches; pale brown (10YR 6/3) sand;
single grain; loose; slight effervescence; mildly
alkaline.

The solum is 22 to 38 inches thick. Reaction is slightly
acid to mildly alkaline throughout the profile.

The A horizon has value of 2 or 3 and chroma of 1 or
2 or is black (N 2/0). It is loam, clay loam, or silt loam.
The Bg horizon has value of 4 or 5 and chroma of 1 or
2. It is loam, clay loam, silt loam, or sandy clay loam.
The 2Cg horizon has value of 5§ or 6 and chroma of 2 to
4. It is loamy sand, coarse sand, fine sand, or sand.

Warners Series

The Warners series consists of deep, very poorly
drained soils on outwash plains. These soils formed in
loamy sediments over marl. They are moderately
permeable in the solum. Slopes are 0 to 1 percent.

The Warner sails in this county have more sand and
less clay than is definitive for the series. This difference,
however, does not alter the usefulness or behavior of
the soils.

Warners soils are similar to Edwards soils and are
adjacent to those soils. Edwards soils have an organic
surface soil. They are in positions on the landscape
similar to those of the Warners soils.

Typical pedon of Warners fine sandy loam, in a
cultivated field; 500 feet sast and 500 feet north of the
southwest cormner of sec. 24, T. 32 N., R. 6 W.

Ap—0 to 10 inches; very dark gray {10YR 3/1) fine
sandy loam, gray (10YR 5/1) dry; weak fine granular
structure; friable; many fine and very fine roots;
strong effervescence; moderately alkaling; abrupt
smooth boundary.

AC—10 to 14 inches; very dark gray (10YR 3/1) fine
sandy loam, gray (10YR 5/1) dry; moderate medium
subangular blocky structure; very friable; few white
(10YR 8/1) decayed shell fragments; common fine
and very fine roots; strong effervescence;
moderately alkaline; clear wavy boundary.

2C1—14 to 21 inches; yellowish brown (10YR 5/6) marl;
massive; very friable; few very fine roots; few very
dark gray (10YR 3/1) organic stains on faces of
peds; strong effervescence; moderately alkaline;
clear wavy boundary.

2C2—21 to 33 inches; light yellowish brown (10YR &/4)
marl; massive; very friable; few very fine roots;
strong effervescence; moderately alkaline; clear
wavy boundary. :

2C3—33 to 50 inches; pale brown (10YR 6/3) marl;
massive; very friable; strong brown (7.5YR 5/8)
material around old root channels; strong
effervescence; moderately alkaline; clear wavy
boundary.

2C4—50 to 55 inches; light gray (10YR 7/2} marl;
massive; very friabie; yellowish brown (10YR 5/4)
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material around old root channels; strong
effervescence; moderately alkaline; clear wavy
boundary.

2C5—55 to 60 inches; gray (5Y 5/1) marl; massive; very
friable; yellowish brown (10YR 5/4) material around
old root channels; strong effervescence; moderately
alkaline.

The A horizon is 12 to 14 inches thick. It has chroma
of 1 or 2. It is slightly acid to moderately alkaline. The 2C
horizon has hue of 10YR or 5Y, value of 5 to 7, and
c¢hroma of 1 to 6.

Watseka Series

The Waiseka series consists of deep, somewhat
peorly drained, rapidly permeable soils on outwash
plains. These scils formed in sandy sediments. Slopes
are 0 to 1 percent.

Watseka soils are similar to Morocco and Nesius soils
and are adjacent to Maumee and Nesius soils, Morocco
soils have a surface layer that is lighter colored than that
of the Watseka soils. Nesius soils have a dominantly
brownish solum. They are in the slightly higher areas.
Maumee soils have a grayish subsoil. They are in the
lower areas.

Typical pedon of Watseka loamy fine sand, in a
cultivated fisld; 1,400 feet west and 100 feet north of the
southeast corner of sec. 33, T. 28 N., R. 7 W.

Ap—0 to 10 inches; very dark gray (10YR 3/1) loamy
fine sand, gray (10YR 5/1) dry; weak medium
granular structure; very friable; common fine roots;
neutral; abrupt smooth boundary.

BA—10 to 15 inches; grayish brown (10YR 5/2) fine
sand; weak medium subangular blocky structure;
very friable; few fine roots; neutral; clear smooth
boundary.

BE—15 to 24 inches; pale brown (10YR 6/3) fine sand;
common fine distinct light gray (10YR 7/2) mottles;
weak madium subangular blocky structure; very
friable; few very fine roots; neutral; clear wavy
boundary. _

Bg—24 to 30 inches; light brownish gray (10YR 6/2} fine
sand; common fine distinct strong brown (7.5YR
5/8) mottles; weak coarse subangular blocky
structure; very friable; slightly acid; clear wavy
boundary.

Cg1—30 to 45 inches; grayish brown (10YR 5/2) fine
sand; many fine distinct yellowish brown (10YR 5/8)
mottles; single grain; loose; slightly acid; clear wavy
boundary.

Cg2—45 to 51 inches; gray (10YR 5/1) fine sand;
common fine faint grayish brown (10YR 5/2)
mottles; single grain; loose; slightly acid; clear wavy
boundary.
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Cg3—51 to 60 inches; gray (10YR 6/1) fine sand; few
fine faint light brownish gray (10YR 6/2) mottles;
single grain; loose; slightly acid.

The solum is 24 to 34 inches thick. It is strongly acid
to neutral.

The Ap horizon has value of 2 or 3 and chroma of 1 or
2. It is loamy fine sand, loamy sand, or sand. The BE
and C horizons are fine sand or sand. The BE horizon
has value of 4 10 6 and chroma of 2 or 3. The C horizon
has value of 5 or 6 and chroma of 1 to 3. It is medium
acid to neutral.

Wawasee Series

The Wawasee series consists of deep, well drained,
moderately permeable soils on recessional moraines.
These soils formed in loamy sedimenis and in the
underlying loam till. Slopes range from 2 to 6 percent.

Wawasee soils are similar t0 Metamora, Metea,
Octagon, and Parr soils and are adjacent to Brookston,
Mstea, and Octagon soils. Metamora and Octagon soils
have a thin, dark surface layer. Also, Metamora scils
have a dominantly grayish subsocil. Metea and Octagon
soils are in positions on the landscape similar to those of
the Wawases soils. Metea soils have more sand in the
upper part of the solum than the Wawasee soils. Parr
soils have a thick, dark surface layer. Brookston soils
have a grayish subsoil. They are in the lower areas.

Typical pedon of Wawasee loam, 2 to 6 percent
slopes, eroded, in an idle field; 2,475 feet east and 1,600
feet north of the southwest corner of sec. 17, T. 20 N,,
R 7W.

Ap—0 to 7 inches; dark grayish brown (10YR 4/2) loam,
light brownish gray (10YR 6/2) dry; mixed with dark
yellowish brown (10YR 4/4) material in the lower
part; moderate meadium granular structure; friable;
many fine and very fine roots; about 4 percent
gravel; medium acid; abrupt smooth boundary.

BA—7 to 10 inches; dark brown {10YR 4/3) loam mixed
with dark yellowish brown (10YR 4/4) material; weak
medium subangular blocky structure; friable; many
fine and very fine roots; about 4 percent gravel;
strongly acid; clear wavy boundary.

Bt1—10 to 19 inches; dark yellowish brown (10YR 4/4)
loam; moderate fine subangular blocky structure;
firm; few fine and very fine roots; thin discontinuous
dark brown (10YR 4/3) clay films on faces of peds;
about 2 percent gravel; few black {10YR 2/1)
accumulations of iron and manganese oxide;
strongly acid; gradual wavy boundary.

Bt2—19 to 28 inches; dark yellowish brown (10YR 4/4)
loam; moderate medium subangutar blocky
structure; firm; few very fine roots; thin discontinuous
dark brown {10YR 4/3) clay films on faces of peds;
about 2 percent gravel; medium acid; clear wavy
boundary.
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2C—28 to 60 inches; yellowish brown (10YR 5/4) loam;
massive; friable; few light brownish gray (10YR 6/2)
coatings of carbonate on internal planes; about 5
percent gravel; few red (2.5YR 4/8) accumulations
of iron oxide; strong effervescence; moderately
alkaline.

The thickness of the solum and the depth to free
carbonates are 28 to 38 inches. The content of coarse
fragments is 0 to 5 percent in the Ap horizonand 1 to §
percent in the Bt and 2C horizons.

The Ap horizon has chroma of 2 or 3. it is fine sandy
loam, loam, or sandy loam. i is medium acid to neutral.
The Bt horizon has value of 4 or 5 and chroma of 3 to 6.
It is strongly acid to neutral. The 2C horizon has chroma
of 3 or 4, It is neutral to moderately alkaline.

Whitaker Series

The Whitaker series consisis of deep, somewhat
poorly drained, moderately permeable soils on outwash
plains and recessional moraines. These soils formed in
loamy sediments over stratified, loamy and sandy
deposits. Slopes range from 0 to 2 percent.

Whitaker soils are similar to Darroch soils and are
adjacent to Martinsville soils. Darroch soils have a dark
surface layer. Martinsville soils have a brownish subsoil.
They are in the higher areas.

Typical pedon of Whitaker fine sandy loam, in a
cultivated field; 200 feet south and 100 feet east of the
northwast corner of sec. 26, T.30 N, R. 6 W,

Ap—0 to 9 inches; dark grayish brown (10YR 4/2) fine
sandy loam, light brownish gray (10YR 6/2) dry;
moderate medium granular structure; friable;
commen medium and fine roots; about 4 percent
gravel; medium acid; abrupt smooth boundary.

E—9 to 15 inches; pale brown (10YR 6/3) loam;
common fine distinct yellowish brown (10YR 5/4)
mottles; moderate fine subangular blocky structure;
friable; few fine roots; thin discontinuous grayish
brown (10YR 5/2) clay films on faces of peds; about
1 percent gravel; very strongly acid; clear wavy
boundary.

Bt1—15 to 21 inches; grayish brown (10YR 5/2) clay
loam; common fine distinct yellowish brown (10YR
5/8) mottles; moderate medium subangular blocky
structure; firm; few fine roots; thin discontinuous
gray (10YR 5/1) clay films on faces of peds; about 1
percent gravel; very strongly acid; clear wavy
boundaty.

Bt2—21 to 28 inches; grayish brown (10YR 5/2) sandy
clay loarm; common medium distinct yellowish brown
(10YR 5/8) mottles; weak coarse prismatic structure
parting to moderate medium subangular blocky; firm;
few fine roots; thin continuous gray (10YR 5/1) clay
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films on faces of peds; about 9 percent gravel; very
strongly acid; clear wavy boundary.

Bt3—28 to 34 inches; light brownish gray (10YR 6/2)
sandy clay loam; common medium distinct yellowish
brown (10YR 5/8) mottles; weak coarse prismatic
structure; firm; few fine roots; medium continuous
gray (10YR 6/1) clay films on faces of peds; about 8
percent gravel; very strongly acid; gradual wavy
boundary.

C—34 to 60 inches; light brownish gray (10YR 6/2) loam
that has thin strata of very fine sand and sand;
many mediurn distinct yeliowish brown (10YR 5/8)
mottles; massive; friable; about 4 percent gravel;
slightly acid.

The solum is 25 to 38 inches thick. The Ap horizon is
sandy loam, fine sandy loam, or ioam. It is medium acid
to neutral. The E horizon has value of 5 or 6. It is loam
or sandy loam. It is very strongly acid to slightly acid.
The Bt horizon has value of 5 or 6 and chroma of 2 io 4.
It is clay loam or sandy clay loam. it is very strongly acid
to neutral. The C horizon has hue of 10YR or 2.5Y, value
of 5 or 6, and chroma of 2 to 4. It is fine sandy loam or
loam that has strata of silt loam, fine sand, very fine
sand, sand, or loamy sand. It is slightly acid to
moderately alkaline.

Wolcott Series

The Wolcott series consists of deep, very poorly
drained, moderately permeable soils on ground
moraines. These soils formed in loamy sediments and in
the underlying loam till. Slopes range from 0 to 2
percent.

Wolcott soils are similar to Brookston, Reddick, and
Rensselaer soils and are adjacent to Darroch, Qdell, and
Rensselaer soils. Brookston and Odell soils have more
clay in the subsoil than the Wolcoti soils. Darroch and
Odell soils have a dominantly brownish layer in the
subsoil. They are in the slightly higher areas. Darroch
and Rensselaer soils are stratified above the loam till.
Rensselaer soils are in positions on the landscape
similar to those of the Welcott soils, Reddick soils have
more silt and clay in the substratum than the Wolcott
soils,

Typical pedon of Wolcott clay loam, in a cultivated
area of Rensselaer, till substratum-Wolcott complex;
2,600 feet south and 150 feet west of the northeast
corner of sec. 28, T. 27 N., R. 6 W.

Ap—0 to 11 inches; black (10YR 2/1) clay loam, dark
gray {10YR 4/1) dry; moderate medium granular
structure; friable; many medium and fine roots; about
1 percent gravel; neutral; abrupt smooth boundary.

A—11 to 17 inches; very dark gray (10YR 3/1) clay
loam, dark gray (10YR 4/1) dry; common medium
distinct yellowish brown (10¥YR 5/8) and brown
(10¥R 4/3) mottles; moderate medium subangular
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blocky structure; friable; few fine roots; about 1
percent gravel, neutral; clear wavy boundary.

Bg—17 to 33 inches; olive gray (5Y 5/2) loam; many
medium prominent yellowish brown (10YR 5/6)
motiles; moderate madium subangular blocky
structure; friable; common very dark gray (10YR
3/1) stains and concretions of iron and manganese
oxide; few very dark grayish brown (10YR 3/2)
organic stains lining old root channels; about 6
percent gravel; neutral; clear wavy boundary.

C—33 to 60 inches; light olive brown (2.5Y 5/4) loam;
many coarse distinct grayish brown (2.5Y 5/2) and
light olive brown (2.5Y 5/6) mottles; massive; friable;
few very dark gray (10YR 3/1) iron and manganese
oxide stains; about 4 percent gravel; strong
effervescence; moderately alkaline.

The solum is 30 to 48 inches thick. It is loam or clay
loarn. The content of gravel is less than 5 percent in the
A horizon and 5 to 10 percent in the B horizon. Reaction
is slightly acid or neutral in the A and B horizons and
mildly alkaline or moderately alkaline in the C horizon,

The A horizon has value of 2 or 3. The Bg horizon has
hue of 10YR, 5Y, or 2.5Y, value of 4 to 6, and chroma of
1 or 2. The C horizon has hue of 10YR, 5Y, or 2.5Y,
value of 4 to 6, and chroma of 1 to 4 or is gray (N 5/0 or
6/0). The content of coarse fragments in this horizon is
5 to 10 percent.

Zadog Series

The Zadog series consists of deap, very poorly
drained soils in broad depressions on-quiwash plains.
These soils formed in loamy and sandy sediments.
Permeability is moderate in the solum and rapid in the
substratum. Slopes range from 0 to 2 percent.

Zadog soils are similar to Maumee and Newton soils
and are adjacent to Brems, Maumee, Morocco, and
Qakyville soils. The similar and adjacent solls do not have
accumulations of iron in the solum. Brems soils have a
dominantly brownish subsoil. They are in the higher
areas. Maumee soils have more sand in the solum than
the Zadog soils. They are in positions on the landscape
similar to those of the Zadog soils. Meorocco soils have a
dominantly brownish layer in the upper part of the
subsoil. They are in the slightly higher areas. QOakville
soils are brownish throughout the solum. They are on the
highest part of the landscape.

Typical pedon of Zadog loamy sand, in a cultivated
area of Zadog-Maumee loamy sands; 150 feet west and
250 feet south of the northeast corner of sec, 27, T. 32
N, R. 6 W.

Ap—0 to 11 inches; black {10YR 2/1) loamy sand, very
dark gray (10YR 3/1) dry; moderate fine granular
structure; friable; many medium and fine roots;
neutral; abrupt smooth boundary.
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A—11 to 17 inches; black (10YR 2/1) fine sandy loam,
very dark gray (10YR 3/1) dry; weak fine subangular
blocky structure parting to moderate fine granular;
friable; commeon fine and very fine roots; common
streaks of grayish brown (10YR 5/2) uncoated sand
grains; thin sireaks of very dark gray (10YR 3/1)
organic material; common medium strong brown
(7.5YR 5/8) iron accumulations and stains; neutral;
gradual wavy boundary.

Bs—17 to 24 inches; yellowish red (5¥YR 5/8) sandy clay
loam; few fine distinct brown {7.5YR 4/4) and dark
brown (7.5YR 3/2) mottles; massive; firm; common
fine and very fine roots; common thick discontinuous
very dark gray (10YR 3/1) organic streaks and
lenses; about 4 percent iron nodules; neutral;
gradual wavy boundary.

Bg—24 to 26 inches; grayish brown (10YR 5/2) sandy
clay loam; many coarse distinct yellowish brown
{(10YR 5/6) mottles; massive; firm; few very fine
roots; few thin discontinuous very dark gray (10YR
3/1) organic streaks and coatings on faces of peds;
few fine and medium strong brown (7.5YR 5/6} iron
accumulations; few light gray (10YR 7/2) and very
pale brown (10YR 8/3) uncoated sand grains;
viclent effervescence; moderately alkaline; clear
wavy boundary.
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C1—26 to 33 inches; pale brown (10YR 6/3) sand; many
coarse prominent pinkish gray (7.5YR 6/2) and light
brown (7.5YR 6/4) mottles; single grain; loose; few
very fine roots; strong effervescence; moderately
alkaline; gradual wavy boundary.

C2—33 to 49 inches; strong brown (7.5YR 4/6) sand;
single grain; loose; violent effervescence;
moderately alkaline; gradual wavy boundary.

C3--49 to 60 inches; yellowish brown (10YR 5/4) sand;
many coarse distinct grayish brown (10YR 5/2) and
pale brown (10¥YR 6/3) mottles; single grain; loose;
violent effervescence; moderately alkaline.

The solum is 20 io 40 inches thick. The A and Bs
horizons are slightly acid or neutral. The A horizon has
value of 2 or 3 and chroma of 1 or 2 or is black (N 2/0).
The Bs horizon has value of 4 or 5 and chroma of 4 to
8. The Bs and Bg horizons are loam, fine sandy foam, or
sandy clay loam. The Bg horizon has value of 4 to 6 and
chroma of 1 or 2. It is neutral to moderately alkaline. The
C horizon has hue of 10YR or 7.5YR, value of 4 to 6,
and chroma of 1 to 6. It is sand or lpamy sand. It is
mildly alkaline or moderately alkaline. In some pedons
the upper part of this horizon has thin streaks or lenses
of organic material, which has chroma of 1 or 2.
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This section relates the major factors of soil formation
to the soils in Jasper County. It also describes the
processes of soil formation.

Factors of Soil Formation

Soil forms through processes that act on deposited or
accumulated geologic material. The characteristics of the
soil at any given point are determined by the physical
and mineralogical composition of the parent material; the
climate under which the soil material accumulated and
has existed since accumulation; the plant and animal life
on and in the soil; the relief, or lay of the land; and the
length of time that the forces of soil formation have
acted on the soil material.

Climate and plant and animal life, chiefly plants, are
active factors of soil formation. They act on the parent
material that has accumulated through the weathering of
rocks and slowly change it into a natural body that has
genetically related horizons. The effects of climate and
plant and animal life are conditioned by relief. The parent
material affects the kind of soil profile that forms and, in
extreme cases, determines it almost entirely. Finally,
time is needed for the transformation of the parent
material into a soil. Some time is always required for
differentiation of soil horizons.

The factors of soil formation are so closely interrelated
in their effects on the soil that few generalizations can
be made regarding the effects of any one factor unless
conditions are specified for the other four.

Parent Material

The parent materials of the soils in Jasper County are
alluvium; glacial till; ice-contact, stratified drift; organic
material; outwash; and lacustrine sediment.

Afluvial material was recently deposited by floodwater
along present streams. This material varies in texture,
depending on the speed of the water from which it was
deposited. The alluvium deposited along the Iroquois
River is primarily loamy, indicating a rather sluggish
stream. The soils along the Kankakee River formed in
coarser texiured material, indicating a swift stream.
Craigmile and Sioan are examples of soils that formed in
alluvium.

Glacial tilf is unsorted, unstratified sediment laid down
directly by glaciers with a minimum of water action. The
glacial till in Jasper County is calcareous, friable or firm

sandy loam, loam, silty clay loam, and clay loam.
Brookston and Parr are examples of soils that formed in
outwash and in the underlying glacial till. These soils
typically are medium textured and have well developed
structure.

lce-contact, siratified drift is sorted sediment deposited
directly by glaciers with considerable water action. In
Jasper County it is coarse textured or moderately coarse
textured. Ormas soils are an example of soils that
formed in this material.

Organic material is made up of plant remains. After the
glaciers withdrew from the survey area, water was left
standing in depressions on end moraines and outwash
plains. Grasses and sedges growing around the edges of
these lakes died, and their remains accumulated in the
water. Because of wetness and the cool temperature,
the plant remains did not decompose quickly. Later,
herbaceous plants and other water-tolerant species grew
in the areas and their residue accumulated. Eventually,
the lakes were filled with organic residue, which
developed slowly into peat. In some areas the plant
remains decomposed into muck. In other areas the
material has changed little since deposition. Adrian and
Houghton are examples of soils that formed in organic
material.

Outwash material was deposited by running water from
melting glaciers. The size of the particles that make up
outwash varies, depending on the velocity of the water
that carried the material. Qutwash deposits in the county
are stratified in some areas, generally are poorly sorted,
and are coarse textured to moderately fine textured.
Brems and Martinsville are examples of soils that formed
in outwash material.

Lacustrine material was deposited from relatively still
water. Suspended particles, such as very fine sand, silt,
and clay, settled out in still, or ponded, glacial meliwater
lakes. Lacustrine deposits are generally silty or clayey.
Montgomery and Strole are examples of soils that
formed in this material.

Relief

Relief affects the thickness of the solum, the thickness
and organic matter content of the surface soil, drainage,
reaction, soil temperature, and soil color.

In Jasper County, Reddick and other nearly level soils
tend to have a solum that is thicker than that of the
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more sloping soils. The moderatsly sloping Octagon soils
have a thinner solum because of erosion and runoff.

Warners and other soils in depressions commonly
have an accumulation of organic matter. The
depressions act as settling basins. They accumulate
mineral material washed in from the higher surrounding
areas. They also tend to accumulate organic material
because they are slightly wetter and cocler than the
surrounding soils.

Generally, the water table is closer to the surface in
depressional soils, such as Brookston, than in sloping
soils, such as Parr. Saturation alters physical and
chemical reactions. Root growth is often retarded in
saturated soils because of a lack of oxygen. Also, these
soils warm up more slowly in spring than the surrounding
soils.

The water table in somewhat poorly drained soils,
such as Andres, fluctuates seasonally. During periods
when the soils are not saturated, air moves into the
profile and oxidation occurs. As a result, motties
generally form. .

Climate

Climatic factors, especially rainfall and temperature,
significantly affect soil formation. Water is necessary
before soil formation can occur. It afiects the plants and
animals that contribute to soil formation, transports
material over the surface and within the profile, and
restructures soil material when it freezes. Rainfail
penetrates the surface or becomes runcff. Water losses
within the soif ocour mainly through evaporation,
transpiration, and leaching.

Exiremes in weather conditions have a considerabie
influence on soil reaction, organic matter, and relief.
They can significantly alter the soils in a short period. An
intense rainstorm, for example, can result in severe
erosion or the formation of gullies. Also, a droughty, very
hot summer can greatly retard plant growth and thus
reduce the amount of organic matter added to the soil.

Plant and Animai Life

Organisms have played a vital role in the formation of
soils in Jasper County. The kind of organic material in
the soil depends on the kinds of plants and animals that
have been in or on the soil. For example, Martinsville
and other soils that formed dominantly under forest
vegetation generally have less organic matter than
Corwin and other soils that formed dominantly under
grasses.

The chief contributions of plant and animal life to soit
formation are the addition of organic matter to the soil
and the transformation of litter into humus. The remains
of ptants and animais accumulated on the surface,
decayed, and eventually became organic matter in the
soii. Bacteria and other micro-organisms helped to break
down the organic matter into plant nutrients. Decayed
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plant roots and earthworms provided channels for the
downward movement of air and water.

Time

Time determines the degree of profile development.
The influence of time may be altered by landscape
characteristics. For example, erosion or deposition can
significantly reduce the impact of time on soil formation.

The length of time that soil-forming factors have
affected a soil are reflected in the stage of profile
development. The terms young, mature, and old are
applied to the stages of profile development. Wawasee
and Brookston soils are considered mature because of
their advanced development. Old soils are not significant
in the county as relatively stable conditions have
prevailed for only about 12,000 to 15,000 years.

The factors affecting the rate of scil formation include
the intensity of weathering and the physical and
chemical changes in the soil material. Landforms are
constantly changing as surfaces are truncated or buried.
As the land surface is modified, the age of the soil is
affected.

Processes of Soil Formation

Several processes have been involved in the formation
of the soils in Jasper County. These processes are the
accumulation of organic matter; the dissolution, transfer,
and removal of calcium carbonates and bases; the
liberation and translocation of silicate clay minerals; and
the reduction and transfer of iron. In most soils more
than one of these processes have helped to differentiate
horizons.

Some organic matter has accumulated in the surface
layer of all the soils in the county. The organic matter
content of some soiis is low, but that of others is high.
Generally, the soils that have the most organic matter,
such as Gilford and Rensselaer soils, have a thick, dark
surface soil.

Carbonates and bases have been leached from the
upper horizons of nearly all the soils in the county.
Leaching probably preceded the translocation of silicate
clay minerals. Most of the carbonates and some of the
bases have been leached from the A and B horizons of
well drained soils. Even in the wettest soils, leaching is
indicated by the absence of carbonates and by an acid
reaction. Leaching of wet soils is slow because of a high
water table or the sfow movement of water through the
profile.

Silicate clays accumulate in pores and other voids and
form films on the surfaces along which water moves.
The leaching of bases ang the translocation of silicate
clay minerals are among the more important processes
of horizon differentiation in the county. Wawasee soils
are an example of soils in which franslocated silicate
clays in the form of clay films have accumulated in the
Bt horizon.
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Gleying, or the reduction and transfer of iron, has
occurred in all of the very poorly drained to somewhat
poorly drained scils in the county. This process has -

significantly affected horizon differentiation in these soils.

A gray color in the subsoil indicates the reduction and
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ramoval of iron oxide. Reduction is commonly
accompanied by some fransfer of the iron, either from
upper horizons to lower ones or completely out of the
profile. Mottles indicate the segregation of iron.
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Glossary

3

Ablation till. Loose, permeable till deposited during the
final downwasting of glacial ice. Lenses of crudely
sorted sand and gravel are common.

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 (in tables). An area difficult to reclaim after
the removal of soil for construction and other uses.
Revegetation and erosion control are extremely
difficuit.

Association, soil. A group of soils geographically
associated in a characteristic repeating pattern and
defined and delineated as a single map unit.

Available water capacity (available moisture
capacity). The capacity of soils to hold water
available for use by most plants. It is commonly
defined as the difference between the amount of
soil water at field moisture capacity and the amount
at wilting point. It is commonly expressed as inches
of water per inch of soil. The capacity, in inches, in
a 60-inch profile or to a limiting layer is expressed

as—
inches
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Basal till. Compact glacial till deposited beneath the ice.

Base gsaturatlon. The degree to which material having
cation-exchange properties is saturated with
exchangeable bases (sum of Ca, Mg, Na, K),
expressed as a percentage of the total cation-
exchange capacity.

Bedrock. The solid rock that underlies the soil and other
unconsolidated material or that is exposed at the
surface.

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
exposed.

Bottom land. The normal flood plain of a stream,
subject to flooding.

Boulders. Rock fragments larger than 2 feet {60
centimeters) in diameter.

Calcareous soil. A soil containing enough calcium
carbonate (commonly combined with magnesium
carbonate) to effervesce visibly when treated with
cold, dilute hydrochloric acid.

Cation-exchange capacity. The iotal amount of
exchangeable cations that can be held by the soil,
expressed in terms of milliequivalents per 100 grams
of soil at neutrality (pH 7.0} or at some other stated
pH value. The term, as applied to soils, is
synonymous with base-exchange capacity, but is
more precise in meaning.

Chiseling. Tillage with an implement having one or more
soil-penetrating points that shatter or loosen hard
compagcted layers to a depth below normal plow
depth.

Clay. As a s0il separate, the mineral soil particies 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 iess than 40 percent
silt.

Clay film. A thin coating of orientad clay on the surface
of a soil aggregate or lining pores or root channels.
Synonyms: clay coating, clay skin.

Coarse fragments. If round, mineral or rock particles 2
millimeters to 25 centimeters (10 inches) in
diameter; if flat, mineral or rock particles (flagstone)
15 to 38 centimeters (6 to 15 inches) long.

Coarse textured soll. Sand or loamy sand.

Cobblestone (or cobble). A rounded or partly rounded
fragment of rock 3 to 10 inches {7.5 to 25
centimeters) in diameter.

Colluvium. Soil material, rock fragments, or both moved
by creep, slide, or local wash and deposited at the
base of steep slopes.

Complex, soll. A map unit of two or more kinds of soil in
such an intricate pattern or so small in area that it is
not practical to map them separately at the selected
scale of mapping. The pattern and proportion of the
soils are somewhat similar in all areas.
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Congcretions. Grains, pellets, or nodules of various
sizes, shapes, and colors consisting of concentrated
compounds or cemented s0il grains. The
composition of most concretions is unlike that of the
surrounding soil. Calcium carbonate and iron oxide
are common compounds in concretions.

Conservation tillage. A tillage system that does not
invert the soil and that leaves a protective amount
of crop residue on the surface throughout the year.

Consistence, soil. The feel of the soil and the ease with
which a lump can be crushed by the fingers. Terms
commonly used to describe consistence are—
Loose.—Noncoherent when dry or moist; does not
hold tagether in a mass.

Friable.—When moist, crushes easily under gentle
pressure between thumb and forefinger and c¢an be
pressed together into a lump.

Firm.—When moist, crushes under moderate
pressure between thumb and forefinger, but
resistance is distinctly noticeable.

Prastic.—When wet, readily deformed by moderate
pressure but can be pressed into a lump; will form a
“wire” when rolled betwesn 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; litile affected by moistening.

Contour stripcropping. Growing crops in strips that
follow the contour. Strips of grass or close-growing
crops are alternated with sirips of clean-tilled crops
or summer fallow,

Control section. The part of the soil on which
classification is based. The thickness varies among
different kinds of soil, but for many it is that part of
the soil profile between depths of 10 inches and 40
or 80 inches,

Coprogenous earth (sedimentary peat). Fecal material
deposited in water by aquatic organisms.

Corrosive. High risk of corrosion to uncoated steel or
deterioration of concrete.

Cover crop. A close-growing crop grown primarily to
improve and protect the soil between periods of
regular crop production, or a crop grown between
trees and vines in orchards and vineyards.

Cutbanks cave (in tables). The walls of excavations
tend to cave in or slough.

Deferred grazing. Postponing grazing or resting grazing
land for a prescribed period.

Depth to rock (in tables). Bedrock is too near the
surface for the specified use.
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Diversion (or diversion terrace). A ridge of earth,
generally a terrace, built to protect downslope areas
by diverting runoff fror its natural course.

Drainage class (natural). Refers to the frequency and
duration of periods of saturation or partial saturation
during soil formation, as opposed 1o altered
drainage, which is commonly the result of artificial
drainage or irrigation but may be caused by the
sudden deepening of channels or the blocking of
drainage outlets. Seven classes of natural soil
drainage are recognized:

Excessively drained —Water is removed from the
soil very rapidly. Excessively drained soils are
commonly very coarse textured, rocky, or shallow.
Some are steep. All are free of the mottling related
to wetness.

Somewhat excessively drained —Water is removed
from the soil rapidly. Many somewhat excessively
drained soils are sandy and rapidly pervious. Some
are shallow. Some are so steep that much of the
water they receive is lost as runoff. All are free of
the mottling related to wetness.

Well drained —Water is removed from the soil
readily, but not rapidly. It is available to plants
throughout most of the growing season, and
wetness does not inhibit growth of roots for
significant periods during most growing seasons.
Well drained soils are commonly medium textured.
They are mainly free of mottling.

Moderately well drained.—Water is removed from
the soil somewhat slowly during some periods.
Moderately well drained soils are wet for only a
short time during the growing season, but
periodically they are wet long enough that most
mesophytic crops are affected. They commonly
have a slowly pervious layer within or directly below
the solum, or periodically receive high raintall, or
both.

Somewhat poorly drained.—Water is removed slowly
enough that the soil is wet for significant periods
during the growing season. Wetness markedly
restricts the growth of mesophytic crops unless
artificial drainage is provided. Somewhat poorly
drained soils commonly have a slowly pervious
layer, a high water table, 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
layers directly below plow depth. Poor drainage
results from a high water table, a slowly pervious
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layer within the profile, seepage, nearly continuous
rainfall, or a combination of these.

Very poorly drained.—Water is removed from the
soil so slowly that free water remains at or on the
surface during most of the growing season. Unless
the sail is artificially drained, most mesophytic crops
cannot be grown. Very poorly drained soils are
commonly level or depressed and are frequently
ponded. Yet, where rainfall is high and nearly
continuous, they can have moderate or high slope
gradients.

Drainage, subsurface. The removal of excess ground
water through buried drains installed within the soil
profile. The drains collect the water and convey it to
a gravity or pump outlet.

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
received material are illuvial.

Eolian soll material. Earthy parent material accumulated
through wind action; commonly refers to sandy
material in dunes or to loess in blankets on the
surface.

Erosion. The wearing away of the land surface by water,
wind, ice, or other geologic agents and by such
processes as gravitational creep.

Erosion (geologic). Erosion caused by geologic
processes acting over long geologic periods and
resulting in the wearing away of mountains and the
building up of such landscape features as flood
plains and coastal plains. Synonym: natural erosion.
Erosion (accelerated). Erosion much more rapid
than geologic erosion, mainly as a result of the
activities of man or other animals or of a
catastrophe in nature, for example, fire, that
exposes the surface.

Esker (geology). A narrow, winding ridge of stratified
gravelly and sandy drift deposited by a stream
flowing in a tunnel beneath a glacier.

Excess fines (in tables). Excess silt and clay in the soil.
The soil is not a source of gravel or sand for
construction purposes.

Fast intake {in tables). The rapid movement of water
into the soil.

Fertility, soil. The quality that enables a soil to provide
plant 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.

Fibric soil material (peat). The least decomposed of all
organic soil material. Peat contains a large amount
of well preserved fiber that is readily identifiable
according to botanical origin. Peat has the lowest
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bulk density and the highest water content at
saturation of all organic sail material.

Field moisture capacity. The moisture conient of a sof,
expressed as a percentage of the ovendry weight,
after the gravitational, or free, water has drained
away; the field moisture content 2 or 3 days after a
goaking rain; also called normal field capacity,
normal moisture capacily, or capillary capacity.

Fine textured soil. Sandy clay, silty clay, and clay.

First bottom. The normal flood plain of a stream,
subject to frequent or occasional flooding.

Flood plain. A nearly level alluvial plain that borders a
stream and is subject to flooding unless protected
artificially.

Foot slope. The inclined surface at the base of a hill.

Frost action (in tables). Freezing and thawing of soil
moisture. Frost action can damage roads, buildings
and other structures, and plant roots.

Genesis, soil. The mode of origin of the soil. Refers
especially to the processes or soil-forming factors
responsible for the formation of the solum, or true
soil, from the unconsolidated parent material.

Glacial drift (geology). Pulverized and other rock
material transported by glaciai ice and then
deposited. Also the sorted and unsorted materia)
deposited by streams flowing from glaciers.

Glacial coutwash (geology). Gravel, sand, and silt,
commonly stratified, deposited by glacial meltwater.

Glacial till (geology). Unsorted, nonstratified glacial drift
consisting of clay, silt, sand, and boulders
transported and deposited by glacial ice.

Glaciofluvial deposits (geology). Material moved by
glaciers and subsequently sorted and deposited by
streams flowing from the melting ice. The deposits
are stratified and occur as kames, eskers, delias,
and outwash plains.

Glaciolacustrine deposits. Material ranging from fine
clay to sand derived from glaciers and deposited in
glacial iakes mainly by glacial meltwater. Many
deposits are interbedded or laminated.

Gleyed soil. Soil that formed under poor drainage,
resulting in the reduction of iron and other elements
in the profile and in gray colors and mottles.

Grassed waterway. A natural or constructed waterway,
typically broad and shallow, seeded to grass as
protection against erosion. Conducts surface water
away from cropland.

Gravel. Rounded or angular fragments of rock up to 3
inches (2 millimeters to 7.6 centimeters) in diameter.
An individuai piece is a pebble.

Gravelly soll material. Material that is 15 to 50 percent,
by volume, rounded or angular rock fragments, not
prominently flattened, up to 3 inches (7.6
centimeters) in diameter.

Green manure crop (agronomy). A soil-improving crop
grown to be plowed under in an early stage of
maturity or soon after maturity.
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Ground water (geology). Water filling all the unblocked
pores of underlying material below ithe water table.

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.

Hardpan. A hardened or cemented scil horizon, or layer.
The soil material is sandy, loamy, or clayey and is
cemented by iron oxide, silica, calcium carbonate, or
other substance.

Hemic soll material (mucky peat). Organic soil material
intermediate in degree of decomposition between
the lass decomposed fibric and the more
decomposed sapric material,

Horizon, soil. A layer of soil, approximately parallel to
the surface, having distinct characteristics produced
by soil-forming processes. In the identification of soil
horizons, an uppercase letter represents the major
horizons. Numbers or lowercase letters that follow
represent subdivisions of the major horizons. The
major horizons are as follows:
© horizon.~~An organic layer of fresh and decaying
plant residue.

A horizon.—The mineral horizon at or near the
surface in which an accumulation of humified
organic matter is mixed with the mineral material.
Also, any plowed or disturbed surface layer.

E horizon.—The mineral horizon in which the main
feature is loss of silicate clay, iron, alumihum, or
some combination of these.

8 horizon.—The mineral horizon below an O, A, or E
horizon. The B horizon is in part a layer of transition
from the overlying hotizon to the underlying C
horizon. The B horizon also has distinctive
characteristics, such as (1) accumulation of clay,
sesquioxides, humus, or a combination of these; (2)
granular, prismatic, or blocky structure; (3) redder or
browner colors than those in the A horizon; or (4) a
combination of these, '

C horizon.—The mineral horizon or layer, excluding
indurated bedrock, that is little affected by soil-
forming processes and does not have the properties
typical of the overlying horizon. The material of a C
horizon may be either like or unlike that in which the
solum formed. If the material is known to differ from
that in the solum, an Arabic numeral, commeonly a 2,
precedes the letter C.

Cr horizon.—Soft, consalidated bedrock beneath the
sail.

A fayer.—Hard, consolidated bedrock beneath the
s0ill. The bedrock commonily underlies a C horizon
but can be direcily below an A or a B horizon.

Humus. The well decomposed, more or less stable part
of the organic matter in mineral soils.
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Hydrologic soll groups. Refers to soils grouped
according to their runoff-producing characteristics.
The chief consideration is the inherent capacity of
soil bare of vegetation to permit infiltration. The
slope and the kind of plant cover are not considered
but are separate factors in predicting runoff. Soils
are assigned to four groups. In group A are soils
having a high infiltration rate when thoroughly wet
and having & low runoff potential. They are mainly
deep, well drained, and sandy or gravelly. in group
D, at the other extreme, are soils having a very slow
infiltration rate and thus a high runoff potential. They
have a claypan or clay layer at or near the surface,
have a permanent high water table, or are shaliow
over nearly impervious bedrock or other material. A
soil is assigned to two hydrologic groups if part of
the acreage is artificially drained and part is
undrained.

llluviation. The movement of scil material from one
horizon to another in the soil profile. Generally,
material is removed from an upper horizon and
deposited in a lower horizon.

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
immediate surface of soil or other material, as
contrasted with percolation, which is movement of
water through soil layers or material.

Infiltration rate. The rate at which water penetrates the
surface of the soil at any given instant, usually
expressed in inches per hour. The rate can be
fimited by the infiltration capacity of the soil or the
rate at which water is applied at the surface.

intake rate. The average rate of water entering the soil
under irrigation. Most soils have a fast initial rate;
the rate decreases with application time. Therefore,
intake rate for design purposes is not a constant but
is a variable depending on the net irrigation
application. The rate of water intake in inches per
hour is expressed as follows:

(I ] T U — very low

0.2 10 0.t snrees s ararenns st anans low
0410 0.75 moderately low
0.75 10 1.25. e ccercramnisassrinsssrrs et s pes s ianssaen moderate
12510 178 moderaiely high
17510 2.5 s ceerrasemssessresermsensssirsonsssnsssassssses NIGH
More than 2.5. very high

Irrigation. Application of water to soils to assist in
production of crops. Methods of irrigation are—
Border.—Water is applied at the upper end of a strip
in which the lateral flow of water is controlled by
small earth ridges called border dikes, or borders.
Basin.—Water is applied rapidly to nearly level
plains surrounded by levees or dikes.
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Controfled flooding.—Water is released at intervals
from closely spaced field ditches and distributed
uniformly over the field.
Corrugation.—Water is applied to small, closely
spaced furrows or ditches in fields of close-growing
crops or in orchards so that it flows in only one
direction.
Drip (or trickfe).—Water is applied slowly and under
low pressure 1o the surface of the soil or into the
soil through such applicators as emitters, porous
tubing, or perforated pipe.
Furrow.—Water is applied in small ditches made by
cultivation implements. Furrows are used for tree
and row crops.
Sprinkler.—Water is sprayed over the soil surface
through pipes or nozzles from a pressure system.
Subirrigation.—Water is applied in open diiches or
tile lines until the water table is raised enough to wet
the soil.
Witd flooding.—Water, released at high points, is
allowed to flow onto an area without controlled
distribution.

Kame (geology). An irregular, short ridge or hill of
stratified glacial drift.

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 sciuble material from soil or
other material by percolating water.

Liquid limit. The moisture content at which the soil
passes from a plastic to a liguid state.

Loam. Soil material that is 7 to 27 percent clay particies,
28 to 50 percent silt particles, and less than 52
percent sand particles.

Low strength. The soil is not strong enough to support
loads.

Medium textured soil. Very fine sandy loam, loam, silt
loam, or siit.

Mineral soil. Scil that is mainly mineral material and low
in organic material. Its bulk density is more than that
of organic soil.

Minimum tillage. Only the tillage essential io crop
production and prevention of soil damage.

Miscellaneous area. An area that has little or no natural
soil and supports little or no vegetation.

Moderately coarse textured soll. Coarse sandy loam,
sandy loam, and fine sandy loam.

Moderately fine textured soil. Clay loam, sandy clay
loam, and silty clay ioam.

Moraine (geology). An accumulation of earth, stones,
and other debris deposited by a glacier. Some types
are tarminal, lateral, medial, and ground.

Morphology, soll. The physical makeup of the soil,
including the texture, structure, porosity,
congistence, color, and other physical, mineral, and
biological properties of the various horizons, and the
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thickness and arrangement of those horizons in the
soll profile.

Mottiing, soll. Irreguiar 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, cornmon, and
many, size—fine, medium, and coarse; and
contrast—faint, distinct, and prominent. The size
measurements are of the diameter along the
greatest dimension. Fine indicates less than 5
millimeters {about 0.2 inch); medium, from 5 to 15
millimeters (about 0.2 to 0.6 inch); and coarse, more
than 15 millimsters (about 0.6 inch).

Muck. Dark colored, finely divided, well decomposed
organic soil material. (See Sapric soil material.)
Munsell notation. A designation of color by degrees of
the three simple variables—hue, value, and chroma.

For example, a notation of 10YR 6/4 is a color of
10YR hue, value of 6, and chroma of 4,

Neutral soil. A soil having a pH value between 6.6 and
7.3. (See Reaction, soil.)

Nutrient, plant. Any element taken in by a plant
essential to its growth. Plant nutrients are mainly
nitrogen, phosphorus, potassium, calcium,
magnesium, sulfur, iron, manganese, copper, boron,
and zinc obtained from the soil and carbon,
hydrogen, and oxygen obtained from the air and
water. :

Organic matter. Plant and animal residue in the soil in
various stages of decomposition.

Outwash plain. A landform of mainly sandy or coarse
textured material of glaciofiuvial origin. An outwash
plain is commonly smooth; where pitted, it is
generally low in relief,

Parent matertal. The unconsolidated organic and
mineral material in which soil forms.

Peat. Unconsolidated material, largely undecomposed
organic matter, that has accumulated under excess
moisture, (See Fibric soil material.)

Ped. An individual natural soil aggregate, such as a
granule, a prism, or a block.

Pedon. The smallest volume that can be called “a soil.”
A pedon is 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
s0il.

Percolation. The downward movement of water through
the soil.

Percs slowly (in tables). The slow movement of water
through the soil adversely affecting the specified
use.

Permeability. The quality of the soil that enables water
to move downward through the profile. Permeability
is measured as the number of inches per hour that
water moves downward through the saturated soil.
Terms describing permeability are:
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Very Slow.......cemiiineereeeesieseeens loss than 0.06 inch
SIOW...coinsisnsisiseiemetnereenssesenrrssreseseereas 0.06 to 0.2 inch
Moderately SIow............ooceeeeeeeeeeceeseraenes 0.2 te 0.6 inch
Moderate.............ccornrseririnns 0.6 inch to 2.0 inches
Moderately rapid...........cccoweosvenmiennnne 2.0 to 6.0 inchas
RAPI........ oo ecsenseseenrss e 6.0 to 20 inchas
Very rapld.......coeiiinniineceannnas more than 20 inches

pH value. A numerical designation of acidity and
alkalinity in soil. {See Reaction, soil.)

Phase, soil. A subdivision of a soll series based on
features that affect its use and management. For
example, slope, stoniness, and thickness.

Plasticity index. The numerical difference between ihe
liquid limit and the plastic limit; the range of moisiure
content within which the soil remains plastic.

Plowpan. A compacted layer formed in the soil directly
below the plowed layer.

Ponding. Standing water on soils in closed depressions.
Unless the soils are artificially drained, the water can
be removed only by percolation or
evapotranspiration.

Poor filter (in tables). Because of rapid permeability, the
soil may not adequately filter effluent from a waste
disposal system.

Poorly graded. Refers to a coarse grained soil or soil
material consisting mainly of particles of nearly the
same size. Because there is little difference in size
of the particles, density can be increased only
slightly by compaction.

Productivity, soil. The capability of a soil for producing
a specified plant or sequence of plants under
specific management.

Profile, soil. A vertical section of the soil extending
through all its horizons and into the parent material.

Reaction, soil. A measure of acidity or alkalinity of a
soil, expressed in pH values. A soil that tests to pH
7.0 is described as precisely neutral in reaction
because it is neither acid nor alkaline. The degree of
acidity or alkalinity is expressed as—

PH
Extremoly acid.......nuiiecenes .below 4.5
Very strongly acid.... rvarnres 4510 5.0
Strongly acid .51t 55
Madium acid .. 5.6 10 6.0
Slightly acid................. ..6.1 to 6.5
Neutral................. .6.61073
Mildly alkaline 741078
Moderately alkaling........coocoeniininneeeriencaen. 791084
Strongly alkaling...........ccorecrnmceeenressensemceenrins 851090
Very strongly alkaline.........cccceeceeeeerenens 2.1 and higher

Relief. The elevations or inequalities of a land surface,
considered collectively.

Rill. A steep sided channel resulting from accelerated
erosion. A rill is generally a few inches deep and not
wide enough to be an obstacle to farm machinery.

Rock fragments. Rock or mineral fragments having a
diameter of 2 millimeters or more; for example,
pebbles, cobbles, stones, and boulders.

Root zone. The part of the soil that can be penetrated
by plant roots.

Soil Survey

Rooting depth (in tables). Shallow root zone. The soil is
shallow over a layer that greatly restricts roots.

Runoff. The precipitation discharged into stream
channels from an area. The water that flows off the
surface of the land without sinking into the soil is
called surface runoff. Water that enters the soil
before reaching surface streams is called ground-
water runoff or seepage flow from ground water.

Sand. As a soil separate, individual rock or mineral
fragments from 0.05 millimeter to 2.0 millimeters in
diameter. Most sand grains consist of quariz. As a
soil textural class, a soil that is 85 percent or more
sand and not more than 10 percent ¢lay.

Sapric soil material {(muck). The most highly
decomposed of all organic soil material. Muck has
the isast amount of plant fiber, the highest bulk
density, and the lowest water content at saturation
of all organic soil material.

Seepage (in tables). The movement of water through the
soil. Seepage adversely affects the specified use.

Serles, soil. A group of soils that have profiles that are
almost alike, except for differences in texture of the
surface layer or of the substratum. All the soils of a
series have horizons that are similar in composition,
thickness, and arrangement.

Shale. Sedimentary rock formed by the hardening of a
clay deposit.

Sheet erosion. The removal of a fairly uniform layer of
soil material from the land surface by the action of
rainfall and surface runoff.

Shrink-swell. The shrinking of s0il when dry and the
swelling when wet. Shrinking and swelling can
damage roads, dams, building foundations, and
other structures. It can also damage plant roots.

Siit. As a soil separate, individual mineral particles that
range in diameter from the upper limit of clay (0.002
miflimeter) to the lower limit of very fine sand (0.06
millimeter). As a soit textural class, soil that is 80
percent or more siit and less than 12 percent clay.

Similar soils. Soils that share limits of diagnostic criteria,
behave and perform in 4 similar manner, and have
similar conservation needs or management
requirements for the major land uses in the survey
area.

Site index. A designation of the qualily 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 cedominant trees in
a fully stocked stand at the age of 50 years is 75
feet, the site index is 75 feet.

Slope. The inclination of the land surface from the
horizontal. 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.
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Slope (in tables). Slope is great encugh that special
practices are required to ensure satisfactory
performance of the soll for a specific use.

Slow refill (in tables). The slow filling of ponds, resuiting
from restricted permeability in the soil.

Small stones {in tables). Rock fragmenis less than 3
inches (7.8 centimeters) in diameter. Small stones
adversely affect the specified use of the soil.

Soil. A natural, three-dimensional body at the earth’s
surface. it is capable of supporting plants and has
properties resulting from the integrated effect of
climate and living matter acting on earthy parent
material, as conditioned by relief over periods of
time.

Soil separates. Mineral particles less than 2 millimeters
in equivalent diameter and ranging between
specified size limits. The names and sizes of
separates recognized in the United States are as

follows:
Milfime-
ters

Very COarse SanU...cuummeiimsmerssesssesssseenes 20t01.0
Coarse SaN4......ccoeeoeee e sessssnians s ssnsas 10t0 05
Medium SAN.....oc. e 0.5 t0 0.25
Fine Sand.....cccmeimmsmemsssimesessssseseas 0.25 to 0.10
Very fine sand .0.10 10 0.05
Silrereresrenssmrearrnsrinsmrrse s sesresssaennsrasssnssosas 0.05 to 0.002
ClaY....comnerermenrrsersrrsesarssseneens .....less than 0.0G2

Solum. The upper part of a soil profile, above the C
horizon, in which the processes of soil formation are
active. The solum in soil consists of the A, E, and B
horizons. Generally, the characteristics of the
material in these horizons are unlike those of the
underlying material. The living roots and plant and
animal activities are largely confined to the solum,

Stones. Rock fragments 10 to 24 inches (25 to 60
centimeters) in diameter.

Stripcropping. Growing crops in a systematic
arrangement of strips or bands which provide
vegetative barriers to wind and water erosion.

Structure, soil. The arrangement of primary soil
particles into compound particles or aggregates. The
principal forms of soil structure are—p/faily
(laminated), prismatic (vertical axis of aggregates
longer than horizontal), columnar (prisms with
rounded tops), blocky (angular or subangular), and
granular. Structureless soils are either single grain
(each grain by itself, as in dune sand) or massive
{the particles adhering without any regular cleavage,
as in many hardpans).

Stubble mulch. Stubble or other crop residue left on the
sail or partly worked into the soil. It protects the soil
from wind and water erosion after harvest, during
preparation of a seedbed for the next 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.
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Subsoiling. Breaking up a compact subsoil by pulling a
special chisel through the soil.

Substratum. The part of the s0il below the solum.

Subsurface layer. Any surface soil horizon (A, E, AB, or
EB) below the surface layer.

Surface layer. The soil ordinarily moved in tillage, or its
equivalent in uncultivated soil, ranging in depth from
about 4 to 10 inches (10 to 25 centimeters).
Frequently designated as the “plow layer,” or the
“Ap horizon."”

Surface soil. The A, E, AB, and EB horizons. It includes
all subdivisions of these horizons.

Taxadjuncts. Soils that cannot be classified in a series
recognized in the classification system. Such soils
are named for a series they strongly resemble and
are designated as taxadjuncts to that series
because they differ in ways too small to be of
consequence in interpreting their use and behavior.

Terrace. An embankment, or ridge, constructed across
sloping soils on the contour or at a slight angle o
the contour. The terrace intercepts surface runoff so
that water soaks into the soil or flows slowly to a
prepared outlet.

Texture, soll. The relative proportions of sand, silt, and
clay particles in a mass of scil. The basic textural
classes, in order of increasing proportion of fine
particles, are sand, loamy sand, sandy loam, loam,
silt loamn, sift, sandy clay loam, clay foam, sifly clay
loam, sandy clay, sifty clay, and clay. The sand,
loary sand, and sandy loam classes may be further
divided by specifying “coarse,” “fine,” or “very
fine.”

Thin layer (in tables). Otherwise suitable soil material
too thin for the specified use.

Till plain. An extensive flat to undulating area underlain
by glacial till.

Tilth, soil. The physical condition of the soil as related
io tillage, seedbed preparation, seedling emergence,
and root penetration.

Toe slope. The outermost inclined surface at the base
of a hill; part of a foot slope.

Topsoll. The upper part of the soil, which is the most
favorable material for plant growth. It is ordinarily
rich in organic matter and is used to topdress
roadbanks, lawns, and land affected by mining.

Upland (geology). Land at a higher elevation, in general,
than the alluvial plain or stream terrace; land above
the lowlands along streams.

Variant, soil. A soil having properties sufficiently
different from those of other known soils to justify a
new series name, but occurring in such a limited
geographic area that creation of a new series is not
justified.

Weathering. All physical and chemical changes
produced in rocks or other deposits at or near the
oarth's surface by atmospheric agents. These
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changes result in disintegration and decomposition
of the material.

Well graded. Refers to soil material consisting of coarse
grained particles that are well distributed over a wide
range in size or diameter. Such soil normally can be
easily increased in density and bearing properties by
compaction. Contrasts with poorly graded soil.

Wilting point {(or permanent wilting point). The
moisture content of soil, on an ovendry basis, at
which a plant (specifically sunflower} wilts so much
that it does not recover when placed in a humid,
dark chamber.
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Tables




140 Soil Survey
TABLE 1},-~TEMPERATURE AND FRECIPITATION
(Recorded in the period 1951-78 at Rensselaer, Indiana)
Temperature Precipitation
2 years in 2 years in 10
10 will have-- Average will have~~ | Average
Month Average |Average|Average | number of {Average mmber of jAverage
daily | daily Maximum Minimun growing Less | More jdays with|snowfall
max imum jminimom temperature;temperature| degree than--; than--{0,10 inch
higher lower days* or more
than-- than--
A B A B °F °F Units | In | In | In In
January-=-—={ 32,7 3.9 23.8 61 =14 14 1.83 0.797 2.7 5 6.5
Pebruary----{ 36.5 18.2 27.4 62 =11 28 1.63 .74] 2.38 5 6.4
March~------ 46,9 27.5 37.2 76 3 111 2.85 1.72] 3.86 7 3.0
April-—-————- 61.5 38.9 50.2 83 20 315 4.13 2.44] 5.63 8 .8
Mayw——su———1 73.1 49.0 61.1 92 29 654 3.91 2.30] 5.34 B8 .0
Junem==veass]  83.3 58.6 70.5 97 41 915 4.60 2.53] 6.42 8 .0
July--===-=- 85.3 62.3 73.8 o8 45 1,048 3.68 1.777 5.32 6 .0
August=-===-- 83.3 59.7 71.5 2% 43 977 3.54 2.01] 4.88 6 .0
September---; 77.2 52.1 64.7 93 32 741 3.19 1.31; 4.78 6 .0
October—=~=- 65.7 41,2 53.5 86 23 428 2,62 1.13; 3.88 5 .1
November----] 46,7 30.4 40.1 75 8 103 2.37 1.41) 3.22 & 2.0
December~---{ 36.6 20.8 28.6 63 -9 20 2.28 .921 3.43 & 6.2
Yearly:
Average=-~; 6€0.9 39.5 50.2 -— ——— - - - - - -——
Extreme--- ——— —— —-—— 101 =19 —-—— - —-— - - -
Total====- —— -— —— —_—— —— 5,354 36.63 32.11, 41.05 76 26.0

* A growing degree day is a unit of heat available for plant growth.

It can bhe calculated by adding the

maximum and minimum daily temperatures, dividing the sum by 2, and subtracting the temperature below which
growth is minimal for the principal crops in the area (40 degrees F).
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TABLE 21--FREEZE DATES IN SPRING AND FALL
{Recorded in the period 1951-78 at Rensselaer, Indiana)

Temperature

Probability 24° F 28% F 37°
or lower or lower or lower

Last freezing
temperature
in spring:

1 year in 10
later than-- Apr. 16 May 2 May 18

2 years in 10
later than-- Apr. 11 Apr. 27 May 12

5 years in 10
later than-- Apr. 3 Apr. 17 May 1

First freezing
temperature
in fall:

1 year in 10
earlier than-- Oct. 19 Oct. 4 Sept. 25

2 years in 10
earlier than-- Oct. 24 Oct. 11 Sept. 30

5 years in 10
earlier than-- Nov. 2 Oct. 23 Oct, 11

--GRUWING SEASON

{Recorded in the pericd 1951-78 at Rensselaer,

Indiana)
Daily minimum temperature
during growing season

Probability Higher Higher Higher
than than than
24° F 28° F 32°F
Days Days Days

9 years in 10 192 163 141

8 vears in 10 199 172 148

5 years in 10 212 189 162

2 years in 10 226 205 176

1 year in 10 233 214 - 182
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TABLE 4|--ACREAGE AND PROPCRTIONATE EXTENT OF THE SOILS
Map Soil name Acres Percent
symbol
Ab Ackerman muck, drained -~ 1,050 0.3
As Adrian muck, drained —— 1,750 0.5
AtA Andres loam, 0 to 2 percent slopes —_— 6,000 1.7
AyB Ayr loamy fine sand, 1 to 4 percent slopes 1,300 0.4
BeB Brems loamy sand, 1 to 3 percent slopes -— 15,941 4.4
Br Brookston loam 4,550 1.3
ChB Chelsea sand, 2 tc 6 percent slopes — 1,750 0.5
CoB Corwin loam, moderately permeable, 1 to 3 percent slopes 4,300 1.3
Cp Craigmile sandy loam, frequently flooded - 4,850 1.4
De Darroch loam 7,300 2.0
Dg Darroch, till substratum-Cdell compley==--- - 10,900 3.0
Ed Edwards muck, drained-- 490 0.1
Fa Faxon loam — - 1,620 0.5
GE Gilford fine sandy loam--- 16,830 2.7
GzB Grovecity fine sandy loam, 1 to 3 percent slopes - 780 0.2
Ho Houghton muck, drained 3,750 1.0
Hp Houghton muck, frequently flooded - 1,100 0.3
Ir Iroquois fine sandy loam -— 6,300 1.8
LuB2 |Lucas silty clay loam, 2 to 6 percent slopes, eroded - 275 0.1
MaR ° Markton-Aubbeenaubbee complex, 1 to 3 percent slopes--- 6,400 1.8
McB' - |Mattinsville fine sandy loam, 2 to 6 percent slopes - 1,450 0.4
MeA Metamora fine sandy loam, moderately permeable, 0 to 1 percent slopes-—-—===—c—=——== 851 0.2
MeB Metamora fine sandy loam, moderately permeable, I to 4 percent slopes——-—===—==—e-= 950 0.3
MkB Metea loamy sand, moderately permeable, 2 to 6 percent slopes——- 2,250 0.6
Mp Montgomery silty clay loam 6,100 1.7
Mu Morocco loamy sand ——— - 28,799 8.0
Mw Muskego muck, drained- —— 2,600 0.7
Mz Mussey mucky sandy loam - 2,450 0.7
NaB Nesius fine sand, 1 to 3 percent slopes 3,700 1.0
Ne Newton loamy. fine sand, wndrained 2,300 0.6
OaB Oakville fine sand, 2 to 6 percent slopes 17,400 4.8
QacC Oakville fine sand, 6 to 15 percent slopes 7,800 2.2
ObB Oakville sand, moderately wet, 1 to 3 percent slopes 8,000 2.2
OcC2 (Octagon fine sandy loam, 6 to 12 percent slopes, eroded-- — 455 0.1
OrB Ormas leoamy fine sand, 2 to 6 percent slopes — 360 0.1
OtB Ormas Variant lcamy =zand, 2 to 6 percent slopes---—- 450 0.1
Pa Papineau sandy loam-- 2,350 0.7
PaB Parr fine sandy loam, 2 to 6 percent slopes 300 0.1
PdB Parr-Ayr complex, 2 to 6 percent slopes - 4,450 1.2
Pf Pils, QUATEIES= e e i ot 0 0 e e e e e 0 e .t e e 110 *
Px Prochaska loamy sand, frequently flooded -— ——— 4,200 1.2
Rd Reddick silty clay loam — 6,300 1.8
Re Rensselaer loam -— 14,900 4.2
Rs Rensselaer fine sandy loam, till substratum 16,200 4.5
Rw Rensselaer, till substyatum-Wolcott complex 16,400 4.6
RxB Rockton fine sandy loam, 1 to 3 percent slopes 2,250 0.6
SmA Simonin loamy sand, 0 to 2 percent slopes -— 1,550 0.4
So Sloan silt loam, freguently flooded, urndrained 2,750 0.8
SpB Sparta sand, 2 to 6 percent slopeg -_— 1,100 0.3
SsB Sparta loamy sand, loamy substratum, 1 to 3 percent slopes- 1,250 0.4
St Strole clay loam ———— 4,050 1.1
Sx Suman loam, fregquently flooded-e« 7,500 2.1
Wb Warners fine sandy loam - ———— 500 0.1
We Watgeka loamy fine sand: 1,450 0.4
Hm Watseka-Maumee loamy sands - 37,640 10.5
WsB2 |[Wawasee loam, 2 tc 6 percent slopes, eroded 2,150 0.6
Wt Whitaker fine sandy loam: —— 4,750 1.3
Za Zadog-Maumee loamy sands- 42,150 11.7
Water areas less than 40 acres in size~ 1,008 0.3
Water areas more than 40 acres in size 292 0.1
Total 359,321 | 100.0

* Less than 0.1 percent.
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[zaBLE s|.--PRIME PARMLAND

(Only the soils considered prime farmland are listed, Urban or built-up areas of the soils listed are not
considered prime farmland. If a soil is prime farmland only under certain conditiomns, the conditions
are specified in parentheses after the soil name)

Map Soil name
symbol
AtA Andres loam, 0 to 2 percent slopes (where drained)
AvYB Ayr loamy fine sand, 1 to 4 percent slopes
Br Brookston loam (where drained)
CoB Corwin loam, moderately permeshle, 1 to 3 percent slopes
Cp Craigmile sandy loam, frequently flooded (where drained and either protected from flooding or not
frequently flooded during the growing seascn)
- De Darroch loam (where drained}
Dg Darroch, till substratum-Qdell complex (where drained)
Fa Faxon loam {where drained)
Gf Gilford fine sandy loam (where dralned)
GzB Grovecity fine sandy loam, 1 to 3 percent slopes {where drained)
Ir Iroqueis fine sandy loam (where drained)
LuB2 Lucas silty clay loam, 2 to 6 percent slopes, eroded
MaB Markton-Aubbeenatbbee complex, 1 to 3 percent slopes
McB Martinsville fine sandy loam, 2 to & percent slopes
MeA Metamora fine sandy loam, moderately permeable, 0 to 1 percent slopes (where drained)
MeB Metamora fine sandy loam, moderately permeable, 1 to 4 percent slopes (where drained)
MkB Metea loamy sand, moderately permeable, 2 to & percent slopes
Mp Montgomery silty clay loam {(where drained)
Pa Papineau sandy loam (where drained)
PaB Parr fine sandy loam, 2 to & percent slopes
PAae Parr-Ayr complex, 2 to & percent slopes
Rd Reddick silty clay loam (where drained)
Re Rensselaer loam (where drained)
Bs Rensselaer fine sandy loam, till substratum (where drained)
Rw Rensselaer, till substratum-Wolcott complex (where drained)
RxB Rockton fine sandy loam, 1 to 3 percent slopes
SmA Simonin loamy sand, 0 to 2 percent slopes
st Strole clay loam (where drained)
Sx Suman loam, frequently flooded (where drained and either protected from flooding or not freguently
flooded during the growing season)
WsB2 Wawasee loam, 2 to 6 percent slopes, eroded
Wt Whitaker fine sandy loam (where drained)
Za Zadog~Maumee loamy sands (where drained)
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[ TABLE 6.--LAND CAPABILITY CLASSES AND YIELDS PER ACRE OF CROPS AND PASTURE

(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 scoil)

Soll Survey

Absence of a yleld indicates that

Scil name and Land
map symbol capability Comn Soybeans Winter wheat | Bromegrass- ;| Tall fescue
alfalfa hay*
Bu Bu Bu Tons AUMFE

Ab - IVw 75 28 30 o= 5.0
Ackerman

As IVw 85 30 -— — -—
Adrian

AtA IIw 140 40 56 4.6 9.2
Andres

AyR-- Ille 90 32 36 3.0 6.0
Ayr

BeB IVs 70 24 32 2.3 4.6
Brems

Br=------ IIw 145 51 58 4.8 9.6
Brookston

ChB: IVs 68 21 31 2,2 4.4
Chelsea

CoB~- 1ie 120 42 54 4.0 8.0
Corwin

Cp IIlIw 110 38 45 3.5 7.0
Craigmile

Dc — IIw 140 50 56 4.6 9.2
Darroch

bg —— IIw 137 49 56 4.5 9.0
Darroch-0dell

Ed —— Ivw 80 28 32 —— 5.2
Edwards

Fa====- IIw 125 44 50 4.1 8.2
Faxon

Gfmwmmom e e IIw 120 42 48 4.0 8.0
Gilford

Gz2B~ ——— ITe 100 35 40 3.3 6.6
Grovecity

Ho ITlIw 115 34 46 — 6.8
Houghton

—e— VIITw -— -— -— = -—-

Houghton

Ir - IIw 140 49 56 4.6 9.2
Iroguois

LuB2 - Ilie 85 30 32 2.8 5.6
Lucas

See footnotes at end of table.
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TABLE 6.=--LAND CAPABILITY CLASSES AND YIELDS PER ACRE OF CROPS AND PASTURE--Continued
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Soil name and Land
map symbol capability Corn Scybeans Winter wheat | Bromegrass~ ; Tall fescue
alfalfa hay*
Bu Bu Bu Tons AUET*

MaB —— IIle 01 34 48 3.5 7.1
Marktcn-Aubbeenaubhee

McB 1le 105 37 46 3.5 7.0
Martinsville

Med IIw 115 45 50 3.8 7.6
Metamora

MeB Ile 105 37 47 2.5 7.0
Metamora

MKEB Ille 85 30 34 2.8 5.6
Metea

Mp IIlw 120 42 48 4.0 8.0
Montgomery

Mu —_— - IVs 80 28 36 2.6 5.2
Morocceo

M= mme e - — ——— Ivw 20 31 36 — 6.0
Muskego

Mz IITw 120 42 48 4.0 8.0
Mussey

NaB=«= IVs 70 25 31 2.3 4.6
Hesius

Ne Vv _— _—— —— — _—
Newton

QaB~~ —_— IVs 55 19 25 2,0 4.0
Qakville

QaC==- e— Vis - —— — 1.8 3.6
Oakville

OhE IVs 60 21 27 2.0 4.0
Oakville

OcC2- 1I1e 80 28 36 2.6 5.2
Octagon

OrB I1Is 70 24 31 2.3 4.6
Ormas

OtB IVs 50 18 22 1.8 3.6
Ormas Variant

Pan==== - IIw 125 43 51 4,1 8.2
Papineau

PaB Ile 115 40 52 3.8 7.6
Parr

FdB Ile 107 38 50 3.5 7.0
Parr-Ayr

See footnotes at end of table.
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TABLE &.--LAND CAPABILITY CLASSES AND YIEIDS PER ACRE OF CROPS AND PASTURE--Continued

S0il name and Land
map symbol capabllity Com Soybeans Winter wheat ; Bromegrass~ | Tall fescue
alfalfa hay*
Ba Bu Bu Tons i AUMFF

PErk%,

Pits

Px —— 1w 105 37 42 3.5 7.0
Prochaska

Rd ITw 150 52 &0 5.0 10.0
Reddick

Re - Ilw 155 54 62 5.1 10.2
Rensselaer

Rs I1w 140 49 56 4.6 9.2
Rensselaer

Rw Ilw 147 52 59 4.9 9.7
Rensselaer-Wolcott

RxB~ . Ile 100 35 45 3.3 6.6
Rockton

SmA IIs 95 33 3B 2.1 6.2
Simonin

So Vw —— ——— - ——— ——
Sloan

SpB Ivs €0 21 27 2.0 4.0
Sparta

SsB Ills 65 25 29 2.3 4.6
Sparta

St~- ITw 110 3B 44 3.6 7.2
Strole

Sx I1Iw 125 44 45 4.1 8.2
Suman

Wb I1Iw 100 30 40 3.3 6.6
Warners

We Ills 92 31 43 3.0 6.0
Watseka

Wi —— IIis 101 35 47 3.3 6.6
Watseka~Maumee

WsB2 — Ile 100 35 45 3.2 6.4
Hawasee

Wt ITw 125 44 50 4.1 8.2
Whitaker

Za IIIv 113 40 1 3.8 7.6
Zadog-Maumee

* The Brookston, Craigmile, Faxon, Gilford, Iroquois, Maumee, Montgomery, Mussey, Newten, Prochaska,
Reddick, Rensselaer, Sloan, Suman, Warners, Walcott, and Zadeg soils are sultable for alfalfa only if
they are drained.

** Animal-unit-month: The amount of forage or feed required to feed one animal unit {one cow, one horse,
one mule, five sheep, or five goats) for 30 days.

*** See description of the map unit for composition and behavior characteristics of the map unit.
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TABLE 74--CAPABILITY CLASSES AND SUBCLASSES

{(Miscellaneous areas are excluded,
entry indicates no acreage)

Mhsence of an

Major management concerns (Subclass)

Class Total Soil:

acreage Erosion [Wetness jproblem ;| Climate
{e) {w}) {s) {c)
Acres Acres Acres AcCres

I —— ——— - - ———
IT 138,051} 17,130 (119,371 1,550 ———
111 122,880, 10,680 | 71,500 | 40,700 o
Iv 83,030 —— 5,890 77,140 ——-
v 5,050 o 5,050 —-— -—
Vi 7,800 - —— 7,800 ——
VII ——— R -— -— -—
VIII 1,100 ——— 1,100 —-— —

147
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(Only the soils suitable for production of commercial trees are listed.

information was not available)

TABLE 8}~~WOODLAND MANAGEMENT AND PRODUCTIVITY

Absence of an entry indicates that

Soil Survey

Management concerns

Potential productivity

Scoil name and (Ordi- Equip=
map symbol nation,Erosion ment |}Seedling; Wind-~ Common trees Site |Volume*; Trees to
symbol [hazard limita-|mortal- throw index plant
tion ity hazard
Ab===mmm—me———— 2W |Slight |Severe |Severe |Severe |[Red maple-—-==-—--- wmi 46 30
Ackerman Silver maple========| === —_—
White ash--—-=w==-- ol Bl —-—
Quaking aspen=======p === ———
Eastern cottonwood--) ~-- -—
Aguommmrmm—————— 2@ |Slight |Severe |Severe |Severe [White ash-w~-—--——-—- 51 35
Adrian Red maple--====r=----| 51 33
Quaking aspen=——=-—--=- 56 56
Black willow———==v=- wom -—-
Silver maple==—======; 76 30
BeB=—==—=swnmee= 45 Islight |Slight |Moderate|Slight |Northern red ocak----; 70 52 |Eastern white
Brems Red pine=-==—swerr====| 73 134 pine, red
Eastern white pine-=] 65 136 pine, jack
Jack pine-wmm=mm———— 70 103 pine.
L - 5W iSlight |Severe |Severe |Moderate|Pin oak~=-=wn====—== 86 68 |Eastern white
Brookston ‘ White oak=====-—- w=mi 75 57 pine,
Sweetgum=——========—= o0 106 red maple,
Northern red oak---~; 78 60 white ash.
ChB=mm———————— 35 |S1ight |Slight |Mcderate}Slight {White oak——-=---- “e={ B55 38 |Eastern white
Chelsea pine, European
larch, red pine,
; jack pine.
Cp===—=—wmmm———— SH }1Slight |Severe |Severe |Severe (Pin oak-=--- v e e e 20 72 |Eastern white
Craigmile Red maple-—========= 72 a4 pine, white
Silver maples=~====== 95 46 ash, red
White ash-——-==~=- w—p 72 69 maple,
American elm=--=---= 70 —-— American
Eastern cottonwood-=-; 100 128 sycamore, pin
American sycamore---; 90 -_— odk.
Edmmm——————— ——— 2W iS1ight {Severe |Severe |Severe [White ash--==r==-=— 51 a5
Edwards Red maple=--—====== =} 51 33
Quaking aspen-~=----; b6 56
Black willow======== - ——
Silver maples=rm===== 76 30
Gfmmm—rmmrrmm—— &W !8light !Severe |[Severe |Severe (Pin cak----===-—- mwel 70 52 |Eastern white
Gilford Eastern white pine--| 55 106 pine, European
Bigtooth aspen------ 70 81 larch, white
Red maple=~——=w===== &0 33 spruce, white
ash.
Ho===r==—m—————— 2W |Slight |Severe |Severe [Severe White ash------ wemm=p Bl 35
Houghton Red mapler=——==—===- 51 a3
Black willow===me=== == ———
Quaking aspen---—-=-- 56 56
Silver maple-=—=~====; 76 30

See footnotes at end of table,
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TABLE 8,--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued

149

TWahagement concetns

Potential productivity

Scil name and {Ordi-~ Equip-
map symbol nationjErosion ment |[Seedling; Wind- Common trees Site ]Volume*| Trees to
synbol jhazard limita-imortal- throw index plant
tion ity hazard
LBl ==mm 4C |Slight |[Moderate}Severe |Severe |Northern red cake-=~; 70 52 |Austrian pine,
Lucas White ash~--======-- -— -— yellow-poplar,
Red maple========== - = —_— green ash,
White cgk==========- —— —-— black oak, pin
Black cherry=====--- —— —— oak, red
Slippery elm==—===-- - — maple,
American
sycamore,
eastern
cottonwood.
MaB**%;
Markton-======-= 45 }Slight |[Slight [Moderate|Slight |White ocak==--------- 80 62 |Eastern white
Black ocak===m======= 70 52 pine, Austrian
Quaking aspen=--—-=-- 70 81 pine, red
Eastern cottonwood--; 90 103 pine, black
Red maple--——=ww=cw= S0 32 oak, white
oak.
Aubbeenaubbee-- 47 |Slight |Slight |Slight |Slight |[White ocak--——=====-- 75 57 |Eastern white
Pin gak=«smme===———— 85 67 pine,
Yellow-poplar======= 85 81 white ash, red
Sweetgumn-snr=======- 80 79 maple, yellow-
Northern red oak==--{ 75 57 poplar,
American
sycamore,
green ash,
vhite ash.
McBE 4A |Slight |[Slight |Slight |Slight |White cak--==ws==r==j B0 62 |Eastern white
Martinsville Yellow=poplar===—==- 98 104 pine, red
Sweetgum==—=——- m————el 76 70 pine, white
ash, yellow-
poplar, black
walnut, black
locust.
MeA, MeB-—=mmwwe. 48 |Slight |Slight |{Slight |Slight |Northern red oak----; 75 57 {iYellow-poplar,
Metamora Pin oak=======- ——mmel 88 &7 northern red
Yellow=-poplar===—==- 858 81 oak, red pine,
eastern white
pine, white
ash.
MKB=mmm e e 47 |Slight |[Slight [Slight }Slight White ocak--===----- -y 80 62 |Eastern white
Metea Yellow-poplar==—=w==== 86 82 pine, red
Eagtern white pine--;{ 75 les pine, yellow=
Red pine----- amwmunnl  7H 142 poplar, black
walnut.
Mp==sbmmmm—————— 56 1Slight [Severe [Severe |[Severe |[Pin cak=~—=====—==-- 88 70 jAmerican
Montgomery White oak====wemre=ny 75 57 sycamore, pin
Sveetgum-—————===~—= a0 106 oak, green
ash, red
maple, eastern
cottonwood,
silver maple.

See footnotes at end of table,
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TABLE 8.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued

Soil Survey

Management concerns Totential productivity
Soil name and [Ordi- Equip~
map symbol nation|Ercsion nent |Seedling} Wind- Common treeg Site {Volume*| Trees to
symbol jhazard limita={mortal=- throw index plant
tion ity bazard
L 58 iSlight |Slight |Moderate{Slight |Pin cak-w=ewe=w=-—ax] 8§ 67 {[Pastern white
Morocco Northern red oak«——-; 70 52 pine, European
Eastern white pine-- 65 136 larch, red
maple,
American
sycamore.
M- 2W (Slight |Severe |Severe |Severe |[White ash=-==cr=ce~al 52 37
Muskego Tamarack--—---=-====!{ 50 42
Red maple======mm~ee) 5] 33
Green ash==——=—=—- — ——— -
Black willowe———w——- ——— ———
Quaking aspen=------! 86 56
Silver maple~————wem| -== —
Mzommmmmr e s 3W iSlight |[Severe |Severe |Severe |Red maple---~=-===== 66 41 ,Eastern white
Mussey Silver maple=-====-= 91 43 pine, white
Whife ash========c== 66 60 spruce.
American basswood---} 66 4]
Pin gak-=r==-rmreann] soe ==
Swamp white ocak=-=== e -
- 38 {8light |Slight [Moderate|Slight [MNorthem pin cak--~-} 5% 38 |Jack pine,
Hesius Fastern white pine--] 55§ 106 eastern white
Red pingr==r====- ————— 55 88 pine, red
dack pine——-==—==—=—- 57 80 pine.
He=eommema—- ———— 4W |S1light |Severe |Severe |Severe !Pin ocak-----===--- -—t 70 52 |Eastern white
Newton Eastern white pine--| 55 106 pine, black
Eastern cottonwood-- 70 58 spruce,
Eurcpean
larch.
OaB, 0aC, (bB--- 45 iSlight [Moderate|Moderate|Slight |White cak-========== 70 52 |Eastern white
Ozkville Red ping===e-=wececw= 78 150 pine, red
Fastern white pine--{ 85 196 pine, jack
Jack ping===========1 §£3 100 pine.
OrBeesrnsm mmnm—— 45 i5light |5light |Moderate{Slight |[White cak=========== 70 52 |Eastern white
Ormas Yellow-poplarwereves| ne= - pine, red
Eastern white pine--} --- -—- pine, yellow-
Red pilng-=====c=ce=- 78 150 poplar, black
walnut,
European
alder.
OfB=seswe——— —— 4S5 (Slight |Slight [Moderate|Slight |[Black ocak=~me=mm=r==! 70 §2 |Eastern white
Ormas Variant Northern red cak----{ 70 52 pine, red
Northern pint oak-=---| 70 52 pine, jack
White cak--—=-======- 70 52 pine, Austrian
Pin cgk==wemwcecweee-l 70 52 pine, black
Sassafrag-——————==== 30 —-— oak.
P==mrmrmmn . 4R j8light (Severe |Severe |Severe |[Pin ogk============= 75 57 jEastern
Prochaska River birche====w-=-=] 46 30 cottonwood,
Red maple-—--=—====- 50 32 European
Quaking aspen-=--====] 55 53 larch,
Silver maple========} 7{ 25 sllver maple,
Eastern cottonwood=-; 85 91 red maple,
i gquaking aspen.

See footnotes at end of table.
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TAELE 8;--WDODLAND MANAGEMENT AND PRODUCTIVITY--Continued

Management cConcerns Potential productivity
Soil name and |[Ordi- Equip—
map symbol nation|Erosion ment (Seedling| Wind- Comron trees Site {Volume*] Trees to
symbol |hazatrd limita={mortal~- throw index plant
tion ity hazard
Re=====————————— 5W 1Slight |Severe [Severe (Severe |(Pin cak=======cw=cw- 86 68 jEastern white
Rensselaer fhite gak--w=mrmmem=] 75 57 pine,
Sweetgqum——==—vw-= w--=1 90 106 red. maple,
Morthern red cakx----{ 76 58 white ash.
Rgwmrermmeame = 5W |Slight |Severe |Severe |Severe |[Pin cakew=———==—==—- 85 67 jEastern white
Rengselaer White pak====—===m=m==- 75 57 pine, American
Sweetgumeswemra=m=== 90 106 sycamore,
Nerthetrn red oak=---{ 75 57 red maple,
white ash, pin
oak, swamp
white oak,
silver maple,
Rw#*;
Rerisselagr==—=- 5W {Slight |[Severe [Severe ;Severe (Pin pak====cws=cw=e- 85 67 jEastern white
White gak======cm=== 75 57 pine, American
Sweetgum——-—=-——~ ———t G0 106 sycamore,
Northern red oak--~=; 75 57 red maple,
white ash, pin
cak, swanmp
vwhite oak,
silver maple.
Wolcott.
Sp=wenrmntsnmann— 5H |Slight |Severe |Severe [!Severe |Pin ogak=—ewr——=====e 86 €68 |Red maple,
Sloan Swamp white oak——--- - -— green ash,
Red maplew==---- ———— m— -—- eastern
Green asherm——==—===- — —— cottonwood,
Eastern cottonwood-=; =--- —-—— pin ok,
swanp white
oak, silver
maple,
Anerican
sycamore.,
SpBewmermm——saa— 45 |Slight |Slight |Severe |Slight I[Northern red ocak--~-{ 70 52 }Red pine,
Sparta Eastern white pine--{ --- —— eastern white
Red pingw=—~=—=c===- -— - pine, jack
Jack plne=—====—- | — —— pine.
SgB=m=mmmmm———— 25 |S5light |!Slight |Severe !Slight [Northern red ocak==--| 47 32 |Red pine,
Sparta Jack pingee====—we=-] §7 B4 eastern vwhite
Red pine~mr—-—--——-- - --- | pine, jack
pine.
Sxmmm—————— ——— 5§ {Slight !Severe |Severe |Severe |[Pin cak====~=v=ee--—- 85 67 |Bastern white
Suman Red maplewwmm=me====] === | === | pine,
Swamp white oak----- ——- R red maple,
White ash=e=—w=w=eers] —— —-— vhite ash.
Sweetgqum------—----- 90 106
Wh=====mm- —————— 4® {Slight |Severe |Severe |Severe |[Eastern cottonwood--; 80 78 (American
Harners American sycamore-~-~-; --—- — sycamore,
Red maple=========-= - - eastern
Black willows=ww=eanm=] === - cottonwood,
Green agh----—=-==== -— - green ash, pin
Pin ogk=e-==vee=merm) -=-= -—- cak, red
Swamp white cak----- -—= - waple, silver
maple, swamp
white opak,

See footnotes at end of table.
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TABLE 8.-~WOODLAND MANAGEMENT AND PRODUCTIVITY-~Continued

Soil Survey

i Management concerns Potential productiviiy
Scil name and |!Ordi- Equip-
map symbol nationErosion ment (Seedling| Wind- Common trees Site [Volume*| Trees to
symbol jhazard limita~{mortal- throw index plant
ticn ity hazard
Wme*«
Watseka.
Maumee~sr—mwu—- 4H {Slight |Severe |Slight [Severe [!Pin cak====mmese---=! 7 52 jEastern white
Eastern white pine~~{ 55 106 pine, European
Bigtooth aspen=--===-- 70 81 larch, white
Silver maple--===mwa] === - spruce,
WsB2====m=mm - 5A {Slight |Slight |Slight |[Slight !White cak=-=—- e -] 72 jEastern white
Wawasee Yellow-poplar------- 98 104 pine, red
Sweetqumr==sm————we=l 71 61 pine, white
Sugar maple======m== —— e ash, yellow~
White ash====we———=- —— - poplar, black
walnut, black
locust,
L e St 4A |Slight |5light |Slight !Slight [White cakee=we————-x 70 52 |Eastern white -
Whitaker Pin gak==wes——=——u=== 85 67 pine,
Yellow-poplar--—-—--- 85 81 white ash, red
Sweetgune——————ewew= 80 79 maple, yellow-
Northern red cak----{ 75 57 poplar,
American
sycamore.
Zakk:
Zadog======w——-n 4W {Slight |Severe |Slight |Severe [Pin gcake=c—s-—==aaa- 75 57 |Eastern white
Quaking aspen—------- 55 53 pine, Buropean
Eastern cottonwood--] 85 91 larch, white
Silver maple-—=rnew=! 70 25 spruce, silver
maple, red
maple.
Maumee—-=---=- m— 40 ;Slight |[Severe (Slight |Severe !Pin cake~=e—e———ae-- 70 52 (Eastern white
Eastern white pine--| B5 106 pine, Buropean
Bigtooth aspen------} 70 8l larch, white
Silver maple--res=m=| ww= -— spruce,

* Volume is the yield in cubic feet per acre per year calculated at the age of culmination of mean annual
increment for fully stocked natural stands.
** See description of the map unit for composition and behavior characteristics of the map unit,
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{The symbol ¢ means less than; > means more than.
to the given height on that soil)

TARBLE 9/--WINDBREAKS AND ENVIRONMENTAL PLANTINGS

153

Absence of an entry lndicates that trees generally do not grow

So0il name and

Trees having predicteq J0-year average height, In feet, of--

map symbol <8 g8=15 16-25 26-35 >35
Ab -{Common ninebark, |Amur homeysuckle, |Tall purple willow;Golden willow, Imperial Carolina
Ackerman whitehelle Amur privet, black willow. poplar.
honeysuckle. silky dogwood,
nannyberry
viburnum.
Agmm=m——————— wwee=!Common ninebark, JAmur honeysuckle, }Tall purple willow,Black willow, Imperial Carolina
Adrian whitebelle Amur privet, golden willow. poplar.
honeysuckle. silky dogwood,
nannyberry
viburnum.
AtA--——===mmmm—— - —— Amur honeysuckle, lAustrian pine, Norway spruce-—--- Eastern white
Andres Amur privet, white fir, blue pine, pin ocak.
American spruce, northern
cranberrybush, white-cedar,
silky dogwood. Washington
hawthorn.
AyB~ - Amur privet, Austrian pine, Eastern white -
Ayr Washington northern white~ pine, red pine,
hawthorn, Amur cedar, eastern Norway spruce.
honeysuckle, redcedar,
American osageorange.
cranberrybush.
BeB Siberian peashrub !Eastern redcedar, jAustrian pine, Eastern white pine ———
Brems radiant jack pine, red
crabapple, pine.
Washington
hawthorn, autumn-
olive, Amur
honeysuckle,
lilac.
Br - - Amur honeysuckle, |Northern white- Eastern white pine|Pin oak.
Brookston silky dogwood, cedar, Norway
Amur privet, spruce, Austrian
American pine, blue
cranberrybush. spruce, white
fir, Washington
hawthorn.
Chi~- Siberian peashrub !Eastern redcedar, jAustrian pine, Eastern white pine —-—
Chelsea radiant jack pine, red
crabapple, pine.
Washington -
hawthorn, auvtumn-
olive, Amur
honeysuckle,
lilac.
CoB=—————wen= - — Amur privet, Amuyr {White fir, blue Norway spruce, Eastern white
Corwin honeysuckle, spruce, northern | Austrian pine. pine, pin cak.
American white-cedar,
cranberrybush, Washington
silky dogwood. hawthorn.
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TABLE 9.~-WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued
Trees having predicted 20-year average helght, in feet, of--
S0il name and
map symbol <8 8-15 16-25 26-35 »35
Cpe=—rwmemm——— m——— - Silky dogwocd, Washington Eastern white pine|Pin oak.
Craigmile American hawthorn, white
cranberrybush, fir, blue spruce,
Amur honeysuckle,} northern white~
Amur privet. cedar, bhustrian
pine, Norway
spruce.,
L ety ———— -—— Amur privet, Amur |Austrian pine, Norway spruce=----|Eastern white
Darroch honeysuckle, white fir, blue pine, pin oak.
American spruce, northern
cranberrybush, white-cedar,
silky dogwood. Washington
hawthorn.
Dg*:
bartoch------ ————— —— Amur privet, Amur |Austrian pine, Norway spruce-----iEastern white

0dell-=s=mmmmmmmn

Ed===mm e oo -————

Edwards

Gfmmrrmrr e ——————
Gilford

Grovecity

See footnote at end of

Common ninebark,
whitebelle
honeysuckle.

table.

heneysuckle,
American
cranberrybush,
silky dogwood.

Amur honeysuckle,
American
cranberrybush,
Amur privet,

"} silky dogwood.

Amur honeysuckle,
Amur privet,
silky dogwood,
nannyberry
viburnum.

Amur privet, Amur
honeysuckle,
American
cranberrybush,
silky dogwood.

8ilky dogwood,

Amur privet, Amur
heneysuckle,
American
cranberrybush.

Washington
hawthorn, Amur
honeysuckle,
Amur privet,
American
cranberrybush.

white fir, blue
spruce, northern
white-cedar,
Hashington
hawthorn,

White fir,
Anstrian pine,
blue spruce,
northern white-
cedar, Washington
hawthorn.

Tall purple willow

Norway spruce,
Austrian pine,
northern white-
cedar, blue
spruce, white
fir, Washington
hawthorn.

Norway spruce,
northern white=~
cedar, Washington
hawthcern, blue
spruce, white
fir, Austrian
pine.

Northern white-
cedar, Austrian
pine, eastern
redcedar,
osageorange.

Norway spruce==-—==

Golden wiliow,
black willow.

Eastern white pine

Eastern white pine

Eastern white
pine, red pine,
Norway spruce.

pine, pin cak,.

Eastem white
pine, pin oak.

Imperial Carolina

poplar.

Pin oak.

Pin oak.
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TABLE 9.--WINDEREAKS AND ENVIRONMENTAL PLANTINGS--Continued
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Soil name and

Trees Raving predicted 20-year average helght, 1N Leet, Of=~

map symbol <8 8-15 16=25 26-35 35
Ho====== ——————— Common ninebark, [Amur honeysuckle, ]Tall purple willow|Golden willow, Imperial Carolina
Houghton whitebelle Amur privet, black willow, poplar.
honeysuckle. silky dogwood,
nannyberry
viburnum.
Hp.
Houghton
S Silky dogwood---~-|Amur privet, Amur {Norway spruce, Pin oak, eastern {Carclina poplar.
Iroquols honeysuckle, Austrian pine, white pine.
American northern white~
cranberrybush. cedar, blue
spruce,
Washington
hawthorn.
LuB2ee=ew—m—————-e - -— Amur honeysuckle, jAustrian pine, Pin oak, eastem ——

Lucas Washington green ash, white pine.
hawthorn, Amur osageorange.
privet, castern
redcedar,
arrowwood,

American
cranberrybush.
MaB*:

Markton==—=====- - -—— Silky dogwood, Horthern white- Horway spruce----- Pin oak, eastemn
Amur privet, Amur| cedar, Austrian white pine.
honeysuckle, pine, white fir,

American blue spruce,
cranberrybush. Hashington
hawthorn.

Aubbeenaubbee==-- —— Amur honeysuckle, (Austrian pine, Norway spruce-----|Eastern white
American white fir, blue pine, pin oak.
cranberrybush, spruce, ncrthern
Amur privet, white-cedar,
silky dogwood. Washington

hawthorn.
McE - Amyr honeysuckle, (White fir, blue Norway spruce, Eastern white

Martinsville American spruce, northern ; Austrian pine. pine, pin oak.

MeR, MeB-r==mmm=mn
Metamora

MKB===-=====—= ——-
Metea

See footnote at end of

table,

cranberrybush,
Amur privet,
silky dogwood.

Amur privet,
American
cranberrybush,
Amur honeysuckle,
silky dogwood.

Washington
hawthorn, Amur
honeysuckle, Amur
privet, American
¢ranberrybush.

white-cedar,
Washington
hawthorn.

Austrian pine,
blue spruce,
Washington
hawthorn, white
fir, northern
white~cedar.

Austrian pine,
eastern redcedar,
northern white-
cedar,
osageorange.

Norway sSpruce—e=wu=

Red pine, eastern
white pine,
Norway spruce.

Eastern white
pine, pin ocak.
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TABLE 9.~-WINDBREAKS AND ENVIRONMENTAL PLANTINGS-~Contlinued
Trees having predicted 20~year average height, in feet, of--
Soil name and
map symbol <8 8-15 16-25 26-35 >35
Mp -—- Silky dogwood, Northern white~ Eastern white pine|Pin cak.
Montgomery Amur honeysuckle,{ cedar, Norway
Amur privet, spruce, Austrian
American pine, blue
cranberrybush. spruce, white
fir, Washington
hawthorn,
My=mmmm————— ———— —-— Amur privet, Amur }Austrian pine, Norway spruce-----i{Eastern white
Morocco honeysuckle, white f£ir, blue : pine, pin ocak.
American spruce, northern
cranberrybush, white-cedar,
silky degwood. Washington
hawthorn.
Hy=mm e Common ninebark, jAmur privet, Tall purple willow|Golden willow, Imperial Carolina
Muskego vhitebelle namnmyherry black willow. poplar.
honeysuckle. viburnum, silky
dogwood, Amur
honeysuckle,
Mz -—- Amur honeysuckle, |Northern white- Eastern white pine}{Pin oak.
Mussey silky dogwood, cedar, green ash,
Amuy privet, Norway spruce,
American Austrian pine,
cranberrybush. hlue spruce,
white fir,
Washingten
hawthorn,
MaBrrme==—mm——m———— Lilac, Siberian Washington Eastern white ——— -
Nesius peashrub. hawthorn, eastern} pine, red pine,
redcedar, Amur green ash,
honeysuckle, Austrian pine,
sargent jack pine,
crabapple. honeylocust.
Ne -— Amur privet, Amur [Norway spruce, Fastern white pine;Pin oak.
Hewton honeysuckle, Austrian pine,
American northern white-
cranberrybush, cedar, blue
silky dogwood. spruce, white
fir, Washington
hawthorn.
QaB, OaC, GbB----= Siberian peashrub [Eastern redcedar, jRed pine, Austriamn|Eastern white pine -
Oakville lilac, radiant pine, jack pine.
crabapple,
autumn=-olive,
Washington
hawthorn, Amur
honeysuckle.
OoCd==m——— e e Amur privet, Amur |White fir, blue Norway spruce, Eastern white
Octagon honeysuckle, spruce, nerthern | Austrian pine. pine, pin oak.
American white-cedar,
cranberrybush, Washington
silky dogwood. hawthorn.

See footnote at end of table.
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TABLE 9.~-WINDBREAKS AND ENVIRONMENTAL PLANTINGS~-~Continued
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Soil name and
map symbol

Trees having predicted 20-year average height, in feet, of--_

<8

8-15

16-25%

26-35

>35

=
L L¥

Ormas

DfBrrmem———————— -
Ormas Variant

Pa
Papineau

PaB.-n-m»——— ------
Parr

Pf*,
Pits

Prochaska

Rd
Reddick

See footnote at end of

Siberian peashrub

Siberian peashrub

table.

Eastern redcedar,
lilac, radiant
crabapple,
antumn-clive,
Washington
bawthorn, Amur
honeysuckle.

Eastetn redcedar,
Manchurian
crabapple,
Hashington
hawthorn, autumn=
olive, Amur
honeysuckle.

Anur privet, Amur
honeysuckle,
American
¢ranberrybush,
silky dogwood.

Amur honeysuckle,
American
cranberrybush,
Amur privet,
silky dogwood.

Amur honeysuckle,
American
cranberrybush ,
Amur privet,
silky dogwood.

Amyr privet,
Washington
hawthorn, Amur
honeysuckle,
American
cranberrybush.

Silky dogwood,
American
cranberrybush,
Amur honeysuckle,
Amur privet.

Silky dogwocd,
American
cranberrybush,
Amur privet, Amur
honeysuckle,

Red pine, Austrian
pine, jack pine.

Eastern white
pine, Austrian
pine, jack pine,
red pine,
honeylocust,
green ash.

Austrian pine,
white fir, blue
spruce, northern
white=cedar,
Washington
hawthorn.

White fir, blue
spruce, northern
white~cedar,
Washington
hawthorn.

White fir, blue
spruce, northem
white-cedar,
Washington
hawthorn.

Austrian pine,
northern white-
cedar, eastern
redcedar,
osageorange.

Washington
hawthorn, white
fir, blue spruce,
northern white-
cedar, Austrian
pine, Nerway
spruce.

Washington
hawthorn, blue
spruce, northern
white-cedar,
Horway spruce,
Austrian pine,
white fir.

Eastern white pine

Norway spruce--—---

Norway spruce,
Austrian pine.

Norway spruce,
Austrian pine.

Eastern white
pine, red pine,
Norway spruce.

Fastern white pine

Eastern white pine

Eastern white
pine, pin cak.

Eastern white
pine, pin oak.

Eastern white
pine, pin oak.

Pin ocak.

Pin cak.



158

TABLE 9.--WINDEREAKS AND ENVIRONMENTAL PLANTINGS--Continued

Soil Survey

Soil name and

Trees having predicted 20-year average helght, in feet, of--

map symbol {8 8-15 16-25 26=35 >35
Rp=—r=re—cmrreene— - Amur honeysuckle, |Northern white- Eastern white pine Pin oak.
Rensselaer silky dogwood, cedar, Norway
Amur privet, spruce, Austrian
American pine, blue
cranberrybush. spruce, white
fir, Washington
hawthorn.
Rg====—m——me—mm—ae —-— Amur honeysuckle, [Austrian pine, Fastern white pine ;Pin oak.
Rensselaer American white fir,
cranberrybush, northern white~-
Amur privet, cedar, Washington
silky dogwood. hawthorn, Norway
spruce, blue
spruce.
Rw*:
Rensselaer~==—=—=—== - Amur honeysuckle, jAustrian pine, Eastem white pine;Pin oak.
American white fir,
cranberrybush, northern white-
Amur privet, cedar, Washington
silky dogwood. hawthorn, Neorway
spruce, blue
spruce.
Holoottmmmmesmana -— Amur privet, Amur {Norway spruce, Eastern white pine|Pin oak.
honeysuckle, Austrian pine,
American northern white~
cranberrybush, cedar, blue
silky dogwood. spruce, white
fir, Washington
hawthorn.
B~ Siberian peashrub [Eastern redcedar, |Eastern white ik bt
Rockton radiant pine, Austrian
crabapple, pine, red pine,
Washington jack pine.
hawthorn, autumn-
olive, Amur
honeysuckle,
lilac,
SMA--——m e ——— Siberian peashrub ;Eastern redcedar, |Austrian pine, Fastern white pine -
Simonin radiant jack pine, red
crabapple, pine.
Washington
hawthorn, autumn-
olive, Amur
honeysuckle,
1ilac.
So - Silky dogwood, Northern white- Eastern white pinejPin oak.
Sloan Amur privet, Amur| cedar, Norway

See footnete at end of table.

honeysuckle,
American
cranberrybush.

spruce, Austrian
pine, blue
spruce, white
£ir, Washington
hawthorn.
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TABLE 9.~=WINDBREAKS AND ENVIRONMENTAL PLANTINGS-~Continued
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S04l name and
map symbol

Yrees having predicted JU-year average height, in feet, of--

<8

8-15

16-25

26-35

»35

SpE:
Sparta

Sx
Suman

Warners

We
Hatseka

Maumeg~———wnm=====

See footnote at end of

Siherian peashrub

Siberian peashrub

table.

Amur honeysuckle,
lilac, eastern
redcedar, radiant
crabhapple,
Washington
hawthorn, autumn-
olive.

Amur honeysuckle,
lilac, autumn=-
clive, radiant
crabapple,
Washington
hawthorn.

Amur privet, Amur
honeysuckle,
American
cranberrybush,
silky dogwood.

Amur privet, Amur
honeysuckle,
American
cranberrybush,
silky dogwood.

Silky dogwood,
American
cranberrybush,
Amur honeysuckle,
Amur privet.

Amur privet, Amur
heneysuckle,
American
cranberrybush,
silky dogwood.

Amur privet, Amur
honeysuckle,
American
cranberrybush,
s1lky dogwood.

Silky dogwood,
Amur privet, Amur
horneysuckle,
American
cranberrybush.

Red pine, jack
pine, Austrian
pine.

Red pine, jack
pine, Austrian
pine.

Austrian pine,
white fir, blue
spruce, northern
white~cedar,
Washington
hawthorn.

Norway spruce,
Austrian pine,
northern white-
cedar ] blue
spruce, white
fir, Washington
hawthorn.

Washington
hawthorn, blue
sprice, white
fir, northemm
white~cedar,
Austrian pine,
Norway spruce.

Austrian pine,
vhite fir, blue
spruce, northern
white-cedar,
Washington
hawthorn.

Austrian pine,
white fir, blue
spruce, northern
white-cedar,
Washington
hawthorn.

Norway spruce,
Austrian pine,
northern white-
cedar, blue
spruce, white
fir, Washington
hawthorn.

Eastern white pine

Eastern white pine

Norway spruces-=---

Eastern white pine

Eastern white pine

Norway sprucae——ew

Horway spruce~—-—-—-

Eastern white pine

b

Eastern white
pine, pin ocak.

Fin cak.

Fin oak.

Eastern white
pine, pin oak.

Eagtern white
pine, pin cak.

Pin oak.
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Soil Survey
TABLE 9.--WINDEREAKS AND ENVIRONMENTAL PLANTINGS-~Continued
Trees having predicted J0-year average height, in feet, of--
Zcll name and
nap symbol <8 8-15 16-25 26~35 >35
WeRl=asm—m me e -—— Amur honeysuckle, [White f£ir, blue Norway spruce, Fin oak, eastern
Wawasee Amur privet, spruce, northern | Austrian pine. white pine.
American white-cedar,
cranberrybush, Washington
silky dogwood. hawthorn.
W= e — Amur honeysuckle, |White fir, Norway spruce-----{Eastern white
Whitaker American Austrian pine, pine, pin oak.
cranberrybush, blue spruce,
Amur privet, Washington
silky dogwood. hawthorn,
northern white~-
cedar.
Zaks
Zadog-—--——-- mu—— - Amur privet, Amur |Norway spruce, Eastern white pine!Pin oak.
honeysuckle, Austrian pine,
Anerican nerthern white—
cranberrybush, cedar, blue
silky dogwood. spruce, white
fir, Washington
hawthorn.
Maumes-—-~=e=e==- -—

8ilky dogwood,
Amur privet, Amur
honeysuckle,
American
cranberrybush.

Norway spruce,
Austrian pine,
northern white-
cedar, blue
spruce, white
fir, Washington
hawthorn.

Eastern white pine

Pin oak.

* See description of the map unit for composition and

behavior characteristics of the map unit.
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(Some terms that describe restrictive soil features are defined in the Glogsary.
of "slight," "moderate," and "severe.,"

TABLE 10{--RECREATIONAL DEVELOPMENT

161

See text for definitions
Absence of an entry indicates that the soil was not rated)

Soil name and Camp areas Picnic areas Playgrounds jPaths and trails| Golf fairways
map symbol
Ab=- Jevere: Severe: Severe: Severe: Severe:
Ackerman ponding, ponding, excess humus, ponding, ponding,
excess humus. excess humus. ponding. excess humus. excess humus.
As Severe: Severe: Severe: Severe: Severe:
Adrian ponding, ponding, ponding, ponding, excess huwmis,
excess humus. ‘excess humus. excess humus. excess humus. ponding,
AtA -iSevere: Moderate: Severe: Moderate: Moderate:
Andres wetness. wetness. wetness. wetness. wethess.
AyB- Moderate: Moderate: Moderate: Moderate: Moderate:
Ayr too sandy. too sandy. slope, too sandy. droughty.
too sandy.
BeB=wm=w=- e e Moderate: Moderate: Moderate: Moderate: Moderate:
Brems wetness, wetness, too sandy, too sandy. droughty.
too sandy. too sandy. wetness.
Br Severe: Severe: Severe: Severe: Severe:
Brookston ponding. ponding. ponding. ponding. ponding.
ChB Severe: Severe: Severe: Severe: Moderate:
Chelsea too sandy. toc sandy. too sandy. too sandy. droughty,
too sandy.
CoB- Moderate: Moderate: Moderate: Slighter=——=———- Slight.
Corwin wetness, wetness. slope,
wetness.
Cp Severe: Severe: Severe: Savere: Severe:
Craigmile flooding, vetness. flooding, welness. flooding,
wetness. wetness. wetness.
De --= Severe: Moderate: Severe: Moderate: Moderate:
Darroch wetness. wetness. wetness. welness. wetness.
Dg*:
Darrochm=me=====e==== Severe: Moderate: Severe: Moderate: Moderate:
weiness, weltness. wetness. wetness. wetness.
Odell--——————=—————m- Severe: Moderate: Severe: Moderate: Moderate:
weiness. wetness. wetness. wetness. wetness.
Ed =-1Severes Severe: Severe: Severe: Severe:
Edwards pending, excess humis, excess humus, ponding, excess hums,
excess humus. ponding. ponding. excess humus. ponding.
Fa Severe: Severe: Severe: Severe: Severe:
Faxon ponding. ponding. ponding. ponding. ponding.
G- Severe: Severe: Severe: Severe: Severe:
Gilford ponding. ponding. ponding. ponding. ponding.

See footnote at end of table,
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Soil Survey
TABLE 10.--RECRFATIONAL DEVELOPMENT~~Cont inued
Soil name and Camp areas Pienic areas Playgrounds ;Paths and treils; Golf fairways
map symbol
GzB Slight==e====meeiglight ===—====- ~==iModerate: Slight=rwwww————— Slight.
Groveclty slope., .
Ho -==|Severe; Severe: Severe: Severe: Severe:
Houghton ponding, ponding, ponding, ponding, excess humus,
excess humus. excess humus. excess humus. excess humus, ponding.
Hp Severe: Severe: Severe: Severe: Severe:
Houghton flooding, wetness, excess humus, wetness, wetness,
wetness, excess hums. wetness, excess humus. flooding,
excess humus. flooding.  excess humus.
Ir ~-1Severe; Severe: Severe: Severe: Severe:
Iroquois ponding, ponding, ponding, ponding. ponding.
percs slowly. percs slowly. percs slowly.
LuBZ====reoemma———— ~e=lSevere: Severe: Severe: Slight------ ~n==i5light.
Lucas percs slowly. percs slowly. percs slowly.
MaB¥:
Markton=resm—eeeeen—- Severe: Moderate: Severe: Moderate: Moderate:
wetness. wetness. wetness., welness. wetness,
droughty.
Aubheenaubbege===-=-==1Severe; Moderate: Severe: Mcderate: Moderate:
wektness. wetness. wetness. wetness. wetness.
McB--- Slight--—-=--- el Glight=e=————n—- Moderate: S8light-=====- mmemiSlight.
Martinsville slope.
MelA, MgB=—======= memes ) COVEre: Moderate: Severe: Moderate: Moderate:
Metamora wetness, wetness. wetness., wetness. wetness.
MkB Moderate: Moderate: Moderate: Moderate: Moderate:
Metea too sandy. teoo sandy. slope, toc sandy. droughty.
too sandy.
Mp Severe: Severe: Severe: Severe: Severe:
Montgomery pending, ponding. ponding. ponding. ponding.
Mig=—- -iSevere: Moderate: Severe: Moderate: Moderate:
Morocco wethess. wetness, wetness. wetness, wetness,
toc sandy. too sandy. droughty.
Mw Severes Severe: Sevare; Severe: Severes
Muskego ponding, ponding, excess humus, ponding, ponding,
excess humus. excess humis. ponding. excess humus. excess humus.
Mz Severe: Severe: Severe: Severe: Severe:
Mussey ponding. ponding. ponding. ponding. ponding.
Nab -)Severe: Severe: Severe: Severe: Moderate:
Nesius too sandy. too sandy. too sandy. too sandy. droughty,
too sandy.
Ne Severe: Severe: Severe: Severe: Severe:
Newton ponding. ponding. ponding. ponding. ponding.
OaB: =15evere: Severe: Severe: Severe: Moderate:
Oakville too sandy. too sandy. too sandy. too sandy. droughty.

See footnote

at end of table.
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TABLE 10.--RECREATIONAL DEVELOPMENT--Continued
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So0il name and Camp areas Picnic areas Playgrounds |Paths and trails| Golf falrways
map symbol
oac Severes Severe: Severe: Severe: Moderate:
Dakville too sandy. too sandy. slope, too sandy. droughty,
too sandy. slope,
OB Severe: Severe: Severe: Severe: Moderate:
Qakville too sandy. too sandy. too sandy. too sandy. droughty,
too sandy.
OaC2 Moderate: Moderate: Severe: 5light=-====n=m- «iModerate:
Octagon slope. slope. slope. slope.
Ore Moderate: Moderate: Moderate: Moderate: Moderate:
Ormas toc sandy. too sandy. slope, too sandy. droughty.
too sandy.
OtB- Moderate: Moderate: Moderate: Moderate: Moderate:
Ormas Variant too sandy. toc sandy. slope, too sandy. droughty.
too sandy.
Pa Severe: Moderate: Severe: Moderate: Moderate:
Papineau wetness. wetness, wetness. wetness. wetness.
percs slowly.
PaB- 8light Slight Moderate: Slight~m=====w-- Slight.
Parr slope.
Pdp*:
Parr Slight Slight Moderate: Slight--——-----={Slight.
slope.
Ayr ~Moderate: Moderate: Moderate: Moderate: Moderate:
teo sandy. too sandy. slope, toco sandy. droughty.
too sandy.
Pi*,
Pits
Px Severe: Severe: Severe: Severe: Severe:
Prochaska floeding, welness. flooding, wetness. flooding,
wetness. wetness. wetness.
RAd-—- Severe: Severe: Severe: Severe: Severe:
Reddick ponding. ponding. ponding. ponding. ponding.
Re, Rg==--esnueammanme==|SoyRre: Severe: Severe: Severe: Sevére:
Rensgelaer ponding. ponding. ponding. ponding. ponding.
Rw*:
Rensselaer=-==-=----= Severe: Severe: Severe: Severe: Severes
ponding. ponding. ponding. ponding. ponding.
Holcottmem=—m———————— Severe: Severe: Severe: Severes: Severe:
i ponding. ponding. ponding. ponding. ponding.
RxB Slight—--——-=u—= Slight=~—=-——-—=|Moderate: Slight—=======--|Moderate:
Rockton slope, thin layer,
thin layer, area reclaim.
area reclaim.

See footnote at end of table.
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TABLE 10.-~RECREATIONAL DEVELOPMENT--Centinued

Soil Survey

So0il name and Camp areas Picnic areas Playgrounds |Paths and trails] Geolf fairways
map symbol .
Sma Severe: Severe: Severe: Moderate: Moderate:
Simonin percs slowly. percs slowly. percs slowly. too sandy. droughty.
So -——iSevare: Severe: Severe: Severe: Severe:
Sloan flooding, wetness. wetness, wetness. wetness,
wetness., flooding. flooding.
SpB--- Severe: Severe: Severe: Severe: Mocderate:
Sparta too sandy. too sandy. too sandy. too sandy. droughty,
too sandy.
1 - e Moderate: Moderate: Moderate: Moderate: Moderate:
Sparta too sandy. too sandy. slope, too sandy. droughty.
too sandy.
st Severe: Moderates Severe: Moderate: Moderate:
Strole wetness, wetness, wetness. wetness. wetness.
percs slowly.
Sx= Severe: Severe: Severe: Severe: Severe:
Suman fleoding, wetness, wetness, wetness. wetness,
wetness. flooding. flooding.
Wb ~-|Severe: Severe: Severe: Severe: Severe:
Warners ponding. ponding. ponding, pending. ponding.
We -{Severe: Moderates Severe: Moderate: Moderate:
Hatseka wethess. wetness, wetness, wetness, wetness,
too sandy. too sandy. droughty.
Wimk 2
Hatsekam—rm=nomee———— Severe: Moderate: Severe: Moderate: Moderate:
wetness. wetness, wetness. wetness, wetness,
too sandy. too sandy. droughty.
Maumee Severe: Severe: Severe: Severe: Severe:
ponding. ponding. ponding. ponding. pending.
WsR2 ~1Slightw=sunsvuenis] jght ~======~==[Moderate: Slightw========- Slight.
Hawasee slope.
Wt Severe: Moderate: Severes Moderate: Moderate:
Whitaker wetness. wetness. wektness. wetness. wetness.
Zak:
Zadog Severe: Severe: Severe: Severe: Severe:
ponding. ponding. ponding. ponding. ponding.
Maumee Severe: Severe: Severe: Severe: Severe:
ponding. ponding. ponding. ponding. ponding.

* See description of the map unit

for composition

and behavior characteristics of the map unit.
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TABLE 11,--WILDLIFE HABITAT

(See text for definitions of "“good," “fair," "poor," and “very poor.”™ Absence of an entry indicates that the
soil was not rated)

Potential for habjtat elements Potential as habitat for--
Soil pame and Wild
map symbol Grain |Grasses ) herba- }Hardwood| Conif- |Wetland !Shallow |Cpenland;Roodland;Wetland
and seed; and ceous | trees erous | plants | water |wildlifelwildlife(wildlife
CIrops legqumes plants plants areas
Ab =-\Very Poor Poor Poor Poor Good Good Poor Poor Good.
Ackerman poor.,
Agmmmmm e ———— Poor Poor Poor Poor Poor Good Good Foor Poor Good.
Adrian
AtA Fair Good Good Good Good Fair Fair Good Good Fair.
Andres
AYB Fair Fair Good Good Good Poor Very Fair Goed Very
Ayr . peor. poor.
BeB Foor Falir Fair Poor Poor Poor Very Fair Poor Poor.
Brems poor,
Br Fair Poor Poor Poor Poor Good Good Poor Poor Good,
Brookston
ChB ' Poor Pair Fair Poor Poor Very Very Fair Poor Very
Chelsea poor. poor., poor.
CoBremmmmmmmcem———— Good Good Good Good Good Poor Fair Good Good Poor.
Corwin
Cp Pocr Poor Poor Poor Poor Good Good Poor Poor Good.
Craigmile
Dc Fair Good Good Good Good Fair Fair Good Good Fair.
Darroch
Dg*:
Darroch-«==r==me== Fair Good Good Good Good Fair Fair Good Good Fair.
Odell---—===uwucse—Fajr Good Good Good Good Fair Fair Good Good Fair.
Ed " Very Poor Poor Fair Poor Good Good Poor Fair Good.
Edwards poor.
Fa: Fair Fair Fair Poor Poor Good Fair Fair Poor Fair.
Faxon
GE- Fair Poor Poor Poor Foor Good Good Fair Poor Good.
Gilford
GzB Good Good Good Good Good Poor Poor Good Good Poor.
Grovecity
Ho Fair Poor Poor Poor Poor Good Good Poor Poor Good.
Houghton
-— Very Poor Very Very Very Good Good Very Very Good.
Houghton poor. poor. pPoor. poor. pooer. pOOT .
Ir Fair Poor Poor Poor Poor Good Fair Poor Poor Fair,
Iroquois

See footnote at end of table.
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TABLE 11.--WILDLIFE HABITAT--Coutinued
. Potentlal for habitat elements Potential as habltat For—-
Soil name and Wild ;
map symhbol Graln |(Grasses | herba~ |Hardwood| Conif- [Wetland [Shallow |Openland!Woodland!Wetland
and seed] and ceous | trees erous ; plants ; water |wildlifejwildlife|wildlife
Crops lequmes plants ) plants areas
LuB2 Fair Good Good Good Good Poor Very Good Good Very
Lucas poor. poor.
MaB*: ‘ .
Markton~==—=— e | Bood Fair Good Good Good Fair Foor Fair Good Poor.
Rubbeenaubbee~==-«!Fair Good Good Good Good Poor Poor Good Good FPoor.
MeB-m==memmenmaren= ] Good Good Good Good Good Poor Very Good Good Very
Martinsville . poor. poor.
Mepeme s cmemcaisemnm | Pair Good Good Good Good Fair Fair Good Good Poor.
Metamora )
MeB Fair Good Good Good Good Poor Poor Good Good Poor.
Metamora
MKEB-~ - Fair Fair Good Good Good Poor Very Fair Good Very
Metea . poor. poor.
Mp Fair Poor Poor Poor Poor Good Good Poor Foor Good.
Montgomery . .
Mu s . Foor Fair Good Fair Fair Fair Very Fair Fair . Poor.
Morocco . poor.
Mw : Very Poor Poor Poor Poor Good Gaod Poor TPoor - Good.
Muskego poor.
Mz ' Fair  {Poor  |Poor  {Poor {Poor  |Good  {Good  lPoor  [Poor  |Good.
Mussey .
Hab- ~ Poor Fair Falir Fair Fair Foor Very Fair Fair Very
Nesius poor. : poor.
Ne Very Poor Poor Poor Poor Good Good Poor Poor Good.
Newton poor,
OaB Foor Poor Fair Good Good Poor Very Poor Good Very
Qakville : peor. poor.
QacC: Pooxr Poor Fair Good Good Very Very Poor Good Very
Qakville poor. poor. poor.
ObB -!{Poor Poor Fair Good Good Poor Very . |Poor Good Very
Oakville | ‘ poor. poor.
0cC2: Fair Good Good Good Good Very Very - Good Good Very
Octagon . poor., poor. poor.
OrB Poor  !Fair  JGood  lGeed  |Good  |Poor  |Very  |Fair  lGood  IVery
Ormas poor. poor.
B -\ Very Poor Poor Very Very Poor Very Poor Very Very
Ormas Variant pOor. poor. poor. poor. ?poor. poor.
Pa Good Good Good Good Good Fair Fair Good Good Fair.
Papineau : ’

See footnote at end of table.
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TABLE 1l.~~WILDLIFE HABITAT--Continued

Potential for habifat elements Potentia] as habitat for--
Soil name and — Wil
map symbol Grain [Grasses | herba- |Hardwocd| Conlf- {Wetland |Shallow }Openlend{Woodland!Wetland
and seed| and ceous | trees erous ; plants | water [wlldlife|wildlife(wildlife
crops legumes | plants plants areas
PaR Good Good Good Good Good Very Very Good Good Very
Parr poor. poor. poor.
PAB*:
Parr--——----- memeel Good Good Good Good Good Very Very Good Good Very
poor. poor. poor.
Ayr===-rmmeeceeee=Fajr Fair Good Good Good Poor Very Fair Good Very
poor. poor.
PE*,
Pits
Px Poor Poor Poor Poor FPoor Fair Good Poor Peor Fair.
Prochaska
Rd Fair Poor Poor Poor Poor Good Good Poor Poor Good,
Reddick
Re, Rg=m==scccmnu—-!Falr Poor Poor Fair Fair Good Good Fair Fair Good.
Rensselaer
Rﬁ*: :
Rensselaer--=---——!{Fair Foor Poor Fair Fair Good Good Falr Fair Good.
Wolcott=m==m=v———=iFair Poor Poor Poor Poor Good Good Poor Poor Good.
RxB~ Fair Good Good Good Good Poor Very Good Good Foor.
Rockton ; : ‘ poer.
SmA ' ==~ |Poor Poor Good Good Good Poor Poor Fair Good Poor,
Simonin
So Fair Fair Fair Poor Poor Good Good Fair Poor Good.
Sloan
SpB, SsB-e-emeem——— Fair Fair Fair Fair Fair Very Very Fair Fair Very
Sparta jolale) o poor. poor.,
5t Fair Good Good Good Good Fair Fair Good Good Fair.
Strole
8x ={Poor Poor Poor Foor Poor Good Good Poor Pooxr Good.
Suman
Wb Fair Poor Poor Poor Poor Good Good Poor Poor Good.
Warners
We Fair Fair Good Good Good Fair Poor Fair Good Poor.
Watseka
Wm* ¢
Hatseka===w=———— ~{Fair Fair Good Good Good Falr Poor Fair Good Poor.
Maumee=====c=m-en=Fajir Foor Poor Poor Poor Good Good Poor Feor Good.
WsB2—--—-- e i £ T3 s Good Good Good Good Poor Very Goed Good Very
Wawasee poor. pCor.

See footnote at end of table,.
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TABLE 11,--~WILDLIFE HABITAT--Continued

. Potential for habitat elements Potential as habitat for--
Soil name and Wiid
map symbol Grain (Grasses | herba- jHardwood| Conif- |Wetland {Shallow |Openland|Woodland|Wetland
and seed; and ceous | trees ercus , plants ;| water  wildlife{wildlife{wildlife
crops legumes | plants plants areas
114 = {Fair Good Good Good Good Fair Fair Goed Good Fair.
Whitaker
Zak:
Zadogrm=remeee———— Poor Poor Poor Poor Poor Good Fair Poor Poor Fair.
MHaumee====mmewc—we=={Fajir Poor Poor Poox Poor Good Good Poor Poor Good.

* See description of the map unit for composition and behavior characteristics of the map unit.
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"slight," "moderate," and "severe."

--BUILDING STTE DEVELOPMENT

(Some terms that describe restrictive soil features are defined in the Glossary.

Absence of an entry indicates that the soil was not rated.

168

See text for definitions of

The

information in this table indicates the dominant soll condition but does not eliminate the need for ohsite

investigation)

Scil name and Shallow Dwellings Dwellings Small Local roads Lawns and
nap symbol excavations without with commercial and streets landscaping
basements basements buildings
A Severe: Severe: Severe: Severe: Severe: Severe:

Ackerman cuthanks cave,| ponding. ponding. ponding. ponding, ponding,

peonding. frost action. | excess humus.
As -iSevere: Severe: Severe: Severe: Severe: Severe:

Adrian ponding, peonding, ponding. ponding, ponding, excess humus,
cutbanks cave,; low strength. low strength. low strength, , ponding.
excess humus. frost action.

Ath=remeusucascwn——iSayara: Severe: Severe: Severe: Severe: Moderate:
Andres wetness. wetness, wetness, wetness., low strength, ; wetness.
frost action.
AYB-—mmmmmmmm————— Severe: Slight—--—==—-- Slight---—==——- Moderate: Moderate: Moderate:
Ayr cutbanks cave. slope. frost action. | droughty.
B =-)Severe: Moderate: Severe: Moderate: Moderate: Moderate:

Brems cutbanks cave,| wetness. wetness. wetness. wetness. droughty.
welness.

Br -iSevere: Severe: Severe: Severe: Severe: Severe:

Brookston ponding. ponding. ponding. ponding. low strength, ; ponding.

ponding,
frost action.
Che~ Severe: 8light====m=rr==1Slight=rrme==--=Moderate: Slight=======m—- Moderate:

Chelsea cutbanks cave. slope. . droughty,

too sandy.
CoBrwmnrmememea——e Severe: Moderate: Severe: Moderate: Moderate: Slight.
Corwin wetness. wetness, wetness. wetness, shrink-swell,
shrink«swell. shrink-swell. low strength,
wetness.
Severe: Severe: Severe: Severe: Severe: Severe:

Craigmile cutbanks cave,; flooding, flooding, flooding, flooding, flooding,

wetness. wetness. wetness. wetness. frost action, | wetness,
wetness.,
Do==m=mmm e —————— Severe: Severe: Severe: Severe: Severe: Moderate:
barroch cutbanks cave,| wetness. wetness, wetness. low strength, | wetness.
wetness., frost action.
Dg*:

Darroch========== Severe: Severe: Severe: Severe: Severe: Moderate:
cutbanks cave,] wetness. wetness. wetness. low strength, | wetness.
wetness, frost action.

Odel)l===w=emwaw—w!Coyare: Severe: Severa: Severe: Severe: Moderate:
wetness. wetness, - wetness. wetness. frost action., § wetness,

See footnote at end of table.
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TABLE 12.--BUILDING SITE DEVELOPMENT--Continued

Soil Survey

Soil name and Shallow Dwellings Pwellings Small Local reads Lawns and
map symbol excavations without with commercial and streets landscaping
hasements basements buildings
Ed Severe: Severe: Severe: Severe: Severe: Severe:

Edwards ponding, subsides, subsides, subsides, subsides, excess humus,

excess humus. ; ponding, ponding, ponding, ponding, ponding.
low strength. low strength. low strength. frost actien.
FPamrmm=mme——————— === Severe: Severe: Severe: Severe: Severe: Severe:

Faxon depth to rock,| ponding. ponding, ponding. ponding, ponding.
ponding. depth to rock. frost action.

GE Severe: Severe: Severe: Severe: Severe: Severe:

Gilford cutbanks cave,; ponding. ponding. ponding. ponding, pending.
ponding. frost action.

B Severe: Moderates Severe: Moderate: Severe: Moderate:

Grovecity wetness. wetness. wetness. wetness. frost action. | wetness.

Ho ~-{Severe: Severe: Severe: Severe: Severe: Severe:

Houghton ponding, subhsides, suhsides, subsides, subsides, excess hums,
excess humus. ; ponding, ponding, ponding, ponding, ponding.

low strength. low strength. low strength. frost action.
Hp Severe: Severe: Severe: Severe: Severe: Severe:

Houghton excess humus, | subsides, subsides, subsides, subsides, wetness,
wetness, flooding, flooding, flooding, vetness, fleoding,

wetness, wetness. wetness, flooding. excess humus.
Ir====w- e Severe: Severe: Severe: Severe: Severe: Severe:
Iroquols ponding. ponding, ponding. ponding, lew strength, ; ponding.
shrink-swell. shrink-swell. | ponding,
frost action.
LuB2=====————————— Moderate: Severe: Severe: Severe: Severe: Slight.

Lucas too clayey, shrink-swell, shrink~swell. shrink-swell. low strength,

wetness. shrink-swell.
Map*:

Markton========e= Severe: Severe: Severe: Severe: Severe: Moderate:
cuthanks cave,| wetness. wetness. vetness. frost action. wetness,
wetness. droughty.

Aubbeenaubbee----|8evere: Severe: Severe: Severe: Severe: Moderate:
wetness. wetness. wetness. wetness. frost action. | wetness.

McBemmmnemmm—nmme~| Severes; 1 18light===—m=—u== Slight===-w=s=~=Moderate: Moderate: Slight.

Martinsvilie cutbanks cave. slope. frost action.

MeR, MeB--wew—we-- Severe: Severe: Severe: Severe: Severe: Moderate:

Metamora wetness, wetness. wetness. wetness. frost action. wetness.

kB: Severe: Slight-====ve== Slight--~~m==~~iModerate: Moderate: Moderate:

Metea cutbanks cave. slope, frost action. | droughty.

~Severe: Severe: Severe: Severe; Severe: Severe:

Montgomery ponding. ponding, ponding, ponding, low strength, | ponding.

shrink~-swell. | shrink=swell. | shrink-swell. | ponding,
shrink-swell.

See footnote at end of table.
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TABLE 12,~~BUILDING SITE DEVELOPMENT--Continued
Soil name and Shallow Dwellings Dwellings Small Local roads Lawns and
map symbol excavations without with commercial and streets landscaping
basements basements buildings
Mu Severe: Severe: Severe: Severe; Moderate: Moderate:
Morocco cutbanks cave,| wetness. wetness. wetness, wetness, wetness,
wetness, frost action. | droughty.
My== === wresse-- | SevVere: Severe: Severe: Severe; Severe: Severe:
Muskego excess humis, | ponding, ponding, ponding, subsides, ponding,
ponding. subsides, subsides. subsides. pending , excess humus.
frost action.
Mz———————————e———e Severe: Severe; Severe: Severe: Severe: Severe:
Mussey cutbanks cave,| ponding. ponding. ponding. ponding, ponding.
ponding. frost action.
NaB Severe: Slighte==e===== Moderate: Slight--=remew Slight ———————m- Moderate:
Nesius cuthanks cave. wetness. droughty.
Ne Severe: Severe: Severe; Severe: Severe: Severe:
Hewton cuthanks cave,| ponding. ponding. ponding. ponding. ponding.
ponding.
0aB ~iSevere: Slight-~remeew- Slight----===-= Moderate: Slight~ewweewa- Moderate:
Qakville cuthanks cave. slope. droughty.
fale==w—=————————e Severe: Moderate: Moderate: Severe: Moderate: Moderate:
Qakville cuthanks cave.| slope. slope. slope. slope. droughty ,
slope.
ObB- Severe: Slight~ess=eu-=!Moderate: Slight Siight Moderate:
Oakville cutbanks cave. wetness. droughty,
too sandy.
0cCl=——=—m=—mm—mm = Moderate: Moderate: Moderates: Severe: Moderate: Moderate:
Octagon slope., shrink-swell, slope, slope. shrink-swell, slope.
slope. shrink-swell. low strength,
slope,
OrB—==—===== mmmm——SoVere: Slight=vwesw—meem=]g]) jght ~eww=eee- Moderate: Moderate: Moderate:
Ormas cutbanks cave. slope. frost action. | droughty.
OtB~ Severe: Slight--—====—- Slight~rm==rr=~|Moderate: Slight--==~=— Moderate:
Ormas Variant cutbanks cave. slope. droughty.
Pa Severe: Severe: Severe: Severe: Severe: Moderate:
Papineau wetness. wetness. wetness, wetness. frost action. wetness.
PaR Slight====rree-iModerate: Slight ========= Moderate: Moderate: Slight.
Parr shrink-swell, shrink-swell, shrink-swell,
slope, low strength,
frost action.
PAB*:
Parre———e——————-— Slight=mee—mem- Moderate: Slight-r+rvre——wu=iModerate: Moderate: Slight.
shrink-swell. shrink-swell, ; shrink-swell,
slope. iow strength.
Ayy=———=——c——e———- Severe: Slight-resree—=lGlight me———ewe= Moderate: Moderate: Moderate:
cutbanks cave, slope. frost action. droughty.
Pi*,
Pits

See footnote at end of table.
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TABLE 12.--BUILDING SITE DEVELOPMENT~-Continued

Soil Survey

S0il name and Shallow Dwellings Dwellings Small Local roads Lawns and
map symbol excavations without with commercial and streets landscaping
basements basements buildings
Px Severe: Severé: Severe: Severe: Severe: Severe:
Prochaska cutbanks cave,| f£looding, flooding, flooding, flooding, flooding,
wetness. wetness, wetness. wetness. wetness. wetness,
Ri-—=———————m———ee Severe: Severe: Severe: Severe: Severe: Severe:
Reddick ponding. ponding. ponding. ponding. low strength, | ponding.
ponding,
frost action.
Re Severe: Severe: Severe: Severe: Severe: Severe:
Rensselaer cuthanks cave,; ponding. ponding. ponding. low strength, | ponding.
ponding. ponding,
frost action,
Rs Severe: Severe: Severe: Severe: Severe: Severe:
Rensselaer cutbanks cave,|{ ponding. ponding. ponding. ponding, ponding.
ponding. frost action.
Rw*s
Rensselagr=—==——=-- Severe: Severe: Severe: Severe: Severe: Severe:
cutbanks cave,| ponding. ponding. ponding. ponding, ponding.
ponding. frost action.
Wolcott=mmmm=ren-iSevere: Severe: Severe: Severe: Severe: Severe:
ponding. ponding. ponding. ponding. low strength, | ponding.
ponding,
frost action.
RBxXBe=rmm=meme—n— - Severe: ‘IModerate: Severe: Moderate: Moderate: Moderate:
Rockton depth to rock.} depth to rock.] depth to rock.| depth to rock.] depth to rock,{ thin layer,
frost action. area reclaim.
SHA==———— ———————— Severe: Slighte=m====== Severe; Slight———-—-=—-= Moderate: Moderate:
Simonin cutbanks cave. shrink-swell. frost action. droughty.
So Severe: Severe: Severe: Severe: Severe: Severe:
Sloan wetness, flocding, flooding, flooding, low strength, | wetness,
wetness. wetness. wetness. wetness, floeding.
flooding.
B ~|Severes Slighte=swewrew={5]light-=~~~=m-- Moderate: Slight===~===== Moderate:
Sparta cuihanks cave. slope. droughty,
too sandy.
8sB Severe: S5light—~e=wmar=15]light »~m======= Slight========m{Slight=-======== Moderates
Sparta cutbanks cave. droughty.
Stmmm——— e ——— Severe: Severe: Severe: Severe: Severe: Moderate:
Strole wetness. wetness, wetness, wetness, shrink~swell, | wetness.
shrink-swell. shrink-swell. shrink-swell. low strength,
frost action.
Sx Severe: Severe: Severe: Severe: Severe: Severe:
Suman cutbhanks cave,; flooding, flooding, flooding, low strength, | wetness,
wetness. wetness. wetness., wetness. wetness, flooding,
flooding.
Whm—mm—eee e ———— Severe: Severe: Severe: Severe: Severe: Severe:
Warners ponding. ponding., ponding, ponding. frost acticn, ;| ponding.
low strength. ponding.

See footnote at end of table.
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TABLE 12.--BUILDING SITE DEVELOPMENT--Continued
Soil name and Shallow Dwellings Dwellings Small Local roads Lawns and
map symbol excavations without with commercial and streets landscaping
basements basements buildings
We Severe: Severe: Severe: Severe: Moderate: Moderate:

Watseka wetness, wetness. wetness. wetness. wetness, welness,

cuthanks cave. frost action. | droughty.
Wm* 2

Hatseka--—--—-— me=——| Savere: Severe: Severe: Severe: Moderate: Moderate:
wetness, wetness, wetness. wetness., wetness, wetness,
cutbanks cave. frost action. droughty.

Maumeg=rm=sc—reeu— Severe: Severe: Severe: Severe: Severe: Severe;
cutbanks cave,| ponding. ponding. ponding. ponding. ponding.
ponding.

HsB2===mmwa== ree==5lightem——————— Slight Slight Moderate: Moderate: Slight.

Wawasee slope. frost action.

Htre— e e ene—— ~~=)Severe: Severes; Severe: Severe: Severe: Moderate:

Whitaker cutbanks cave,| wetness. wekness. wetness, frost action. | wetness.
wetness.

Za¥*: :

Zadog====renucem-|Sayare; Severe: Severe: Severe: Severe: Severe:
cutbanks cave,| ponding. ponding. ponding. ponding, ponding.
ponding. frost action.

Maumeg==mmenrw—we=|Sayere; Severe: Severe: Severe: Severe: Severe:
cutbanks cave,| ponding. ponding. ponding. ponding. ponding.
ponding.

* See description of the

map uitit for composition and behavior characteristics of the map unit.
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slight,”™ "good," and other terms.
information in thig table indicates the dominant scil condition but does not eliminate the need for
onsite investigation}

[TABLE 13]--SANITARY FACILITIES

(Some terms that describe restrictive soil features are defined in the Glossary.
Ibsence of an entry indicates that the soil was not rated.

Soil Survey

See text for definitions of

The

Soil pame and Septic tank Sewage lagoon Trench Area ﬁaily cover
map symbol absorption areas sanitary sanitary for landfill
fields landfill landfill
Ab Severe: Severe: Severe: Severe: Poor:
Ackerman ponding, seepage, seepage, seepage, seepage,
poor filter, excess hums, ponding, ponding. too sandy,
ponding. too sandy. ponding.
As Severe: Severe: Severe: Severe: Poor:
Adrian ponding, seepage, ponding, ponding, ponding,
poor filter. ponding, seepage, seepage. too sandy,
excess humus. too sandy. seepage.
AtA Severe: Severe: Severe: Severe: Poor:
Andres wetness, wetness. wetness. wetness. vetness.
percs slowly.
AyB————=———meeee—— Severe: Severe: Severe: Severe: Poor:
Ayr poor filter. seepage. too sandy. seepage. seepage,
too sandy.
BeBr—===—=—————————e Severe: Severe: Severe: Severe: Poor:
Brems wetness, seepage, seepage, seepage, seepage,
poor filter. wetness. wetness, wetness. too sandy.
too sandy.
Br Severe: Severe: Severe: Severe: Poor:
Brookston pending. pording. ponding. ponding. ponding.
ChB- Severe: Severe: Severe: Severe: Poor:
Chelsea poor filter, seepage. seepage, seepage. seepage,
too sandy. toc sandy.
CoB Severe: Severe: Severe: Severe: Fair:
Corwin wetness. wetness. wetness. wetness. too clayey,
wetness.
Cp -|Severe: Severe: Severe: Severe: Poor:
Craigmile flooding, seepage, flooding, fleoding, seepage,
wetness, flooding, seepage, seepage, too sandy,
poor filter. wetness. wetness. wetness. wetness.
Dc -—=|Severe: Severe: Severe: Severe: Poor:
Darroch weklness. wetness. - wektness, wetness. wetness.,
too sandy.
Dg*:
Darroch-———==—===== Severe: Severe: Severe: Severes Poor:
wetness. wetness. wetness. wetness. wetness.,
0dell-————-———-——- Severe: Severe: Severe: Severe: Poor:
wetness. wetness. wetness. wetness, wetness,
Ed: Severe: Severe: Severe: Severe: Poor:
Edwards subsides, ponding, pending. ponding, ponding,
ponding, seepage, seepage. excess humus.

percs slowly.

See footnote at end of table.

excess humus.
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TABLE 13.-~SANITARY FACILITIES--Continued

Soil name and Septic tank Sewage lagoon Trench Area Dally cover
map symbol abgorption areas sanitary sanitary for landfill
fields landfill landf£ill
Famreenccccnnenman—— Severe: Severe: Severe: Severe: Poor:

Faxon thin layer, depth to rock, depth to rock, ponding. area reclaim,
seepage, seepage, seepage, ponding,
ponding. ponding. ponding. thin layer.

Gf Severe: Severe: Severe: Severe: Poor:
Gilford ponding, seepadge , seepage, seepage, seepage,
poor filter. ponding. ponding, ponding. too sandy,
too sandy. ponding.
GzB ~|Severe: Severe: Severe: Severe: Fair:
Grovecity wetness., seepage, seepage, seepage, wetness.
wetness. wetness. wetness.
Ho =|Severe: Severe: Severe: Severe: Poor:

Houghton subsides, seepage, ponding, ponding , ponding,
ponding, ponding, excess humus. seepage., excess humus.
percs slowly. excess humus.

Hp==r=====mr=meme———| Severe: Severe: Severe: Severe: Poor:

Houghton subsides, seepage, flooding, flocoding, wetness,
flooding, flooding, geepage, geepage, excess humus.
wetness. excess humus. wetness. wetness,

Ir Severe: Severe: Severe: Severe: Poor:

Iroquois pending, ponding. poending, ponding, too clayey,

percs siowly. too clayey. hard to pack,
ponding.
LuB2 Severe: Moderate: Severe: Moderate: Poor:

Lucas wetness, slope. too clayey, wetness. too clayey,

percs slowly. wetness., hard to pack.
MaB#*:

Markton=========aw=|Seyores: Severe: Severe: Severe: Peoor:
welness. seepage, wetness, seepage, wetness.

wetness, wetness.,

Aubbeenauhbeg==~===|Sovere: Severe: Severe: Severe: Poor:
wetness, seepage, wetness. seepage, wetness.

wetness. wetness.
McE =15light ====mwene==Sayere: Severe: Severe: Fair:

Martinsville seepage. seapage. seepage. thin layer.

Med, MeB~~esnamncu———iSavere: Severe: Severe: Severe: Poor:

Metamora wetness. wetness. wetness. wetness. wetness.

MkB =i1Severe: Severe: Severe: Severe: Poor:

Metea poor filter, seepage. too sandy. seepage. seepage,

too sandy.
Mp-—-————+—r—s——reu~ | Cevere: Severe: Severe: Severe: Poor:

Montgomety ponding, ponding. ponding, ponding. too clayey,
percs slowly. too clayey. hard to pack,

ponding.

See footnote at end of table,




176

TABLE 13.--SANITARY FACILITIES--Continued

Soil Survey

Soil name and Septic tank Sewage lagoon Trench Area Daily cover
map symbol absorption areas sanitary sanitary for landfiil
fields landfill landfill
Mu Severe: Severe: Severe: Severe: Poor:
Morocce wetness, seepage, seepage, seepage, toc sandy,
poor filter, wetness. too sandy, wetness. wetness,
wetness. seepage.
Mw Severe: Severe: Severe: Severe: Poor:
Muskego ponding, seepage, ponding, seepage, hard to pack,
subsides, excess humus, excess humus. ponding. ponding.
percs slowly. ponding.
Mz Severe: Severe: Severe: Severe: Poor:
Mussey ponding, seepage, seepage, seepage, seepage,
poor filter, ponding. ponding, peonding. too sandy.
too sandy.
NaBe=========e=ree= Severe: Severe: Severe: Severe: Poor:
Nesius wetness, sesapage, seepage, seepage, too sandy.
poor filter. wetness. wetness, wetness.
‘ too sandy.
Ne- Severe: Severe: Severe: Severe: Poor:
Newton ponding, seepage, seepage, seecpage, seepage,
poor filter. ponding., ponding, ponding. too sandy,
too sandy. ponding.
OaB Severe: Severe: Severe: Severe: Poor:
Qakville poor filter. seepage, seepage, seepage. seepage,
too sandy. too sandy.
oaC Severe: Severe: Severe: Severe: Poor:
Oakville poor filter, seepage, seepage, seepage. seepage,
slope. too sandy. too sandy.
OhB==—==——————————e Severe: Severe: Severe: Severe: Poor:
Oakville wetness, seepage, seepage, seepage, seepage,
poor filter, wetness. wetness, wetness. too sandy.
too sandy.
OcC2 Moderate: Severe: Moderate: Moderate: Fair:
Octagon percs slowly, slope. slope, slope. too clayey,
slope, too clayey. slope.
OrB Severe: Severe: Severe: Severe: Poor:
Ormas poor filter, seepage. seepage, seepage. thin layer.
OtB-—————— e Severa: Severe: Severe: Severe: Poor:
Ormas Variant poor filter. seepage. seepage, seepage. seepage,
too sandy. too sandy.
Pa s Severe: Severe: Severe: Severe: Poor:
Papineau wetness, wetness. wetness, wetness. too clayey,
percs slowly. too clayey. bhard to pack,
wetness.
PaB Moderate: Moderate: Slight===—==we-— Slight——————===== Good.
Parr percs slowly. seepage,
slope.

See footnote at end of table.
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TABLE 13.--SANITARY FACILITIES~-Continued

S0il name and Septic tank Sewage lagoon Trench Area Daily cover
map symbel agbsorption areas sanitary sanitary for landfill
fields landfill landfill
PAB*:

Parr-====eesmcc———- Moderate: Moderate: Slight=-=-=——======x Slight=—==—==—m=== Good.
percs slowly. seepage,

slope.

AYr===———mmeemanaa— Severe: Severe: Severe: Severe: Poor:
poor filter. seepage. too sandy. seepage. seepage,

too sandy.
Pf%,
Pits
Px Severe: Severe: Severe: Severe: Poor:

Prochaska flooding, seepage, flooding, flooding, seepage,
wetness, flooding, seepage, seepage, too sandy,
poor filter. wetness. wetness. wethess. wetness.

Rd Severe: Severe: Severe: Severe: Poor:

Reddick ponding, ponding. ponding. ponding. too clayey,
percs slowly. ’ ponding.

Re, Rg====rmeremcecaao Severe: Severe: Severe: Severe: Poor:

Rensselaer ponding. ponding. ponding. ponding. ponding.

Rwk:

Rensselaer=-————==== Severe: Severe: Severes: Severe: Poor:
ponding. ponding. ponding. ponding. ponding.

Holcotf=e—=——m=== -=|Severe: Severe: ' Severe: Severe: Poor:
ponding. ponding. ponding. ponding. ponding.

RxP 18evere: Severe: Severe: Moderate: Poor:

Rockton thin layer, depth to rock, depth to rock, seepage. area reclaim,

seepage., seepage. seepage. thin layer.
SmA: Severe: Severe: Severe: Severe: Poor:

Simonin wetness, seepage. wetness, seepage, toc clayey,
percs slowly, too clayey. wetness. hard to pack.
pocr filter.

So -|Severe: Severe: Severe: Severe: Foor:

Sloan flooding, flooding, flooding, flooding, welness.
wetness. wetness, wetness, wetness.

SpB- -Severe: Severe: Severe: Severe: Poor:

Sparta poor filter. seepage. sespage, sespage. seepage,

too sandy. too sandy.
SsB Severe: Severe:; Severe: Severe: Poor:

Sparta poor filter, seepage, too sandy. seepage. Seepage,

too sandy.
st -i|Severe: Slight===—vececa= Severe: Severe: Poor:

Strole wetness, wetness, wetness. too clayey,
percs slowly. too clayey. hard to pack,

wetness,

See footnote

at end of table.
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TABLE 13.--SANITARY FACILITIES--Continued
So0il name and Septic tank Sewage lagoon Trench Area Daily cover
map symbol absgorption areas sanitary ganitary for landfill
fields landfill landfill
Sx -{Severe: Severe: Severe: Severe: Peoor:

Suman flooding, seepage, flooding, flooding, wetness,
wetness, flooding, seepage, seepage, seepage,
percs slowly. wetness. wetness., wetness. too sandy.

Wb Severe: Severe: Severe: Severe: Poor:

Warners ponding. ponding. ponding. ponding. ponding.

He===——anons - e Severe: Severe: Severe: Severe: Poor:

Hatseka wetness, seepage, wetness, seepage, too sandy,

poor filter. wetness, seepage, wetness, wetness,
too sandy. seepage.
Wim¥ s

Watseka-——=—=====—= Severe: Severe: Severe: Severe: Poor:
wetness, seepage, wetness, seepage, too sandy,
poor filter. wetness, seepage, wetness. wetness,

too sandy. seepage.

Naumegrmmmem==mren==|Sayere: Severe: Severe: Severe: Poors
ponding, seepage, seepage, seepage, seepage,
poor filter. ponding. ponding, ponding. too sandy,

too sandy. ponding.

HsB2 -iModerate: Moderate: 5light-———=———- Slightwsmamm====={Good.
HWawasee percs slowly. seepage,

slope.
Wt -{Severe: Severe: Severe: Severe: Poor:
Whitaker wetness. seepage, seepage, wetness. wetness.

wetness. wethess.
Za¥s

Zadog-=—w=meemem——- | Soveres; Severe: Severe: Severe: Poor:
ponding, seepage, seepadge, seepage, seepage,
poor filter, ponding. ponding, ponding. too sandy,

too sandy. ponding.

Malmeg===—==———= ~==1Savere: Severe: Severe: Severe: Poor:
ponding, seepage, seepage, seepage, seepage,
poor filter. ponding. ponding, ponding. toc sandy,

too sandy. ponding.
* See description of the map unit for composition and behavior characteristics of the map unit.
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TABLE 14)~-CONSTRUCTION MATERIALS

(Some terms that describe restrictive seil features are defined in the Glossary. See text for definitions of

"good," "“fair," and other terms. BAbsence of an entry indicates that the scil was not rated, ' The
information in this table indicates the dominant soil condition but does not eliminate the need for
onsite investigation)

Soil name and Roadfill Sand Gravel Topsoil
map symbol
Ab Poor: Probable—=======m==-= Improbable: Poor:
Ackerman wetness., too sandy. excess humas,
wetness.
As--- -1Poor: Probable=r=-n=~emme==! Inprobable: Poor:
Adrian wetness, too sandy. wetness,
excess humus.
AtA =iPoor: Improbable: Improbable: Fair:
Andres low strength. excess fines. excess fines. small stones.
AyB Good -— Improbable: Improbable: Poor:
Ayr thin layer. too sandy. toc sandy.
BeB ~jFair: Probable-======= ~=ne=={Improbable: Poor:
Brems wetness. too sandy. too sandy.
Br Poor: Improbable: Improbables: Poor:
Brookston weklness. excess fines. excess fines. wetness.
ChB = Good: Probable========= ===={Imprcbhable: Poor:
Chelsea too sandy. too sandy.
CobB Fair: Improbable: Improbable: Pair:
Corwin wetness. excess fines, excess fines. small stones,
Cp Poor; Probable=====—====c== Improbable: Poor:
Craigmile wetness, too sandy. wetness.
Dc Fair: Improbable: Improbable: Pair:
Darroch ~wetness, excess fines, excess fines. thin layer.
bg*:
Darroch-essesuswe———iFajir: Improbable; Improbable: Good.
wetness. excess fines. excess fines.
Odell Fair: Improbable: Improbable: Fair:
wetnegs, excess fines. excess fines. small stones.
Ed - Poor: Improbable: Improbable: Poor:
Edwards wetness, excess humus. excess humis. wetness,
low strength. excess humus.
Fa Foor: Improbables: Improbable: Poors
Faxon area reclaim, excess fines. excess fines. small stones,
wetness, wetness.
Gf Poor: Probable~rr=wes=r=e==! Improbable: Poor:
Gilford wetness. too sandy. wetness.
GzB- ={Fair: Improebable: Improbable: Fair:
Grovecity wetness., excess fines, excess fines. small stones.

See footnote at end of table.




180

TABLE 14.--CONSTRUCTION MATERIALS--Continued

Soil Survey

So0il name and Roadfill Sand Gravel Topsoil
map symbol
Ho Poor: Improbable: Improbable: Poor:
Houghton wetness, excess hums. excess humus. wetness,
low strength. excess humus.
Poor: Improbable: Improbable: Poor:
Houghton wetness, excess humis. excess humus. excess humus,
low strength. wetness.
Ir Poor: Improbable: Improbable: Poor:
Irogquois low strength, excess fines. excess fines. wetness.
wetness,
shrink-swell.
LuB2 Poor: Improbable: Improbahle: Poor:
Lucas low strength, excess fines. excess fines. thin layer.
shrink-swell.
MaB*;
Markton-—--—--- m——mme—=lFair: Improbsble: Improbable: Falr:
wetness. excess fines. excess fines, too sandy.
Aubbeenaubbee—-w--—-- Fair: Improbable: Improbable: Fair:
wetness. excess fines. excess fines. small stones.
McB Goed. -{ Improbable: Improbable: Fair:
Martinsville excess fines. excess fines. small stones.
MeA, MeB-----—==—==—-- Fair: Improbables Improbable: Fair: .
Metamora wetness. excess fines. excess fines. small stones.
MkB Good =i Improbable: Improbable: Poor:
Metea thin layer. too sandy. toc sandy.
Mp Poor: Impreobable: Improbable: Poor:
Montgomery low strength, excess fines. excess fines. wetness,
wetness. too clayey.
Mu Fair: Probable~=rm=———————— Improbable: Poor:
Morocco wetness., too sandy. too sandy.
Mwr Poor: Improbable: Improbable: Poor:
Muskego wetness, excess fines. excess fines. excess humus,
low strength. wetness.
Mz Poor: Probable--=—=c-w=e===!inprchable: Poor:

Mussey wetness. too sandy. small stomes,
area reclaim,
wetness.

NaB- Fair: Probable——w=wn-—n—=-=| Tmprobable: Poor:

Hesius wetness, too sandy. too sandy.

Ne -{Poor: Probable=——===ww=ee=«|Inprobable: Poor:

Newton wetness. : too sandy. too sandy,
wetness.

0aB, 0aC, (bB-—-===—-- Gopd-—=———=—————————- Probable=====w=ee==wr- Inprobable: Poor:

Oakville too sandy. too sandy.

See footnote at end of table.
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S0il name and Roadfill Sand Gravel Topsoil
map symbol
0cC2 =-|Good Improbable: Improbable: Fair:

Octagon excess fines. excess fines. too clayey,
small stones,
slope.

OrB==r=-- Good Probable===rem=a===== Probable-——=--- wemm=—=!PoOOT:

Ormas area reclaim.
OtE - Good==—===— wennomm==]|Probahlem=———=——==== ~~1 Improbable: Poor:

Ormas Variant teo sandy. -too sandy.
Pa Poor: Inprobable: Improbable: Fair:z

Papineau low strength. excess fines. excess fines, area reclaim,

. thin layer.

PaB- Good Improbable: Improbable: Fair:

Parx excess fines. excess fines. too clayey,

small stones.
PAR*:
Parr ~1Good Improbable: Improbable: Fair:
excess fines. excess fines. too clayey,
small stones.
Ayr=—- Good Improbable: Improbable: Poor:
thin layer. too sandy. too sandy.
PE*,
Pits
Px -=-=-={Poor: Probable====w=e=== ==e=! Tmprobable: Poor:
Prochaska wetness. too sandy. wetness.
Rd Poor: Improbable: Improbable: Poor:
Reddick low strength, excess fines. excess fines. wetness.
wetness.
Re, Rs Poor: Improbable: Improbable: Poor:
Rensselaer wetness. excess fines. excess fines. wetness.
Rwk:

Rensselaer-=—======== Poor: Improbable: Improbable: Poor:

wetness., excess fines. excess fines. wetness.

Holcott=—w==nerammn=-—Door: Improbable: Improbable: Poor:

wetness. excess fines. excess fines. wetness.
ExB~ Poor: Improbables: Improbable: Fair:

Rockton area reclaim. excess fines. excess fines. area reclaim,
small stenes,
thin layer.

SmA Poor: Improbable: Improbable: Poor:
Simonin shrink=-swell, excess fines. excess fines. thin layer.
low strength.
So Poor: Improbable: Imprcbable: Poor:
Sloan wetness, excess fines. excess fines. wetness.

low strength.

See footnote at end of table.
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TABLE 14.--CONSTRUCTION MATERIALS--Continued

Soil Survey

So0il name and Roadfill Sand Gravel Topsoil
map symbol
B Good: -iProbable~==ee=ew=eew=! Inprobable: Poor:
Sparta too sandy. too sandy.
SsB — Good: Improbable: Improbable: Poor:
Sparta thin layer. too sandy. thin layer.
St =iFoor: Improbable: Improhable: Poor:
8trole low strength, excess fines, excess fines. too clayey,
wetness, wetness,
shrink-swell.
8x Poor: Probable~——==mm=eua— Improbable: Poor:
Suman wetness. too sandy. wetness.
W Poor: Improbable: Improbable: Poor:
Warners wetness. excess fines. excess fines. wetness,
He Fair: Probable—m-wemeseaee— Improbable: Fair:
Watseka wetness. too sandy. too sandy.
Wk
Hatseka==————m———- wmwet Fair: Probable-=-~==rmen=.| Inprobable; Fair:
wetness. toc sandy. too sandy.
Maumee =iFoor: Prebablee—==—————————- Improbable: Poor:
wetness. too sandy. wetness.,
WsB2 Good: ===1Improbable: Imprcbahble: F&ir:
Wawasee excess fines. excess fines. small stones.
Wt Fair: Improbable: Inprobable: Good.
Whitaker wetness. excess fines. excess fines. *
Zak:
Zadog Poor: Probable--==rere~me~we=] Inprobable: Pocr:
wetness. teo sandy. wetness,
Maumee Poor: Probable-———-= ————— Improbable: Poor:
wetness. wetness.

too sandy.

% See description of the map unit for composition and behavior

characteristics of the map unit.
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{Some terms that describe restrictive soil features are defined in the Glossary.

"slight,”" "moderate,” and "severe."
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See text for definitions of
Absence ¢f an entry indicates that the soil was not evaluated.

The

informatior in this table indicates the dominant soil condition but dees not eliminate the need for onsite

investigation} .
LEimitations for-- Features affecting--
Soil name and Pond i Agquifer-fed Terraces
map symbol reservoir excavated Drainage Irrigation and Grassed
areas ponds diversions waterways
Ab Severe: Severe: Ponding, ] Ponding, Ponding, Wetness,
Ackerman seepage. slow refill, percs slowly, | scoil blowing, | too sandy, percs slowly.
cutbanks cave.| frost action. | percs slowly. , soil blowing.
As Severe:; Severe: Ponding, Ponding, Ponding, Wetness,
Adrian seepage. slow refill, frost acticon, | seoil blowing. s0il blowing,
: cutbanks cave.| subsgides. too sandy.
AtA-————————————ee Moderate: Severe: Frost action=-~-|Hetnesg==—== --=-1Wetness, Wetness,
Andres seepage. slow refill. ercdes easily.| erodes easily.
AyB Severe: Severe: Deep to water (Slope, Erodes easily, {Erodes easlly,
Ayr seepage. no water. : droughty, too sandy, droughty.
fast intake. s0il blowing.
B~ Severe: Severe: Cuthanks cave jWetness, Wetnesé, _ Droughty,
Brems seepage. cutbanks cave. droughty. too sandy, rooting depth.
soil blowing.
Br Meoderate: Moderate: Ponding, Ponding--------{Ponding--—----~ Hetness.
Brookston seepage. slow refill. frost action.
ChB==remrmnoen=~ne Soyere: Severe: beep to water |Slope, Too sandy, Droughty.
Chelsea seepage. no water. droughty, soll blowing.
fast intake.
CoB=wunvmmammm=mm= Moderate: Moderate: Favorablg-====- WetnesgewenvanmHotnegg======== Favorable.
Corwin seepadge, deep to water,
slow refill,
Cp Severe: Severe: Flooding, Wetness, S0il blowing, Wetness,
Craigmile seepage. cutbanks cave.; frost action. soil blowing, | wetness, erodes easily.
flooding. too sandy.
Dc Moderate: Severe: Cutbanks cave, Hetnesg--—ee==- Wetness-----——--|Hetness.
Darroch seepage. cutbanks cave.; frost action.
Dg*: .
Darroch=——=wewwee Moderate: Severe: Cutbanks cave, jWetnesge=—==-=---{Hetness, Hetness.
seepage. cutbanks cave.| frost action. too sandy.
0dellsm=r=w======Moderate; Moderate: Frost action~~~|Hetnesg—==----- Wetness——-—=== -|Wetness.,
seepage. slow refill.
Ed===m——————————— Severe: Severe; Frost action, |Ponding, Ponding, Wetness.
Edwards seepage. slow refill. ponding, soil blowing. | soll blowing.
subsides.
Fa Moderate: Severe: Thin layer, Ponding, Depth to rock, jWetness,
Faxon seepage, depth to rock.,; frost action, thin layer. area reclaim, ; depth to rock,
depth to rock. ponding. ponding. area reclaim.
GE Severe: Severe: Ponding, Ponding, Ponding, Wetness.
Gilford seepage. cuthanks cave,; frost action, sell blowing. toc sandy,

See footnote at end of table.

cutbanks cave.

s0il blowing.
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TRABLE 15.--WATER MANAGEMENT--Continued

Soil Survey

Limitations for-=-

Teatures affecting——

Scil name and Pond Agui fer-fed Terraces
map symbol reservoir excavated . Drainage Irrigation and Grassed
areas ponds diversions waterways
GzBmm===memmaua——|Sayere: Moderate: Frost action~-= Wetness, Wetness, Favorable.
Grovecity seepage. deep tc water, s0il blewing. soil blowing.
Ho Severe: Severe: Frost action, Soil blowing, Ponding, Wetness.
Houghton seepage. slow refill. subgides, ponding. soil blowing.
ponding.
i ~~lSevere: Severe: Flooding, Wetness, Wetness, Wetness.
Houghton seepage. slow refill. subsides, soil blowing, ; soil blowing.
frost action. flocding.
Ir Slight Severe: Ponding, Ponding, Ponding, Wetness,
Iroquois slow refill. percs slowly, | soil blowing, | soil blowing. | percs slowly.
frost action. percs slowly.
LuB2========———== -~ 1Moderate: Moderate: Percs slowly, |{Slope, Erodes easily, [(Ercdes easily,
Lucas slope. deep to water.] slope. wetness, wetness. percs slowly.
percs slowly.
MaB*:
Markton=es=e-e--~-liSayere: Severe: Frost action---|Wetness, HWetness, Wetness,
Seepage. cutbanks cave, droughty, soil blowing. dAroughty.
fast intake.
Aubbeenaubbee==~~iSevere: Moderate: Frost action——-|Wetness, Wetness, Wetness.
seepage. slow refill. soil blowing. soil blowing.
McB- Severe: Severe: Deep to water (Soll blewing, Soll blowing---{Favorable.
Martinsville seepage. no water, slope.
MelA, MeBr=m=er=nwce-iModerate: Moderate: Frost action---{Wetness, Wetness, Wetness.
Metamora seepage. slow refill. soil blowing. scil blowing.
MKE Severe: Severe: Deep to water [Slope, Toc sandy, Droughty,
Metea seepage. nc water. droughty, soil blowing. rooting depth.
fast intake.
Mp Slight==~mee=waiSavere: Fonding, Ponding, Erodes easily, Wetness,
Montgomery slow refill, perces slowly, ! percs slowly. ! pending, erodes easily,
frost action. percs slowly. | percs slowly.
Mu Severe: Severe: Cutbanks cave |Droughty, Wetness, Wetness,
Morocco seepage. cutbanks cave, fast intake, toc sandy, droughty.
wetness. scil blowing.
My———————- —————— Moderate: Severe: Ponding, Ponding, Ponding, Wetness,
Muskego seepage. slow refill, percs slowly. | soil blowing, | soil blowing, | percs slowly.
percs slowly. | percs slowly.
Mz Slight Severe: Ponding, Ponding, Ponding, Wetness,
Mussey cutbanks cave.} frost action, | droughty, toc sandy, droughty.
cutbanks cave.{ scil blowing. soil blewing.
Nag- Severe: Severe: Cutbanks cave [Wetness, Wetness, Droughty.
Nesius seepage. cutbanks cave. droughty, too sandy,
fast intake. soil blowing.

See footnote at end of table,
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TABLE 15,~-WATER MANAGEMENT--Continued
Limitations for-- Features atfecting—-
Soil name and Pond Aquifer-fted Terraces
map symbol reservolir excavated Drainage Irrigation and Grassed
areas pends diversicns waterways
Ne Severe: Severe: Ponding , Ponding , Ponding, HWetness,
Newton seepage. cutbanks cave,| cutbanks cave.| droughty, tec sandy, droughty ,
fast intake. soil blowing. ; rooting depth.
JaB-e-unemmemmeme= | Sayere: Severe: Deep to water |Slope, Too sandy, broughty.
Qakville seepage., no water. droughty, so0ll blowing.
fast intake.
QaC==w--——- —mmmane=] Severe: Severe; Deep to water (Slope, Slope, Slope,
Qakville seepage, no water, droughty, too sandy, droughty.
slope. fast intake. soll blowing.
bB Severe: Severe: Deep to water |Droughty, Too sandy, Droughty.
Oakville seepage. cutbanks cave. fast intake. soil blowing.
OcL2m—emmmmrm=mmm~ Savere: Severe: Deep to water |Slope-~e=esmme=|Slope==—======= Slope.
Octagon seepage, no water.
slope.
[
1
QrBe Severe: Severe: Deep to water Slope, Soil blowing---Droughty.
Ormas seepage. no water. droughty,
fast intake.
OtB- Severe: Severe: Deep to water [Sleope, Too sandy, Droughty ,
Ormas Variant seepage. no water, droughty, soil blowing. | reooting depth.
fast intake.
Pa Moderate: Severe: Percs slowly, Wetness, Wetness, Wetness,
Papineau seepage., slow refill, frost action. ! soil blowing, | soil blowing, | percs slowly.
percs slowly. | percs slowly.
Pap Moderate: Severe: Deep to water ;Slope, Soil blowing---{Favorable.
Parr seepage, no water. soll blowing.
slope.
PaB*:
Parr---————-swawa Moderate: Severe: Deep to water |Slope, Soil blowing-=~;Favorable.
seepage, no water, soll blowing.
slope.
Ayre————————————— Severe: Severe: Deep to water |(Slope, Erodes easily, |Erodes easily,
seepage, no water. droughty, too sandy, droughty.
fast intake. soil blowing.
PE*.
Pits
Px Severe: Severe: Flooding, Wetness, Wetness, Wetness,
Prochaska seepage. cutbanks cave.] cutbanks cave.| droughty. too sandy, droughty,
fast intake. soil blowing. rooting depth.
Rd Moderate: Severe: Percs slowly, Ponding, Ponding, Wetness,
Reddick seepage. slow refill, frost action, | percs slowly. | percs slowly. | percs slowly.
ponding.,
Re Moderate: Severe: Ponding, Ponding==~~~==={Ponding-=--- --w Hetness.
Rensselaer seepage. cutbanks cave.| frost action.
Rs Moderate: Severe: Ponding, Ponding, Ponding, Wetness.
Rensselaer seepage. cutbanks cave.{ frost actiom. soil blowing. soil blowing.

See footnote at end of table.
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TABLE 15,--WATER MANAGEMENT=~Continued

Soil Survey

Limitations for--

Features atfecting=-

S0il name and Pond Aquifer-fed Terraces
map symbol reservolr excavated Drainage Irrigation and Grassed
areas ponds diversions waterways
Rw*:
Rensselaer--=-~~=~- Moderate: Severe: Ponding, Ponding=======-Ponding=~=r==== Hetness.
: seepage. cutbanks cave.| frost action.
Wolcottmwremm—en~lModerate: Moderate: Ponding, Ponding=n=~~=n~~;Erodes easily, |Wetness,
seepage. slow refill. frost actiom. ponding. erodes easily.
RxB Moderate: Severe: Deep to water |Boil blowing, ;Depth to rock, |Depth to rock,
Rockten seepage, no water, thin layer. area reclaim, area reclaim.
depth to rock.| depth to rock. soil blowing.
SmA Severe: Severe: Percs slowly---}Wetness, Wetness, Droughty,
Simonin seepage. slow refill, droughty , soil blowing, | percs slowly.
cutbanks cave. fast intake, percs slowly.
So Moderate: Moderate: Flcoding, Wetness, Erodes easily, jWetness,
Sloan seepage. slow refill. frost action. { erodes easily,| wetness. erodes easily.
flooding.
SpB Severe: Severe: Deep to water |[Slope, Too sandy, Droughty.
Sparta seepage. ne water, droughty, soll blowing.
fast intake. :
sB Severe: Severe: Deep to water |{Droughty, Too sandy, Dreoughty.
Sparta seepage. no water. fast intake, soll blowing.
50il blowing.
Stememeececen e Slight-wer=eme- Severe: Percs slowly, |Wetness, Ercdes easily, [Wetness,
Strole slow refill. frost action, | percs slowly, | welness, erodes easily,
erodes easily.; percs slowly. percs slowly.
Sx Severe: Severe: Flooding, Wetness, Wetness, Wetness,
Suman seepage. cutbanks cave,| frost action, | f£looding. too sandy.
slow refill. cutbanks cave.
Wb Severe: 8light===mmm~=eiProst action, |Ponding, Ponding, Wetness.
Warners seepage. ponding., soil blowing. | soil blowing.
He Severe: Severe: Cutbanks cave [HWelness, Wetness, Wetness,
Watseka seepage. cutbanks cave. droughty, too sandy, droughty,
fast intake. scil blowing.
¥ s
Hatseka=======—== Severe: Severe: Cutbanks cave [Wetness, Wetness, Wetness,
: seepage. cutbanks cave. droughty, too sandy, droughty.
fast intake. 5011 blowing.
Maumegw==—-= mmmeclSevere: Severe: Ponding, Ponding, Ponding, Wetness,
seepage, cutbanks cave.| cutbanks cave.] droughty, toc sandy, droughty,
fast intake. soil blowing. | rooting depth.
WesBln=o~=oe=me——e=iMpderate: Severe: beep to water |Slope---~~~~---|Favorable------ Favorable.,
Wawasee seepage, no water.
slope.
Wt Moderate: Moderate: Frost action-~-jWetness, Erodes easily, ;Wetness,
Whitaker seepage., slow refill, soil blowing. | wetness, erodes easily.

See footnote at end of table,

cutbanks cave.

soil blowing.
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Limitations for--

Features attecting~-

Soil name and Pond Aqui fer-fed Terraces
map symbol reservoir excavated Drainage Irrigation and Grassed
areas ponds diversions waterways
Zak;
Zadog=——========= Severe: Severe: Ponding, Ponding, Ponding, Wetness,
secpage. cutbanks cave.; frost action, ; droughty, too sandy, droughty,
cuthanks cave.; fast intake. soil blowing. rooting depth.
Maumeg======w===- Severe: Severe: Ponding, Ponding, Ponding, Wetness,
seepage, cutbanks cave.; <¢uthanks cave.; droughty, toc sandy, droughty,

fast intake.

solil blowing.

rooting depth.

* See descripticn of the map unit for composition and behavior characteristics of the map unit.
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(The symbol < means less than; > means more than.

TABLE 16{~-ENGINEERING INDEX PROPERTIES

Soil Survey

Absence of an entry indicates that data were not estimated)

Classitication Frag- Percentage passing
Soil name and jDepth| USDA texture ments sieve number-— Liquid { Plas~
map symbol Unified AASHTO >3 limit | ticity
inches| 4 10 40 200 index
Tn 2513 PCE
Ab-======me=c—eea] 0-10|Sapric material |PT A-8 0 —-— -— -— == -— .——
Ackerman 10~27 |Coprogenous earth|CH, OL A-8 ) m—— -—ne — -— — -
27-60iSand, fine sand, |SM, SP-SM |A-2-4 a 100 100 §85-95 }10-20 === NP
loamy sand.
Age~—————————e ~== 0=24iSapric material |PT A-8 o —— - — — - -
Adrian 24-60;Sand, loamy sand,|SP, SM A-2, A-3,] O 100 100 §35~75 § 0=30 - NP
fine sand. | A=-1
Ath-=mm=———- mewe= | O=11|Loammeee————————— CL, OL A~7, A-6 Q 95-100; 50-100{90~39 {80-94 | 35-50 | 13=-21
Andres 11~34{Silty clay loam, [CL A-7 0=-5 190~100{85-100{65-100}50-85 | 40-50 | 16-26
clay loam, sandy
clay loam.
134-60,51ilty clay loam, !CL A-6, A-7 | 0-5 |90-100§85-100{80~100;70~95 | 28-48 | 11-26
| 5ilt lcam.
AyB-==mm——— =me===) 0-13|Loamy sand, loamy|]SM A=2 0 100 195-100{50-85 [15-35 - NP
Ayr fine sand.
13-338and, fine sand, [SM, SP-SM |A-2, A-3 0 100 §95-100150-85 | 5-35 = NP
loamy sand
33-37 | Loam-—~w==——————- CL, CL=-ML |A-4 0-3 [(95-100]20-100]85-95 |6C~90 | 20-30 5-10
37=60 | Loam==~=escmmecne- CL, CL-ML {A-4 0-3 195-100)9%0-100{70-9CQ 50-85 <25 5-10
B 0-6 jLoamy sand--==—==- SM, SP-SM (A-2-4 0 100 10¢ }50-85 ;10-30 -— NP
Brems 6-40{Sand, fine sand, |SM, SP-SM |A-3, 0 100 100 }50-85 ] 5-25 —— NP
loamy sand. A-2~4
40-60;Sand, fine sand |SP-~SM A-3, 0 100 i00 |50-85 | 5-10 -—- NP
A-2-2
Br 0-10 | Loam=—--——=w—=——- CL, CL-ML [A-4, A-6 ¢] 95-100{95~160185-100160-90 | 20-30 5-15
Brookston 10-40yClay loam, silty {CL A-6, A-4 0 90=100]85~100;75~95 {(60-85 | 25-40 8-20
clay loam, loam.
40-60 | Loam—~==—=——————— CL, CL-ML |A-4, A~6 | 0-3 |90-100}85-95 |78=-90 {55-70 | 20~320 5-15
ChB~==——m———————— 0= |Sand----===-=-- -==1SP, SM, A-3, 0 100 100 ;65-80 ; 3-15 — NP
Chelsea SP-SM A=-2-~4
4-80 Fine sand, sand, |{SP, SM, A-3, 0 100 100 ;65-80 | 3-15 -— NP
loamy sand. SP-5M A=2=4
CoB 0-13iLoam--~r=ewe————=|C]-ML, CL |A-4 0 95-100}20~100}80~100}50-90 | 20=-25 5=8
Corwin 13-35iClay loam, loam |CL A-g, A-4 0 20-100;90~100,80~100;60~80 | 25=40 7~15
35~40 | Loam~~w=m———————— CL A-4 o 90-100;90-100175-85 j50-65 § 25-30 7-10
40-60}Loam-==rwemm———— CL, CL-ML,jA-4 0=3 {90-100;85-95 |75~85 {50-65 | 18-30 3-10
ML
Cp 0=-14 |8andy loam-------~}SM, SM-SC,lA-4, a 100 §95-100;60-80 |30-55 <20 NP-6
Craigmile ML, CL~ML;} A-2~4
14-37 |Fine sandy loam, |[ML, CL, A-2 0 100 95-100,65-95 [40-55 <25 3-8
sandy loam. SM, sC
37-60{loamy sand, sand }SM, SP~SM,}A-3, A-2 0 100 {95-100150-75 | 3-20 -— NP
8P
bc 0-10,Loam===mm==—mewe=iCL, CL-ML jA-4, A-6 v} 100 {95-100{80-95 55-75 | 20-35 4-15
Parroch 10-34|Clay loam, loam |(CL A-4, A-6 0 100 ;95-100;85-95 60-20  20~40 7-20
24-60Stratified very |SM-SC, A-4, A-2 0 100 195-100165-90 }30-85 €25 NP=6
fine sand to CL=ML,
silt loam,. SM, ML
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TABLE 16.--ENGINEERING INDEX PROPERTIES--Continued
Classification Frag~- Percentage passing
Soil name and (Depth| USDA texture ments sileve number=- Liquid | Plas-
map symbol Unified AASHTO >3 limit | ticity
inches; 4 10 40 200 index
i ot Fct
Dg*:
Darroch====- wem=! (=10315i1t loam==-=-- —~=ICL, CL-ML {A~4, A-6 0 100 195-100}90~100165-90 | 20-35 5=~15
10-30}Clay loam, sandy ;CL, SC A-4, B-6,] O 100 195-100}75-100{30-80C | 20-40 7-20
clay loam. A-2
30-42|Stratified sand |SM, SM-8C,jA-2-4, c 100 }95-100;50~85 }25-60 <20 NP=5
to loam. ML, CL-ML; A-4
42-60|Loam=~~==========1CL-ML, CL,;A-4 0=-5 }j90-100}85-95 {75-95 |50~75 <30 4-9
ML
Odel]===————=—-- 0=10} Loam=r—————=——=w= CL~ML, CL,{A-4 4] 95+100}95-100{80~95 {55-75 {25 3-8
ML
10=-46 {Clay loam~—--———- CL A-6 0 95-100}90=100}80~-100}60-80 | 30-40 ; 1l1-l6
46-60|Loam-—=====we~==={CL-ML, CL,{A-4 0-3 |95-100{85-100}70~95 {50-75 <25 3-8
ML
Ed 0=-20{Sapric material PT - A-8 0] —— -me — —— —— —_—
Edwards 20~60 {Mar]l-======ewa=~= - — Q 100 95=-100]80-90 {60-80 ——— ———
Fa 0=10|Loam==rm==—=====— ML, CL A-6, A=4 | 0=10 }95-100}90-100{85-100{50-80 ; 30-40 5-15
Faxon 10~36 {Loam, fine sandy ;CL, ML, a-7, A6 | D-10 }95-100}85-100}65~95 140-85 | 30-50 10-20
loam, sandy 8C, SM
clay loam.
36 jUnweathered ——— —— —_—— —_— — ——— —_— - —_—
bedrock.
L w=! O=15|Fine sandy loam [SM, SC, A-3 0 95~100{90~100|{65-80 ;35~45 <25 2-10
Gilford SM=-5C
15-28|Sandy loam, fine }SM, SC, A-2-4 0 90~100190-100]55-70 {20-35 | 15-30 | NP-B
sandy loam. SM-SC
28=60}Fine sand, sand, (5M, SP, A-3, [+ 90=100}85-100]18-60 3-20 - NP
coarse sand. Sp-SM A-1-b,
A-2=4
GEB-eammmm—————— 0-16{Fine sandy loam |[SM, SC, A-4, A~2,} O 95~100185-100}45-80 {30~50 ;| 20-35 2-11
Grovecity SM-8C A-6
16-32{Sandy loam, fine (SM, SC, A-4, A~6 aQ 90~100}80-100}50-85 ;35-65 £35 2=7
sandy loam, CL, ML
coarse sandy
loam.
32-60|Fine sandy loam, |SM, SC, A-4, A6 0 80-100]75-100,50-85 |35-65 {35 NP=7
sandy loam, CL, ML
loam.
Ho, Hp~=====r=-==| 0-60|Sapric material ,PT A-8 0 -— - - - - -
Houghton
Ir 0-16{Fine sandy loam, {SC, SM-SC,,A-4 0 95~100195-100]65-85 }35=55 | 20-25 5=8
Iroquois ) sandy loam. CL-ML, CL
16-27|Sandy loam, sandy(CL, SC A-4, A-6,;7 O 95=100195-100{55~100]25-80 ; 20-30 7-16
clay loam. A-2-4,
A=-2-6
27-31|Sandy clay loam, CL, SC A6, 0 g95-100!95~100} 75-100{30-80 | 30-45 | 10-20
clay loam. A-2-6
31-60{8ilty ¢lay, clay ;CL, CH A-7 0 160 100 aQ=-100170-95 45«60 20-30
[NB2=m=msenm=====! (=8 |Silty clay loam |CL A-6, B~7 0 100 100 }95~100\80-95 | 30-45 | 13-25
Lucas 8-24)8ilty clay, clay (CH, CL, A-7 0 100 100 les-lo0fs0~95 | 40-65 | 18-34
MH, ML
24-60|811ty <lay, clay,CH, CL, A=-7 0 100 100 l95-100{80-95 | 40-65 | 18-34
silty clay loam.| MH, ML '
See footnote at end of table.




190 Soil Survey
TABLE 16.-~ENGINEERING INDEX PROPERTIES-~Continued
Classitication Frag- Percentage passing :
Soil name and }Depth} USDA texture ments sieve number-- Liquid | Plas-
map symbol Unified AASHTO >3 limit | ticity
inches; 4 10 40 200 index
T PGt Pt
MaB*:
Marktonp=——-—=--= == 0=~10;5and---=rece—eeu=igy A~-2-4 Q 100 95=100;50-75 {15-30 — NP
10-27(Sand, loamy sand |SP=-SM, SM |A-2-4, (V] 100 {95-100;45-75 | 5~30 —— NP
A=1-hb,
A=3
27-38|5andy loam, loam ML, CL~ML,|A-4, 0-3 |95-100;90~100}60-35 {30~-70 | 18-25 | NP-7
SM, SM-8C] A-2-4 :
38-60 | Loaf=—e=—eem————— ML, CL-ML |A-1 0-2 95-100}90-100}80-95 [55-75 | 14~21 NP-&
Aubbeenaubbee~--| 0-15|Fine sandy loam [SM, SM-SC }a-2-4, o] 100 {90-100,50-85 |30~50 <21 NP-&
A-4
15-20|Fine sandy loam, |SM, ML, A~2-4, D 100 90~100;50-90 |25-55 | 16-30 3-10
sandy clay loam,| SM-SC, A=4
sandy loam. CL-M,
20-33;Clay lcam, loam |[CL, CL-ML |A-3, A-6 0 55-100;85-100;75~100{55-80 |} 25-35 5-15
33-60|Loam=—=~======w== ML, CL-ML,|A~2 0-3 (90~100;85-100]75-100}55-80 | 15-25 210
CL
McB- 0-8 |Fine sandy loam {5M, SM~SC |A-4, 0 100 §85~100}55-85 |30=-50 <20 NP-6
Martinsville A~2-4
8-35,Sandy loam, lcam,|SM-SC, A-2, A-4,! O 95-100;B5-100155-95 |30-75 | 20-30 5~=11
sandy clay lcam.| CL-MI, A-6
€L, SC
35~60 |Stratified sand [SM, SM-SC,|A-4, 0 65-100,85~100;45-95 {10~-75 <25 NP-8
to silt loam, CL-M1, A-2-4, :
A-1
MeA, MeB-~~we-===~{ (-8 |Fine sandy loam }SM, SM-SC A-2, A-4 0=3 95-100;95~-100{60-80 |25-45 <25 NP~7
Metamora 8-36;Lcam, clay loam |CL-ML, CL |A-6, A-4 | 0-3 [95-100!95~100!85-95 !s0-75 | 20-35 5=15
36-60 | Loame=——==m===m ~mm I CL=ML, A-4 0-3 95=100)90-10065-95 [40-75 <25 4-8
SM-SC,
8C, CL
MKE 0-8 [Loamy sand=—==-=-- SM A-2-1 4] 95-100{90=100{50-80 |15-35 —— NP
Metea 8-28|Loamy sand, sand |5P-SM, SM |A~2-4, o] 100 |90~-100;50-80 | 5-35 - NP
A-3
28-38]Sandy clay loam, }SC, SM-3C,|A-4, Q 95~10095-100{55-90 15-75 £27 4~9
clay loam. CL, CL-ML{ A-2-4
38=-60 |Loam=—==~ner=a=ee CL, CL-ML lA-4 0~3 85-95 |75-95 [65-90 {50-75 25 5=10
Mpr=em———————— -] 0-10}5ilty clay loam ICL A=7 0 100 100 loo }85-100] 40-50 | 20-30
Montgomery 10-22 1511ty ¢lay loam, [CH A-7 ¢] 100 100 ;95-100;90-100] 50-65 | 30~42
silty clay.
22«50 Stratified clay CL, CH A=7 0 100 100 90~10085-100; 40-55 20-32
to silty clay
loam.
Mysscmmm— e e e 0-14 |Loamy sand, loamy;SM, SM-SC |A-2-4 e} 100 100 {50-85 [15-35 <20 NP-5
Moraocco fipe sand.
14~60(Fine sand, sand |SM, SP-SM {A-3, 0 loo  |{80-100;50~85 | 5-25 -—- NP
A=2~4
My==—————————— ~==i 0~18 Sapric material |PT A-8 0 — - —— oo — ———
Muskego 18-60|Coprogenous earthioL A-5 0 95-100}95-100185-100])75-96 | 40-50 2-8
Mg ——————————— ~~e) =10 {Mucky sandy loam |SM, S5C, A-2, A2 0=5 90~100;85-100;50-90 [25-70 <25 2=10
Mussey ML, CL
10-13 Clay lcam, loam |CL, SC, A-6, A-4 | 0-10 [90-100}85=100}50~95 |{40-80 | 20-35 5-15
CL-ML,
SM~SC
13-60{Sand, gravelly 8P, SP-SM [A-1 0-10 |55-100}45-100{ 0-30 | 0-10 - NP
sand.

See footnote at end

of table.
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TARLE 16.--FNGINEERING INDEX FROPERTIES-~Continued
Classification Frag- Percentage passing
Soil name and (Depth; USDA texture ments sieve number-- Liguid | Plas-
map symbol Unified AASHTO >3 limit | ticity
inches] 4 10 40 200 index
In FeE FcE
NaB=w====mr=- wmase! O-18{Fine sand-------- SM A-2-4 0 100 100 {65-80 (15-35 <20 NP
Nesius 18-51|Fine sand~—----~-{SK A=-2-4 0 100 100 (65-80 ;15-35 {20 NP
51-60{Fine sand, sand |[SM, SW-5M,{A-2-4, 0 100 100 {50-80 | 5-35 -—— NP
5p-5M A-3
Ne 0~10iLoamy fine sand |SM, SM-5C A-2-4 0 100 100 {50-75 115-30 <20 NP-5
Rewton 10~60{Fine sand, sand, }SP-SM, SM |A-2-4, 0 100 100 {50-75 | 5-25 - NP
loamy fine sand. A-3
O2B, QaCe=-=wnmmuy 0~9 [Fine sand------- ~1GM, SP, A-2, A-3 0 100 100 |50-85 | D-35 -— NP
Oakville SP-SM
9-60|Fine sand, sand, |SM, 5P, A-2, A-3 0 100 |[95-10065~95 | 025 -— NP
loamy fine sand.| SP-SM
ObB====m————————— 0-3 |Sand---==———=——--- SM, SP, A=2, A=3 0 100 100 |[50-85 | 0-35 —-— NP
Dakville SP~8M
3-60Fine sand, sand, |SM, SP, A=-2, A-3 0 100 }95-100|65-95 | 0-25 —— NP
loamy fine sand.| SP~SM
0Cd === e 0-33 |{Fine sandy lcam |SM, SM-SC |A-2-4, 0 95-100}90-100|50-70 [25-40 €25 NP-7
Octagon A-4
13-30|Clay lcam, lcam ;CL A-4, B-6 0 95-100490-100| 70-100}55-95 | 20-35 7-15
30-60 Loam-============ CL, CL-ML |A-4 0-3 |85-100}85~95 }65-95 {50-65 <25 4-8
OrB--===-—-we=cw= 0-12 |Loamy fine sand |SM A~2+4 0 98-100{95-100{50-75 [15-30 —— NP
Ormas 12-37 {Sand, loamy sand,|SW-SM, SM,jA-2-4, 0 95-100; 20-100}45-70 {10-20 — NP
loamy fine sand.| SP-SM A-1-b
37-46 |Sandy loam, fine |SM-S5C, SM |A-2-4, 0 90~-100{85-100]50-70 |25-40 <15 NP-5
zandy loam, A-4
sandy clay loam.
46=-50|Gravelly sandy SM-SC, SC,iA-4, A-8,) 0-3 |60~80 {55-80 |35-70 120-45 | 20~40 6-20
clay loam, GC, GM-GC| A-2-4,
gravelly fine A=2-6
sandy loam,
gravelly coarse
sandy loam.
50~60|Gravelly sand, SP, SP-SM A-3, 0-3 }35-80 |30-80 |30-55 | 3-12 —-— NP
very gravelly A-1-b,
coarse sand, A-2-4
gravelly coarse
sand.
OtB---——-—————— 0-8 |Loamy sand-—-----!SM, SP-SM |A-1-b, 0-2 }95-100{90-100}{45-75 | 5-30¢ —-— NP
Ormas Variant A-2-4,
A-3
8~24 {Loamy sand, sand (SM, SP-3M jA~-1-b, 0-2 {95-100 90—100!45-75 5-30 -— NP
A-2-4,
A=-3
24-33|Loamy coarse sand{SM, SP-SM jA~1l-b, 0-2 |85~100;80~%5 [40-70 ; 5~15 €20 NP-4
A-2-1,
A-3
33~-60{Gravelly coarse |[SM, SW-5M |A-1-b, 0-5 |80~90 |75-85 |35-65 | 5-15 -—- NP
sand, coarse A-2-4&,
sand, gravelly A~3
sand.
Pa-—sermnmmme——— 0~10|Sandy loam-=-—--- sM-sC, SC |a-4, 0 100 |}95-100(65-85 {30-50 <25 5-10
Papineau A-2-4
10-24|Sandy loam, sandy,;SC, CL A-4, A-6 0 100 100 {70-95 |38-85 | 20-40 8=25
clay loam, clay
loam.
24~-60|Clay, silty clay |CH A7 4] i 100 100 |95-100}75-100; 50-65 § 30~45
]

See footnote at end

of table.
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- TABLE 16.--ENGINEERING INDEX PROPERTIES--Continued

Soil Survey

Classification Frag- Percentage passing
Soil name and Depth; USDA texture ments sieve number-- Ligquid | Plas~
map symbol . Unified AASHTO >3 limit | ticity
inches; ¢ 10 40 200 index
In et 5
PaB~====-= wememe=e| 0=10{Fine sandy loam |SM, SM-SC [A-4 0 95-100120-100,65-80 {35-45 21 3-6
Parr 10-30{Clay lecam, loam |[CL A-4, A-§ a 90~100]90~-100}75-100}50-80 | 25-35 8-15
30-60 | Loam============= CL-ML, ML,iA-4 0~3 {85-95 |85-95 [75-85 ]50-65 <35 3-8
CL
PdB#*:
Parr---=ec==—cea- 0-14,Fine sandy loam |[SM, SM-SC JA-4 0 95=100790-100]65-80 (35-45 <21 3-6
14-31|Clay loam, loam, |CL A-4, A-6 0 90=100]90-100}75-100}50-80 | 25-35 9=15
sandy clay loam.
31-60 |Loam===—======—=- CL-ML, ML,|A-4 (-3 |85-95 }85-95 }75-85 [50-&5 <25 3-8
CL
Ayr===mmmmm————— 0=14|Loamy sand-—-=---- &M A=-2 1] 100 }95-100;50-85 {15-35 - NP
14-34|5and, fine sand, |SM, SP-SM |A-2, A-3 0 100 195-100150-85 | 5-35 -— NP
loamy sand.
34~38|Loam, sandy clay |CL, CL-ML |A-4 0-3 195-100190-100;85-95 [60-90 | 20-30 5=10
loam. o i
38-60 | Loam========= ~men CL, CL~ML (A-4 0-3 }95-100}90~100}70~90 |50~85 <25 510
Pf*.
Pits
PR==mmem e —————— 0-14|Loamy san@---~-=={SM A=2 0 100 195~100,50-80 ;15-35 - NP
Prochaska 14-36,5and, loamy sand |SP-SM, SM {A-3, A-2 0 §5-100{90-100|50~80 | 5-30 - NP
36-60 |Sand, coarse SP, SP-SM, A-3, A-1,] O© 95-100;90~100,45-70 ; 2-15 -— NP
sand, loamy SM A=-2
sand.
Rd -— 0-115ilty clay leam iCL A-6, A-7 0 95-100[{85-10085-95 [75-90 ; 30-50 ; 10-25
Reddick 11-42{Clay loam, silty |CL A-6, A-7 | 0=5 }95-100}85-95 |BO-90 {65-90 | 30-50 ; 10~25
clay loam.
42-60|5ilty clay loam, |CL, CH A-6, A-7 | 0=10 |90-100]85-95 |85-95 |B0-95 | 35-55 | 15-30
clay loam, clay.
Re=-—=====—-c=—uue 0=15|Loam—=rmm===————— CL, ML, A-4, A-6 0 95~100790~10080-100{55=-90 ; 15-35 4-15
Rensselaer CL~ML
15-37{Clay loam, silty [CL A-6, A-4 0 95-100,90-100,80-100;50~95 | 25-40 8-20
clay loam, loam.
37~60iStratified fine |CL, SC, A-4, A-2 o 95-100;90~10045-95 ;25-85 <25 2=10
sand to silt ML, SM
loam.
RE====mm=eme——a—a 0-16{Fine sandy loam |SM, SM-SC,)A-4 0 95-100;90~100,60-85 ;35-55 <25 NP-6
Rensselaer ML, CL-ML
16-41,Sandy loam, loam |[SM, ML, A-2-4, 0 95-100{90~-100150~95 {25-75 <25 NP=7
CL~ML, A-4
SM=-sC
41-55,Stratified sand |SM, SM~SC, |A-2 4] 95=100}90-100{60~-100}35-75 {25 NP-6
’ to silt loam. ML, CL-ML )
55=60 | Loam=r=————=——ow= ML, CL, h-2 0 8§5-100185~100)70-90 {50-70 <25 NP=-10
CL-ML
Rw*:
Rensselaer====== =13 | Loammm-rr=——————— CL, CL-ML }A-4, A-G 0 95-10080~100;70~95 [{50-75 ; 20-35 4-15
13-28}{Sandy loam, loam,{SM, ML, A-2-4, 0 95=100,90-100;50~-95 {25=75 <25 NP7
clay loam. CL-ML, A~4
SM-SC
28-44 Btratified sand |SM, SM-SC,|A~-3 0 95=100;90-100{60-100,35-75 <25 NP-&
to silt loam. ML, CL-ML
44~60 | Loam=======m===== ML, CL, A~4 0 85-10085-100{70-90 50-70 €25 NP-10
CL~ML

See footnote at end

of table.
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TABLE 16.--ENGINEERING INDEX PROPERTIES--Continued
Classitication Frag~ Percentage passing
Goil name and |(Depth| USDA texture ments sieve number-- Liguid ; Plas-
map symbol nified ARSHTO >3 i limit ticity
inches| 4 10 40 200 index
pi Pct FoE
Rw¥:
Wolcott————————v 0=-11{Clay loam~=~=====|CL, ML A~5, A-7 a 100 90-100190~100{70-90 | 35-50 10=-20
i 11-33|Clay loam, lecam CL A-6, A=-7 o a0-100!85-100185-98 [60-90 | 35-50 | 18-30
33-60 | Loam=====—" momem=!T,, CL-ML |A-4 0 90~100}80-95 }80-25 ;55-95 20«30 4-10
BExBreserm—mm————— 0-15|Fine sandy loam (SC, CL, A~4 0~5 |95-100}90-100{60-95 40-55 | 18-25 4-8
Rockton SM-SC,
CL-ML
15-36 |Loam, sandy clay ,SC, CL, A-4, A=6 | 0=5 }95-100{90~100{70-100{40~75 | 23-29 7=11
loam, ¢lay leoam.,; CL-ML,
SM-SC
36 {Unweathered —-—— —— —— —— —— - -— - —_—
bedrock.
SmA==——————— weene! 0-14]Loamy sand-------1SM-SC, SM |A-2-4 ) 100 195-100}50-75 }15-30 <25 NP=5
Simonin 14-26 |Loamy sand, sand [SM-SC, SM |A-2-4 0 100 195-100350-75 15-30 <25 NP-5
26-341Fine sandy loam, |CL-ML, SM, A~2-4, 0 100 }95-100{55~85 }25-55 <25 3=7
sandy loam. SM-5C, ML| A-4
34-4018ilty clay, clay (CH, MH A-7 0 100 100 |e0-100175-95 | 50-70 { 20-40
40-60{8ilty clay, clay CH, MH A-7 0 100 100 |90-100;75-95 50-70 20-40
So===erm————————- 0-6 |Bilt loam====—==—- CL, ML, A-6, A-4 ¢ 100 95=100}85~100370=-95 20-40 3-15
Sloan CL-ML
6-40!S11ty clay loam, !CL, ML a-6, A-7,1 © 100 |90-100!85-100]75-95 | 30-45 8-18
clay loam, silt A-4
loam.
40-60|Stratified ML, CL A-4, A-6 Q 95-100{70-100{60~95 50-90 | 2540 3=-15
gravelly sandy
loam to silty
¢lay loam,
Bm—wmr—— e 0-17!8and, fine sand |SP-SM, SM tA-3, A-2 1] 85-100}85~100150-75 | 5-35 -—— NP
Sparta 17-48|Loamy fine sand, |SP-SM, SM |A-2, A-3, 0 85-100}85-100;50~925 5=50 —-_— NP
fine sand, sand. A-4
48-80!Sand, fine sand, !SP-SM, SM,}A-2, A-3 0 85-100!85-100}50-95 | 2~30 -— NP
loamy sand. sp
§5Bmmmmmm———————— 0-14 {Loamy sand-—--=-- 5M h-2, A-4 0 85-100{85-100{50~95 ;15~50 -—— NP
Sparta 14-44!Loamy fine sand, |SP-SM, sM |A-~2, A-3, 0 85-100}85-100]50-95 5=50 —— NP
fine sand, sand. A-3
44=-60)Loam, fine sandy CL A-6 2-5 80-95 !75~90 !80~90 [55-65 | 25-35 11-20
loam, gravelly
fine sandy loam.
Btm—mmmem——— emm==! 0=13iClay loam=---«~~--~-{CL A-&, A-7 0 100 100 )920-100}70-95 | 3545 | 14-20
Strole 13~20}8ilty clay, clay |CL, CH A-7 o 100 100 }90~100}80-95 | 40-60 | 18-30
29=-60{8ilty clay, ¢lay CL, CH A-7 0 100 100 '90-100})80~95 | 40-60 ;| 15-30
Sx-——————— = ~=i 0~l0}Leam—-=-========= CL, CL-ML |A-4, A-6 0 100 190-100175-95 (60-85 | 20-35 5-15
Suman 10~-28|Clay loam, sandy CL A-6, A=7 0 100 90-100]65-95 |50-85 30-50 10-30
’ clay loam, loam.
28-60]8and, coarse SM, SP-~SM A-3, 0 100 90-100140-75 5-25 —— NF
sand, loamy A-2-4,
sand. A-1-b
Wb 0-14 |Fine sandy loam |[SM, SC, A-4, A-6, 0 100 95=100]55-70 {30-40 15-30 2-15
Warners SM=5C A=2
14=-60 | Marl—=—===mmm————— — — 0 —-— - - —_— -—— -
See footnote at end of table.
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TABLE 16.~~ENGINEERING INDEX PROPERTIES-~-Continued

Soil Survey

Classificatlion Frag~ Percentage passing
So0il name and |Depth| USDA texture ments sieve number—- Liguid | Plas~
map symbol Unified AASHTO >3 limit | ticity
inches|; 24 10 40 200 index
i Fot )53
He 0-10jLoamy fine sand |[SM, SM-SC |A-2 0 100 {95~100;80~100,17-35 £25 NP=-5
Watseka 10~60;Fine sand, sand, |SP, SM, A~3, A-2 0 90=-100,;90-100;60-80 3-25 €20 NP-4
loamy fine sand.| SP-SM
Wk
Hatsekar-=mmeee— 0-14 |Loamy sand-—==-=- SM, SM-SC [A-2 0 100 (95-100|80-100]17=-35 €25 NP-5
14-60,Fine sand, sand, |SP, SM, A-3, A-2 0 20-100;20~100;60~80 3-25 <20 NP-4
loamy fine sand.| SP-SM
Mauweg=========={ 0-18|Loamy sand-----=-]SM, SP-SM ]A-2-a, 0 95-100{90-100:50-75 | 5-30 <30 NP~5
A-3
18~60i5and, loany fine {SP, SP-SM,|A-1-b, 0 85-100;75-95 35~-70 | 3~25 <30 NP
sand, fine sand.| SM A-3,
A=-2-4
WsBl==r—=——— mrwe=y 0~7 |LogM===mmecccome-|CL, CL-MI, |A-4, A=6 0 290=100;85~95 |80-95 |50~70 20-30 4-12
Wawasee 7-28iLoam, sandy clay [CL, SC A-4, A-6 0 90-100{85-95 80~-95 [45-70 | 25~35 7-15
loam,
128=-60Loam, sandy loam,|SM-SC, SC,)A-2, A-6, 0 90~-100;80-95 |50~90 25-66 20-30 4-12
’ fine sandy loam.| CL~ML, CL} A-2
W= —————————— 0~9 |Fine sandy loam [SM, SM~SC |A-4 0 100 195-100165-80 ;35-45 25 2-6
Whitaker 9-34,Clay loam, loam, |CL, CL-ML |A-5, A-4 0 100 95~100,90~100;70-80 | 20-35 5-15
i sandy clay loam.
34=-60Stratified coarse|ML, SM, A~¢ 0 98~100,98-~100;60-85 |40-60 €25 NP=7
sand to silt CL-ML,
loam. SM-SC
Za¥:
Zadogm==rvueem=el (O=-11|Loamy sand-—-===- 5M, SP-SM {A-1-b, 0-5 {95-100195-100:45-75 | 5-30 <25 NP
A=2-4,
A-3
11~17{Fine sandy loam |SM, SM-SC,|A-2-4, 0-10 |85-100{85~-100,50-90 |20-50 <25 NP-10
8C A4
17=24|Fine sandy loam, |SM-SC, CL,lA-2-4, 0~10 ;85-~100;85=95 ;50~85 ;20-5S €25 4-15
sandy loam, CL-ML, SC| A-4,
sandy clay loam. A-6,
A-2-56
24-26 Fine sandy loam, }SM-SC, CL,}A-2-4, 0-10 185-100,85-95 |50-85 {20-55 {25 4-15
sandy loam, CL-ML, 5C| A-4,
sandy clay loam. A-5,
A-2-6 i
26-60,5and, loamy sand [SM, SP-SM |A-1-Db, 0 100 100 {40-80 ; 5-30 -— NP
A'Z-Q’
A-3
Mamegr-~==—===- 0-15;Loamy sand~==s~~-=|SM, SP-SM |A-2-4, 0 95~100}90~100{50~75 5=30 <30 NP~-5
A-3 ]
15-60!Sand, loamy send |SP, SP-SM,lA-1-b, 0 {85-100175-95 |35-70 } 3-25 | <30 NP
SM A-3,
h=-2-4

* See description of the map uwnit for

composition and behavior characteristics of the map unit.
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TABLE 17,--PHYSICAL AND CHEMICAL PROFPERTIES OF THE SO0ILS
(The symbol < mezns less than; > means more than. Entries under "Erosien factors=-T" apply to the entire
profile. Entries under "Wind erodibility group" and "Organic matter" apply cnly to the surface layer.
Abgence of an entry indicates that data were not available or were not estimated)
Erosion|Wind
Soil name and {Depth|Clay Moist jPermeability;Avallable; Scil |[Shrink-swell | factorsierodi-|Organic
map symbol bulk water !reaction| potential bility] matter
density capaclty K T (group )
In Pt g/cc In/hr In/in pH Pct
Ab====—mm—————— e 0-10} =-~-- }0.20-0.80} 0.2~6.0 0.35-0.45,6.6-7.3 2 3 30=-40
Ackerman 10-27} === }0.50~1.20} 0.06-0D.2 0.18-0.24,6.6-8.4
27=-60} 2=5 (1.55-1.60] &.0-20 0.06-0.08}6.6-8.4 |Low========«=10,15
As 0-24; --- 10.30-0.55 0.2«6.0 0.35-0.45)5.1-7.8 2 2 55=75
Adrian 24-60, 2-10{1.40~1.75 6.0-20 0.03=-0,08]5.6-B.4 |Low=r===remeelmenm
AtAmwmsem e C~11115=-2571.20-1.40} 0.6-2.0 0.21-0.24:5.6-7.3 [Low=m——mc—ame 0.28, 5 6 2~4
Andres 11-34;20-35]1.35-1.60 0.6-2.0 0.16-0.20;5.6-8.4 ;Moderate-—--- 0.28
34-60{24~35{1.45-1.70 0.2-0.6 0.18=0.20(7.4-8.4 |Moderate----- 0.37
AyBm~=e——m——m———— 0~13; 3-10{1.20-1.40]{ 6.0-20 0.10«0.12]{6.1-7.3 |Low========e= 0.17} 5 1 1~2
Ayr 13-33; 2-1011.20-1.45 6.0-20 0.06=0.11{6,1~7.3 |Low=====s==== .17
33-37}17-2711.50-1.70 0.6~2.0 0.17-0.19{6.1-7.8 |Low====m===—- 0.37
37-60;10-18]1.50-1.70 0.6-2.0 0.05+0.1317.4+8.4 |LOoW=m=====m== 0.37
BeBeemmamenena—— 0-6 3-7 11.50-1.65 6.0-20 0.10-0.121{5.1~6.5 |Lowsew=msmwewsI{) 171 5§ 2 .51
Brems 6=-40; 26 j1.60-1.75] 6.0=-20 0.05-0.08;4.5-6.0 Low——=—====== 0.17
40-60 2-6 (1.80-1.75 6.0~20 0.05-0.07;5.1-6.,5 (LoW==w——en—ue 0.17
Brr======rmm=sces!l 0=10}14-2711.35-1.50} 0.6-2.0 0,21-0.2416.1-7.3 |LoWe==wwnwecao 0.28] 5 6 4-3
Broockston 10-40,;25-35}1.40~1.60! 0.6-2.0 0.15-0.19;6,.1-7.3 jModerate-----;0.28
40~60;15-2611.45-1.70 0.6+2,0 0.05-0.1917.4~8.4 [Low====e== —em=|0,28
ChBrm=rm=mmmem——wal =g 1-8 11.50-1.55] 6.0-20 0.06~0.08{5.6~7.3 |Low=======e=- 0.15] 5 1 2=4
Chelsea 4-80; 1-10}1.55-1.70} 6.0-20 0.06-0.0815.1-7.3 |Low-==—=—==—== 0.17
CoBrmmrmmemm——— 0=13115-20{1.30-1.45 0.6=-2.0 0.20-0.2415.6=7.3 |Low=========- 0.28; 5 5 2~4
Corwin 13-35{22=-35}1.40-1.60 0.6-2.0 0.15~0.19;5.1-7.3 |Moderate-----;0.28
35-4020-25]1.40~1.60{ 0.6-2.0 0.17-0.19{6.6-8.4 |Low-—=——————- 0.28
40-60;12-2211.50-1.70] 0.6-2.0 0.08-0.137.4-8.4 |LoWw~====enm==- 0.28
e —————— (=14 5-1571.50~1.70} 2.0~6.0 0.13-0.18{5.6=7.3 |LoW-=========10,20, 5 3 2=4
Craigmi le 14-37] 5-18{1.35-1.60] 2.0-6.0 0.15-0.2216.1~7.3 |LoWw========== 0.37
37-60{ 2-10;1.60-1.75 6.0=2 0.05~0.10{6.6~7.8 |LoW==wr=ec=== Q.15
De 0-10,10-27{1.30-1.45] 0.6=2.0 0.20-0.245.6-7.3 |Lowr=we=men== (28] & 5 2-4
Darroch 10-34,18-35]1.40-1.60 0.6-2.0 0.17-0.19}5.6-7.3 |Moderate---——=-[0.328
34-60; 5-15;1.50~1.70 0.6-2.0 0.19-0.21§7.4-8.4 (LowW=——====m== 0.28
Dg*;
Darroch---==-=-- 0~10}10-2711,30-1.45 0.6-2.0 0.20-0.2415.6-7.3 jlow—-=——===—- 0.28; 5 5 2=4
10-30;18-3511.40~1.60 0.6=2.0 0.15-0.18]5.6~7.3 |Moderate=—=-- 0.28
30-42] 5-15}1.50-1.70} 0.6-2.0 0.19-0.21}7.4~8.4 [Lowmrrmrracews (], 28
43-60;10-2211.45-1.70 0.6-2.0 0.08-0.13}7.4-8.4 |Low==========!0(,28
Odell—===——=—==- 0-10410-20}1.35-1.45] 0.6-2.0 0.20-0,22;5,6=7.3 (Low====m=====- 0.28, 5 5 24
10-4620-33]1.40-1.60 0.6-2.0 .15=0.19,5.6~7.8 |Moderate-----10.28
46-60;10-20;1.50~1.70] 0.6-2.0 0.08~-0.13:7.4-8.4 |LoW-——=====—m D.28
Ed 0-20; === ;0.30-0.55 0.2-6.0 0.35-0.45;5.6-7.8 2 2 55=75
Edwards 20~60) =-- - ——— — 7.4-8.4
-Fa 0-107{12-20}1.30~1.45] 0.6-2.0 0.20-0.24;5.6-7.8 |Low-—=-==---==10.28] 4 6 5=-15
Faxon 10-36;18-30;1.40~1.60 0.6-2.0 0.12-0.19{6.6-7.8 Moderate-----,0.28
36 —— — -——— ———— — e e ] e

Sec footnote at end
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TABLE 17.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued

| Erosion;Wind
Soil name and |Depth;Clay Moist !Permeability}Available] Soil |[Shrink-swell factors|erodi-{Organic

map symbol bulk water |reaction| potential bility] matter
density capacity E T jgroup
n § Pet g/ce In/hr In/in pH Pet
Gf=mm——— weenwnmna! O=15{10-20]1.50-1.70¢{ 2.0-6.0 0.16=0.18{5.6~7.3 |LOoW======w=== 0.20;5 4 3 2-4

Gilford 15-28{ 8-20{1.60-1.80; 2.0-6.0 0.12=0.14{5.6-7.3 Low=----- nmem=10.20

28-60} 1-10{1.70~-1,90] 6.0-20 0.05-0.08{6.1-8.4 |LoW====—=we-= 0.15
GzBr=——sarmennuanl (~16,12-20;1.35-1.55 2.0-6.0 0.13=0.18|6.1-7.3 LoW=-——=—=w==- 0.201 5 3 2~5
Grovecity 16~32}10~-18}1.30~1.55 2,0-6.0 0.12-0.19}6.1-7.8 |Low=-===w~=r===10,20
32-60] 3~18]1.40-1.50; 2.0-6.0 0.11«0,19}7.4-8.4 [Low========w= 0.20
Ho=w=emmem———————- 0-60| =~~~ j0.15-0.45] 0.2-6.0 0.35-0,45}5.6=7.8 |mw==mm—mm————a{==—= 2 2 »70
Houghton
O=60] --- 10.15-0.45 0.2-6.0 0.35=0.45(5.6=7.,3 |rm==—==—==e== —mamy 2 2 >70
Houghton
Ip=emmemom=——— ~==! 0-16]16-20]1.40-1.60] 0.6-2.0 0.16-0.18}5.6-7.3 [LoW====w==- -=10.20] & 3 3=6

Iroguois 16=-27]18-2571.50~1.70 0.6=-2.0 0.15-0.19!5.6-7.3 |Low======--==10.32
27-31127-40}1.55-1.60} 0.06-0.2 0.16-0.19{5.6-7.3 [Moderate=-=----;0.32
31-60,45-60}1.40~1.65 €0.0 0.08-0.12}7.4-8.4 |High-=ws=====-;0,32

LuB2======——————— 0-8 §27-40;1.35-1.55 0.2-0.6 0.16-0.19)5.1-7.3 |Moderatew=--={0.43] 3 7 1-2

Lucas 8~24145-60{1.40-1,70; 0.06-0.2 0.12-0.14}6.1~-8.4 (High========- 0.32

24-60]35~60]1.45-1.70 €0.2 0.08-0.12)7.4~8.4 |High=====we=-=03,32
MaB*:

Markton=-==—=-=-- 0-107 3~7 11.40-1.55 6.0-20 0.10-0.1275.6-7.3 Low-—=———————= 0.177 5 2 i-3
10-27} 2-8 {1.50-1.70{ 6.0~20 0.06=0.11}5.6~7.3 |LoWw===w==== eme10.17
27-38]12-2011.50~1.70; 0.6-2.0 0.12-0.19(6.1-7.8 jLoy=====————- 0.28
28~60] B-16{1.50-1.70{ 0.6-2.0 0.17-0.12}7.4-8.4 |LOW======w=== 0.28

Aubbeenaubbee-~-{ 0~-15} 5-15{1.45-1.55| 0.6-6.0 0.12-0.18]5.6+7.3 |LoW==w====—ss={( 24} 5 3 1-2
15~20}10-25,1.55-1.65, 0.6-6.0 0.11-0.16}5.1-7.3 |LowWess==ar====0.24
20-33122-3211.40-1.65 0.6-2.0 0.14-0,18!5.6-7.3 |Mcderate—--~=;0,32
33-60110-2011.55-1.70; 0.6-2.0 0.08-0.13]7.4-8.4 |Low~===r————— 0.32

HeB=——————em————— 0-8 5-15{1.35~1.50 2.0-6.0 0.12«0.1815.1-7.3 |LOoW-—————==== 0.24, 5 3 2«4

Martinsville g=-35115-3511.40-1.60{ 0.6~2.0 0.12-0.17}5.1-6.5 |Low===—=w=e==,0,24

35-60] 2~2011.50-1.70]{ 0.6-6.0 0.08-0.17)5.6~8.4 Low=—==—==w==—- 0.24
MeA, MeB~==—w==== 0-8 | 5=1571.40-1.50] 2.0-6.0 0.13-0.18}5.1-6.5 |Loy===—==—== «,0.20; 5 3 1-2

Metamora 8-36|{10-28{1.40-1.60} (.6~2.0 0.15+0,19]15.1-7.3 |LoWe==~====== 0.32

36~-60712-2011.45-1.65; 0.6-2.0 0.10-0.15!7.4=8.4 (Low-—-—wwus====;(,32
MkB===r=————————- 0-8 3-8 }1.55-1.65) 6.0-20 0.10-0.1215.6-7.3 |Lowr———=—==== 0.17; 5 2 o5=2

Metea g-28] 2~10i1.65-1.80] 6.0-20 0.06-0.11]5.1-7.3 ;Low=====- wwn=1 0,17
28-38]12-35]1.45-1.55| 0.6-2.0 0.15-0.195.6-7.3 |Low=——=—==—== 0.32
38-60}10-24,1.55-1.70] 0.6-2.0 0.08-0.13]7.4-8.4 |Low=-======-~ -=10.32

Mp======—==————== 0-10}35-40}1.35~1.55] 0.06-0.6 0.20~0.2316.1-7.8 jHigh=======—- 0.37, 5 7 3-6
Montgomery 10-22130-5011.45-1.65] 0.06=0.2 0.11-0.18!6.1-7.8 |High-~==~=-=={0.37
22-60135-48;1.50~1.70; 0.06-0.2 0.18~0.20]7.4=B.4 |Moderate==--=0.37
R miad 0-14] 1-10]1.40-1.60; &.0=-20 0,10-0.1215.1«5.5 ;Low====== war=10,17; 5 2 52
Morocco 14-60} 1-6 {1.50-1.70 6,0-20 0.05-0.07]4.5-6.0 (Lowr—=——=——== 0.15
My=mem——————————— 0-18} © ]0.10-0.21;, 0.6-6.0 0.35-0.,4515.6-7.3 j-=rmomm=—==—=- ———ey 2 2 >50
Muskego 18-60| 18~3510.30-1.10; 0.06-0.2 0.18-0.24|6.6-8.4 |Moderate--=-~-;0.28
Mz =———mmr e 0-10110-181.35-1.50 0.6=6.0 0.12=0.2016.1-7.8 |Low=====- ——uni0.24, 3 3 8-14

Mussey 10-13]18-3011.40~1.55} 0.6-2.0 0.08-0.1916.1-7.8 |LoW==m==mrm===== 0D.24

13-60{ 0-10;1.40~1.65 6.0-20 0.02~0.0316.6-7.8 jLow-—===————" 0.10

See footnote at end of table.
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TABLE 17.~--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued
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TABLE 17.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS-~Continued
Frosion|Wind
Soil name and |Depth|Clay Moist [PermeabilityjAvailable] Scil |Shrink-swell | factors|erodi-|Organic
map symbol bulk water |[reaction|{ potential bility| matter
density capacity K T jgroup
In Pct g/cc In/hr In/in pH Pct
Rs 0-~16110-2011.35-1.40 0.6-2.0 0.16-0.18}5.6-7.3 (LoW==—=m=m=== 0.20; & 3 3-8
Retigselaer 16-41;18-2771.40~1.60} 0Q.6-2.0 0.15-0.1916.1~7.3 |Loweewwwe=——=i(,28
41-557§12-20{1.40-1.60} 0.6-2.0 0,19-0.21{7.4-8.4 |LoWw-========= 0.28
55-60; 8-1871.45~1.70f 0.6-2.0 0.08-0,13}7.4-8.4 |Low=-====-= -=10.28
Rwk:
Rensselaer-—---- 0-13;11-25]1.30-1.45] 0.6=2.0 0.20~0,2415.6=7.3 jLoW==e—======10,28] 5 5 3-8
13-28;18-35]1.40~1.60] 0.6=2.0 0.15-0,1216.1-7.3 |Low—=======—= 0.28
28~44; 8-1211.40-1,80) 0.6-2,0 0.19-0.21]7.4-8.4 |LoW========== 0.28
44-60] 8~18]1.45-1.70} 0.6~2.0 0.08-0.13{7.4~8.4 |[Lowr~rme=cwe=i0,28
Wolcott ~memmm——— 0~11;27-33{1.40-1.55 0.6-2.0 0.17-0.12{6.1-7.3 [Moderate~=~-- 0.28] 5 7 4-8
11-33,27=-35]1.55-1.65] 0.6~2.0 (0.15-0.1916.1-7.3 |Moderate-—--—- 0,37
33-60;11-2571.50-1.65] 0.6-2.0 0.17-0,1917.4+8.4 |LoWwer=======m 0.37
RYBr-rewre—mee——— 0-15;12-2071.40-1.557 0.6-2.0 0.16=0.18]5.6%6.5 |LoWw===m~w====!0, 28! 4 3 1-3
Rockton 15-36118-30}1.40-1.60 0.6-2,0 0.16-0.19:5.6=7.3 (LoWwr==~=rmr==={} 28
36 —— -—— - - ——— | e————— ——
SmA====== wemwmm———, =14 4-14;1.4C0-1.60] 6.0-20 0.10-0,1216.1-7.3 [Lowr=r===r===10.17] & 2 1=3
Simonin 14-26) 4-14]1.40-1.60} &.0-20 0.09-0.1116.1-7.3 |Low====r===== 0.17
26-34110-1811.45-1.60) 2.0-6.0 0.12-0.17(5.6-6,5 |Low—=—===r====[0,20
34~40,50-65]1.50-1,60} 0.06-0.2 0.08-0.12}6.1-7.3 jHigh~==e=wwes 10.28
40-60§50-65]1.50~1.60) 0.06~0.2 0.08-0.1217.4-8.4 |High-=-====== 0.28
So 0-6 115-27]1.20~1.40] 0.6-2.0 0.20-0,2416.1-7.8 |Low========== 0.371 5 6 3-6
Sloan 6-40)22-3511.25-1.55 0.6-2.0 0.15-0,19;6,1-8.4 [Moderate--———- 0.37
40-60,;10-30}1.20-1.50] 0.6-2.0 0.13-0.18!6.6-8.4 |Lowwmmmeceane1(,37
SpB=wmw= o ———— 0-17; 1-5 ]1.30-1.50} 6&.0-20 0.06-0.0215.1-7.3 |LowWr=~crrcene 0.17 5 1 o 5=2
Sparta 17-48; 1-8 [1.40~1.60] 6.0-20 0.05-0.11;5.1-7.3 (Low-==—=====m 0.17
48~-80; O-5 [1.50-1.70} &6.0-20 0.04~0,0715.1=7.3 |Low===r=m==r={0,17
83B———==—===—mmm= 0-14] 3-10{1.20~-1.40] 2.0-6.0 0.09-0.12{5.1«7.3 jLowr=sm=aswnue 0,17 5 2 1-2
Sparta 14-44; 2-15;1.40-1.60] 6.0-20 0.05-0,11}5.1-7.3 |Low========== 0.17
: 44+60) 3-20{1.55-1.80) 0.86-2.0 0.10~0,16(5.6=7.3 |LoWw=r=r==~=~=10,37
Ste=w==- ————————— 0-13127-40]{1.25-1.50} 0.06-0.6 0.17-0.23]5.6-7.3 {Moderate----- 0.43} 3 7 3-6
Strole 13-29740-60{1.30-1.50] 0.06-0.2 0.09-0.13}5.6-7.8 |High---------{0,32
29-60;35-6011.30-1.50} 0.06-0.2 0.08-0,1217.4-8.4 (High=-======== 0.32
B = —————— 0-10,18-30,1.30-1.45} 0.6-2.0 0.20-0.24,6,1-7.8 |Low—========- 0.32{ 5 6 4-8
Suman 10-28;20~3231.40-1.60] 0.2-0.6 0.17-0.2016.1-7.8 [Moderate=-=-=-- 0.32
28-60; 3-10;1.60-1.75] 6.0-20 0.04-0.09}6.1-7.8 jLoW~==se——we= 1,10
Wb 0-14,10-20)1,05-1.40] 0.2-2.0 0.13-0,1716.1-8.4 [Low~===r===u= 0.20; 5 3 4-8
Warners 14=-60f === ——— 0.6~2.0 —— 7.4-8.4 Low
Hemmerm=mmescne——e! 0-10] 2~10]1.35-1.55} &.0~20 0.10-0.125.6-7.3 jLow————=———e- 0.17; 5 2 1-3
Watseka 10~-60} 1-10,1.70-2.00 6.,0-20 0.05~0.1075.1«7.3 |Low===rm=r===10,17
Wi :
Watsekaww-e=eae={ (0-14) 2-10}1.35-1.55] 6.0-20 0.10-0.1215.6=7.3 |LoW====eem=e= 0.17} 5 2 1-3
14~60; 1-107{1.70~2.00! &.0-20 0.05-0,1015.1-7.3 |Low-========= 0.17
Maumee=====—=== =y 0-18] 2-10]1.60~1.75| &.0-20 0.10~0,12{5.6~7.3 |[Low--=-=~-----{0,17] § 2 2-4
18-60; 2-10;1.60-1.75]{ 6.0=-20 0.05-0.07]5.6-8.4 |Low======—===10,17
WSB2-w——m———m—mee 0-7 {10-18{1.20-1.40] 0.6-2.0 0.16-0.20{5.6+7.3 |LowWr=mermr==~,(,28, 4 5 1-3
Hawasee 7-28;18-2711.50-1.70{ 0.6-2.0 0.12-0,1815,1-7.3 Moderate--—--;0.28
28-60412~18711.50-1.70] 0.6-2.0 0.11-0.18}6.6-8.4 |LoW~rscamecens|(), 28

See footnote at end

of table,
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TABLE 17.--PHYSICAL AND CHEMICAL PRCPERTIES OF THE SOILS-~Continued

Erosion|Wind
Soil name and |DepthiClay Moist !Permeability|Available! Soil |Shrink-swell | factorsjerodi-;Organic

map symbol bulk water lreaction{ potential bility| matter
density capacity K T |group
In | Poct | glce In/hr In/in ! Pet
Ht=————- wmemmmane] (=9 | 7-1611.35~1,5Q¢; 0.5-2.0 0.16-0.1815.6-7.3 |Lowe=er=~——-=10,24] 5 3 1-3

Whitaker 9-34118-3311.40-1.60] 0.6-2.0 0.15-0.19}4.5-7.3 [Moderate--——=- 0.37

34-60] 3-18}1.50~1.70; 0.6-6.0 0.19-0.2116.1-8.4 [LoW—w==- mewani(,37
Za*:

Jadog========——- (-11§ 3-10}1.65-1.80 0.6"6.0 0.10-0.12{6.1«7.3 |LOW========u= 0.171 5 2 1-4
11~17] 8~18]1.45-1.607 0.6-5.0 0.13-0.18,6.1-7.3 (LoW====—————= 0.17
17-24112-30}1.40-1.65 0.6-2.0 0.13~0.12}6.1=7.3 |Low=—==w==- -=10.32
24-26112-2511.40-1.65;, 0.6-2.0 0.13=0,1916.6=8.4 |Low=mrre—=——= (.32
26-60! 1-5 }1.65-1.80! 6.0-20.0 }0.05-0.10|7.4-8.4 |Low-=-=====--{0,17

Maumee=r=-—==~=~1 0~15} 2-10}1.60-1.75] 6.0-20 0.10~0.12}5.6~7.3 |Low=r=r~====—==10,17| 5 2 2=4
15-60| 2-10{1.60~1.75; 6.0-20 0.05-0.0716.1-8.4 |LoW==—=w=== 10,17

* See description of the map unit for composition and behavior characteristics of the map unit.



TABLE 18J--50IL AND WATER FEATURES

{"Flooding" and "water table" and terms such as "frequent,” "long," and "apparent"
less than; > means more than. Absence of an entry indicates that the feature

are explained in the text.
is not a concernm or that data were not

The symbol < means

estimated)
Flooding High water table Bedrock Risk of corrosion
Scil name and Hydro=- 1 Potential
map symbol logic; Frequency Duration |Months | Depth Kind (Months | Depth {Hardness; frost |[Unccated [Concrete
group | . . action steel
FE I
Abm~mmmmmmmmmmemee 1 A/D - |None=—=-==-=}  -—- - +5-1.0}Apparent {Nov-May|] >60 - High----- High-----!Low.
Ackerman :
Ag==mmmmmmmm A/D. Nong--—----- - - +1-1.0)Apparent (Nov-May{ >60 - High--=--<|High-=-~~ Moderate.
Adrian )
AtA-—————m———m——e B None======c= —-—= —-—— 1.0-3.0{Apparent |Mar-Jun| »>60 - High----- High----- Low.
Andres
AyBesm=emremanrme==; R Nope======== - —-— »6.0 -— -— >60 - Moderate jModerate (High.
Ayr
BeB-===m==m——ee——— A Nong====s===- —— —— 2.0-3.0(Apparent |Jan-Apr; >60 —— LoWw===m= Low======{High.
Brems
Br—-—-—--====—-e——- B/D |None-------- -—- - +.5-1.0)Apparent {Dec-May; >60 -— High=----~- High----- Low.
Brookston
ChBr==—=eemeeeeee— A Nonge===—==m- - ——— 6.0 -—- -— *60 -— Low==m=== Low==m==== Low.,
Chelsea
B ——— B Nong======== — —_— 2.0-4,0{Apparent | Jan-Apr »60 —— Moderate jHigh----- Moderate.
Corwin
Cp B/D |Frequent----|{Long------ Nov=Jun{ ©-1.0|ApparentOct~Jun; >60 e High-—=--{High~~~-~|Moderate.
Craigmile
Do B None==emrmmm= —— — 1.0-3.0;Apparent | Jan-Apr >60 —-_— High===--~- High=—=—- Moderate.
Darroch
Dg*:
Darroche=~rmummn~] B Nonemmemmm=—= — —_— 1.0-3.0i{Apparent |Jan-Apr| >60 — High==w-=- High==——+ Mocderate.
Odell========—=- -1 B Nong=e=—wew= —— — 1.0-3.0}Apparent |Dec-May 260 —_— High====~ High=-=---{Moderate.

See footnote at end of table.
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TABLE 18.--S0IL AND WATER FEATURES--Continued

Flooding High water table Bedrock Risk of corrosion
Soil name and Hydro- Potential
map symbol logic| Frequency Duration jMonths | Depth Kind |Months | Depth [|Hardness; frost (Uncoated |Concrete
group action -steel
i3 =
Ed B/D |None~~=====- —— -— +1-0.5|Apparent | Sep-Jun| >60 —— High==-—-[High==«~~;LoW.
Edwards
Fam=ermemmm——————a B/D |None---sr=== -—— -—= +,5-1.0}Apparent {Nov-May| 20-40 Hard High===~=-|High=-==-- Low.
Faxon
Gf==mwom=—m -————— B/D iNone===—==-= —-— -—= +.5-1.0|Apparent |Dec-May; >60 - High====~- High~~===-|Moderate.
Gilford
GZBR-=urmm—m—————— -1 B None===~==== —— -— 1.5-3.0|Apparent {Dec-Jun; >&0 -— High-«=~~={Moderate jLow.
Grovecity
Ho A/D  |Nonem-=—==—- — —-— +1=1.0|Apparent |Sep-Jun,; >60 -— High-----|High===-~;Low.
Houghton
------- wmr——=——=} a/D !Prequent----}Long-----=-{Oct-May{ 0-1.0}Apparent ;Sep-Jun >60 - High High: Low.,
Houghton
Ir======- - B/D |None====w=-- - - -— +,5-1.0{Apparent {Nov-May; »60 -— High---—-{High-=--- Moderate,
Iroquois
LUB 2== = mmmm——————— ) Hone===m- o= —-_— - 2.5-4.0}Apparent |Jan~-Apr; >60 wm- Moderate High===-= Moderate,
Lucas
MaB*:
Marktones=====—== C None==w===- - — i 1.0=-3.0]Apparent | Jan-Apr .>60 — High=====- Moderate jLow.
Aubbeenaubbee---—-; B None=====w=e= ~—— —-— 1.0-3.0}Apparent |Jan-Apry »60 -—— High===== High~~-—-{Moderate.
McB======= ~ammm=== B None======== - -_— 6.0 -—— — 260 —-— Moderate |Moderate |Moderate.
Martinsville
Meld, MeB-==—w=====; B Hong======== - —-— 1.0-2.0}Apparent |Nov-May, >60 —— High===== Moderate (Moderate.
Metamora
MKB-=====- mmm———==i B Hong--==w-- - -— o 6.0 - -—— 260 - Moderate |Moderate [Moderate.
Metea

See footnote at end of table.
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TABLE 18.--S0IL AND WATER FEATURES--Continued

Flocding High water table ~ Bedrock Risk of corrosion
Soll name and Hydro-~ Potential
map symbol logic| Frequency Duratien {Months | Depth Kind jMonths | Depth |Hardness| frost |Uncoated |Concrete
group action steel
i i
Mp D None======r= - — +1-1.0;Apparent jDec~-May] >60 -— High====={High==~=~ Low.
Montgomery
Mu~==rr=rr=rrores=] B Nofig=—====m- - — 1.0-2.0jApparent |Jan~Apr| »60 - Moderate |Low=-—--- High,
Morocco
Mw A/D |Hone======== - -— +1~1,.0|Apparent [Nov-Aug{ »60 -— High----—- Moderate (Moderate.
Muskego
Mz B/D |Honemrmwmme- --- - +1-1.0{Apparent {Nov~-Jun; >&0 —— High----- High----- Low,
Mussey
HaB--s-ssorcomamea]l 2 None=-———-——- -— - 2.5~4.0{Apparent |Nov~-May] >60 -— Low Low Moderate.
Nesius
Ne A/D  |None=======- -—— -— +.5-1.0|Apparent |Dec~May! >60 —-— Moderate |(High=----- High.
Newton
0aB, OaCr=~~=r===={ A Noeng====m=v= -— -— 6.0 - = 60 -— Low Low Moderate.
Oakville
{bB- A Nong=meeneen —— - 3.0-6.0 Apparent {Nov-Apr| »60 - LoWw=m==—e O Moderate.
Qakville
OcC2mmmmemvssse——=] B None=--===--- —-— —-— »6.0 - ——— >80 —— Mederate (High-----{Moderate.
Octagon
OrB B None~———--- - —— —_— 6.0 — — 60 mme Moderate |Low——=——-- Moderate.,
Ormas
OtBm=mmmm—memmeee -l A |Nonemmm=seru!  aee - 6.0 -—- -— >60 -— Low Low Moderate,
Ormas Variant
Pa C None—=====-- - — 1.0-3.0 Apparent ;Feb~Jun; >60 —— High===--- High===== Tow.
Papineau
PaBrrm-rmrmcmmemenel B lNohgws====-- ——— -— 6.0 -— -— 60 ~e- Moderate |High----- Moderate.
Parr

See footnote at end of table.
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TABLE 18.-=-S0IL AND WATER FEATURES--Continued

‘ Flooding High water table Bedrock Risk of corrosion
Soil name and Hydro~ Potential
map symbol logic; Frequency Duration (Months | Depth Kind (Months | Depth (Hardness frost |Uncoated [Concrete
group action steel
FE T
PAB*;
Parr---========-- B Nong======== - -— >6.0 - - 260 — Moderate Highww~e-~ Moderate.
Ayr———-=—=——————— B Nong=======~ - - 26.0 - - >80 ——— Moderate |Moderate jHigh.
Pf*x,
Pits
Px A/D  |Frequent~---}Long------ Nov=Jun|; 0-1.0{Apparent{Oct-Jun| >&0 — Moderate |High===-= Moderate,
Prochaska
Rd B/D |None======- -— -— +.5-1.0)Apparent |Mar-Jun| »&0 - Highew==-= High===-= Low.
Reddick
Re B/D |None-=====-= —-— ——— +.5=1.0{Apparent {Dec-May, >»60 -— High====- Moderate Low.
Rensgelaer
Rs B/D |Nong===sren= n—— ——— +.5-1.0Apparent Dec-May, >60 -— High High Low.
Rensselaer
Rw¥:
Rensselaer~~==~==! B/D [Nohe~m==~=~= -—= - +.5-1.0|Apparent ;Dec-May; >60 -— High===-=~|High====~ Low.
Wolcotbewmmwueeun]l B/D  HONgwemmen== e —— +,5=1.0|Apparent {Dec=-May; »>60 -— High===-={High====-= Low.,
RxB: B NHone==wemwwn m-- m——— 6.0 —-— -— 20-40 (Hard Moderate [Low—==-—-- Low.
Rockton
SMAmer———————————— B Nong=-=====—= -— -— 2,5=-4.0{Apparent [Nov-May; >60 -— Moderate [Moderate [Moderate.
Simonin
Bo=m—m————————— B/D |Frequent----jLong----- =|Nov=Jun; 0-1.0}|Apparent Nov-Jun; >60 -—- High High Low.
Sloan
SpE, SsB-—======-- A None=====ww- —— -— »6.0 - — >60 - Low====== Low====== Moderata.
Sparta
St C Hongewm==a== - —-—— 1.0-2.0jApparent Dec~May,; >60 —— High High Moderate.
Strole

See focotnote at end of table.

eugipu| ‘Aunoy redsep

€02



TABLE 18.--SOIL AND WATER FEATURES--Continued

14474

~ Flooding High water table Bedrock T Kisk of corrosion
Soll name and Hydro~ Potential
map symbol logic, Frequency puration {Months | Depth Kind {Months | Depth |Hardness frost |Uncoated |Concrete
group action steel
—TE T
Sx B/D |!Frequent----!Long=---~~|Nov=Jun{ 0-0.5 Apparent Nov-Jun; >60 -— High~==-~~iHigh==>== Low.
Suman :
Wb C/D |NHone=w==-=-= —m—— — +,5-1.0}Apparent |Nov~Jun; >60 -—— Bigh=---- High=~~--{low.
Harners
Hgmm=um=———————= --; B Nong======== - —— 1.0-3.0!Apparent |Feb~May; »>60 -— Moderate |Low====-- High.
Watseka
Wm*
Watseka-——==--- “=j B Nottg=======~ -— - 1.0-3.0|Apparent |{Feb-May] 60 -— Moderate |Low=====-= High,
Maumeg ~========== A/D |Honewm====-- wm— -— +,5-1.0)Apparent |Dec~May| 60 - Moderate (High-----{Moderate.
WsB2===—- wrmm————em=i B Nong=—=w——== —-— —-— 6.0 - -— »60 - Moderate |Highe~~---iLow.
Wawasee
Ht=mr—————e—— wnm==] C None——-===v-= - -— 1.0-3.0)Apparent | Jan-Apr; »60 —-m High=-~~-|High=----=|Moderate.
Whitaker
Za*:
Zadog=wm=—======= A/D  |Nong-wm===—- —-- -—— +1-1.0}Apparent |Nov~May; >60 - High----- High----- Moderate.
Maumee===-==rm====! A/D |NOn@-—=w=w=-= - - +,5-1.0|Apparent {Dec-May, 60 - Moderate !High-----|Moderate.

* See description of the map unit for

composition and behavior characteristics of the map unit.
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{An asterisk in the first column indicates that the soil is a taxadjunct to the series.

TABLE 192{~--CLASSIFICATICN OF THE SOILS

description of those characteristics of the soil that are outside the range of the serles)

See text for a

205

Soil name Family or higher taxonomic class

Ackerman Sandy, mixed, mesic Histic Humaquepts

Adrian Sandy or sandy-skeletal, mixed, euic, mesic Terric Medisaprists
Andres=- Fine~loanmy, mixed, mesic Aquic Argladolls
Aubbeenaubbeg-rm==mceem——- Fine-loamy, mixed, mesic Aeric Ochraqualfs

Ayr Sandy over loamy, mixed, mesic Typic Argiudolls

Brems Mixed, mesic Aquic Udipsamments

Brookston Fine-loamy, mixed, mesic Typic Arglaquolls
Chelsea--srmmmmmmeecnc———— Mixed, mesic Alfic Udipsamments

Corwin Fine~loamy, mixed, mesic Typic Argiudeolls

*Craigmile Coarse~loamy over sandy or sandy-skeletal, mixed, mesic Fluvaquentic Haplaquolls
DarroCh==========secasac—— Fine-loamy, mixed, mesic Aquic Argiudolls

Edwards Marly, euwic, mesic Limnic Medisaprists

Faxen=-- ~~i Fine-loamy, mixed, mesic Typic Haplaquolls

Gilford Coarse-loamy, mixed, mesic Typic Haplaguolls

Grovecity Coarse-loamy, mixed, mesic Aquic Hapludolls

Houghton Euic, mesic Typic Medisaprists

Iroguois Fine-loamy over clayey, mixed, mesic Typic Argiagquolls
Lucas Fine, illitic, mesic Typic Hapludalfs

Markton -— Loamy, mixed, mesic Aguic Arenlc Hapludalfs
Martinsville Fine-loamy, mixed, mesic Typlec Hapludalfs

Maumee ==1 Sandy, mixed, mesic Typic Haplaquolls
*Metamora Fine-loamy, mixed, mesic Udellic Ochraqualfs

Metea Loamy, mixed, mesic Arenic Hapludalfs

Montgomery Fine, mixed, mesic Typic Haplaquolls

Morocco — Mixed, mesic Aquic Udipsamments

Muskego Coprogenous, euic, mesic Limnic Medisaprists

Mussey Fine-loamy over sandy or sandy-skeletal, mixed, mesic Typic Arglagquolls
Nesius Sandy, mixed, mesic Entic Hapludolls

Newton Sandy, mixed, mesic Typic Humaquepts

Cakville======== m=anmcee=| Mixed, mesic Typic Udipsamments

Octagon - Fine-loany, mixed, mesic Mollic Hapludalfs

Odell Fine«loamy, mixed, mesic Aquic Argiudolls

Ormas Loamy, mixed, mesic Arenic Hapludalfs

Ormas Variant----—--—--—=--- Sandy, mixed, mesic Psammentic Hapludalfs
*Papineau Fine-loamy over clayey, mixed, mesic Aguic Argiudolls
Parr Fine-loamy, mixed, mesic¢ Typic Argiudolls

Prochaska ‘SBandy, mixed, mesic Fluvaguentic Haplaguolls

Reddick- Fine-loamy, mixed, mesic Typic Haplagquolls
Rensselaer-====r=sssccnac- Fine~loamy, mixed, mesic Typic Argiaquells

Rockten Fine-loamy, mixed, mesic Typic Argludolls

Simonin Coarse~loamy over clayey, mixed, mesic Typic Argiudolls
Sloan Fine-loamy, mixed, mesic Fluvaquentic Haplaquolls
Sparta Sandy, mixed, mesic Entic Hapludolls

Strole Fine, illitic, mesic Aquic Argiudolls

Suman Fine-loamy over sandy or sandy-skeletal, mixed, mesi¢ Fluvaquentic Haplaguolls
*Harners Fine=-siliy, carbonatic, mesic Fluvaquentic Haplagquolls
Watseka Sandy, mixed, mesic Aguic Hapludolls

Wawasee Fine~loamy, mixed, mesic Typic Hapludalfs
Whitaker----—-=-——==c-=c--- Fine-loamy, mixed, mesic Aeric Ochraqualfs

Wolcott Fine~-loamy, mixed, mesic Typic Haplagquolls

Zadog Coarse-loamy, mixed, mesic Typic Haplaquolls
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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
1-800-457-3642 or by e-mail at ServiceDesk-FTC @ftc.usda.gov. For assistance
with publications that include maps, graphs, or similar forms of information, you
may also wish to contact our State or local office. You can locate the correct office
and phone number at http://offices.sc.egov.usda.gov/locator/app.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its
programs and activities on the basis of race, color, national origin, age, disability, and
where applicable, sex, marital status, familial status, parental status, religion, sexual
orientation, genetic information, political beliefs, reprisal, or because all or a part of an
individual’s income is derived from any public assistance program. (Not all prohibited
bases apply to all programs.) Persons with disabilities who require alternative means
for communication of program information (Braille, large print, audiotape, etc.) should
contact USDA’s TARGET Center at (202) 720-2600 (voice and TDD). To file a
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400
Independence Avenue, S.W., Washington, D.C. 20250-9410, or call (800) 795-3272
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and
employer.
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