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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 Soil Map Units
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.
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To find information about : s
your area of interest, HIEGRE kﬁ )
locate that area on the B ,ﬁth e 1 or §
Index to Map Sheets, .‘1 A 4 5 MAP SHEET

which precedes the soil ,-'l'f )‘é 13 [

maps. Note the number of 18 117 dotged1g.-| 20

the map sheet, and turn to

that Sheet. INDEX 1O MAP. SHEETS

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

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 Contents for sections of this publication that may address your specific needs.



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 Natural Resources Conservation Service (formerly the Soil
Conservation Service) has leadership for the Federal part of the National
Cooperative Soil Survey.

Maijor fieldwaork for this soll survey was completed in 1986. Soll names and
descriptions were approved in 1988. Unless otherwise indicated, statements in
this publication refer to conditions in the survey area in 1988. This survey was
made cooperatively by the Natural Resources Conservation Service, Purdue
University Agricultural Experiment Station, and the State Soil Conservation
Board, Division of Soil Conservation, Indiana Department of Natural Resources.
The survey is part of the technical assistance furnished to the Newton County
Soil and Water Conservation District. Financial assistance was provided by the
Newton County Board of 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 smali areas of contrasting soils that could have
been shown at a larger scala.

All programs and services of the Natural Resources Conservation Service are
offered on a nondiscriminatory basis, without regard to race, color, national
origin, religion, sex, age, marital status, or handicap.

Cover: Soybeans in an area of Morocca loamy sand. The pine trees in the background are in
an area of Oakville fine sand, 2 to 8 parcent slopas.
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Foreword

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

This soil survey is designed for many different users. Farmers, foresters, and
agronomists can use it to evaluate the potential of the soil and the management
needed for maximum food and fiber production. Planners, community officials,
engineers, developers, builders, and home buyers can use the survey to plan
land use, select sites for construction, and identify special practices needed to
ensure praper performance. Canservationists, 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 he used as a foundation for buildings ar roads. Clayey
or wet scils are poorly suited to use as septic tank absorption fields. A high
water table makes a soil poorly suited to basements or underground
installations.

These and many other sail properties that affect land use are described in this
s0il survey. Broad areas of soils are shown on the general soit map. The location
of each sail is shown on the detailed soil maps. Each soll in the survey area is
described. Information on specific uses is given for each sail. Help in using this
publication and additional information are available at the local office of the
Natural Resources Conservation Service or the Cooperative Extension Service.

Robert L. Eddleman
State Conservationist
Natural Resources Conservation Service
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NewTonN CouNTy is in the northwestern part of
Indiana (fig. 1}. It has a total area of 403 square miles,
or 258,080 acres. At the widest points, the county is
about 33 miles from north to south and 14 miles from
west to east. lllinois borders the western edge of the
county, and the Kankakee River forms the northern
border.

Kentiand, the largest city, is the county seat. In 1985,
Newton County had an estimated population of 14,380
and Kentland had a population of 1,830.

Farming is the economic base of the county. The
main farm enterprizses are cash grain crops, specialty
crops, and livestock. Urban expansion has increased in
the northern part of the county.

The first soil survey of Newton County was published
in 1955 (Rogers, 1955). The current survey updates this
earlier survey and provides additional information. Also,
it has larger maps, which show the soils in greater
detail.

General Nature of the County

Joan Riegel, secretary, Newton County Soil and Water
Conservation District, helped prepare this section.

This section provides general information about
Newton County. It describes settlement, physiography,
drainage and relief, natural resources, climate, water

supply, transportation facilities, manufacturing and
agricultural business services, and trends in population
and land use.

Settlement

The original inhabitants of the survey area were
indians. The Pottawatomi did not have permanent
homes but camped in the groves and on the knolls
close to the lroquois River. The river provided them with
fish and fur throughout the year. The Sioux, Iroguois,
and Kickapoo also made occasional visits to the area.
They were attracted by the abundance of game, fish,
and furbearing animals.

Early settlers arrived in Indiana between 1800 and
18186, but only a few picneers settled in the area that is
now Newton County.

With the signing of the Logansport Treaty in 1832,
the United States government received from the
Pottawatomi Indians the land that bordered lower Lake
Michigan and reached about as far south as the
Iroquois River. Newton County was part of this
Northwest Territory. French rule dominated the area
throughout the first quarter of the 18th century. The
British ruled during the middle half of the century, and
in the last quarter of the century the area fell under
American rule.

In 1838, the 700 or so remaining Pottawatomi indians
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Figure 1.—Location of Newton County in Indiana.

were rounded up and forced westward to Kansas with
members of other Indiana tribes in the infamaus “Trail
of Tears” (Alkire, 1978). Only a handful of Indians hid
out and remained in the area.

The early pioneers did not tarry long in Newtan
County because there were no roads and the area
contained little but tall prairie grasses and swamps
(Rogers, 1955). Supplies had to be carried in on foot or
on horseback. Most of the early settlements were made
in or along the edges of wooded areas. Unlike the
prairie grasslands, these wooded areas provided
construction materials, fuel, and protection.

The first permanent settlements in Newton County
were |ocated along the Iroguois River, which was called
Pickamick by the Indians, and along Beaver Creek. The
early settlers established homes in the timbered areas
and grew corn, wheat, and vegetables. They used the
prairie ereas as pastures for their cattle.

Soil Survey of

Subsequent setttement was slow until the end of the
15th century, mainly because much of the county was
unfavorable for settlement. One unfavorable area was
the great swamp in the northern part of the county.
Much of this area was first settled by Dutch, Norwegian,
and German immigrants. They began drainage of the
great swampland in the 1850's. Newtan County,
however, was not effectively opened to agriculture until
around the turn of the century, when the controversial
Kankakee Ditch was completed.

The early settiers began draining the great
swampland by using oxen to plow a ditch from one
slough or marsh to the next. The task of ripping through
the dense root system of the marsh grasses often
required 30 yoke of oxen to pull a 30-inch plow for just
one ditching outfit. The meandering system of drainage
ditches is still evident today {Rogers, 1955).

In 1853, the first crude ditch was compteted. This
ditch drained about 8,000 acres of what was once the
largest body of water in Indiana. The lake was more
than 7 miles long and 5 miles wide. It covered more
than 16,000 acres and ranged from 12 to 15 feet in
depth (Rogers, 1955; Alkire, 1978). Along the southern
shoreline, numerous arms and inlets backed into an
area of low hills. The Indians called this body of water
“Beaver Lake” because of the abundance of beaver in
the area.

Another area unfavarable for settlement was the
farge prairie grassland that covered most of the
southemn part of the county. This area consisted of a
luxuriant growth of native prairie grasses. Historical
accounts of the county indicate that some of the
grasses were tall encugh to hide a rider on horseback.
The area was unfavorable far settlement because it
provided no natural protection, materials for fuel and
home construction were not available, there was a
constant hazard of prairie fires, and the heavy sod was
difficult to plow.

Wagons cut new trails through the prairie and marsh
grasses on their journey northwest from Terre Haute,
Indiana, to Fort Dearborn, Illinois, which is now Chicago
{Newlon County Agricultural Stabilization and
Conservation Service and others, 1977). Traveling
through the prairie grasses was a serious undertaking.
Pegple frequently lost their way in sudden torrential
rainstorms. in winter, blinding snow and ice storms
were often a serious problem. Most travelers were
concerned about the danger of being caught in a prairie
grass fire. These fires were rapidly spread by high,
unbroken winds and left behind a charred and
blackened wasteland.

In the eary 1850's a group of wealthy and
aggressive men from New York and New England
moved into the area. They became known as the
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“Cattle Barons.” These men secured large holdings in
the prairie areas and used the grasslands as pasture for
their cattle. They began the great task of clearing the
prairie grasses so the areas could be farmed.

Tillage of the unprotected grasslands began in about
1859, after the invention of the steel plow by John
Deere (Rogers, 1955).

In 1835, the State Legislature divided the northern
part of Indiana into 14 different tracts, one of which was
named “Newton.” This tract included paris of what are
now Lake, Porter, Jasper, and Newton Counties. The
present boundaries of Newton County were established
in 1859. Newton County was the 92nd and last county
to be formed in Indiana,

in 1851, Morocco became the first iown to be platted
in Newton County. Kentland was established in 1860,
Goodiand in May of 1866, Brook in June of 1866, and
Lake Village in 1876. Other towns in the county include
Thayer, Roselawn, Julian, Foresman, Beaver City, Ade,
Enos, Conrad, and Sumava Forest Resorts.

With the coming of the railroads in 1859, the area
had easy access to markets and agricuiture began to
expand. The crops grown included corn, oats,
soybeans, hay, wheat, rye, buckwheat, potatoes, and
fruits (Newton County Agriculural Stabilization and
Conservation Service and others, 1977).

Physiography

Newton County is covered hy a thin mantle of
heterogeneous glacial drift, glaciofluvial deposits, and
glaciolacustrine deposits. These deposits vary from a
tew feet to more than 100 feet in thickness. The
underlying bedrock in the northwest corner of the
county is primarily of Silurian age. The rest of the
county is underiain by bedrock of Devonian age.

Newton County is mostly a flat plain dissected by the
Iroquois and Kankakee Rivers. The county can be
divided into four major physiographic areas—the
Kankakee outwash plain, the Iroguois moraine, the
Iroquois lacustrine plain, and the Tipton till ptain.

The Kankakee outwash plain is characterized by
nearly level relief with low meandering sand dunes or
ridges that occur irregularly throughout the area. These
sand dunes consist of windblown material that varies in
height from about 1 foot to 30 feet. The |larger dune
areas lie in a general northeast-southwest direction and
are made up of a series of small ridges. Many of these
individual ridges are crescent shaped.

Much of the Kankakee outwash plain was originally
covered by marsh and shallow bodies of water. It is
said that this area once rivaled Okefenckee Swamp and
the Everglades as an area of natural wonder {Alkire,

1978). Beaver Lake was located in the southwest
corner of the Kankakee outwash plain.

A number of sandbars and islands dotled Beaver
Lake. The largest island was called Bogus Island. it was
located near the center of Beaver Lake. These islands
were formed when wind and wave action from the west
and northwest moved sand up from out of the bottom of
the lake and deposited it like drifting snow. Because of
the drifting action, a sharp precipice typically formed on
the eastern side of the islands. The same wind and
wave action was responsible for creating an
undulating beach ridge along the eastern edge of
Beaver Lake.

The Iroquois moraine crosses the county in a
southwest to northeast direction. It averages about 214
miles wide and can be traced from just south of
Morocco to the area north of Mt. Ayr. The southern
edge of the moraine is characterized by rolling
topography and geologic material that is typically a
homogeneous accumulation of loam, silty clay loam,
silty clay, and clay glacial deposits. The topography is
gently undufating on the northern side of the moraine.
The geologic material in this area is a mixture of
stratified and unstratified glacial deposits of sand, silt,
and clay. Much of the Iroqueois moraine has a sand cap
that varies from a few inches to 3 or 4 feet in thickness.
Typically, this sand cap is thickest along the northern
side ot the moraine. Sand ridges more than 6 feet thick
are in some of these areas.

The Iroquois facustrine plain is oriented in a
northeast-southwest direction. The topography in this
area is generally nearly level with occasional low sand
ridges rising a few feet above the general ground level.
The geclogic material on the east side of this area
typically consists of a thin mantle of sandy and silty
material over heavy lacustrine clays. The western side
of the Iroquois lacustrine plain consists of stratified silts,
clays, and fine sands that have been deposited over
unstratified glacial deposits. The stratified material
ranges from a few inches to several feet in thickness.
Geologic erosion has exposed areas of glacial till along
the Iroguois River and some of its tributaries.

The Tipton till plain covers the extreme southern part
of the county. The 1lopography in this area can be
characterized as gently undulating, except for an area
about 1 mile wide along the Benton-Newton county line.
The topography in this area is gently rolling and
consists of geologic material that is typically
homogeneous, unsorted glacial till. Geologic material in
the gently undulating areas typically is glacial outwash
and glacial till. A few areas of this physiographic unit
have bedrock near the surface. Bedrock outcrops occur
along ditches south and east of Goodiand.



Drainage and Relief

Newton County lies in the Kankakee River drainage
basin. The northern one-third of the county drains
westward through the Kankakee River and its many
tributaries. Beaver Creek and the Iroquois River and
their tributaries dissect the southern two-thirds of the
county. Much of the central part of the county is drained
by Beaver Creek and its tributaries. A small area along
the east-central part of the county is drained by Curtis
Creek. Curtis Creek flows east into Jasper County,
where it empties into the Iroquois River. The southern
part of Newton County is drained by the Iroquois River
and its tributaries. Beaver Creek and the iroquois River
flow westward and empty into the Kankakee River in
lNinois. J.C. Murphy Lake is the only major lake in the
county. A few small ponds have been constructed.

The average elevation of Newton County is about
655 feet above sea level (Rogers, 1955). The highest
point in the county is about 770 feet above sea level. It
is in Grant Township, in the southeast corner of section
36. The lowest point in the county is about 630 feet
ahove sea level. It is in the northwest corner of Lake
Township where the Kankakee River flows into lllinois.
The total relief is approximately 140 feet, and maximum
local relief is about 60 feet (Rogers, 1955).

Natural Resources

Soil is one of the most important natural resources in
the county. Livestock and crops are marketable
products that depend on the soil.

When the pioneers of the 1830's began settling in
Newton County, they discovered an area of land in the
southern part of the county where a large rock
formation was almost completely exposed. Between 360
million and 400 million years ago, a terrific upheaval
occurred in the area east of Kentland. The cause of this
upheaval has baffled geologists. The force of the
upheaval was great enough to pick up beds of
Ordovician aged rock 400 feet in height and stand them
vertically 1,500 feet above where they would normally
be, with the rock strata running in every conceivable
direction (fig. 2). Because of this unusual formation,
Newton County has been listed as the location of one of
nature’s geological wonders in texts dating back to the
1830's.

Two basic theories regarding the history of this rock
formation have been developed. According to one
theory, the upheaval was caused by volcanic activity in
the area. The deep rock gave way under pressure from
internal stresses in the earth, causing the fault to shift
or causing the squesezing of a “plug” of molten rock
upward toward the surface. The more accepted theory
involves a large meteorite, which entered the earth’s
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atmosphere traveling at a high rate of speed and
crashed at this site. Evidence in support of this theory is
the presence of a rare mineral, coesite, known 1o be
formed when meteorites strike the earth.

The land surrounding this formation was not
considered of value to the early settlers, except for the
small rocks they used as foundations for their homes
and outbuildings. The formation remained virtually
untouched until the early 1890’s. Eventually this large
rock farmation became an abundant source of raw
materiais for the building of county roads. Since 1948,
this rock has supplied most of the crushed stone and
agricultural limestone for northwestern indiana and
east-central lllinois. Because of the extreme hardness
and the high quality of the stone quarried, it is currently
being used for anti-skid asphalt surface as far away as
southem lllinois.

The first quarry began operation in the 1890’s, about
60 years after the pioneer settlers discovered the
limestone on the ground. Over the years, two additional
quarries were opened. Currently the only quarry still in
operation is the one that was established last. The
stone quarry has been mined in 40-foot layers, and one
part of the pit is now seven layers deep.

Climate

Table 1 gives data on temperature and precipitation
for the survey area as recorded at Kentiand in the
period 1961 ta 1990. Table 2 shows probable dates of
the first freeze in fall and the last freeze in spring. Jable

_3 provides data on length of the growing season.

in winter, the average temperature is 25 degrees F
and the average daily minimum temperature is 16
degrees. The lowest temperature on record, which
occurred at Kentland on January 20, 1985, is -25
degrees. In summer, the average temperature is 72
degrees and the average daily maximum temperature is
83 degrees. The highest recorded temperature, which
occurred on August 19, 1988, is 104 degrees.

Growing degree days are shown in_{able 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
piantings of a crop between the last freeze in spring
and the first freeze in fall.

The total annual precipitation is 37.32 inches. Of this,
22.96 inches, or about 62 percent, usually falls in April
through September. The growing season for most crops
falis within this period. The heaviest 1-day rainfall
during the period of record was 6.4 inches at Kentland
on July 22, 1863. Thunderstorms occur on about 39
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Figure 2,—This unusual formation of limestone, caused by some unknown force, is in southern Newton County.

days each year, and most occur in June.

The average seasonal snowfall is 28.3 inches. The
greatest snow depth at any one time during the period
of record was 19 inches. The heaviest 1-day snowfall
on record was 11 inches on December 19, 1973. On
the average, 45 days of the year have at least 1 inch of
snow on the ground. The number of such days varies
greatly from year to year.

The average relative humidity in midafternoon is
about 62 percent. Humidity is higher at night, and the
average at dawn is about 82 percent. The sun shines
74 percent of the time possible in summer and 45
percent in winter. The prevailing wind is from the

southwest. Average windspeed is highest, 12 miles per
hour, in March.

Water Supply

Water for domestic use and for livestock is obtained
from wells. Ditches, streams, and rivers also supply
water for livestock. In the Kankakee outwash area,
water is obtained through sand points that are driven 5
to 15 feet deep. Brook, Goodland, Kentland, and
Morocco have municipally owned water supplies. These
communities get their water from deep wells that have
been drilled into unconsolidated sand and gravelly sand



or into Silurian, Devonian, and Mississippian age
carbonate bedrock.

Transportation Facilities

There are about 120 miles of Federal and State
roadways dissecting Newton County. North-south travel
is facilitated by Federal Highway 41 and State Highway
55. East-west travel is facilitated by Federal Highway 24
and State Highways 10, 14, 114, and 16. The remaining
county roads, which are thoroughfares and primary
roads, make up about 660 miles in the county. About 55
percent of them are paved.

Two public airports serve Newton County. Both the
Kentland Municipal Airport and the Lake Village Airport
provide air freight and commuter services. A few small
private airstrips are located throughout the county.

There are four railroad lines that traverse Newton
County. The major north-south raiiroad line runs from
Kentland to Lake Village and parallels Federal Highway
41, The primary east-west railroad line runs from
Goodland to Kentland and parallels Federal Highway
24, Two other rail lines cross the southwest and
northeast corners of the county. Railroads have played
an important role in the development of agriculture in
Newton County. They have enabled farmers to export
grain to Chicago and other outside markets. in the past
they transported most of the livestock sold to
slaughterhouses outside Newton County.

Manufacturing and Agricultural Business
Services

Agriculture forms the economic basis of Newton
County and supports an abundance of associated
businesses and manufacturers. Firms are actively
engaged in research, in processing food products, and
in manufacturing storage bins and grain handling
systems.

The county supports beef, hogs, poultry, and some
dairy operations. Commodity brokers, butchers,
livestock breeders, and veterinarians are also active in
the county.

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

Trends in Population and Land Use

According to the 1980 census, Newton County had a
population of 14,844. In 1985, the population was
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officially estimated at 14,390. The population density is
33 people per square mile, according to a 1930
estimate. This number represents a decline of two
people per square mile since 1985 and four people per
square mile since 1980.

The population of Newton County grew from 2,360 in
1860 to 9,540 in 1910. Thus, during the first 50 years of
the county's existence, the population increased by
7.180. During the subsequent 50 years, however, the
population grew by only about 2,000,

The average farm size was 237 acres in 1850
(Rogers, 1955), 427 acres in 1974, 421 acres in 1978
(U.S. Department of Commerce, 1980), and 440 acres
in 1982 (U.S. Department of Commerce, 1983}. There
were 905 farms in 1950 (Rogers, 1955), 556 in 1974,
571 in 1978 (U.S. Department of Commerce, 1980),
and 504 in 1982 (U.S. Department of Commerce,
1983). In 1974, about 38 percent of the farmers worked
away from their farms for additional income. This
percentage decreased to about 32 percent in 1878 but
had risen to 50 percent by 1987.

Cropland accounts for 80 percent of the acreage in
the county, or roughly 205,600 acres. Of this acreage,
2,300 acres is used for hay and pasture in a rotation
system. According to 1987 Agricultural Stabilization and
Conservation Service figures, about 7,700 acres, or 3
percent of the county, is permanent pasture. The
remaining acreage is used for corn and soybeans.

Today, Newton County is characterized by scattered
rural farm and nonfarm residents. Brook, Goodland,
Kentland, and Morocco are the major incorporated
communities. Close proximity to industrial areas makes
the county a prime rural residential area.

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 observed the steepness, length, and shape of
slopes; the general pattem of drainage; the kinds of
crops and native plants growing on the soils; and the
kinds of bedrock. They dug many holes to study the soil
profile, which is the sequence of natural layers, or
horizans, in a soil. The profile extends from the surface
down into the unconsolidated material in which the soil
formed. The unconsoclidated material is devoid of roots
and other living organisms and has not been changed
by other biological activity.

The soils in the survey area occur in an orderly
pattem that is related to the geology, landforms, relief,
climate, and natural vegetation of the area. Each kind of
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soll 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 modal, of how the soils were formed. Thus,
during mapping, this model enables the soil scientist to
predict with a considerable degree of accuracy the kind
of soil at a specific location on the landscape.

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

Soil scientists recorded the characteristics of the soil
profiles that they studied. They noted sail color, texture,
size and shape of soil aggregates, kind and amount of
rock fragments, distribution of plant roots, reaction, and
other features that enable them to identify soils. After
describing the soils in the survey area and determining
their properties, the soil scientists assigned the seils 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 soil scientists
classified and named the soiis in the survey area, they
compared the individual socils with similar soiis 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 soils in the area generally are collected for
laboratory analyses and for engineering tests. Soil
scientists interpret the data from these analyses and
tests as well as the field-observed characteristics and
the soil properties to determine the expected bshavior
of the soils under different uses. Interpretations for all of
the soils are field tested through observation of the soils
in diffsrent uses under different levels of management.
Some interpretations are modified to fit local conditions,
and some new interpretations are developed to meet
local needs. Data are 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 are
assembled from farm records and from field or plot

experiments on the same Kinds of sail.

Predictions about soil behavior are based not only on
soil properties but also on such variables as climate
and biological activity. Soil conditions are predictable
over long periods of time, but they are not predictable
from year to year. For example, sail scientists ¢an
predict with a fairly high degree of accuracy 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 always be at a specific level in the soil on a
specific date.

After soil scientists located and identified the
significant natural bodies of soil in the survey area, they
drew the boundaries of these bodies on aerial
photegraphs 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.

Some of the boundaries on the maps of this soil
survey do not match those on the maps of the surveys
of adjacent counties, and some of the soil names and
descriptions do not fully agree. The differences result
from improvements in the classification of soils,
particularly modifications or refinements in soil series
concepts, or from variations in the intensity of mapping
or in the extent of the soils in the survey areas.

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 two or three kinds of soil. A map unit is
identified and named accerding 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.
Conseguently, every map unit is made up of the soil or
soils for which it is named and some seils 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 encugh 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
observed and consequently are not mentioned in the
descriptions, especially where the soil pattern was so
complex that it was impractical to make enough
observations to identify ali 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 requirements. The delineation of such
landscape segments on the map provides sufficient
information for the development of resource plans, but
onsite investigation is needed 1o plan for intensive uses
in small areas.



General Soil Map Units

The general soil map in 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
soils making up one association can occur in another
but in a different pattern.

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

Soil Descriptions

Dominantly Nearly Level, Very Poorly Drained Solls;
on Flood Plains

These soils make up about 3 percent of the county.
They are used for cultivated crops, pasture, wildlife
habitat, or woodland, Wetness, ponding, and flooding
are the main management concerns.

1. Craigmile-Prochaska Association

Very deep, nearly level, very poorly drained, medium and
coarse textured soils that formed in loamy ailuvium over
sandy alluvium or in sandy alfuvium; on flood plains

This association is in nearly level or slightly
depressianal areas on flood plains that are
characterized by a gradual swale-and-swell topography.
Slopes are 0 to 2 percent.

This association makes up about 2 percent of the
county. It is about 73 percent Craigmile soils, 22
percent Prochaska soils, and § percent soils of minor
extent.

Craigmile soils are in broad depressional areas on
flood plains. Typically, the surface layer is very dark

brown mucky silt loam. The subsurface layer is very
dark gray loam,

Prochaska soils are in broad depressional areas on
flood plains. Typically, the surface soil is black ioamy
sand. The subsoil is dark gray, black, and grayish
brown, mottled loamy sand.

Of minor extent in this association are the somewhat
poorly drained Algansee scils on slightly convex rises.

This association is used mainly for cultivated crops,
as woodland, or as habitat for wetland wildlife. Corn,
soybeans, and small grain are the major crops. Earthen
dikes and dams have been constructed in many areas
to minimize the hazard of flooding, and extensive areas
have been drained.

Drained areas of this association are fairly well suited
to cultivated crops. Undrained areas are generally
unsuited to this use. If drained, the soils in this
association are well suited to hay and pasturs,
Flooding, ponding, and wetness are the main
management concerns. Before any type of drainage
system can be installed for cropland use, major land
reclamation is required.

Craigmile soils are poorly suited to trees, but
Prochaska soils are fairly well suited. Equipment
limitations, seedling mortality, the windthrow hazard,
and plant competition are management concerns.

This association is generally unsuited to building site
deveiopment and sanitary facilities. The flooding and
the ponding are the main limitations.

2. Sawabash-Comfrey Association

Very deep, nearly level, very poorly drained, moderately
fine or medium textured soils that forrmed in sifty and
foamy aliuvium or in loamy ailuvium; on flood plains

This asscciation is in nearly fevel or slightly
depressional areas on flood plains that are
characterized by a gradual swale-and-swell topography.
Slopes are 0 to 2 percent.

This association makes up about 1 percent of the
county. It is about 49 percent Sawabash soils, 46
percent Comfrey soils, and 5 percent soils of minor
extent.

Sawabash soils are in depressional areas on flood
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plains along major streams. Typically, the surface layer
is black silty clay loam. The subsurface layer is black
and very dark gray, mottied silty ¢lay loam.

Comfrey soils are in depressional areas on flood
plains along tributaries to major streams. Typically, the
surface soil is very dark gray and black loam. The
subsoil is gray, mottled loam.

Of minor extent in this association are the well
drained Ross scils on convex rises.

This association is used mainly as pasture or
woodland. A few areas are used for cultivated crops.

This association is generally unsuited to cuitivated
crops and hay. It is poorly suited to pasture. Flooding
and wetness are the main management concerns.
Clearing and draining areas of these soils for cultivation
and protecting them from flooding are generally not
economically feasible because the delineations are too
narrow.,

Sawabash soils are well suited to trees. Comfrey
soils are not rated for woodland. Equipment limitations,
seedling mortality, and plant competition are
management congcerns.

This assaciation is generally unsuited to building site
development and sanitary facilities because of the
flooding. The ponding is also a limitation in areas of the
Sawabash soils.

Dominantly Nearly Level or Gently Sloping, Very
Poorly Drained ar Somewhat Poorly Drained Soils;
on Uplands

These soils make up about 26 percent of the county.
They are used mainly for cultivated crops. A few areas
are used as pasture, wildlife habitat, or woodland.
Wetness, ponding, soil blowing, and droughtiness are
the main management concerns.

3. Granby-Maumee-Zadog Association

Very deep, nearly level, very poorly drained, coarse
textured soils that formed in sandy sediments; on
outwash plains or lake plains

This association is in nearly level or slightly
depressional areas on outwash plains or lake plains
that are characterized by a gradual swale-and-swell
topography. Slopes are 0 to 2 percent.

This association makes up about 22 percent of the
county. It is about 49 percent Granby soils, 20 percent
Maumee scils, 16 percent Zadog soils, and 15 percent
soils of minor extent.

Granby soils are in broad, nearly level or slightly
depressional areas. Typically, the surface soil is black
and very dark gray loamy fine sand. The subsoil is dark
gray, mottled fine sand and light brownish gray, mottled
sand.
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Maumee soils are in broad, nearly level or slightly
depressional areas. Typically, the surface soil is black
and very dark gray loamy fine sand.

Zadog soils are in broad, nearly level or slightly
depressional areas. Typically, the surface soil is black
loamy sand and black, mottled fine sandy loam. The
subsoil is brown, mottled fine sandy loam; reddish
brown, mottled sandy clay loam; and grayish brown,
mottled fine sand.

Of minor extent in this association are the somewhat
poorly drained Moroceo and Watseka soils in nearly
level areas or on slightly convex rises and the
moderately well drained Nesius soils on convex rises.

Most areas of this association are drained and are
used for cultivated crops. A few areas are used as
pasture or woodland. Corn, soybeans, and small grain
are the major crops.

This association is fairly well suited to cultivated
crops. It is well suited to hay and pasture. Wetness,
ponding, soil blowing, and droughtiness are the main
management concerns,

This association is fairly well suited to trees.
Equipment limitations, seedling mortality, the windthrow
hazard, and plant competition are management
concerns.

This association is generally unsuited to building site
development and sanitary facilities. The ponding and
the seasonal high water table are the main limitations.

4. Conrad-Zaborosky-Kentland Association

Very deep, nearly fevel or gently sloping, very poorly
drained or somewhat poorly drained, coarse textured
soils that formed in sandy sediments or in organic
raterial over sandy sediments; on lake beds or lake
plains

This association is in nearly level or slightly
depressional areas on lake plains or lake beds that are
characterized by a gradual swale-and-swell topography.
Slopes range from 0 to 4 percent.

This association makes up about 4 percent of the
county. It is about 43 percent Conrad soils, 18 percent
Zaborosky soils, 17 percent Kentland soils, and 22
percent soils of minor extent.

The very poorly drained Conrad soils are in broad,
nearly level or slightly depressional areas. Typically, the
surface layer is very dark gray loamy fine sand.

The somewhat poorly drained Zaborosky soils are on
nearly level or gently sloping rises. Typically, the
surface layer is very dark gray fine sand. The next layer
is pale brown fine sand. Below this is a buried surface
tayer of black loamy sand that has strata of black muck.

The very poorly drained Kentland soils are in broad,
nearly level or slightly depressional areas. Typically, the
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surface soil is black mucky fine sand. The next layer is
very dark grayish brown muck.

Of minor extent in this association are the scmewhat
poorly drained Tedrow soils on slightly convex rises.

Most areas of this association are used for cultivated
crops. A few areas are used as pasture, woodland, or
wildiife habitat. Corn, soybeans, and small grain are the
major crops.

This association is fairly well suited to cultivated
crops. It is well suited to hay and pasture. Wetness,
ponding, soil blowing, and droughtiness are the main
management concerns.

Conrad and Kentland soils are generally unsuited to
building site development and sanitary facilities.
Zaborosky soils are poorly suited to these uses. The
wetness, the ponding, and a poor filtering capacity are
the main limitations.

Dominantly Strongly Sloping to Nearly Level, Well
Drained to Somewhat Poorly Drained Soils; on
Uplands

These soils make up about 17 percent of the county.
They are used mainly as woodland or for cultivated
crops. A few areas are used for hay or pasture. Soil
blowing, droughtiness, and wetness are the main
management concerns.

5. Oakville-Morocco-Brems Association

Very deep, strongly sloping to nearly level, well drained
lo somewhat poorly drained, coarse textured soils that
formed in sandy sediments; on outwash plains

This association is on knolls and ridges on outwash
plains that are characterized by a nearly level to
strongly sloping topography. Slopes range from 0 to 15
percent.

This asscciation makes up about 17 percent of the
county. It is about 39 percent Oakvilte soils, 22 percent
Morocco soils, 21 percent Brems soils, and 18 percent
soils of minor extent (fig. 3).

The well drained or moderately well drained Oakville
soils are on convex ridges and knolls. Typically, the
surface layer is very dark grayish brown fine sand. The
subsoil is brown and yellowish brown fine sand.

The somewhat poorly drained Morocco soils are on
swells on outwash plains. Typically, the surface layer is
very dark grayish brown loamy tine sand. The subsail is
pale brown and yellowish brown, mottled fine sand.

The maderately well drained Brems soils are on
slightly convex rises. Typically, the surface layer is dark
brown loamy fine sand. The subsoil is dark brown
loamy fine sand, yellowish brown loamy sand, and
yellowish brown, mottled sand.

Of minor extent in this association are the very poorly
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drained Granby and Newton scils in depressional areas,
the moderately well drained Nesius soils on convex
rises, and the sormewhat poorly drained Tedrow soils on
slightly convex rises.

Most areas of this association are used for cuitivated
crops, hay, pasture, or wocdland. Corn, soybeans, and
small grain are the major crops.

This association is poorly suited to cultivated crops. It
is well suited to pasture and fairly well suited to hay.
Droughtiness, soil blowing, and wetness are the main
management concerns.

This association is well suited to trees. Equipment
limitations, seedling mortality, and plant competition are
the main management concerns.

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

Dominantly Nearly Level, Very Poorly Drained Soils;
on Uplands

These soils make up about 2 percent of the county.
They are used for cultivated crops. Wetness, ponding,
and soil blowing are the main management concerns.

6. Toto-Ackerman-Adrian Association

Very deep, nearly level, very poorly drained soils that
formed in organic material over marl, coprogenous earth,
and sandy sedimenls, in organic material over
coprogenous earth and sandy sediments, or in organic
deposits over sandy sediments; on lake piains and
outwash plains

This association is in nearly level or depressional
areas on lake plains and outwash plains that are
characterized by a gradual swale-and-swell topography.
Slopes are 0 to 2 percent.

This association makes up about 2 percent of the
county. It is about 27 percent Toto soils, 23 percent
Ackerman soils, 13 percent Adrian soils, and 37 percent
solls of minor extent,

Toto soils are in depressions. Typically, the surface
tier is black muck. The subsurface tier is very dark
brown muck; pale brown, mottled marl; dark gray,
mottled coprogenous earth; and grayish brown, mottled
sand.

Ackerman soils are in depressions. Typically, the
surface soil is black muck. The substratum is dark gray
coprogenous earth and light yellowish brown, pale
brown, and yellowish red, mottled sand.

Adrian soils are in depressions. Typically, the surface
soil is black muck. The substratum is gray sand.

Of minor extent in this association are the very poorly
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Figure 3.—Typical pattern of soils and parent material in the Oakvitle-Morocco-Brems association.

drained Adrian Variant, Houghton, and Martisco Variant
soils in nearly level areas or in slight depressions.

Most areas ot this association are drained and are
used for cultivated crops. The soils are well suited to
pasture and fairly well suited to hay. Corn and
soybeans arg the major crops.

This association is poorly suited to cultivated crops.
Wetness, ponding, and soil blowing are the main
management concerns.

This association is poorly suited to trees. Equipment
limitations, seedling mortality, the windthrow hazard,
and plant competition are management concerns.

This association is generally unsuited to building site
development and sanitary facilities. The ponding and
the seasonal high water table are the main limitations.

Dominantly Nearly Level to Moderately Sloping,
Poorly Drained to Well Drained Soils; an Uplands

These soils make up about 17 percent of the county.
They are used mainly for cultivated crops. A few areas
are used for hay or pasture or as woodland. Wetness,
ponding, and soil blowing are the main management
concerns.

7. Barry-Sumava-Octagon Association

Very desp, nearly leve! lo moderately sloping, poorly
drained fo well drained, moderately coarse textured soils
that formed in glacial {ifl or in loamy outwash over glacial
il on moraines

This association is in nearly level to moderately
sloping areas on moraines that are characterized by a
swale-and-swell topography. Slopes range from 0 to 12
percent.

This association makes up about 17 percent of the
county. It is about 8 percent Barry soils, 8 percent
Sumava soils, 7 percent Octagon socils, and 77 percent
soils of minor extent.

The poorly drained Barry soils are in broad
depressional areas. Typically, the surface fayer is very
dark gray fine sandy loam. The subsoil is dark gray and
gray, mottled loam.

The somewhat poorly drained Sumava soils are on
convex rises. Typically, the surface layer is very dark
gray fine sandy loam. The subsoil is light olive brown,
yellowish brown, and pale brown, mottled fine sandy
loam and yellowish brown, mottled loam.
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The well drained Octagon soils are on convex rises.
Typically, the surface layer is very dark grayish brown
fine sandy loam. The subsoil is dark yellowish brown
loam and yellowish brown clay locam.

Of minor extent in this association are the somewhat
poorly drained Darroch soils that have a sandy
substratum on slight rises and the somewhat poorly
drained Odell and Ridgevilie soils on slight rises; the
poorly drained Selma soils that have a sandy
substratum and the very poorly drained Gilford soils in
nearly level areas or in slight depressions; and, on
convex ridges and knolls, the well drained Ayr sails and
the moderately well drained Ayrmount, Corwin, and
Foresman soils that have a till substratum.

Mast areas of this association are used for cultivated
crops. A few areas are used for hay, as pasture, or as
woodland. Corn, soybeans, and small grain are the
major crops.

Barry and Sumava soils are well suited to cultivated
crops, and Octagon soils are well suited or fairly well
suited. All of the soils in this association are well suited
to hay and pasture. Ponding and wetness are the main
management concerns in areas of the Barry soils.
Wetness is also a concern in areas of the Sumava
soils. Soil biowing is a concern in most areas of the
association. Controlling runoff and erosion is a concern
in areas of the Octagon soils.

Barry soils are well suited 10 trees. Equipment
limitations, seedling moartality, the windthrow hazard,
and plant competition are management concemns.

Barry soils are generally unsuited to building site
development and sanitary facilities. Sumava soils are
poorly suited to these uses, but Octagon soils are well
suited. The ponding and the wetness are the major
concerns in areas of the Barry soils. The wetness is the
major limitation in areas of the Sumava soils. The
shrink-swell potential, restricted permeability, and the
slope are iimitations in areas of the Octagon solils.

Dominantly Nearly Level to Strongly Sloping, Very
Poorly Drained to Moderately Well Drained Soils; on
Uplands

These soils make up about 35 percent of the county.
They are used mainly for cultivated crops. A few areas
are used for hay or pasture or as woodland. Wetness,
ponding, erosion, and runoff are the main management
concerns.

8. Swygert-Bryce-Swygerl Variant Association

Very deep, nearly level to strongly sloping, poorly
drained to moderately well drained, medium or
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moderately fine textured soils that formed in glacial till;
on recessional moraines

This asseciation is on knolis and in depressional
areas on recessional moraines that are characterized
by swale-and-swell topography. Slopes range from 0 to
15 percent.

This association makes up about 2 percent of the
county. it is about 25 percent Swygert soils, 22 percent
Bryce soils, 9 percent Swygert Variant sails, and 44
percent soils of minor extent (fig. 4).

The somewhat poorly drained Swygert soils are on
swells. Typically, the surface soil is very dark grayish
brown silt loam and sility clay loam. The subsoil is dark
brown, brown, olive gray, and light olive gray, mottled
silty clay.

The poorly drained Bryce scils are in broad
depressional areas. Typically, the surface soil is black
silty clay loam. The subsaqil is dark gray, gray, and
grayish brown, mottled silty clay.

The moderately well drained Swygert Variant soils
are on convex ridges. Typically, the surface layer is
very dark grayish brown loam. The subsoil is yellowish
brown silty clay loam and yellowish brown, mottled silty
clay.

Of minor extent in this association are the somewhat
poorly drained Papineau soils on slight rises and the
moderately well drained Simonin soils on convex rises
and knolls.

Most areas of this association are used for
cultivated crops. A few areas are used for hay or
pasture. Corn, soybeans, and small grain are the
major crops.

Swygert and Bryce soils are well suited to cultivated
crops, and Swygert Variant scils are fairly well suited.
All of the soils in this association are well suited to hay
and pasture. Wetness is the main management concern
in areas of the Swygert soils. Wetness and ponding are
the main concerns in areas of the Bryce soils.
Controlling runoff and erosion is a concern in areas of
the Swygert Variant soils.

Swygert and Swygert Variant soils are poorly suited
to building site development and sanitary facilities
because of the shrink-swell potential, the wetness, and
restricted permeability. Bryce soils are generally
unsuited to these uses because of the ponding and the
seasonal high water table.

g, Montgomery-Strole-Simonin Association

Very deep, nearly level to strongly sloping, very poorly
drained to moderately well drained, moderate fine or
coarse textured svils that formed in lacustrine sediments
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Figure 4.—Typical pattern of soils and parent material In tha Swygert-Bryce-Swygert Variant association.

or in sandy and loamy outwash over facustrine
sediments; on lake plains

This association is in broad depressions and on
slightly convex rises on lake plains that are

characterized by a gradual swale-and-swell topography.

Slopes range from 0 to 3 percent.

This association makes up about 5 percent of the
county. It is abcut 25 percent Montgomery soils, 15
percent Strole soils, 14 percent Simonin soils, and 46
percent soils of minor extent_{fig. 5).

The very poorly drained Montgomery soils are in
broad depressional areas. Typically, the surface soil is
black silty clay loam; black, mottied silty clay loam; and
very dark gray, mottled silty clay. The subsoil is gray,
mottled sitty clay and light gray and grayish brown,
mottled silty clay loam.

The somewhat poorly drained Strole soils are on
swells. Typically, the surface soil is very dark gray and
very dark grayish brown silty clay loam. The subsoil is
yellowish brown and brown, mottled silty clay.

The moderately well drained Simonin soils are on
slightly convex rises. Typically, the surface layer is very
dark grayish brown loamy sand. The subsoil is yellowish
brown sand; yellowish brown, mottled sandy loam; and
yellowish brown, mottled silty clay.

Of minor extent in this association are the very poorly
drained Iroquois soils in nearly level or slightly
depressional areas and the somewhat poorly drained
Papineau and Wesley soils on slightly convex rises.

Most areas of this association are used for cultivated
crops. A few areas are used for hay or pasture.

Montgomery soils are fairly well suited to cultivated
crops, and Strole and Simonin soils are well suited. All
of the soils in this association are well suited to hay and
pasture. Wetness is the main management concern in
areas of the Montgomery and Strole soils. Ponding is
also a concern in areas of the Montgomery soils.
Droughtiness and soil blowing are the main concerns in
areas of the Simonin soils.

Montgomery soils are well suited to trees. Equipment
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limitations, seedling mortality, the windthrow hazard,
and plant competition are management concerns.

Montgomery soils are generally unsuited to building
site development and sanitary facilities. Strole soils are
poorly suited to these uses, but Simonin soils are fairly
well suited. The ponding, the wetness, restricted
permeability, and the shrink-swell potential are the
major limitaticns.

10. Selma, Tlll Substratum-Darroch, Till Substratum-
Foresman, Till Substratum Association

Very deep, nearly lsvel or gently sloping, poorly drained
to moderately well drained, moderately fine or medium
textured soils that formed in loamy outwash over glacial
tifl; on ground moraines

This association is in nearly level or gently sloping,
convex areas on ground moraines that are
characterized by a swale-and-swell topography. The
major soils have a till substratum. Slopes range from 0
to 6 percent.

This asscciation makes up about 14 percent of the

county. It is about 35 percent Selma soils, 30 percent
Darroch soils, 14 percent Foresman soils, and 21
percent sails of minor extent,

The poorly drained Selma soils that have a till
substratum are in broad depressional areas. Typically,
the surface soil is black silty clay loam. The subsoil is
dark gray and gray, mottied clay loam.

The somewhat poorly drained Darroch soils that have
a till substratum are on swells. Typically, the surface
layer is very dark gray loam. The subsoil is dark grayish
brown clay loam and brown and yellowish brown,
mottled clay loam.

The moderately well drained Feresman soils that
have a till substratum are on convex ridges and knaolls.
Typically, the surface layer is very dark grayish brown
silt loam. The subsoil is dark brown clay loam; dark
yellowish brown, mottled clay loam; and yellowish
brown, mottled loam.

Of minor exient in this association are the somewhat
poorly drained Ridgeville soils on slight rises and the
moderately well drained Onarga soils on convex rises
and knolls.
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Most areas of this association are used for cultivated
crops. A few areas are used for hay or pasture.

This association is well suited to cultivated crops and
to hay and pasture. Wetness, erosion, and runoff are
the main management concerns.

The soils in this association are generally unsuited
~ to building site development and sanitary facilities.
Ponding, the shrink-sweli potential, restricted
permeability, and the wetness are the main
limitations.

11. Seima-Darroch-Foresman Assoclation

Very deep, nearly level or gently sloping, poorly drained
lo moderately well drained, medium textured soils that
formed in loamy outwash or in silty and loamy
sediments; on ouilwash plains

This association is in broad depressions and on
slightly convex rises on cutwash plains that are
characterized by a gradual swale-and-swell topography.
Slopes range from 0 to 6 percent.

This association makes up about 9 percent of the
county. It is about 48 percent Selma soils, 37 percent
Darroch soils, 11 percent Foresman salls, and 4 percent
solls of minor extent.

The poorly drained Selma scils are in broad
depressional areas. Typically, the surface soil is very
dark grayish brown silt loam. The subsoil is dark
grayish brown, grayish brown, and light brownish gray,
mottled loam and clay loam.

The somewhat poorly drained Darroch soils are on
slightly convex riszs. Typically, the surface layer is very
dark grayish brown silt loam. The subsurface layer is
very dark gray silt loam. The subsoil is brown, mottled
silty clay loam and yellowish brown, mottled clay loam
and loam.

The moderately well drained Foresman soils are on
slightly convex rises. Typically, the surface layer is very
dark gray silt loam. The subsoil is yellowish brown clay
ioam and yellowish brown, mottled clay loam.

Of minor extent in this association are the somewhat
poorly drained Papineau soils on slight rises and the
very poorly drained Iroquois soils in nearly level or
slightly depressional areas.

Most areas of this association are used for cultivated
crops. A few areas are used for hay or pasture or as
woodland. Corn, soybeans, and small grain are the
major crops.

This association is well suited to cultivated crops and
to hay and pasture. Ponding, wetness, erosion, and
runoff are the main management concerns.

Selma scils are generally unsuited to building site
development and sanitary facilities. Darroch and
Foresman soils are poorly suited to these uses. The
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ponding, the wetness, and restricted permeability are
the main limitations.

12. Selma, Till Substratum-Barce-Gilboa
Association

Very deep, nearly level or gently sfoping, poorly drained
to moderately well drained, moderately fine or medium
textured soils that formed in Joamy outwash over glacial
tiff or in silty and loamy outwash over giacial till; on
ground moraines

This association is on knells and in depressional
areas on ground moraines that are characterized by a
swale-and-swell topography. Siopes range from 0 to 4
percent.

This association makes up about 5 percent of the
county. It is about 56 percent Selma soils that have a
till substratum, 20 percent Barce solls, 16 percent
Gilboa soils, and 8 percent soils of minor extent {fig, 6},

The poorly drained Selma soils that have a till
substratum are in depressions and swales. Typically,
the surface layer is black silty clay loam. The subsoil is
dark gray and gray, mottled clay loam.

The moderately well drained Barce soils are on rises
and knolls. Typically, the surface layer is very dark
grayish brown loam. The subsoil is yellowish brown clay
loam and sandy clay ioam and light olive brown, mottled
loam.

The somewhat poorly drained Gilboa soils are on
slight rises. Typically, the surface layer is very dark gray
silt loam. The subsoil is brown, mottled silty clay loam;
dark brown, mottied clay loam; and grayish brown,
mottied loam.

Of minor extent in this association are the somewhat
poorly drained QOdell soils on slight rises and the
moderately well drained Montmoerenci soils on convex
rises.

Most areas of this association are used for cultivated
crops. A few areas are used for hay or pasture. Corn,
soybeans, and small grain are the major crops.

This association is well suited to cultivated crops and
to hay and pasture. Ponding, wetness, erosion, and
runoff are the main management concerns.

The Selma soils that have a till substratum are
generally unsuited to building site development and
sanitary facilities. Gilboa and Barce soils are poorly
suited to these uses. The ponding, the wetness,
restricted permeability, and the shrink-swell potential
are the main limitations.

Broad Land Use Considerations

The soils in Newton County vary widely in their
suitability for major land uses. The general soil map is
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Figure 6.--Typlcal pattern of scils and parent material in the Selma, till substratum-Barce-Gilboa association.

useful in planning land use changes, but it should not
be used for selecting sites for specific structures. The
infarmation in this survey can be helpful in planning
future land use patterns.

About 12.7 percent of the survey area, or about
32,800 acres, is considered urban land or built-up land.
This acreage includes areas used for roads, viillages,
farmsteads, and rural development. Each year small
areas in the county are developed for nonagricultural
uses. As long as the demand for these uses exists,
planning is needed for orcerly growth. The soil and
water resources in the county should be considered.

Some of the soils in Newton County have severe
limitations and may not be practical for urban
development. in the Craigmile-Prochaska, Sawabash-
Comfrey, Granby-Maumee-Zadog, Conrad-Zaborosky-
Kentland, Toto-Ackerman-Adrian, and Swygen-Bryce-
Swygert Variant associations and in many areas of the
remaining associations, the water table is above or near
the surface during part of the year. Providing drainage
systems and proper outlets that would lower the water
table enough to permit urban development is costiy. In

addition to the wetness, the soils in these associations
have severe limitations affecting septic tank absorption
fields. These limitations include a hazard of flooding, a
poor filtering capacity, and restricted permeability.
Onsite evaluation is necessary in these areas.
Extensive drainage systems, properly designed sanitary
facilities, and careful placement of buildings may be
needed.

The Oakville and Brems soils in the QOakville-
Morocco-Brems association, the Octagon soils in the
Barry-Sumava-Octagon association, the Simonin soils in
the Montgomery-Strole-Simonin association, the
Foresman soils in the Selma, till substratum-Darroch, till
substratum-Foresman, tili substratum, and Selma-
Darroch-Foresman associations, and the Barce soils in
the Selma, till substratum-Barce-Gilbca association
have some limitations that affect urban development.
They are fairly well suited or well suited to urban uses,
however, if proper designs are used.

Most of the soils in Newton County are well suited or
fairly well suited to cultivated crops, pasture, and hay.
Wetness is the main limitaticn in most areas. The water
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table can be lowered with adequate drainage systems.
In the more sloping areas, controlling runoff and erosion
is necessary to prevent excessive soil loss, especially in
the Barry-Sumava-Octagon and Swygent-Bryce-Swygert
Variant associations. Undrained areas of the Craigmile-
Prochaska and Sawabash-Comfrey associations are
generally unsuited to cultivated crops because of
flooding during the growing season. The Oakville-
Morocco-Brems association is poorly suited to cultivated
crops, mainly because of droughtiness and scil blowing.
In most other areas, however, the soils can produce

good yields and provide excellent pasture if good
management practices are applied and the proper crops
are selected.

Most of the soils in Newton County are well suited or
fairly well suited to woodland. Small woodlots are
throughout the county, but most of the woodiand is in
areas of the Qakville-Morocco-Brems and Barry-
Sumava-Octagon associations. The Toto-Ackerman-
Adrian association is the only association in the county
that is poorly suited to woodland. It is limited by excess
water and mucky soils.



Detailed Soil Map Units

The map units on the detailed soil maps that
accampany this survey represent the soils in the survey
area. The map unit descriptions in this section, along
with the soil maps, can be used to determine the
suitability and potential of a soil for specific uses. They
also can be used to plan the management needed for
those uses. More information is provided under the
heading “Use and Management of the Soils.”

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

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

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

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

Some map units are made up of twe or more major
soils. These map units are called soil complexes. A soil
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.
Martinsville-Williamstown complex, 0 to 2 percent
slopes, is an example.

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

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

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

Soil Descriptions

Ac—Ackerman-Martisco Variant complex, drained.
These very deep, nearly level, very poorly drained soils
are in depressional areas. The Ackerman soil is in the
lower lying areas. The Martisco Variant scil is on the
margins of the unit or on very slight rises. The soils are
frequently ponded for brief periods by surface runoff
from areas of surrounding soils. Individual areas of this
unit are irregularly shaped and range from 10 to more
than 120 acres in size. The dominant size is about 35
acres. The unit is about 55 percent Ackerman soil and
30 percent Martisco Variant soil. The two soils occur as
areas so intricately mixed or so small that it is not
practical to separate them in mapping.

Typically, the surface soil of the Ackerman soil is
black muck about 8 inches thick. The substratum
extends to a depth of about 80 inches. it is dark gray,
mottted coprogenous earth in the upper part and light
yellowish brown, pale brown, and yellowish red, mottled
sand in the lower part. In a few areas the substratum is
loamy material. In places the coprogenous earth
extends below a depth of 30 inches, is within a depth of
4 inches, or does not occur. In a few places the depth
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to coprogencus earth is more than 14 inches.

Typically, the surface layer of the Martisco Variant
soil is dark reddish brown mucky loam about 10 inches
thick. The substratum extends to a depth of about 60
inches. In sequence downward, it is reddish gray and
gray, mottled marl; dark grayish brown, mottled
coprogenous earth; dark greenish gray, mottied
coprogenous earth that has thin strata of loamy sand
and sand; and reddish gray and dark brown, mottled
sand. In some areas the substratum is loamy material.
In places, the surface layer is muck and the substratum
does not have marl or coprogenous earth.

Included with these soils in mapping are some small
areas of the very poorly drained Kentland and Toto
soils. These included soils are in landscape positions
similar to those of the major soils. Kentland soils do not
have coprogenous earth in the profile. Toto soils formed
in organic material over mar, copregenous aarth, and
sandy deposits. Included soils make up about 10
percent of the map unit.

The available water capacity is moderate in the
Ackerman and Martisco Variant soils. Permeability is
slow in the coprogenous earth, variable in the marl, and
rapid in the underlying sandy material. The content of
organic matter in the surface layer is very high. Runoff
is very slow or ponded. The soils have a high water
table at or above the surface from late fall through early
spring.

Most areas are used for cultivated crops.

These soils are poorly suited to corn and soybeans,
Wetness, ponding, and soil blowing are the main
management concerns. Ponded areas hinder the use of
equipment, and machinery bogs down when the soils
are wet. A drainage system helps to lower the water
table and raises the temperature cf the soil more
quickly in the spring, thus allowing the planting of longer
season varieties of adapted crops. The wetness can be
reduced by controlling the water table with open
ditches, surface drains, and subsurface drains. Fumping
can be used in areas where a suitable outlet is not
available. Small enclosed depressions can be drained
with an open inlet pipe in conjunction with subsurface
drainage. Using a finely meshed filter to cover drainage
tile helps to prevent the tile from filling with sediments.
Excessive drainage by subsurface drainage systems
may cause droughtiness. Drainage systems should be
designed so that they keep the water table at the level
required by crops during the growing season and raise
the water tabie to the surface during the rest of the
year. Such systems minimize oxidation and subsidence
of the organic material and reduce the hazard of soil
blowing. As organic material is lost, the coprogenous
earth becomes exposed at the surface. The
coprogenous earth becomes cloddy and extremely
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difficult to rewet if it is allowed to dry out, and thus it
becomes unstable. Caution is needed if heavy
equipment is used near ditches. The hazard of soil
blowing can be reduced by establishing windbreaks,
using a system cf conservation tillage that ieaves a
protective cover of crop residue on the surface, planting
buffer strips or vegetative barriers, or ridging at an
angle to the prevailing wind; by using a combination of
these practices; or by maintaining a permanent cover of
vegetation. The soils are well suited to the spring plow
cropping system.

These seils are fairly well suited to grasses and
legumes, such as reed canarygrass and ladino clover,
for hay. They are weil suited 1o pasture. Soil blowing,
ponding, and the possibility of the muck burning are
concerns. Frost heaving, excess water, and the
subsidence of the muck after drainage are additional
concerns. Other management concerns are overgrazing
and grazing when the soil is too wet. A permanent
cover of grasses and legumes helps to control soil
blowing. Ponded areas hinder the use of equipment,
and machinery bogs down if the soils are wet.
Management of the water table determines the rate at
which the muck oxidizes. Overdrainage increases this
rate. If drainage outlets are provided, excess water can
be removed by surface drains, subsurface drains,
pumping, or a combination of these practices. Smali
enclosed depressions can be drained with an open inlet
pipe in conjunction with subsurface drainage.
Overgrazing reduces plant density and hardiness.
Grazing during wet periods reduces forage yields,
damages the sod, and reduces plant density and
hardiness. Deep-rooted legumes, such as alfalfa, are
not as well suited as shallow-rooted legumes. Proper
stocking rates, timely deferment of grazing, and
restricted use during wet periods maintain good plant
density and hardiness and help to keep the pasture in
good condition.

These soils are poorly suited to trees. The main
management concerns are equipment limitations,
seedling mortality, the windthrow hazard, and plant
competition. The equipment limitations can be
overcome by delaying timber harvest until dry periods
or until the soil is frozen. Planting more trees than is
necessary can help to overcome seedling mortality, but
thinning may be required later. The seedling mortality
rate can also be reduced by using containerized stock.
Harvest methods that |leave some mature trees to
provide shade and protection for seedlings may be
needed. Seedlings survive and grow welt if competing
veqetation is controlled. Selecting water-tolerant
species helps to overcome the windthrow hazard.
Harvest methods that do not leave the remaining trees
isolated or widely spaced should be used. Care should
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be taken to avoid damaging the surficial root systems of
unharvested trees. Site preparation and the control or
removal of unwanted trees and shrubs can be
accomplished by spraying, cutting, or girdling. Additional
management practices include keeping livestock from
the woedland, harvesting mature trees, and saving
desired seed trees.

Because of the ponding, these soils are generally
unsuited to building site development and sanitary
facilities. Because of the ponding and the potential for
frost action, the soils are severely limited as sites for
local roads and sireets. Mainlaining a crown in roads
and streets, constructing the roads and streets on
raised, well compacted fill material, and providing
adequate side ditches and culverts help to minimize the
damage caused by frost action and ponding. Providing
coarse grained subgrade or base material helps to
prevent the damage caused by frost action.

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

Ad—Adrian muck, drained. This very deep, nearly
level, very poorly drained soil is in depressions. It Is
frequently ponded for brief periods by surface runoff
from surrounding soils. Individual areas are oval and
range from 5 to 120 acres in size. The dominant size is
about 10 acres.

Typically, the surface layer is black muck about 12
inches thick. Below this, to a depth of about 30 inches,
is biack, friable muck. The substratum to a depth of
about 60 inches is gray sand. In some places the muck
is more than 50 inches thick. In some areas the muck is
underlain by coprogenous earth, marl, and sand. in
other areas the muck is less than 18 inches thick. In a
few places mineral material from the higher surrounding
areas has been washed over the muck.

Included with this soil in mapping are a few small
areas of the very poorly drained Granby soils in the
slightly higher positions on the landscape. These soils
are sandy throughout. They make up about 5 percent of
the map unit.

The available water capacity is very high in the
Adrian soil. Permeability is moderately slow in the
organic layers and rapid in the substratum. The content
of organic matter in the surface layer is very high.
Runoft is very slow or ponded. This soil has a high
water table at or above the surface from late fall
through early spring.

Most areas are used for cultivated crops.

This soil is poorly suited to corn and soybeans
because of ponding, wetness, and soil blowing. Ponded
areas hinder the use of equipment, and machinery bogs
down if the soil is wet. A drainage system helps to
lower the water table and raises the temperature of the
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soil more quickly in the spring. The wetness can be
reduced by controlling the water table with cpen
ditches, surface drains, and subsurface drains. Pumping
can be used in areas where a suitable outlet is not
available. The ponded areas can generally be drained
with an open inlet pipe in conjunction with subsurface
drainage. Using a finely meshed filter t¢ cover drainage
tile helps to prevent the tile from filling with sediments.
Excessive drainage by the subsurface drainage system
may cause droughtiness. Droughtiness can be
minimized by controlling the water table with cpen
ditches, subsurface drains, water-retention structures,
and subsurface irrigation. Drainage systems should be
designed so that they keep the water table at the level
required by 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 reduce the hazard of soi
blowing. Because the soil is unstable, caution is needed
if heavy equipment is used near open ditches. The
hazard of soil blowing can be reduced by establishing
windbreaks, using a system of conservation tillage that
leaves a protective cover of crop residue on the
surface, planting buffer strips or vegetative barriers, or
ridging at an angle to the prevailing wind; by using a
combination of these practices; or by maintaining a
permanent cover of vegetation. The scil is well suited to
the spring plow cropping system.

This soil is fairly well suited to grasses and legumes,
such as reed canarygrass and ladino clover, for hay. It
is well suited to pasture. Soil blowing and ponding are
hazards. Frost heaving, excess water, and the
subsidence of muck after drainage are additionai
limitations. Other management concerns are
overgrazing and grazing when the soil is too wet. A
permanent cover of grasses and legumes helps to
control soil blowing. The muck may be unstable. The
ponded areas hinder the use of equipment, and
machinery bogs down if the soil is wet. Management of
the water table determines the rate at which the muck
oxidizes. Overdrainage increases this rate. If drainage
outlets are provided, excess water can be removed by
surface drains, subsurface drains, pumping, or a
combination of these practices. Small enclosed
depressions can be drained with an open inlet pipe in
conjunction with subsurface drainage. Drainage helps to
control the stability of the muck. Overgrazing reduces
plant density and hardiness. Grazing during wel periods
reduces forage yields, damages the sod, and reduces
plant density and hardiness. Deep-rooted legumes,
such as alfalfa, are not as well suited as shallow-rcoted
legumes. Proper stocking rates, timely deferment of
grazing, and restricted use during wet periods maintain
good plant density and hardiness and help lo keep
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the pasture in good condition.

This soil is poorly suited to trees. The main
management concerns are equipment limitations,
seedling mortality, the windthrow hazard, and plant
competition. The equipment limitations can be
overcome by delaying timber harvest until dry periods
or until the soil is frozen. Planting more trees than is

necessary can help to overcome seedling mortality, but

thinning may be required later. The seedling mortality
rate can also be reduced by using containerized stock.
Harvest methods that leave some mature trees to
provide shade and protection for seedlings may be
needed. Selecting water-tolerant species helps to
overcome the windthrow hazard. Harvest methods that
do not leave the remaining trees widely spaced or
isolated should be used. Care should be taken to avoid
damaging the surficial roaot systems of unharvested
trees. Site preparation and the control or removal of
unwanted trees and shrubs can be accomplished by
cutting, spraying, or girdling. Additional management
practices include keeping livestock from the woodland,
harvesting mature trees, and saving desired seed trees.

Because of the ponding, this soil is generally
unsuited to building site development and sanitary
facilities. Because of subsidence, the ponding, and the
potential for frost action, the soil is severely limited as a
site for local roads and streets. Maintaining a crown in
roads, removing the unstable material and constructing
the rcads on raised, well compacted fill material, and
providing adequate side ditches and culverts help to
minimize the damage caused by frost action and
ponding. Removing the organic material and providing
coarse grained subgrade or base material help to
prevent the damage caused by subsidence and frost
action.

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

Af—Adrian Variant muck, drained. This very deep,
nearly level, very poorly drained soil is in broad
depressional areas. It is frequently ponded for brief
pericds by surface runoff from surrounding soils.
Individual areas are broad and irregularly shaped and
range from 20 to 150 acres in size. The dominant size
is about 40 acres.

Typically, the surface layer is black muck about 11
inches thick. The substratum to a depth of about 60
inches is dark gray and pale brown, mottled sand. In
places the substratum is loamy material. In a few areas
coprogenous earth is in the upper part of the
substratum. In a few places the muck is more than 16
inches thick. Some areas have marl at or near the
surface over coprogenous earth and sand.

included with this soil in mapping are some small
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areas of the very poorly drained Houghton soils in the
slightly lower positions. These soils formed in more than
51 inches of muck. They make up about 2 percent of
the map unit.

The available water capacity is moderate in the
Adrian Variant soil. Permeability is moderately slow in
the organic material and rapid in the substratum. The
content of organic matter in the surface layer is very
high. Runoff is very slow or ponded. This soil has a
high water table at or above the surface from late fall
through early spring.

Most areas are used for cultivated crops.

This soil is poorly suited to corn and soybeans
because of ponding, wetness, and soil blowing. Ponded
areas hinder the use of equipment, and machinery bogs
down if the soil is wet. A drainage system helps to
lower the water table and raises the temperature of the
soil more quickly in the spring. The wetness can be
reduced by controlling the water table with open
ditches, surtace drains, and subsurface drains. Fumping
can be used in areas where a suitable outlet is not
available. The pcnded areas can generally be drained
with an open inlet pipe in conjunction with subsurface
drainage. Using a finely meshed filter to cover drainage
tile helps to prevent the tile from filling with sediments.
Excessive drainage by the subsurface drainage system
may cause droughtiness. Droughtiness can be
minimized by controlling the water table with open
ditches, subsurface drains, water-retention structures,
and subsurface irrigation. Drainage systems should be
designed so that they keep the water table at the level
required by 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 reduce the hazard of soil
blowing. Because the soil is unstable, caution is needed
if heavy equipment is used near ditches. The hazard of
soil biowing can be reduced by establishing windbreaks,
using a system of conservation tillage that leaves a
protective cover of crop residue on the surface, planting
buffer strips or vegetative barriers, or ridging at an
angle to the prevailing wind; by using a combination of
these practices; or by maintaining a permanent cover of
vegetation. This soil is well suited to the spring plow
cropping system,

This soil is fairly well suited to grasses and legumes,
such as reed canarygrass and ladino clover, for hay. It
is well suited to pasture. Soil blowing and ponding are
hazards. Frost heaving, excess water, and the
subsiding of muck after drainage are additional
limitations. Other management concerns are
overgrazing and grazing when the soil is too wet, A
permanent cover of grasses and legumes helps to
control soil blowing. The muck may be unstable. The
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ponded areas hinder the use of equipment, and
machinery bogs down if the soit is wet. Management of
the water table determines the rate at which the muck
oxidizes. Overdrainage increases this rate. If drainage
outlets are provided, excess water can be removed by
surface drains, subsurface drains, pumping, or a
combination of these practices. Small enclosed
depressions can be drained with an open inlet pipe in
conjunction with subsurface drainage. Drainage helps to
control the stability of the muck. Overgrazing reduces
plant density and hardiness. Grazing during wet periods
reduces forage yields, damages the sod, and reduces
plant density and hardiness. Deep-rooted legumes,
such as alfalfa, are not as well suited as shallow-rooted
legumes. Proper stocking rates, timely deferment of
grazing, and restricted use during wet periods maintain
good plant density and hardiness and help to keep the
pasture in good condition.

This soil is poorly suited to trees. The main
management concerns are equipment limitations,
seedling mortality, the windthrow hazard, and plant
competition. The equipment limitations can be
overcome by delaying timber harvest until dry periods
or until the soil is frozen. Planting more trees than is
necessary can help to overcome seedling mortality, but
thinning may be required later. The seedling mortality
rate can also be reduced by using containerized stock.
Harvest methods that leave some mature trees to
provide shade and protection for seedlings may be
needed. Seedlings survive and grow well if competing
vegetation is controlled. Selecting water-tolerant
species helps to overcome the windthrow hazard.
Harvest methods that do not leave the remaining trees
isolated or widely spaced should be used. Care should
be taken to avoid damaging the surficial root systems of
unharvested trees. Site preparation and the control or
removal of unwanted trees and shrubs can be
accomplished by cutting, spraying, or girdling. Additional
management practices include keeping livestock from
the woodland, harvesting mature trees, and saving
desired seed trees.

Because of the ponding, this soil is generally
unsuited to building site development and sanitary
facilities. Because of the ponding and the potential for
trost action, the soil is severely limited as a site for local
roads and streets. Maintaining a crown in roads,
constructing the roads on raised, well compacted fiil
material, and providing adequate side ditches and
culverts help to minimize the damage caused by frost
action and ponding. Providing coarse grained subgrade
or base material helps to prevent the damage caused
by frost action.

The land capability classification is iVw. The
woodland ordination symbol is 2W.
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Ap—Algansee loamy sand, frequently flooded,
undrained. This very deep, nearly level, somewhat
poorly drained soil is on slight rises on bottomn land. It is
frequently flooded for long periods. Individual areas are
irregular in shape and range from about 5 to 450 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 substratum
extends to a depth of about 60 inches. In sequence
downward, it is pale brown and yellowish brown,
mottled loamy fine sand; black and gray, mottled loamy
sand; gray, mottled loamy sand that has strata of sandy
loam; and gray, mottled sandy loam that has strata of
sand. In some areas the content of arganic carbon
decreases regularly with increasing depth.

included with this soi! in mapping are some small
areas of the very poorly drained Craigmile and
Prochaska soils. These soils are in the lower positions
on the landscape. They make up about 2 percent of the
map unit.

The available water capacity is moderate in the
Algansee soil. Permeability is rapid. The content of
organic matter in the surface layer is moderate. Runoft
is slow. This soil has a high water table at a depth of 1
to 2 feet from late fall through early spring.

This soil is dominantly within the boundaries of the
LaSalle State Fish and Wildlife Area and is managed for
wildlife habitat. It is covered with aquatic and
semiaquatic vegetation, such as cattails, rushes,
sedges, waterlilies, pondweed, spatterdock, and water-
tolerant trees and shrubs. These plants provide cover,
nesting areas, and food for ducks, geese, and other
birds. Areas of this soil also provide habitat for
furbearing animals and other kinds of wildlife.

This soil is generally unsuited to corn, soybeans, and
small grain. It is poorly suited to pasture. Flooding and
weiness are the main management concerns. Most
areas support woodland or native grassiand. Installing
any type of drainage system for the production of
cultivated crops would require major land reclamation
efforts.

This soil is wel! suited to trees. Seedling mortality is
the main management concern. Planting more trees
than is necessary helps to overcome seedling mortality,
but thinning may be required iater. The seedling
mortality rate can also be reduced by using
containerized stock. Harvest methods that leave some
mature trees to provide shade and protection for
seedlings may be needed. Pines, which have a deep
taproot system, generally grow weli on this soil.
Additional management practices include keeping
livestock from the woodland, harvesting mature trees,
and saving desired seed trees.

Because of the flooding, this sail is generally
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unsuited to building site development and sanitary
facilities and is severely limited as a site for local roads
and streets. Maintaining a crown in roads and streets,
constructing the roads and streets on raised, well
compacted fill material, and providing adequate side
ditches and culverts reduce the flooding hazard.

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

Ar—Aquolls, ponded. These very deep, nearly level,
very poorly drained soils are in nearly level or slightly
depressional areas. They are frequently ponded for long
periods by surface runoff from surrounding soils.
Individual areas are broad and irreqularly shaped. They
range from about 20 to 400 acres in size. The dominant
size is about 200 acres.

Commoniy, the surface soil is black loamy sand. The
underlying material is dominantly gray sand that has
brown mottles. In some areas more clay is in the upper
part of the profile.

Included with these soils in mapping are some small
areas of the somewhat poorly drained Morocco and
Watseka soils. These included soils are in the slightly
higher positions on the landscape. They make up about
3 percent of the map unit.

The available water capacity is fow in the Aqualis.
Permeability is rapid. The content of organic matter in
the surface layer is high. Runoff is very stow or ponded.
These soils have a high water table at or above the
surface from early fall through late spring.

Most areas are used as wetland wildlife habitat. The
soils are frequently covered by backwater from
drainageways and from J.C. Murphy Lake. They are
covered with aquatic and semiaquatic vegetation, such
as cattaits, rushes, sedges, waterlilies, pondweed,
duckweed, and water-tolerant trees and shrubs. These
plants provide cover, nesting, and food for many
aguatic animais, including ducks, geese, and other
birds. Areas of these soils also provide food and cover
for wildlife, such as deer, fox, raccoons, and muskrat.

These soils are generally unsuited to corn, soybeans,
and small grain and to hay and pasture. Ponding and
wetness are the main management concerns.
Downstream reclamation and the lowering of J.C.
Murphy Lake would be required before these areas
could be adequately drained for cultivated crops.

Because of the ponding, these soils are generally
unsuited to building site development and sanitary
facilities and are severely limited as sites for local roads
and streets. Maintaining a crown in roads and streets,
constructing the roads and streets on raised, well
compacted fill material, and providing adequate side
ditches and cuiverts help to overcome the ponding.

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

AuA—Aubbeenaubbee-Whitaker complex, 0 to 2
percent slopes. This map unit consists of very deep,
nearly level, somewhat poorly drained soils on slightly
convex rises. The Aubbeenaubbee soil is on summits
and the upper side slopes. Individual areas of this unit
are irregularly shaped. They are about 45 percent
Aubbeenaubbee soil and 30 percent Whitaker soil. They
range from 3 to 300 acres in size, but the dominant size
is about 70 acres. The Aubbeenaubbee and Whitaker
soils occur as areas so intricately mixed or so small that
it is not practical to separate them in mapping.

Typically, the surface layer of the Aubbeenaubbee
soil is dark grayish brown fine sandy loam about 9
inches thick. The subsurface layer is brown, mottied
fine sandy loam about & inches thick. The subsoil is
about 26 inches thick. It is grayish brown, mottled,
friable fine sandy loam in the upper part and grayish
brown, mottled, firm clay loam in the lower part. The
substratum to a depth of about 60 inches is brown,
mottled loam. In places the surface layer is darker. In
some areas the subsoil has more sand throughout. In a
few areas the substratum is at a depth of less than 40
inches.

Typically, the surface layer of the Whitaker soil is
dark grayish brown fine sandy loam about 9 inches
thick. The subsurface layer is brown, mottled fine sandy
loam about 7 inches thick. The subsoil is about 33
inches thick. The upper part is grayish brown, mottled,
friable clay loam, and the lower part is light brownish
gray, mottled, friable clay loam and sandy clay loam.
The substratum to a depth of about 60 inches is light
olive brown, mottled very fine sandy loam that has
strata of loamy sand and silt loam. In places the surface
layer is darker. In some areas the lower part of the
substratum is loam fill. In a few areas the substratum is
at a depth of less than 40 inches.

Included with these soils in mapping are some small
areas of the well drained Martinsville and moderately
well drained Williamstown soils in the more sloping
areas. Also included are some areas that have stones
as large as 1 foot in diameter on the surface. Included
areas make up about 10 percent of the map unit.

The available water capacity is moderate in the
Aubbeenaubbee soil and high in the Whitaker soil.
Permeability is moderately rapid in the upper part of the
solumn in the Aubbeenaubbee soil and slow to moderate
in the substratum. It is moderate in the upper part of the
Whitaker soil and moderate or moderately rapid in the
substratum. The content of organic matter in the
surface layer is moderately low in both soils. Runoff is
slow. These soils have a water table that fluctuates
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between depths of 1 and 3 feet from winter through
early spring.

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

These soils are well suited to corn, soybeans, and
small grain. Wetness and seil blowing are the main
management concerns. A drainage system helps to
lower the water table and raises the temperature of the
soils more quickly in the spring. The wetness can be
reduced by controlling the water table with open
ditches, surface drains, subsurface drains, or a
combination of these practices. Using a finely meshed
filter to cover drainage tile helps to prevent the tile from
filling with sediments. Because cutbanks are unstable in
areas of the Whitaker scil, caution is needed if heavy
equipment is used near open excavations. The hazard
of soil blowing can be reduced by establishing
windbreaks, using a system of conservation tillage that
leaves a protective cover of crop residue on the
surface, planting buffer strips or vegetative barriers, or
ridging at an angie to the prevailing wind; by using a
combination of these practices; or by maintaining a
permanent cover of vegetation. Crop residue
management, green manure crops, and cover crops
maintain or improve tilth, the rate of water infiltration,
aeration, and the content of organic matter. These soils
are well suited to the ridge-till cropping system.

These soils are well suited 1o grasses and legumes,
such as orchardgrass and ladino clover, for hay or
pasture. Excess water and frost heaving are limitations.
Soil blowing is a hazard. Excess water can be removed
by surface drains, subsurface drains, or a combination
of these practices. A permanent cover of grasses and
legumes helips to control soil blowing. Overgrazing and
grazing during wet periods are major management
concerns. Overgrazing reduces plant density and
hardiness. Grazing during wet periods causes surface
compaction, which results in poor soil tilth, reduces
forage yields, damages the sod, and reduces plant
density and hardiness. Deep-rooted legumes, such as
alfalfa, are not as well suited as shallow-rooted crops.
Proper stocking rates, timely deferment of grazing,
restricted use during wet periods, and rotation grazing
help to prevent surface compaction, maintain good plant
density and hardiness, and help to keep the pasture in
good condition.

These soils are well suited to trees. Plant competition
is moderate. Seedlings survive and grow well if
competing vegetation is controlled. Site preparation and
the control or removal of unwanted trees and shrubs
can be accomplished by spraying, cutting, or girdling.
Additional management practices include keeping
livestock from the woodland, harvesting mature trees,
and saving desired seed trees.
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Because of the wetness, these soils are severely
limited as sites for dwellings. Adequate surface and
subsurface drainage helps to overcome the wetness.
Surface drains, foundation drains, and landscaping that
removes runoff help to lower the water table.
Constructing dwellings on well compacted fill material
also helps to overcome the wetness. Because of the
potential for frost action, the soils are severely limited
as sites for local roads and streets. Maintaining a crown
in roads and streets, constructing the roads and streets
on raised, well compacted fill material, and providing
adequate side ditches and culverts reduce the hazard of
frost action. Providing coarse grained subgrade or base
material helps to prevent the damage caused by frost
action. Because of the wetness, the soils are severely
limited as sites for septic tank absorption fields. In
addition, the restricted permeability is a limitation in
areas of the Aubbeenaubbee soil. Perimeter drains
around the filter field help to lower the water table.
Filling or mounding with suitable filtering material
improves the capacity of the absorption field and helps
to overcome the wetness and the restricted
permeability.

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

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

Typically, the surface soil is very dark brown loamy
fine sand about 15 inches thick. The subsoil is about 25
inches thick, It is dark yellowish brown, very friable
loamy fine sand in the upper part; yellowish brown, very
friable loamy sand in the next part; and yellowish
brown, friable loam in the lower part. The substratum to
a depth of about 60 inches is yellowish brown loam. In
places the combined thickness of the sandy upper
layers is more than 36 inches or less than 20 inches. In
some areas, the surface soit is thinner or the surface
layer is lighter in color. In some places the surface layer
is fine sandy loam. In a few areas the substratum is
stratified with sandy and loamy material. In places the
lower part of the solum has more clay.

Included with this soil in mapping are some small
areas of the excessively drained Sparta and somewhat
poorly drained Ridgeville soils. Sparta soils are in
landscape positions similar to those of the Ayr soil.
Ridgeville soils are in the lower lying areas. Also
included are areas that have slopes of more than 4
percent or less than 1 percent. Included areas make up
about 1 percent of the map unit.

The available water capacity is moderate in the Ayr
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soil. Permeability is rapid in the upper part of the solum
and moderate in the lower part of the solum and in the
substratum. The content of ocrganic matter in the
surface layer is moderately low. Runoff is slow.

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

This soil is fairty well suited to corn, soybeans, and
smal! grain. Droughtiness, soil blowing, and erosion are
the main management concerns. Irrigation systems can
be used to reduce seasonal crop stress and increase
crop vields. The hazard of soil blowing can be reduced
by establishing windbreaks, using a system of
conservation tillage that leaves a protective cover of
crop residue on the surface, planting buffer strips or
vegetative barriers, or ridging at an angle to the
prevailing wind; by using a combination of these
practices; or by maintaining a permanent cover of
vegetation. The hazard of erosion and the runoff rate
can be reduced by using conservation practices, such
as crop rotations, critical-area plantings, water- and
sediment-control basins, cover crops, green manure
crops, grade-stabilization structures, and a system of
conservation tillage that leaves a protective cover of
crop residue on the surface. Grassed waterways help to
control erosion in drainageways. Cover crops, green
manure crops, and crop residue management maintain
or improve tilth, the rate of water infiltration, aeration,
and the content of organic matter. In areas where
hillside seepage occurs, subsurface drains should be
installed. Using a finely meshed filter to cover drainage
tile helps to prevent the tile from filling with sediments.
Because cutbanks are unstable, caution is needed if
heavy equipment is used near open excavations. This
soil is well suited to no-till farming.

This soil is well suited to grasses and legumes, such
as bromegrass and alfalfa, for hay and pasture. Soil
blowing, erosion, and runoff are management concems.
Also, insufficient moisture during the summer months
can result in droughtiness. Irrigation can reduce
droughtiness and helps to control soil blowing.
Overgrazing and grazing during wet periods are major
management concerns, Overgrazing reduces plant
density and hardiness. Grazing during wet periods
causes surface compaction, which results in poor tilth,
causes excessive runoff, reduces forage yields,
damages the sod, and reduces plant density and
hardiness. A permanent cover of grasses and legumes
reduces the runoff rate and helps to control erosion and
soil blowing. Deep-rooted legumes and drought-tolerant
species are best suited in areas of this soil. Proper
stocking rates, pasture rotation, timely deferment of
grazing, restricted use during wet periods, and rotation
grazing help to control soil blowing and erosion,
minimize surface compaction, maintain geod plant
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density and hardiness, and help to keep the pasture in
goad condition.

This soil is suitable as a site for dwellings. Because
of the potential for frost action, it is moderately limited
as a site for local roads and streets. Constructing roads
on raised, well compacted fill material and providing
adequate side ditches and culverts reduce the hazard of
frost action.

Because of poor filtering qualities, this soil is
severely limited as a site for septic tank absorption
fields. It readily absorbs but does not adequately filter
the effluent from septic tanks. The poor filtering capacity
may result in the pollution of ground-water supplies.
Filling or mounding with a more suitable fill material
impraves the capacity of the absorption field and helps
to overcome the poor filtering capacity.

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

AzA—Ayrmount loamy fine sand, 0 to 2 percent
slopes. This very deep, nearly level, moderately well
drained soil is on slightly convex rises. Individual areas
are irregular in shape and range from 20 to 100 acres
in size. The dominant size is about 30 acres.

Typically, the surface layer is very dark grayish
brown loamy fine sand about 8 inches thick. The
subsurface layer is dark brown loamy fine sand about 5
inches thick. The subsoil is about 31 inches thick. The
upper part is dark yeliowish brown, very friable fine
sand and loamy sand; the next part is yellowish brown,
friable sandy clay loam; and the lower part is yellowish
brown, mottled, friable loam. The substratum to a depth
of about 80 inches is yellowish brown, mottled loam. In
some places the upper part of the solum is fine sandy
loam. In other places the lower part of the solum
contains more clay. In some areas the surface soil is
lighter colored or is thinner. In a few places the subsoil
and substratum are stratified sands and loams. In a few
areas the loamy material is at a depth of more than 80
inches,

Included with this soil in mapping are some small
areas of the somewhat poorly drained Ridgeville and
Watseka soils in the lower lying areas and the
excessively drained Sparta soils in the more sloping
positions. Also included are a few areas that have
slopes of more than 2 percent. Included areas make up
about 10 percent of the map unit.

The available water capacity is moderate in the
Ayrmount soil. Permeabiiity is rapid in the upper part of
the solum and moderate in the lower part of the solum
and in the substratum. The content of organic matter in
the surface layer is moderately low. Runoff is very slow.
This soil has a water table at a depth of 2.5 to 4.0 feet
from late fall through spring.
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Most areas are used for cultivated crops. A few areas
are used for hay, pasture, or woodiand.

This soil is fairly well suited to corn, soybeans, and
small grain. Droughtiness and soil blowing are the main
management cancerns. Irrigation systems reduce
seasonal crop stress and increase crop yields. The
hazard of soil blowing ¢an be reduced by establishing
windbreaks, using a system of conservation tillage that
leaves a protective cover of crop residue on the
surface, planting buffer strips or vegetative barriers, or
ridging at an angle to the prevailing wind; by using a
combination of these practices; or by maintaining a
permanent cover of vegetation. Cover crops, green
manure crops, and crop residue management help to
maintain the content of organic matter. In areas where
hillside seepage occurs, subsurtace drains should be
installed. Using a finely meshed filter to cover drainage
tile helps to prevent the tile from filling with sediments.
Because cutbanks are unstable, caution is needed if
heavy equipment is used near open excavations. This
soil is well suited to no-till farming.

This soil is well suited to grasses and legumes, such
as bromegrass and alfaifa, for hay and pasture. Soil
blowing is a hazard. Also, insufficient moisture during
the summer months can result in droughtiness.
Irrigation can reduce droughtiness and helps to control
soil blowing. Qvergrazing and grazing during wet
pertiods are major management concerns. Qvergrazing
increases the hazard of soil blowing and reduces plant
density and hardiness. Grazing during wet periods
causes surface compaction, which results in poor tilth,
reduces forage yields, damages the sod, and reduces
plant density and hardiness. A permanent cover of
grasses and legumes reduces the runoff rate and helps
to control erosion and soil blowing. Deep-rooted
legumes and drought-tolerant species are best suited.
Proper stocking rates, pasture rotation, timely deferment
of grazing, restricted use during wet periods, and
rotation grazing help to control soil blowing, minimize
surface compaction, maintain good plant density and
hardiness, and help to keep the pasture in good
condition.

This soil is suitable as a site for dwellings without
basements. Because of the wetness, it is moderately
limited as a site for dwellings with basements. Surface
drains, foundation drains, and landscaping that removes
runoff lower the water table and help to overcome the
wetness. Constructing dwellings on well compacted fill
material also helps to overcome the wetness.

Because of the potential for frost action, this soil is
moderately limited as a site for local roads and streets.
Maintaining a crown in roads and streets, constructing
the roads and streets on raised, well compacted fill
material, and providing adequate side ditches and
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culverts reduce the hazard of frost action.

Because ot the wetness and poor filtering qualities,
this soil is severely limited as a site for septic tank
absorption fields. Perimeter drains around the filter field
help to lower the water table. Filling or mounding with a
more suitable filter material improves the filtering
capacity of the absorption field and helps to overcome
the wetness and the poor filtering capacity.

The land capability classification is llls. No woodland
ordination symbaol is assigned.

BbhA—Barce-Corwin complex, 0 to 2 percent
slopes. This map unit consists of very deep, nearly
level, moderately well drained soils on slightly convex
rises or ridges. The Barce soil is typically on the lower
side slopes and foot siopes. The Corwin soil is on
summits, shoulder slopes, and the upper side slopes.
Individual areas of this unit are irregularly shaped. They
are about 50 percent Barce soil and 30 percent Corwin
soil. They range from 10 to 80 acres in size. The
dominant size is about 20 acres. The Barce and Corwin
soils occur as areas so intricately mixed or so small that
it is not practical to separate them in mapping.

Typically, the surface soil of the Barce soil is very
dark grayish brown silt loam about 11 inches thick. The
subsoil is about 37 inches thick. The upper part is dark
yellowish brown and dark brown, firm clay loam, and
the lower part is olive brown, mottled, firm loam. The
substratum to a depth of about 80 inches is olive brown,
mottled loam. In a few areas the dark surface layer is
thinner. In a few places the upper part of the solum has
less clay and more sand. Some areas have silt loam
glactal till in the substratum. In other areas the
substratum is at a depth of less than 40 inches. In
some small, moderately eroded areas, the subsoil is
mixed with the lower part of the surface soil. A few
areas have slopes of more than 2 percent. in places the
substratum is stratified sands and loams above a depth
of 60 inches.

Typically, the surface soil of the Corwin soil is very
dark gray and very dark grayish brown silt loam about
11 inches thick. The subsoil is about 21 inches thick.
The upper part is yellowish brown, firm silty clay loam,
and the lower part is yellowish brown, mottled, firm clay
loam. The substratum to a depth of about 60 inches is
brown, mottled loam. In a few areas, the dark surtace
layer is thinner or the surface layer is lighter in color. In
some small, moderately eroded areas, the subsail is
mixed with the surface layer. In places the substratum
is stratified sands and loams. A few areas have slopes
of more than 2 percent. In a few places the substratum
is at a depth of more than 40 inches.

Included with these soils in mapping are some small
areas of the somewhat poorly drained Gilboa and Odell
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Figure 7.—Corn grown in a ridge-till cropping system in an area of Barce-Corwin complex, 0 to 2 percent slopes.

soils and the poorly drained Selma soils. These
included soils are in the lower positions on the
landscape. Also included are some areas that have
stones as much as 1 foot in diameter on the surface.
Included areas make up about 8 percent of the map
unit.

The available water capacity is high in the Barce soil
and moderate in the Corwin soil. Permeability is

moderate in the upper part of the solum in the Barce
soil, moderately slow in the lower part of the solum, and
slow in the substratum. It is moderate in the solum of
the Corwin soil and slow in the substratum. The content
of organic matter in the surface layer of both soils is
moderate. Runoff is slow. The Barce soil has a water
table at a depth of 3 to 4 feet from early winter through
spring. The Corwin soil has a water table at a depth of
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2 to 4 feet from winter through spring.

Most areas are used for cuitivated crops. A few areas
are used for hay or pasture.

These soils are well suited to corn, soybeans, and
small grain. Cover crops, green manure crops, and crop
residue management maintain or improve tilth, the rate
of water infiitration, aeration, and the content of organic
matter. The soils are well suited to ridge-till and no-till
cropping systems _(fig. 7).

These soils are well suited to grasses and legumes,
such as orchardgrass and alfalfa, for hay and pasture.
Qvergrazing and grazing during wet periods are the
major management concerns. Overgrazing reduces
plant density and hardiness. Grazing during wet periods
causes surface compaction, which results in poor soil
tilth, reduces forage yields, damages the sod, and
reduces plant density and hardiness. Proper stocking
rates, timely deferment of grazing, restricted use during
wet periods, and rotation grazing help to minimize
surface compaction, maintain good plant density and
hardiness, and help to keep the pasture in good
condition.

Because of the shrink-swell potential, these soils are
moderately limited as sites for dwellings. In addition,
wetness is a severe limitation alfecting dwellings with or
without basements on the Corwin soil. It is a moderate
limitation affecting dwellings with basements on the
Barce soil. Surface drains, foundation drains, and
landscaping that removes runoff lower the water table
and help to overcome the wetness. Constructing
dwellings on elevated, well compacted fill material also
helps to overcome the wetness. The construction of
foundations, footings, or basement walls should include
using adequate reinforcement steel in concrete
foundations, excavating layers that have a high shrink-
swell potential, backfilling with sand or gravel, placing
structures on reinforced concrete slabs, and including
expansion joints in all concrete.

Because of the shrink-swell potential and the
potential for frost action, the Barce soil is moderately
limited as a site for local roads and streets. Because of
wetness, the shrink-swell potential, and low strength,
the Corwin soil is moderately limited as a site for local
roads and streets. Maintaining a crown in roads and
streets, constructing the roads and streets on raised,
well compacted fill material, and providing adequate
side ditches and culverts can minimize the damage
caused by wetness and frost action. Providing coarse
grained subgrade or base material helps to prevent the
damage caused by low strength and by shrinking and
swelling of the soil. Replacing or strengthening the
upper layer with a more suitable base material improves
the ability of the soil to support vehicular traffic.

Because of the wetness and the restricted
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permeability, these soils are severely limited as sites for
septic tank absorption fields. Perimeter drains around
the filter field lower the water table. Filling or meunding
with suitable filtering material improves the capacity of
the absorption field and helps to overcome the wetness
and the restricted permeability.

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

BfB2—Barce-Montmorenci complex, 1 to 4 percent
slopes, eroded. This map unit consists of very deep,
nearly level to gently sloping, moderately well drained
soils on knolls and ridgetops. The Barce soil is typically
on the lower side slopes and toot slopes. The
Montmorenci scil is on summits, shoulder slopes, and
the upper side slopes. Areas of these soils are
dominantly irreguiar in shape and range from 3 to 40
acres in size. The dominant size is about 15 acres. The
areas are about 35 percent Barce soil and 35 percent
Montmoerenci soil. The two soils occur as areas so
intricately mixed or so smail that it is not practical to
separate them in mapping.

Typically, the surface layer of the Barce soil is very
dark grayish brown loam mixed with yellowish brown
clay loam from the subsoil. It is about 10 inches thick.
The subsoil is about 38 inches thick. The upper part is
yellowish brown, friable clay loam and sandy clay loam,
and the lower part is light clive brown, mottled, firm
loam. The substratum to a depth of about 80 inches is
light olive brown loam. In a few areas the dark surface
layer is thinner. In some places the upper part of the
solum has less clay and more sand. In many small
areas the solum is less than 40 inches thick. In some
places the substratum is stratitied sandy and joamy
material. In a few areas silt loam glacial till is in the
substratum. Some areas have slopes of less than 1
percent or more than 4 percent.

Typically, the surface layer of the Montmorenci soil is
very dark grayish brown loam mixed with dark yellowish
brown clay loam from the subsoil. it is about 8 inches
thick. The subsoil is about 29 inches thick. The upper
part is dark yellowish brown, firm clay loam. The lower
part is yellowish brown, mottled, firm loam. The
substratum to a depth of about 80 inches is yellowish
brown, mottled loam. In some places the dark surface
layer is thicker. In other places the surface layer is
lighter colored. In a few areas the subsoil does not have
gray mottles. In places the subsoil has less sand and
more silt. A few areas have silt loam glacial till in the
substratum. In some small areas the solum is less than
24 inches or more than 40 inches thick. Some areas
have slopes of less than 1 percent or more than 4
percent.

Included with these soils in mapping are many small
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Figure 8.—No-till corn planted in corn stubble in an area of Barce-Montmorenci complex, 1 to 4 percent slopes, eroded.

areas of the somewhat poorly drained Gilboa and Odell
soils and the poorly drained Selma soils in the lower
lying areas. Also included are the very poorly drained
Peotone soils in depressions. Included soils make up
about 8 percent of the map unit.

The available water capacity is moderate in the
Barce and Montmorenci soils. Permeability is moderate
in the upper part of the solum in the Barce soil,
moderately slow in the lower part of the solum, and
slow in the substratum. It is moderate in the upper part
of the solum in the Montmorenci soil, moderately slow
in the lower part of the solum, and very slow or slow in
the substratum. The organic matter content in the
surface layer of both soils is moderate. Runoff is
medium. The Barce soil has a water table at a depth of
3 to 4 feet from winter through spring. The Montmorenci
soil has a water table at a depth of 2 to 4 feet from
winter through spring.

Most areas are used for cultivated crops. Some small

areas are used for hay or pasture.

These soils are well suited to corn, soybeans, and
small grain. Erosion is the main management concern.
The hazard of erosion can be reduced by water- and
sediment-control basins, diversions, terraces, crop
rotations, critical-area plantings, a system of
conservation tillage that leaves a protective cover of
crop residue on the surface, cover crops, green manure
crops, or grade-stabilization structures; by a
combination of these practices; or by a permanent
cover of vegetation. Grassed waterways help to control
erosion in drainageways. Using a cropping system that
includes close-growing crops helps to control erosion.
In areas where hillside seepage occurs, subsurface
drains should be installed. Cover crops, green manure
crops, and crop residue management help to maintain
or improve tilth, increase the rate of water infiltration,
improve aeration, and increase the content of
organic matter. This unit is well suited to no-till and
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ridge-till cropping systems_{fig. 8).

These soils are well suited to grasses and legumes,
such as orchardgrass and alfalfa, for hay or pasture.
Controlling runoff and erosion is a management
concern. Qvergrazing and grazing during wet periods
are also concerns. Overgrazing increases the hazard of
erosion and reduces piant density and hardiness.
Grazing during wet periods causes surface compaction,
which results in poor soil tilth, causes excessive runoff,
reduces forage yields, damages the sod, and reduces
plant density and hardiness. Maintaining a permanent
cover of grasses and legumes siows runoff and helps to
control erosion. Proper stocking rates, timely deferment
of grazing, restricted use during wet periods, and
rotation grazing help to control erosion, minimize
surface compaction, maintain good plant density and
hardiness, and keep the pasture in good condition.

Because of the shrink-swell potential, these soils are
moderately limited as sites for dwellings with or without
basements. The wetness is an additional limitation
affecting dwellings without basements in areas of the
Mnntmorenci soil. On sites for dwellings with
basements, the wetness is a moderate limitation in
areas of the Barce soil and a severe limitation in areas
of the Montmorenci soil. Surface drains, foundation
drains, and landscaping that removes runoff lower the
water table and help to overcome the wetness. The
construction of foundations, footings, or basement walls
should include using adequate reinforcement steel in
concrete foundations, excavating layers that have a
high shrink-swell potential, backfilling with sand or
gravel, placing structures on reinforced concrete slabs,
and including expansion joints in ali concrete. Placing
buildings on raised, well compacted fill material helps to
overcome the wetness.

Because of the potential for frost action and the
shrink-swell potential, the Barce soil is moderately
limited as a sits for local roads and streets. The
Montmorenci soil is severely limited as a site for local
roads and streets because of low strength and the
shrink-swell potential. Maintaining a crown in roads and
streets, constructing the roads and streets on raised,
well compacted fill material, and providing adequate
side ditches and culverts reduce the hazard of frost
action. Providing coarse grained subgrade or base
material helps to prevent the damage caused by frost
action, low strength, and shrinking and swelling of the
soil.

Because of the wetness and the restricted
permeability, these soils are severely limited as sites for
seplic tank absorption fields. Perimeter drains around
the filter field help 1o lower lhe water table. Filling or
mounding with suitable filtering material improves the
capacity of the absorption field and helps to overcome
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the wetness and the restricted permeabliity.
The land capability classification is lle. No woodland
ordination symbol is assigned.

Bh—Barry-Gilford complex. This map unit consists
of very deep, nearly level, poorly drained and very
poorly drained soils in depressional areas. The Barry
soil is in drainageways and the lower lying areas. The
Gilford soil is on very slight rises and the upper side
slopes of drainageways. This unit is frequently ponded
for brief periods by surface runoff from surrounding
soils. Areas are irregular in shape and range from 3 to
more than 500 acres in size. The dominant size is
about 100 acres. The areas are about 50 percent Barry
soil and 30 percent Gilford soil. The two soils occur as
areas so intricately mixed or so small that it is not
practical to separate them in mapping.

Typically, the surface layer of the Barry soil is very
dark gray fine sandy loam about 12 inches thick. The
subsoil is dark gray and gray, mottled, firm loam about
a5 inches thick. The substratum to a depth of about 60
inches is grayish brown, mottled loam. In places the
surface layer contains more sand. In some areas the
solum is more than 50 inches thick. In other areas the
lower part of the solum and the substratum are stratified
loamy and sandy material. Some areas have less clay
in the subsoil. In a few places the subsoil and the
substratum have more clay.

Typically, the surface layer of the Gilford soil is very
dark gray fine sandy loam about 18 inches thick. The
subsoil is dark gray, very friable fine sandy loam about
12 inches thick. The substratum to a depth of about 60
inches is gray loamy sand and sand. In places the
subsoil has more clay. In some areas the solum has
more sand. In other areas the substratum has loam
glacial till. In a few places the substratum contains more
gravel.

Included with these soils in mapping are some small
areas of the somewhat poorly drained Ridgeville,
Seatield, and Sumava scils in the slightly higher
positions. Also included are areas of the well drained
Octagon soils in the higher positions. Included soils
make up about 10 percent of the map unit.

The available water capacity is high in the Barry soil
and moderate in the Gilford soil. Permeability is
moderate in the solum of the Barry soil and slow in the
substratum. It is moderately rapid in the solum of the
Gilford soil and rapid in the substratum. The content of
organic matter is high in ihe surface layer of the Barry
soil and moderate in the surface layer of the Gilford
soil. Runoff is very slow or ponded on both soils. A
water table is at or above the surface from late fall
through spring.

Most areas are used for cultivated crops. A few
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areas are used for hay or pasture.

These soils are well suited to corn, soybeans, and
small grain. Wetness, ponding, and soil blowing are the
main management concerns. Droughtiness is also a
concern in areas of the Gilford soil. A drainage system
helps to lower the water table and raises the
temperature of the soil more quickly in the spring. The
wetness can be reduced by controlling the water table
with open ditches, surface drains, subsurface drains, or
a combination of these practices. Ponded areas can
generally be drained with an open inlet pipe in
conjunction with subsurface drainage. Using a finely
meshed filter to cover drainage tile helps to prevent the
tile from filling with sediments. Pumping can be used in
areas where a suitable outlet is not available. Excessive
drainage by the subsurface drainage system may cause
droughtiness in the Gilford soil. Because cutbanks are
unstable in areas of the Gilford soil, caution is advised if
heavy equipment is used near open excavations. The
hazard of soil blowing can be reduced by establishing
windbreaks, using a system of conservation tillage that
leaves a protective cover of crop residue on the
surface, planting buffer strips or vegetative barriers, or
ridging at an angle to the prevailing wind; by using a
combination of these practices; or by maintaining a
permanent cover of vegetation. Irrigation systems
reduce seasonal crop stress and increase crop yieids.
Crop residue management, green manure crops, and
cover crops improve or maintain tilth, increase the rate
of water infiltration, improve aeration, and increase the
content of organic matter. These soils are well suited to
the ridge-tilt cropping system.

These soils are well suited to grasses and legumes,
such as reed canarygrass and ladino clover, for hay
and pasture. Ponding and the hazard of soil blowing are
management concerns. Frost heaving and excess
wetness are limitations. Overgrazing and gazing during
wet periods are also concerns. Water management
practices, such as drainage, are needed for high yields
of hay and pasture. Overgrazing reduces plant density
and hardiness. Grazing during wet periods causes
surface compaction, which results in poor soil tilth,
reduces forage yields, damages the sod, and reduces
plant density and hardiness. Maintaining a permanent
cover of grasses and legumes helps to control soil
blowing. Water-tolerant species are best suited to these
soils. Deep-rooted legumes, such as alfalfa, are not as
well suited as shallow-rooted crops. Proper stocking
rates, timely deferment of grazing, restricted use during
wet periods, and rotation grazing help to minimize
surface compaction, maintain good plant density and
hardiness, and keep the pasture in good condition.

The Barry soil is well suited to trees, and the Gilford
soil is fairly well suited. The main management
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concems are equipment limitations, seedting mortality,
the windthrow hazard, and plant competition. The
equipment limitations can be overcome by delaying
timber harvesi until dry periods or until the soil is
frozen. Planting more trees than is necessary helps to
overcome seedling mortality, but thinning may be
required later. The seedling mortality rate can also be
reduced by using containerized stock. Harvest methods
that leave some mature trees to provide shade and
protection for seedlings may be needed. Seedlings
survive and grow well if competing vegetation is
controlled. Selecting water-tolerant species helps to
overcome the windthrow hazard. Harvest methods that
do not leave the remaining trees isolated or widely
spaced should be used. Care should be taken to avoid
damaging the surficial root systems of unharvested
trees. Site preparation and the control or removal of
unwanted trees and shrubs can be accomplished by
spraying, cutting, or girdling. Additional management
practices include keeping livestock from the woodland,
harvesting mature trees, and saving desired seed trees.

Because of ponding. these soils are generally
unsuited to use as sites for dwellings or sanitary
facilities. Because of the ponding and the potential for
frost action, the soils are severely limited as sites for
local roads and streets. Maintaining a crown in roads,
constructing the roads on raised, well compacted fill
material, and providing adequate side ditches and
culverts hefp to prevent the damage caused by frost
action and ponding. Providing coarse grained subgrade
or base material also helps to prevent the damage
caused by frost action.

The land capability classification is Ilw. The woodland
ordination symbol is 5W for the Barry soil and 4 for
the Gilford soil.

BmB—Brems loamy sand, 1 to 3 percent slopes.
This very deep, nearly level or gently sloping,
moderately well drained soil is on slightly convex rises
or ridges. Individual areas are irregularly shaped and
range from 3 to 80 acres in size. The dominant size is
about 10 acres.

Typically, the surface layer is dark brown loamy sand
about 7 inches thick. The subsol! is about 29 inches
thick. The upper part is dark brown, very friabie loamy
fine sand; the next part is yellowish brown, very friable
loamy sand; and the lower part is yellowish brown,
motiled, very friable sand. The substratum extends to a
depth of about 60 inches. It is yellowish brown sand in
the upper part and yellowish brown, mottled sand in the
lower part. In some areas the surface layer is darker
and thicker. In many places the gray mottles are not
readily visible because of iron stains on the sand
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grains. Some areas have slopes of less than 1 percent
or more than 3 percent.

Included with this soil in mapping are some smail
areas of the very poorly drained Maumee and Newion
soils and the somewhat poorly drained Morocco and
Seafield soils in the lower positions on the landscape.
Also included are a few areas of the moderately well
drained and well drained Oakville soils in the higher
positions. Included soils make up about 10 percent of
the map unit.

The available water capacity is low in the Brems soil.
Permeability is rapid. The content of organic matter in
the surface layer is low. Runcff is slow. This soil has a
high water table at a depth of 2 to 3 feet from winter
through early spring.

Most areas are used for cultivated crops. Many areas
are used as woodland. A few areas are used for
specialty crops, hay, or pasture.

This soil is poorly suited to corn, soybeans, and
small grain. Droughtiness, soil blowing, and the hazard
of erosion are the main management concerns.
Irrigation systems can be used to reduce seasonal crop
stress and increase crop yields. The hazard of soil
blowing can be reduced by establishing windbreaks,
using a system of conservation tillage that leaves a
protective cover of crop residue on the surface, planting
buffer strips or vegetative barriers, or ridging at an
angle to the prevailing wind; by using a combination of
these practices; or by maintaining a permanent cover of
vegetation. Because cutbanks are unstable, caution is
advised if heavy equipment is used near open
excavations. Crop residue management, cover crops,
and green manure crops help to maintain or improve
the content of organic matter. This soil is well suited to
no-till farming.

This soil is fairly well suited to grasses and legumes,
such as bromegrass and alfalfa, for hay. It is well suited
to pasture. Soil blowing, droughtiness, overgrazing, and
grazing during wet periods are major management
concerns. Overgrazing increases the hazard of soil
blowing and reduces plant density and hardiness.
Grazing during wet periods causes surface compagtion,
which results in poor sqil tilth, reduces forage yields,
damages the sod, and reduces plant density and
hardiness. A permanent cover of grasses and legumes
helps to control soil blawing. Deep-rooted legumes and
drought-tolerant species are best suited. Irrigation helps
1o overcome droughtiness. Proper stocking rates, timely
deferment of grazing, restricted use during wet periods,
and rotation grazing help to control soil blowing,
minimize surface compaction, maintain good plant
density and hardiness, and keep the pasture in gcod
condition.

This soil is well suited to trees. Seedling mortality is
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the main management concern. Pines, which have a
deep taproot system, generally grow well on this soil.
Woecedland management includes keeping livestock from
the woodland, harvesting mature trees, and saving
desired seed trees.

Because of wetness, this soil is moderately limited as
a site for dwellings without basements and severely
limited as a site for dwellings with basements. Surface
drains, foundation drains, and landscaping that removes
runoff lower the water table and help to overcome the
wetness. Building houses on elevated, well compacted
fill material helps to overcome the wetness.

Because of the wetness, this soil is moderately
limited as a site for local roads and streets. Maintaining
a crown in roads and streets, constructing the roads
and streets on raised, well compacted fill material, and
providing adequate side ditches and culverts help to
overcome the wetness.

Because of the wetness and poor filtering qualities,
this soil is severely limited as a site for septic tank
absorption fields. Perimeter drains around the filter field
help to lower the water table. Filling or mounding with
suitable filtering material improves the capacity of the
absorption field and helps to overcome the wetness and
the poor filtering capacity of the soil.

The land capability ciassification is 1Vs. The
woodland ordination symbol is 4A.

By—Bryce silty clay loam. This very deep, nearly
level, poorly drained soil is in depressions and
drainageways. It is frequently ponded for brief periods
by surface runoff from surrounding soils. Individual
areas are long and irregularly shaped. They range from
4 to 350 acres in size. The dominant size is about 100
acres.

Typicaily, the surface soil is black siity clay loam
about 16 inches thick. The subsoil is dark gray, gray,
and grayish brown, mottled, firm and very firm silty clay
about 37 inches thick. The substratum to a depth of
about 60 inches is light brownish gray, mottied silty
clay. In places the solum contains more sand. Some
areas have a layer of silt loam overwash from the
surrounding higher areas.

Included with this soil in mapping are a few small
areas of Simonin, Swygert, and Swygert Variant soils.
The moderately well drained Simonin and Swygert
Variant soils are in the higher positions on the
fandscape. The somewhat poorly drained Swygert soils
are on low rises. Included soils make up about 9
percent of the map unit.

The available water capacity is moderate in the
Bryce soil. Permeability is slow in the upper part of the
solum and slow or very slow in the lower part of the
solum and in the substratum. The content of organic
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matter in the surface layer is high. Runoff is very slow
or ponded. The seasonal high water table is at or above
the surface from late winter through spring.

Most areas are used for cultivated crops. A few areas
are used for hay or pasture.

This soil is well suited to corn, soybeans, and small
grain. Wetness and ponding are the main management
concerns, The surface layer is firm. If the soil is tilled
when wet, large clods form. The clods become hard
when they dry. Because of the cloddiness, preparing a
seedbed is difficult. Keeping tillage to a minimum helps
to maintain good tilth. Soil tilth may improve if there are
several cycles of freezing and thawing during the
winter. A drainage system helps to lower the water table
and raises the temperature of the s0il more quickly in
the spring, thus allowing the planting ot longer season
varieties of adapted crops. The wetness can be reduced
by controlling the water tabie with open ditches, surface
drains, subsurface drains, or a comhination of these
practices. Water management practices, such as
drainage, are necessary for high yields of adapted
crops. Small enclosed depressions can be drained with
an open iniet pipe in conjunction with subsurface
drainage. Pumping can be used in areas where a
suitable outlet is not available. In subsurface drainage
systems, the tile lines should be spaced close together
because of the clayey subsoil. Crop residue
management, cover crops, and green manure crops
help to maintain or improve tilth, increase the rate of
water infiltration, improve aeration, and increase the
content of organic matter. This soil is well suited to fall
plowing and fall chisel cropping systems.

This soil is weill suited to grasses and legumes, such
as reed canarygrass and ladino clover, for hay and
pasture. Ponding is a hazard. Frost heaving and excess
water are limitations. Overgrazing and grazing during
wet periods are also major management concerns.
Water management practices, such as drainage, are
necessary for high yields of hay and pasture.
Overgrazing reduces plant density and hardiness.
Grazing during wet periods causes surface compaction,
which results in poor soil tilth, reduces forage yields,
damages the sod, and reduces plant density and
hardiness. Water-tolerant species are best suited.
Deep-rooted legumes, such as alfalfa, are not as well
suited as shallow-rooted crops. Proper stocking rates,
timely deferment of grazing, restricted use during wet
periods, and rotation grazing help to minimize surface
compaction, maintain good plant density and hardiness,
and keep the pasture in good condition.

Because of ponding, this sail is generally unsuited to
use as a site for dwellings or septic tank absorption
fields. Because of the ponding, low strength, and the
siirink-swell potential, it is severely limited as a site for
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local roads and streets. Maintaining a crown in roads
and streets, constructing the roads and streets on
raised, well compacted fill material, 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 helps to
prevent the damage caused by low strength and by
shrinking and swelling of the soil.

The land capability classification is |lw. No woodland
ordination symbol is assigned.

Co—Comfrey loam, frequently flooded, undrained.
This very deep, nearly level, very poorly drained soil is
in low lying areas on bottom land and in old stream
channels. It is frequently flooded for brief or iong
periods. individual areas are long and narrow and range
from 5 to 70 acres in size. The dominant size is about
50 acres.

Typically, the surface soil is very dark gray and black
loam about 31 inches thick. The subsoil is gray,
mottled, friable loam about 13 inches thick. The
substratum to a depth of about 80 inches is gray,
mottled loam. In places the soil contains less clay
throughout. Some areas have a dark surface scil more
than 36 or less than 24 inches thick. In a few areas the
solum contains more silt and less sand.

Included with this soil in mapping are a few small
areas of the well drained Miami soils in the higher
positions on the landscape. These soils make up about
2 percent of the map unit.

The available water capacity is high in the Comfrey
soil. Permeability is moderate. The content of organic
matter in the surface layer is high. Runoff is very slow.
The seasonal high water table is at or near the surface
fram late winter through spring.

Most areas are used as unimproved pasture or
woodland. Pastured areas consist of water-tolerant
grasses. Woodlots support water-tolerant trees, such as
eastern cottonwood, pin cak, sycamore, and willow. A
few small areas are used for cultivated crops or hay.

This soil is generally unsuited to corn, soybeans, and
small grain. Frequent flooding and equipment limitations
are the main management concerns. Most areas are
too narrow for drainage systems or flood protection.

This soil is well suited to wetland wildlife habitat. It Is
frequently flooded by backwater from adjacent streams
and drainageways. Areas of this soil are covered with
aquatic and semiaquatic vegetation, such as cattails,
rushes, sedges, waterlilies, pondweed, duckweed,
spatterdock, and water-tolerant trees and shrubs. These
plants provide cover, nesting, and food for many
aquatic animals, including ducks, geese, and other
birds. Areas of this soil also provide food and cover for
wildlife, such as deer, fox, raccoons, and muskrat.
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This soil is generaliy unsuited to grasses and
legumes for hay. It is poorly suited to pasture. If used
for pasture, reed canarygrass and ladino clover are best
suited. Flooding and excess water are management
concerns. Frost heaving is a limitation. Overgrazing and
grazing during wet periods are alsc management
concerns. Overgrazing reduces plant density and
hardiness. Grazing during wet periods causes surface
compaction, which results in poor soil tilth, reduces
forage yields, damages the sod, and reduces plant
density and hardiness. Water-tolerant species are best
suited. Desp-rooted legumes, such as alfalfa, are not as
well suited as shallow-rooted crops. Proper stocking
rates, timely deferment of grazing, restricted use during
wet periods, and rotation grazing help to minimize
surface compaction, maintain good plant density and
hardiness, and keep the pasture in good condition.

Because of the flooding, this soil is generally
unsuited to use as a site for dwellings or septic tank
absorption fields. Because of low strength, wetness,
and floeding, it is severely limited as a site for local
roads and streets. Maintaining a crown in roads and
streets, constructing the roads and streets on raised,
well compacted fill material, and providing adequate
side ditches and culvers help 1o control the flooding
and wetness. Providing coarse grained subgrade or
base material helps to prevent the damage caused by
low strength.

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

Cr—Conrad loamy fine sand. This very deep, nearly
level, very poorly drained soil is in nearly level or
depressional areas. It is frequently ponded for brief
periods by surface runoff from surrounding soils.
Individual areas are broad and irregularly shaped and
range from 300 to 1,000 acres in size. The dominant
size is about 400 acres.

Typically, the surface layer is very dark gray loamy
fine sand about B inches thick. The substratum extends
to a depth of about 60 inches. It is light brownish gray,
mottled fine sand in the upper part; light yellowish
brown, mottled fine sand in the next part; and pale
brown and brown sand in the lower part. In a few
places the dark surface soil is thicker. In some places
the upper part of the profile is more acid or has iron
accumulations.

Included with this soil in mapping are some small
areas of the somewhat poorly drained Tedrow and
Zaborosky soils. These soils are in the slightly higher
positions on the landscape. They make up about 5
percent of the map unit.

The available water capacity is low in the Conrad
soil. Permeability is rapid. The content of organic matter
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in the surface layer is moderate. Runoff is very slow or
ponded. The seasonal high water table is at or above
the surface from late fall through spring.

Most areas are used for cultivated crops.

This soil is fairly well suited to corn, soybeans, and
small grain. Wetness, ponding, soil blowing, and
droughtiness are the main management concems. A
drainage system helps to lower the water table and
raises the temperature of the soil more quickly in the
spring, thus allowing the planting of longer season
varieties of adapted crops. The wetness can be reduced
by controlling the water table with open ditches, surface
drains, subsurface drains, or a combination of these
practices. Pumping can be used in areas where a
suitable outlet is not available. Using a finely meshed
filter to cover drainage tile helps to prevent the tile from
filling with sediments. Excessive drainage by the
subsurface drainage system can cause droughtiness.
Because cutbanks are unstable, caution is advised if
heavy equipment is used near open excavations. The
hazard of soil blowing can be reduced by establishing
windbreaks, using a system of conservation tillage that
leaves a protective cover of crop residue on the
surface, planting buffer strips or vegetative barriers, or
ridging at an angle to the prevailing wind; by using a
combination of these practices; or by maintaining a
permanent cover of vegetation. Irrigation systems can
reduce seasonal crop stress and increase crop yields.
Droughtiness can be minimized by controlling the water
table with subsurface irrigation. Crop residue
management, cover crops, and green manure crops
help to maintain or improve tilth and the content of
organic matter. This soil is well suited to the ridge-till
cropping system.

This soil is well suited to grasses and legumes, such
as reed canarygrass and ladino clover, for hay and
pasture. Soil blowing, droughtiness, and ponding are
hazards. Frost heaving and excess water are
limitations. Water management practices, such as
drainage and irrigation, are necessary for high yields of
hay and pasture. Overgrazing and grazing during wet
periods are also major management concerns,
Overgrazing reduces plant density and hardiness.
Grazing during wet periods causes surface compaction,
which results in poor soil tilth, reduces forage yields,
damages the sod, and reduces plant density and
hardiness. Water-tolerant species are best suited to this
soil. Deep-rooted legumes, such as alfalfa, are not as
well suited as shallow-rooted crops. Proper stocking
rates, timely deferment of grazing, restricted use during
wet periods, and rotation grazing help to minimize
surface compaction, maintain good plant density and
hardiness, and keep the pasture in good condition.

Because of the ponding, this soil is generally
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unsuited to use as a site for dwellings or septic tank
absorption fields and is severely limited as a site for
local roads and streets. Maintaining a crown in roads
and streets, constructing the roads and streets on
raised, well compacted fili matertal, and providing
adequate side ditches and culverts help to overcome
the ponding.

The land capability classification is |llw. No woodland
ordination symbal is assigned.

CtA-—Corwin fine sandy loam, 0 to 2 percent
slopes. This very deep, nearly ievel, moderately well
drained soil is on the summits of slightly convex rises or
ridges. Individua! areas are irregularly shaped and
range from 10 to B0 acres in size. The dominant size is
about 20 acres.

Typically, the surface soil is very dark gray and very
dark grayish brown fine sandy loam about 12 inches
thick. The subsoil is about 28 inches thick. The upper
part is dark yellowish brown and yellowish brown,
friable clay loam; the next part is yellowish brown,
mottied, friable clay loam; and the lower part is brown,
mottled loam. The substratum to a depth of about 60
inches is brown, mottied loam. In a few areas, the dark
surface layer is thinner or the surface layer is lighter in
color. In a few places the substratum is stratified sands
and loams. Some areas have slopes of more than 2
percent. In a few places the depth to the underlying
material is more than 40 inches. In some small
moderately eroded areas, the subsoil is mixed with the
surface layer. In places the upper part of the solum has
more sand.

Included with this soil in mapping are some small
areas of Barce and Odell soils. The moderately well
drained Barce soils have more sand in the upper part of
the subsoil than the Corwin soil. They are in the less
sloping areas. The somewhat poorly drained Odell soils
are slightly lower on the landscape than the Corwin soil.
Included soils make up about 5 percent of the map unit,

The available water capacity is high in the Corwin
soil. Permeability is moderate. The content of organic
matter in the surface layer is moderate. Runoff is slow.
The seasonal high water table is at a depth of 2 to 4
feet from early winter through early spring.

Most areas are used for cultivated crops. A few areas
are used for hay or pasture.

This soil is well suited to corn, soybeans, and small
grain. Soil biowing is the main management concern.
The hazard of soil blowing can be reduced by
establishing windbreaks, using a system of conservation
tillage that leaves a protective cover of crop residue on
the surface, planting buffer strips or vegetative barriers,
or ridging at an angle to the prevailing wind; by using a
combination of these practices; or by maintaining a
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permanent cover of vegetation. Crop residue
management, cover crops, and green manure crops
help to maintain or improve tilth, increase the rate of
water infiltration, improve aeration, and increase the
content of organic matter. This soil is well suited to
ridge-till and no-till cropping systems.

This soil is well suited to grasses and legumes, such
as orchardgrass and alfalfa, for hay and pasture. Soil
blowing is a hazard. Overgrazing and grazing during
wet periods are also major management concerns.
Overgrazing increases the hazard of soil blowing and
reduces plant density and hardiness. Grazing during
wet periods causes surface compaction, which results
in poor soil tilth, reduces forage vields, damages the
sod, and reduces plant density and hardiness. Deep-
rooted legumes and drought-tolerant species are best
suited to this soil. Proper stocking rates, timely
deferment of grazing, restricted use during wet periods,
and rotation grazing help to control soil blowing, reduce
surface compaction, maintain good plant density and
hardiness, and keep the pasture in gocd condition.

This soil is not rated for timber production. Most trees
in areas of this soil are planted in windbreaks.

Because of wetness and the shrink-swell potential,
this soil is moderately limited as a site for dwellings
without basements. It is severely limited as a site for
dwellings with basements because of the wetness.
Adequate surface and subsurface drainage helps to
overcome the wetness. Foundation drains and
landscaping that removes runoff lower the water table
and also help to overcome the wetness. The
construction of foundations, footings, and basement
walls should include using adequate reinforcement steel
in concrete foundations, excavating layers that have a
high shrink-swell potential, backfilling with sand or
gravel, placing structures on reinforced concrete slabs,
and including expansion joints in all concrete.

Because of low strength, wetness, and the shrink-
swell potential, this soil is moderately limited as a site
for local roads and streets, Maintaining a crown in
roads and streets, constructing the roads and streets on
raised, well compacted fill material, and providing
adequate side ditches and culverts help to overcome
the wetness. Providing coarse grained subgrade or
base material helps to prevent the damage caused by
shrinking and swelling and by low strength.

Because of the wetness, this soil is severely limited
as a site for septic tank absorption fields. Perimeter
drains around the filter field help to lower the water
table. Filling or mounding with suitable filtering material
improves the capacity of the absorption field and helps
to overcome the wetness.

The land capability classification is I. No woodland
ordination symbol is assigned.
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CtB2—Corwin fine sandy loam, 2 to 6 percent
slopes, eroded. This very deep, gently sloping,
moderately well drained soil is on slightly convex rises
or ridges. Individual areas are irregularly shaped and
range from 10 to 80 acres in size. The dominant size is
about 20 acres.

Typically, the surface layer is about 10 inches thick.
It is very dark grayish brown fine sandy loam mixed with
dark yellowish brown loam from the subsoil. The subsail
is about 30 inches thick. The upper part is dark
yellowish brown, friable loam; the next part is yellowish
brown, firm clay loam; and the lower part is brown,
mottled, firm loam. The substratum to a depth of about
60 inches is brown, mottled loam. in a few places, the
dark surface layer is thinner or the surface layer is
lighter in color. In a few areas more sand is in the upper
part of the solum. In some places the substratum is
stratified sands and loams. Some areas have slopes of
less than 2 percent or more than 6 percent and are
more eroded. In a few places the solum is more than 40
inches thick.

Included with this soil in mapping are a few small
areas of Barce and Odell soils. The moderately well
drained Barce soils have more sand in the upper part of
the subsoil than the Corwin soil. They are in the less
sloping areas. The somewhat poorly drained Odell soils
are in the slightly lower positions on the landscape.
Also included are areas that have stones on the
surface. The stones are as much as 1 foot in diameter,
Included areas make up about 8 percent of the map
unit.

The available water capacity is high in the Corwin
soil. Permeability is moderate. The content of organic
matter in the surface layer is moderate. Runoff is
medium. The seasonal high water table is at a depth of
2 to 4 feet from early winter through early spring.

Most areas are used for cultivated crops. A few areas
are used for hay or pasture.

This sail is well suited to corn, soybeans, and small
grain. Erosion and soil blowing are the main
management concerns. Erosion and surface runoff can
be controlled by using conservation practices, such as
crop rotation, critical-area plantings, terraces,
diversions, water- and sediment-control basins, cover
crops, green manure crops, grade-stabilization
structures, and conservation tillage systems that leave a
protective cover of crop residue on the surface.
Grassed waterways help to control erosion in
drainageways. The hazard of soil blowing can be
reduced by establishing windbreaks, using a system of
conservation tillage that leaves a protective cover of
crop residue on the surface, planting buffer strips or
vegetative barriers, or ridging at an angle 1o the
prevailing wind; by using a combination of these
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practices; or by maintaining a permanent cover of
vegetation. Cover crops, green manure crops, and crop
residue management help to maintain or improve tilth,
increase the rate of water infiltration, improve asration,
and increase the content of organic matter. In areas
where hillside seepage occurs, subsurface drains
should be installed. This soil is well suited to ridge-till
and no-till cropping systems.

This soil is well suited to grasses and legumes, such
as orchardgrass and alfalfa, for hay and pasture. Soil
blowing, runoff, and erosion are management concerns.
Overgrazing and grazing when the soil is too wet are
also concerns. Grazing during wet periods causes
surface compaction, which results in poor soil tilth,
reduces forage yields, damages the sod, and reduces
plant density and hardiness. Maintaining a permanent
cover of grasses and legumes reduces the runoff rate
and helps to control soil blowing and erosion. Proper
stocking rates, timely deferment of grazing, restricted
use during wet periods, and rotation grazing help to
control erasion and soil blowing, minimize surface
compaction, maintain good plant density and hardiness,
and keep the pasture in good condition.

Because of wetness and the shrink-swell potential,
this soil is moderately limited as a site for dwellings
without basements. It is severely limited as a site for
dweilings with basements because of the wetness.
Surface draing, foundation drains, and landscaping that
removes runoff lower the water table and help to
overcome the wetness. The construction of foundations,
footings, or basement walls should include using
adequate reinforcement steel in concrete foundations,
excavating layers that have a high shrink-swell
potential, backfiling with sand or gravel, placing
structures on reinforced concrete slabs, and including
expansion joints in all concrete.

Because of the wetness, the shrink-swell potential,
and low strength, this soil is moderately limited as a site
for local roads and streets. Maintaining a crawn in
roads and streets, constructing the roads and streets on
raised, weil compacted fill material, and providing
adequate side ditches and culverts help to overcome
the wetness. Providing coarse grained subgrade or
base material helps to prevent the damage caused by
low strength and by shrinking and sweliing of the soil.

Because of the wetness, this soil is severely limited
as a sile for septic tank absorption fields. Perimeter
drains around the filter field help to lower the water
table. Filling or mounding with suitable filtering material
improves the capacity of the absorption field and helps
to overcome the wetness.

The land capability classification is lle. No woodland
ordination symbol is assigned.
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Cv—Craigmile sandy loam, frequently flooded.
This very deep, nearly level, very poorly drained soil is
in broad depressions on bottom land. It is frequenlly
flooded and frequently ponded for brief to very long
periods. Individual areas are irregularly shaped and
range from 10 to 600 acres in size. The dominant size
is about 100 acres.

Typically, the surface soil is black sandy loam about
14 inches thick. The substratum extends to a depth of
about 6C inches. It is grayish brown, mottled sandy
loam in the upper part; dark gray, gray, and light
brownish gray, mottled sandy loam in the next part; and
light brownish gray, light gray, and dark yellowish
brown, mottied sand in the lower part. In places the soil
has more clay throughout. In a few areas it has less
clay in the upper part of the profile. In some places the
upper pan of the subsaoii is not characterized by an
irregular decrease in organic carbon.

Included with this soil in mapping are some small
areas of the somewhat poorly drained Algansee soils.
These soils are in the slightly higher positions on the
landscape. They make up about 4 percent of the map
unit.

The available water capacity is moderate in the
Craigmile soil. Permeability is moderately rapid in the
loamy material and rapid in the sandy material. The
content of organic matter in the surface layer is very
high. Runoff is very slow or ponded. The seasonal high
water table is at or above the surface from fall through
spring.

Most areas are used for cultivated crops.

This soil is fairly well suited to corn and soybeans.
Wetness, ponding, flooding, and soil blowing are the
main management concerns. Small grain planted in the
fall is subject to severe damage during pericds of
prolonged ponding and flooding. Planting short-season
varieties of adapted crops in late spring helps to
minimize damage or loss caused by ponding and
flooding. Some areas can be protected from flooding by
constructing dikes and levees. The wetness can be
reduced by controlling the water table with open
ditches, surface drains, subsurface drains, or a
combination of these practices. Pumping can be used in
areas where a suitable outlet is not available. Using a
finely meshed filter to cover drainage tile helps to
prevent the tile from filling with sediments. Because
cutbanks are unstable, caution is advised if heavy
equipment is used near open ditches. Drained areas
are frequently droughty during the summer months.
Water management practices, such as controlled
drainage and subsurface irrigation, can be used to
minimize the effects of droughtiness and increase crop
yields. Soil blowing can be minimized by establishing
windbreaks, using a system of conservation tillage that
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leaves a protective cover of crop residue on the
surface, planiing buffer strips or vegetative barriers, or
ridging at an angle to the prevailing wind; by using a
combination of these practices; or by maintaining a
pemmanent cover of vegetation. Cover crops, green
manure crops, and crop residue management help to
maintain or improve tilth, increase the rate of water
infitration, improve aeration, and increase the content
of organic matter.

This soil is well suited to grasses and legumes, such
as reed canarygrass and ladino clover, for hay and
pasture. Ponding, soil blowing, and flooding are
hazards. Frost heaving and excess water are additional
concerns. Water management practices, such as
drainage, are necassary for high yields of hay and
pasture. Some areas can be protected from floeding by
dikes and levees. Overgrazing reduces plant density
and hardiness. Grazing during wet periods causes
surface compaction, which results in poor soil tilth,
reduces forage yields, damages the sod, and reduces
plant density and hardiness. A permanent cover of
grasses and legumes helps to control soil slowing.
Walter-tolerant specles are best suited to this soil.
Deep-rocted legumes, such as alfalfa, are not as well
suited as shallow-rocted legumes. Proper stocking
rates, timely deferment of grazing, restricted use during
wet periods, and rotation grazing help to minimize
surface compaction, maintain good plant density and
hardiness, and keep the pasture in good condition.

This soil is poorly suited to trees. The main
management concerns are equipment limitations,
seedling mortality, the windthrow hazard, and plant
competition. The equipment limitations can be
overcome by delaying timber harvest until dry periods
or until the soil is frozen. Planting more trees than is
necessary helps to overcome seedling mortality, but
thinning may be required later. The seedling mortality
rate can also be reduced by using containerized stock.
Harvest methods that leave some mature trees to
provide shade and protection for seedlings may be
needed. Seedlings survive and grow well if competing
vegetation is controlled. Selecting water-tolerant
species helps to overcome the windthrow hazard.
Harvest methods that do not leave the remaining trees
isolated or widely spaced should be used. Care should
be taken to avoid damaging the surficial root systems of
unharvested trees. Site preparation and the control or
removal of unwanted trees and shrubs can be
accomplished by spraying, cutting, and girdling.
Additional management practices include keeping
livestock from the woodland, harvesting mature trees,
and saving desired seed trees.

Because of the flooding and the ponding, this soil is
generally unsuited to use as a site for dwellings or
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septic tank absorption fields. Because of the flooding,
the ponding, and the potential for frost action, the scil is
severely limited as a site for local roads and streets.
Maintaining a crown in roads and streets, constructing
the roads and streets on well compacted fill material
raised above flood levels, and providing adequate side
ditches and culverts help to prevent the damage caused
by frost action, flooding, and ponding. Providing coarse
grained subgrade or base material helps to prevent
frost damage.

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

Cz—Craigmile mucky silt loam, frequently flooded,
undrained. This very deep, nearly level, very poorly
drained soil is in broad depressions on bottom land. It is
frequently flooded for brief to very long periods and is
frequently ponded for very long periods. Individual
areas are broad and irregularly shaped and range from
20 to 200 acres in size. The dominant size is about 80
acres.

Typically, the surface soil is about 10 inches thick. it
is very dark brown mucky silt loam in the upper part
and very dark gray loam in the lower part. The
substratum extends to a depth of about 60 inches. In
sequence downward, it is dark gray, mottled fine sandy
loam; dark yellowish brown, mottled loamy fine sand;
dark gray and brown, mottled fine sand; and strong
brown sand. In places the soil has more clay
throughout. In a few areas it has less clay in the upper
part of the profile.

Included with this soil in mapping are a few small
areas of the somewhat poorly drained Algansee soils.
These soils are in the slightly higher positions on the
landscape. They make up about 2 percent of the map
unit.

The available water capacity is moderate in the
Craigmile soil. Permeability is moderately rapid in the
loamy material and rapid in the sandy material. The
content of organic matter in the surface layer is very
high. Surface runoff is very slow or ponded. The
seasonal high water table is at or above the surface
from fall through spring.

Most areas are used as wetland wildlife habitat. They
are covered with aguatic and semiaquatic vegetation,
such as cattails, rushes, sedges, waterlilies, pondweed,
duckweed, spatterdock, and water-tolerant trees and
shrubs. These plants provide cover, nesting areas, and
food for ducks, geese, and other birds. Areas of this soil
also provide habitat for furbearing animals and other
kinds of wildlife. These areas are flooded manually for
very long periods. The flooding provides wetland
habitat.

This soil is generally unsuited to corn, soybeans,
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small grain, and hay and is poorly suited to pasture.
Wetness, ponding, and flooding are the main
management concerns.

Areas of this soil are dominantly woedland. This solil
is poorly suited to trees. The main management
concems are equipment limitations, seedling mortality,
the windthrow hazard, and plant competition. The
equipment limitations can be overcome by delaying
timber harvest until dry periods or until the soil is
frozen. Planting more trees than is necessary helps to
overcome seedling mortality, but thinning may be
required later. The seedling mortality rate can also be
reduced by using containerized stock. Harvest methods
that leave some mature trees to provide shade and
protection for seedlings may be needed. Seedlings
survive and grow well if competing vegetation is
controlled, Selecting water-tolerant species helps to
overcome the windthrow hazard. Harvest methods that
do not leave the remaining trees isclated or widely
spaced should be used. Care should be taken to avoid
damaging the surficial root systems of unharvested
trees. Site preparation and the control or removal of
unwanted trees and shrubs can be accomplished by
spraying, cutting, or girdiing. Additional management
practices include keeping livestock from the woodland,
harvesting mature trees, and saving desired seed trees.

Because of the flooding and the ponding, this soil is
generally unsuited to use as a site for dwellings or
septic tank absorption fields. Because of the flooding,
the ponding, and the potential for frost action, the soil is
severely limited as a site for local roads and streets.
Maintaining a crown in roads and streets, constructing
the roads and streets on well compacted fill material
raised above flood levels, and providing adequate side
ditches and culverts help to prevent the damage caused
by frost action, flooding, and ponding. Providing coarse
grained subgrade or base material helps to prevent
frost damage.

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

DaA—Darroch fine sandy loam, D to 2 percent
slopes. This very deep, nearly level, somewhat poorly
drained soil is on slightly convex rises. Individual areas
are irregularly shaped and range from 5 to 60 acres in
size. The dominant size is about 15 acres.

Typicaily, the surface soil is very dark gray fine
sandy loam about 13 inches thick. The subsoil is about
23 inches thick. The upper part is brown, mottled, firm
clay loam, and the lower part is yellowish brown,
mottled, friable loam. The substratum to a depth of 60
inches or more is grayish brown silt loam that has strata
of very fine sand and loamy sand. In places the
substratum contains more clay and less sand. in a few
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areas the substratum is not stratified and is firm silt
loam. In a few places the surface soit contains more
sand. In a few areas the solum is more than 40 inches
thick.

Included with this scil in mapping are some small
areas of the poorly drained Selma soils. These soils are
lower on the landscape than the Darroch soil. Also
included are areas of the moderately well drained
Elston Variant, Foresman, and Glenhall soifs in the
higher positions on the landscape. Included soils make
up about 10 percent of the map unit.

The available water capacity is high in the Darroch
soil. Permeability is moderately slow. The content of
organic matter in the surface layer is moderate. Runoff
is slow. The seasonal high water table is at a depth of 1
to 3 feet from winter through spring.

Most areas are used for cultivated crops. A few areas
are used for hay or pasture.

This soil is well suited to corn, soybeans, and small
grain. Wetness and soil blowing are the main
management concerns. A drainage system helps to
lower the water table and raises the temperature of the
soil more quickly in the spring. The wetness can be
reduced by controlling the water table with open
ditches, surface drains, and subsurface drains. Using a
finely meshed filter to cover drainage tile helps to
prevent the tile frem filling with sediments. Because
cutbanks are unstable, caution is advised if heavy
equipment is used near open excavations. The hazard
of soil blowing can be reduced by establishing
windbreaks, using a system of conservation tillage that
leaves a protective cover of crop residue on the
surface, planting buffer strips or vegetative barriers, or
ridging at an angie to the prevailing wind; by using a
combination of these practices; or by maintaining a
permanent cover of vegetation. Cover crops, green
manure crops, and crop residue management help to
maintain or improve tilth, increase the rate of water
infiltration, improve aeration, and increase the content
of organic matter. This soil is well suited to the ridge-till
cropping system. )

This soil is well suited to grasses and legumas, such
as orchardgrass and ladino clover, for hay and pasture.
Soil blowing is a hazard. Excess water and frost
heaving are also management concerns. The excess
water can be removed by surface drains, subsurface
drains, or a combination of these practices. Maintaining
a permanent cover of grasses and legumes helps to
control soil blowing. Overgrazing reduces plant density
and hardiness. Grazing during wet periods causes
surface compaction, which results in poor soil tilth,
reduces forage yields, damages the sod, and reduces
plant density and hardiness. Deep-rooted legumes,
such as alfalfa, are not as well suited as shallow-rooted
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crops. Proper stocking rates, timely defsrment of
grazing, restricted use during wet periods, and rotation
grazing help to minimize surface compaction, maintain
good plant density and hardiness, and keep the pasture
in good condition.

Because of the wetness, this soil is severely limited
as a site for dwellings. Surface drains, foundation
drains, and landscaping that removes runoff lower the
water table and help to overcome the wetness. Building
houses on elevated, well compacted fill material also
helps to overcome the wetness.

Because of the potential for frost action, this soil is
severely limited as a site for local roads and streets.
Maintaining a crown in roads and streets, constructing
the roads and streets on raised, well compacted fill
material, and providing adequate side ditches and
culverls help to prevent the damage caused by frost
action. Providing coarse grained subgrade or base
material also helps to prevent the damage caused by
frost action.

Because of the wetness and the restricted
permeability, this soil is severely limited as a site for
septic tank absorption fields. Perimeter drains around
the filter field help to lower the water table. Filling or
mounding with suitable filtering material improves the
capacity of the absorption field and helps to overcome
the wetness and the restricted permeability.

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

DcA—Darroch silt loam, 0 ta 2 percent slopes. This
very deap, nearly level, somewhat pooriy drained soil is
on slightly convex rises. Individual areas are irregularly
shaped and range from 5 to 200 acres in size. The
dominant size is about 25 acres.

Typically, the surface layer is very dark grayish
brown silt loam about 8 inches thick. The subsurface
layer is very dark gray silt loam about 4 inches thick.
The subsoil is about 20 inches thick. The upper part is
dark brown, mottled silty clay loam, and the lower part
is yellowish brown, mottled clay ioam and lcam. The
substratum to a depth of about 60 inches is light
yellowish brown, mottled silt loam that has strata of fine
sand and fine sandy loam. In places the substratum
contains more clay and less sand. In some areas loam
material is in the lower part of the substratum. In a few
areas the solum is more than 40 inches thick. In a few
places the substratum is not stratified and is firm silt
loam.

Included with this sail in mapping are some small
areas of the poorly drained Selma soils. These soils are
in the lower positions on the landscape. Also included
are areas of the moderately well drained Elston Variant,
Foresman, and Glenhall soils in the higher positions on
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the landscape. Included soils make up about 10 percent
of the map unit.

The available water capacity is high in the Darroch
soil. Permeability is moderately slow. The content of
organic matter in the surface layer is moderate. Runcff
is slow. The seasonal high water table is at a depth of 1
to 3 feet from winter through spring.

Most areas are used for cultivated crops. A few areas
are used for hay or pasture.

This soil is well suited to corn, soybeans, and small
grain. Wetness is the main management concern. A
drainage system helps to lower the water table and
raises the temperature of the soil more quickly in the
spring. The wetness can be reduced by controlling the
water table with open ditches, surface drains, and
subsurface drains. Using a finely meshed filter to cover
drainage tile helps to prevent the tile from filling with
sediments. Because cutbanks are unstable, caution is
advised if heavy equipment is used near open
excavations. Cover crops, green manure crops, and
crop residue management help to maintain or improve
tilth, increase the rate of water infiltration, improve
aeraticn, and increase the content of organic matter,
This soil is well suited to fall chisel and ridge-till
cropping systems.

This soil is well suited to grasses and legumes, such
as orchardgrass and ladino clover, for hay and pasture.
Excess water and frost heaving are limitations. The
excess water can be removed by surface drains,
subsurface drains, or a combination of these practices.
Overgrazing and grazing during wet periods are major
management concerns. Overgrazing reduces plant
density and hardiness. Grazing during wet periods
causes surface compaction, which results in poor soil
tilth, reduces forage yields, damages the sod, and
reduces plant density and hardiness. Deep-rooted
legumes, such as alfalfa, are not as well suited as
shallow-rooted crops. Proper stocking rates, timely
deferment of grazing, restricted use during wet periods,
and rotation grazing help to minimize surface
compaction, maintain good plant density and hardiness,
and keep the pasture in good condition.

Because of the wetness, this soil is severely limited
as a site for dwellings. Surface drains, foundation
drains, and landscaping that removes runoff lower the
water table and help to overcome the wetness. Building
houses on elevated, well compacted fill material also
helps to overcome the wetness.

Because ot the potential for frost action, this soil is
severely limited as a site for local roads and streets.
Maintaining a crown in roads and streets, constructing
the roads and streets on raised, well compacted fill
material, and providing adeguate side ditches and
culverts help to prevent the damage caused by frost
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action. Providing coarse grained subgrade or base
material also helps to prevent frost damage.

Because of the wetness and the restricted
permeability, this soil is severely limited as a site for
septic tank absorption fields. Perimeter drains around
the filter tield help to lower the water table. Filling or
mounding with suitable filtering material improves the
capacity of the absorption field and helps to overcome
the watness and the restricted permeability.

The land capability classification is |lw. No woodland
ordination symbol is assigned.

DdA—Darroch fine sandy loam, sandy substratum,
0 to 2 percent slopes. This very deep, nearly level,
somewhat poorly drained soil is on slightly convex rises.
Individual areas are irregularly shaped and range from
5 to 100 acres in size. The dominant size is about 15
acres.

Typically, the surface layer is very dark gray fine
sandy loam about 10 inches thick. The subsoil is about
25 inches thick. The upper part is dark brown, friable
clay loam; the next part is brown, mottled, firm clay
loam; and the lower part is light brownish gray, mottled,
friable sandy clay loam. The substratum extends to a
depth of about 60 inches. The upper part is pale brown,
mottled sand that has strata of loamy sand. The lower
part is yellowish brown sand. In places the substratum
is firm loam throughout. In some areas the dark surface
layer is thinner. In a few other areas the surface layer is
light colored. In a few places the solum is more than 40
inches thick. In some areas the surface layer contains
more sand.

Included with this soil in mapping are a few small
areas of the poorly drained Selma soils that have a
sandy substratum. These soils are lower on the
landscape than the Darrach scil. Alsc included are
small areas of the moderately well drained Elston
Variant soils in the higher positions on the landscape.
included soils make up about 5 percent of the map unit.

The available water capacity is moderate in the
Darroch soil. Permeability is moderate in the solum and
rapid in the substratum. The content of organic matter
in the surface layer is moderate. Runoff is slow. The
seasonal high water table is at a depth of 1 to 3 feet
from late fall through spring.

Most areas are used for cultivated crops. A few areas
are used for hay or pasture,

This soil is well suited to com, soybeans, and small
grain. Wetness and soil blowing are the main
management concerns. A drainage system lowers the
water table and raises the temperature of the soil more
quickly in the spring. The wetness can be reduced by
controlling the water table with open ditches, surface
drains, and subsurface drains. Using a finely meshed
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filter to cover drainage tile helps to prevent the tile from
filling with sediments. Because cutbanks are unstable,
caution is advised if heavy equipment is used near
open excavations. The hazard of soil blowing can be
reduced by establishing windbreaks, using a system of
conservation tillage that leaves a protective cover of
crop residue on the surface, planting buffer strips or
vegetative barriers, ar ridging at an angle to the
prevailing wind; by using a combination of these
practices; or by maintaining a permanent cover of
vegetation. Cover crops, green manure crops, and crop
residue management help to maintain or improve tilth,
increase the rate of water infiltration, improve aeration,
and increase the content of organic matter. This socil is
well suited to the ridge-till cropping system.

This soil is well suited to grasses and legumes, such
as orchardgrass and ladino clover, for hay or pasture.
Soil blowing is a hazard. Excess water and frost
heaving are limitations. The excess water can be
removed by surface drains, subsurface drains, or a
combination of these practices. Maintaining a
permanent cover of grasses and legumes helps to
control soil blowing. Overgrazing and grazing during wet
periods are major management concerns. Overgrazing
reduces plant density and hardiness. Grazing during
wet periods causes surface compaction, which results
in poor tilth, reduces forage yields, damages the sod,
and reduces plant density and hardiness. Deep-rooted
legumes, such as alfalfa, are not as well suited as
shallow-rooted crops. Proper stocking rates, timely
deferment of grazing, restricted use during wet periods,
and rotation grazing heip to minimize surface
compaction, maintain good plant density and hardiness,
and keep the pasture in good condition.

Because of the wetness, this soil is severely limited
as a site for dwellings. Surface drains, foundation
drains, and landscaping that removes runoff lower the
water table and help to overcome the wetness. Building
houses on elevated, well compacted fill material also
helps to overcome the wetness.

Because of the potential for frost action, this soil is
severely limited as a site for local roads and strests.
Maintaining a crown in roads and streets, constructing
the roads and streets on raised, weli compacted fill
material, and providing adequate side ditches and
culverts help to prevent the damage caused by frost
action. Providing coarse grained subgrade or base
material also helps to prevent the damage caused by
frost action.

Because of the wetness, this soil is severely limited
as a sile for septic tank absorption fields. Parimeter
drains around the filter field help to lower the water
table. Filling or mounding with suitable filtering material
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improves the capacity of the absorption field and helps
to overcome the wetness.

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

DgA—Darroch loam, till substratum, 0 to 2 percent
slopes. This very deep, nearly level, somewhat poorly
drained soil is on slightly convex rises. Individual areas
are irregularly shaped and range from 3 to 300 acres in
size, The dominant size is about 70 acres.

Typically, the surface layer is very dark gray loam
about 10 inches thick. The subsoil is friable clay loam
about 23 inches thick. The upper part is dark grayish
brown, the next part is hrown and is mottled, and the
lower part is yellowish brown and is mottied. The
substratum extends to a depth of about 60 inches. The
upper part is brown silt loam that has strata of loamy
sand and sandy loam. The lower part is yellowish brown
loam. In a few places the substratum contains more
clay and less sand throughout. In some areas, the
solum is more than 40 inches thick and the depth to
loam till is more than 80 inches.

Included with this soil in mapping are some small
areas of the poorly drained Selma soils that have a till
substratum. These soils are lower on the landscape
than the Darroch soil. Also included are a few areas of
the moderately well drained Foresman soils that have a
till substratum. These soils are in the higher lying areas.
Included soils make up about 10 percent of the map
unit.

The available water capacity is moderate in the
Darroch soil. Permeability is moderately slow in the
solum and in the upper part of the substratum and very
slow in the lower part of the substratum. The content of
organic matter in the surface layer is moderate. Runoff
is slow. The seasonal high water table is at a depth of 1
to 3 feet from winter through early spring.

Most areas are used for cuitivated crops. A few areas
are used for hay or pasture.

This saoil is well suited to corn, soybeans, and small
grain. Wetness is the main management concern. A
drainage system helps to lower the water table and
raises the temperature of the soil more quickly in the
spring. The wetness can be reduced by controlling the
water table with open ditches, surface drains,
subsurface drains, or a combination of these practices.
Using a finely meshed filter to cover drainage tile helps
to prevent the tile from filling with sediments. Because
cutbanks are unstable, caution is advised if heavy
equipment is used near open excavations. Crop residue
management, cover crops, and green manure crops
help to maintain or improve tilth, increase the rate of
water infiltration, improve aeration, and increase the
content of organic matter. This soit is well suited to fall
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chisel and ridge-till cropping systems.

This soil is well suited to grasses and legumes, such
as orchardgrass and ladino clover, for hay and pasture.
Excess water and frost heaving are iimitations. The
excess water can be removed by surface drains,
subsurface drains, or a combination of these praclices.
Overgrazing reduces plant density and hardiness.
Grazing during wet periods causes surface compaction,
which resulis in poor soil lilth, reduces forage yields,
damages the sod, and reduces plant density and
hardiness. Deep-rooted legumes, such as alfalfa, are
not as well suited as shallow-rooted crops. Proper
stocking rates, timely deferment of grazing, restricted
use during wet periods, and rotation grazing help to
minimize surface compaction, maintain good plant
density and hardiness, and keep the pasture in good
condition.

Because of the wetness, this soil is severely limited
as a site for dwellings. Surface drains, foundation
drains, and landscaping that removes runoff lower the
water table and help to overcome the wetnass. Building
houses on elevated, well compacted fill material also
helps to overcome the wetness.

Because of low strength and the potential for frost
action, this soil is severely limited as a site for local
roads and streets. Providing coarse grained subgrade
or base material helps to prevent the damage caused
by frost action and low sitrength. Maintaining a crown in
roads and streets, constructing the roads and streets on
raised, well compacted fill material, and providing
adequate side ditches and culverts help to prevent the
damage caused by frost action.

Because of the wetness and the restricted
permeability, this soil is severely limited as a site for
septic tank absorption fields. Perimeter drains around
the filter field help to lower the water table. Filling or
mounding with suitable filtering material improves the
capacity of the absorption field and helps 1o cvercome
the wetness and the restricted permeability.

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

EsB—Elston Variant fine sandy loam, 1 10 3
percent slopes. This very deep, nearly level to gently
sloping, moderately well drained scil is on convex
ridges or knolls. Individual areas are irregularly shaped
and range from 10 to 100 acres in size. The dominant
size is about 15 acres.

Typically, the surface layer is very dark grayish
brown fine sandy loam about 10 inches thick. The
subsoil is about 31 inches thick. It is dark yellowish
brown and yellowish brown, friable fine sandy loam in
the upper part; strong brown, mottled, friable loamy
sand in the next part; and yellowish brown, mottled,
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very friable loamy sand in the lower part. The
substratum to a depth of about 60 inches is strong
brown and yellowish brown, mottled sand. In some
areas, the lower part of the subsoil contains more clay
and tha substratum is stratified. In places, the upper
part of the solum has more sand and the surface layer
is light colored. A few areas have slopes of more than 3
percent or less than 1 percent. In some moderately
eroded areas, the subsoil is mixed with the surface
iayer.

Included with this soil in mapping are a few small
areas of the somewhat poorly drained Darroch soils that
have a sandy substratum. These soils are slightly lower
on the landscape than the Elston Variant soil. They
make up about 4 percent of the map unit.

The available water capacity is moderate in the
Elston Variant soil. Permeability is moderately rapid in
the upper part of the solum and rapid in the lower part
of the solum and in the substratum. The content of
organic matter in the surface layer is moderate. Runoff
is medium. The seasonal high water table is at a depth
of 2.5 to 4.0 feet from late fall through spring.

Most areas are used for cultivated crops.

This soil is well suited to corn, soybeans, and small
grain. Droughtiness, soil blowing, and erosion are the
main management concerns. Irrigation systems reduce
seasonal crop stress and increase crop yields. Erosion
and surface runoff can be controlled by using
conservation practices, such as crop rotation, critical-
area plantings, terraces, diversions, water- and
sediment-control basins, cover crops, green manure
crops, grade-stabilization structures, and conservation
tillage systems that leave all or part of the crop residue
on the surface. Grassed waterways help to control
erosion in drainageways. In areas where hillside
seepage occurs, subsurface drains should be installed.
Using a finely meshed filter to cover drainage tile helps
to prevent the tile from filling with sediments. Because
cutbanks are unstable, caution is advised if heavy
equipment is used near open excavations. The hazard
of soil blowing can be reduced by establishing
windbreaks, using a system of conservation tillage that
leaves a protective cover of crop residue on the
surface, planting buffer strips or vegetative barriers, or
ridging at an angle to the prevailing wind; by using a
combination of these practices; or by maintaining a
permanent cover of vegetation. Cover crops, green
manure crops, and crop residue management help to
maintain or improve tilth, increase the rate of water
infiltration, improve aeration, and increase the content
of organic matter. This soil is well suited to ridge-till and
no-till cropping systems.

This soil is well suited to grasses and legumes, such
as bromegrass and alfalfa, for hay or pasture. Soil
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biowing, droughtiness, erosion, and runoff are hazards.
Overgrazing and grazing during wet periods are
management concerns. Overgrazing increases the
hazard of soil blowing and reduces piant density and
hardiness. Grazing during wet periods causes surface
compaction, which results in poor soil tilth, causes
excess runoff, reduces forage yields, damages the sod,
and reduces plant density and hardiness. Maintaining a
permanent cover of grasses and legumes slows runoff
and helps to control erosion and soil blowing. Deep-
rooted legumes and drought-tolerant species are best
suited to this soil. Irrigation helps to overcome
droughtiness. Proper stocking rates, timely deferment of
grazing, restricted use during wet periods, and rotation
grazing help to control soil blowing and erosion,
minimize surface compaction, maintain good plant
density and hardiness, and keep the pasture in good
condition.

This soil is suitable as a site for dwellings without
basements. It is moderately limited as a site for
dwellings with basements because of the wetness.
Adequate subsurface drainage helps to overcome the
wetness. Foundation drains and landscaping that
removes runoff Iower the water table and help to
overcome the wetness. Building houses on elevated,
well compacted fill material also helps to overcome the
wetness.

Because of the potential for frost action, this soil is
moderately limited as a site for local roads and streets.
Maintaining a crown in roads and streets, constructing
the roads and streets on raised, well compacted fill
material, and providing adequate side ditches and
culverts help to prevent the damage caused by frost
action. Providing coarse grained subgrade or base
material helps to prevent frost damage.

Because of the wetness and poor filtering qualities,
this soil is severely limited as a site for septic tank
absorption fields. Perimeter drains around the filter field
help to lower the water table. The soil readily absorbs
but does not adequately filter the effluent from septic
tanks. The poor filtering capacity may result in the
poliution of ground water. Filling or mounding with a
better filtering material increases the filtering capacity of
the absorption field and helps to overcome the wetness
and the poor filtering capacity.

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

FeA—Foresman fine sandy loam, 0 to 2 percent
slopes. This very deep, nearly level, moderately well
drained soil is on convex rises. Individual areas are
elongated and irregularly shaped. They range from 5 to
40 acres in size. The dominant size is about 20 acres.

Typically, the surface soil is dark brown fine sandy
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loam about 12 inches thick. The subsoit is yellowish
brown, firm clay loam about 27 inches thick. It is
mottled in the lower parl. The substratum to a depth of
about 80 inches is yellowish brown, mottled silt loam
that has strata of very fine sand and loamy sand. In
some areas the surface layer and the subsoil contain
more sand. in places the surface soll is thinner. In a few
areas the substratum is not stratified and is firm silt
loam. In some places the surface soil contains moere
sand. Some areas have slopes of more than 2 percent
and are moderately eroded. In some places the solum
is more than 40 inches thick.

Included with this soil in mapping are a few small
areas of the somewhat poorly drained Darroch and
poorly drained Selma soils. Darroch soils are slightly
lower on the landscape than the Foresman soil. Selma
soils are on the lowest parts of the landscape. Included
soils make up about 10 percent of the map unit.

The available water capacity is high in the Foresman
soil. Permeability is moderate in the solum and
moderately slow in the substratum. The content of
organic matter in the surface layer is moderate. Runoff
is slow. The seasonal high water table is at a depth of 3
to 6 feet from late fall through spring.

Moest areas are used for cultivated crops. A few areas
are used for pasture, hay, or woodland.

This soil is well suited to corn, soybeans, and small
grain. Soil blowing is the main management concern.
The hazard of soil blowing can be reduced by
establishing windbreaks, using a system of conservation
tillage that leaves a protective cover of crop residue on
the surface, planting buffer strips or vegetative barriers,
or ridging at an angle to the prevailing wind; by using a
combination of these practices; or by maintaining a
permanent cover of vegetation. Cover crops, green
manure crops, and crop residue management help to
maintain or improve tilth, increase the rate of water
infiltration, improve aeration, and increase the content
of organic matter. Because cutbanks are unstable,
caution is advised if heavy equipment is used near
open excavations. This soil is well suited to ridge-till
and no-till cropping systems.

This soil is well suited to grasses and legumes, such
as orchardgrass and alfalfa, for hay and pasture. Soil
blowing is a hazard. Overgrazing and grazing during
wet periods are also major concerns. Overgrazing
increases the hazard of soil blowing and reduces piant
density and hardiness. Grazing during wet periods
causes surface compaction and poor scil tilth, reduces
forage yields, damages the sod, and reduces plant
density and hardiness. Maintaining a permanent cover
of grasses and legumes helps to controt soil blowing.
Proper stocking rates, timely deferment of grazing,
restricted use during wet periods, and rotation grazing
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help to contrel erosion, minimize surface compaction,
maintain good plant density and hardiness, and keep
the pasture in good condition.

Because of the shrink-swell potential, this soil is
moderately limited as a site for dwellings. Wetness is
an additional limitation on sites for dwellings with
basements. Adeguate surface and subsurface drainage
helps to overcome the wetness. Foundation drains and
landscaping that removes runoff lower the water table
and help to overcome the wetness. Building houses an
elevated, well compacted fill material also helps to
overcome the wetness. The construction of foundations,
footings, or basement walls should include using
adeguate reinforcement steel in concrete foundations,
excavating layers that have a high shrink-swell
potential, backfilling with sand or gravel, placing
structures on reinforced concrete slabs, and including
expansion joints in all concrete.

Because of the potential for frost action, the shrink-
swell potential, and low strength, this soil is moderately
limited as a site for local roads and streets. Maintaining
a crown in roads and streets, constructing the roads
and streets on raised, well compacted fill material, and
providing adequate side ditches and culverts help to
prevent the damage caused by frost action. Providing
coarse grained subgrade or base material helps to
prevent the damage caused by frost action, low
strength, and shrinking and swelling of the soil.

Because of the wetness and the restricled
permeability, this soil is severely limited as a site for
septic tank absorption fields. Perimeter drains around
the filter field help to lower the water table. Filling or
mounding with suitable filtering material improves the
capacity of the absorption field and helps to overcome
the wetness and the restricled permeability.

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

FoA—Foresman silt loam, 0 to 2 percent slopes.
This very deep, nearly level, moderately well drained
soil is on convex rises. Individual areas are elongated
and irregularly shaped. They range from 5 to 40 acres
in size. The dominant size is about 20 acres.

Typically, the surtace layer is very dark gray siit loam
about 10 inches thick. The subsoil is yellowish brown,
firm clay loam about 24 inches thick. It is mottled in the
jower part. The substratum to a depth of about 60
inches is brown, mottled silt loam that has strata of
loamy very fine sand. In places the surface layer is
thinner. In a few areas the substratum is not stratified
and is firm silt loam. In some places the lower part of
the substratum is firm loam till. A few areas have slopes
of more than 2 percent and are moderately eroded. In
some places the solum is more than 40 inches thick.
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Included with this seil in mapping are some small
areas of the somewhat poorly drained Darroch and
poorly drained Selma soils. Darroch soils are slightly
lower on the landscape than the Foresman soil. Selma
soils are on the lowest parts of the landscape. Included
soils make up about 10 percent of the map unit.

The available water capacity is high in the Foresman
soil. Permeability is moderate in the solum and
moderately slow in the substratum. The content of
organic matter in the surface layer is moderate. Surface
runoff is slow. The seasonal high water table is at a
depth of 3 to 6 feet from late fall through spring.

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

This soil is well suited to com, soybeans, and small
grain. Crop residue management, cover crops, and
green manure crops help to maintain or improve tilth,
increase the rate of water infiltration, improve aeration,
and increase the content of organic matter. Because
cutbanks are unstable, caution is advised if heavy
equipment is used near open excavations. This soil Is
weli suited to ridge-till and no-till cropping systems.

This soil is well suited to grasses and legumes, such
as orchardgrass and alfalfa, for hay and pasture.
Overgrazing and grazing during wet periods are the
major management concerns, Overgrazing reduces
plant density and hardiness. Grazing during wet periods
causes surtace compaction, which results in poor soil
tilth, reduces forage yields, damages the sod, and
reduces plant density and hardiness. Proper stocking
rates, timely deferment of grazing, restricted use during
wet periods, and rotation grazing help to minimize
surtace compaction, maintain good plant density and
hardiness, and keep the pasture in good condition.

Because of the shrink-swell potential, this soil is
moderately limited as a site for dwellings. Wetness is
an additional limitation on sites for dwellings with
basements. Surface drains, foundation drains, and
landscaping that removes runoff iower the water table
and help to overcome the wetness. Building houses on
elevated, well compacted fill material also helps to
overcome the wetness. The construction of foundations,
footings, and basement walls should include using
adequate reinforcement stee! in concrete foundations,
excavating layers that have a high shrink-swell
potential, backfilling with sand or gravel, placing
structures on reinforced concrete siabs, and including
expansion joints in all concrete.

Because of the potential for frost action, the shrink-
swell potential, and low strength, this soil is moderately
limited as a site for local roads and streets. Maintaining
a crown in roads and streets, constructing the roads
and streets on raised, well compacted fill material, and
providing adequate side ditches and culverts help 1o
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prevent the damage caused by frost action. Providing
coarse grained subgrade or base material helps to
prevent the damage caused by frost action, low
strength, and shrinking and swelling of the soil.

Because of the wetness and the restricted
permeability, this soil is severely limited as a site for
septic tank absorption fields. Perimeter drains around
the filter field help to lower the water table. Filling or
mounding with suitable filtering material improves the
capacity of the absorption field and helps to overcome
the wetness and the restricted permeability.

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

FoB2—Foresman silt loam, 2 to 6 percent slopes,
eroded. This very deep, gentiy sloping, moderately well
drained soil is on ridges and knolls. Individual areas are
elongated and irregularly shaped. They range from 5 to
40 acres in size. The dominant size is about 20 acres.

Typically, the surface layer is about 10 inches thick.
it is very dark grayish brown silt loam mixed with dark
yellowish brown clay loam from the subsoil. The subsoil
is about 21 inches thick. It is dark yellowish brown, firm
clay loam in the upper part and yellowish brown and
brown, mottled, firm clay loam in the lower part. The
substratum to a depth of about 60 inches is brown,
mottled silt loam that has strata of very fine sand and
loamy sand. In some areas the surface layer is thinner.
in places the lower pari of the substratum is fine loam
titl. Some areas have siopes of less than 2 percent or
more than & percent. A few areas are more eroded. In a
few places the solum is mare than 40 inches thick.

Included with this soil in mapping are small areas of
the somewhat poorly drained Darroch and poorly
drained Selma soils. Darroch socils are slightly lower on
the landscape than the Foresman soil. Selma soils are
on the lowest pans of the landscape. Included soils
make up about 10 percent of the map unit.

The available water capacity is high in the Foresman
soil. Permeability is moderate in the solum and
moderately slow in the substratum. The content of
organic matter in the surface layer is moderate. Runoff
is medium. The seasonal high water table is at a depth
ot 3 to 6 feet from late fall through spring.

Most areas are used for cultivated crops. A few areas
are used for hay, pasture, or woodiand.

This soil is well suited to carn, soybeans, and smali
grain. Erosion is the main management concern. The
hazard of erosion can be reduced by using conservation
practices, such as crop rotation, critical-area plantings,
water- and sediment-control basins, cover crops, green
manure crops, grade-stabilization structures, and
conservation tillage systems that leave a protective
cover of crop residue on the surface. Grassed
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waterways help to control erosion in drainageways.
Cover crops, green manure crops, and crop residue
management help to maintain or improve tilth, increase
the rate of water infiltration, improve aeration, and
increase the content of organic matter. In areas where
hillside seepage occurs, subsurface drains should be
installed. Using a finely meshed filter to cover drainage
tile helps to prevent the tile from filling with sediments.
Because cutbanks are unstable, caution is advised if
heavy equipment is used near open excavations. This
soil is well suited to ridge-till and no-till cropping
systems.

This soil is well suited to grasses and legumes, such
as orchardgrass and alfalfa, for hay and pasture.
Runoff, the hazard of erosion, overgrazing, and grazing
during wet periods are the major management
coencerns. Qvergrazing increases the hazard of erosion
and reduces piant density and hardiness. Grazing
during wet periods causes surface compaction, which
results in poor soil tlith, causes excessive runoff,
reduces forage yields, damages the sod, and reduces
plant density and hardiness. Maintaining a permanent
cover of grasses and legumes slows runoff and helps to
control erosion. Proper stocking rates, timely deferment
of grazing, restricted use during wet periods, and
rotation grazing help to controt erosion, minimize
surface compaction, maintain good plant density and
hardiness, and keep the pasture in good condition.

Because of the shrink-swell potential, this soil is
maoderately limited as a site for dwellings. Wetness is
an additionat limitation on sites for dwellings with
basements. Surface drains, foundation drains, and
landscaping that removes runoff lower the water table
and help to overcome the wetness. Building houses on
elevated, well compacted fill material also helps to
avercome the wetness. The construction of foundations,
footings, and basement walls should include using
adequate reinforcement steel in concrete foundations,
excavating layers that have a high shrink-swell
potential, backfilling with sand or gravel, placing
structures on reinforced concrete slabs, and including
expansion jeints in all congrete.

Because of low strength, the shrink-swell potential,
and the potential for frost action, this soil is moderately
limited as a site for local roads and streets. Maintaining
a crown in roads and streets, constructing the roads
and streets on raised, well compacted fill material, and
praviding adequate side ditches and culverts heip to
prevent the damage caused by frost action. Providing
coarse grained subgrade or base material helps to
prevent the damage caused by low strength, shrinking
and swelling, and frost action.

Because of the wetness and the restricted
permeability, this soil is severely limited as a site for
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septic tank absorption fields. Perimeter drains around
the filter field help to lower the water table. Filling or
mounding with suitable filtering material improves the
capacity of the absorption field and helps to overcome
the wetness and the restricted permeability.

The land capability classification is lle. No woodiand
ordination symbal is assigned.

FrA—Foresman fine sandy loam, till substratum, 0
to 2 percent slopes. This very deep, nearly level,
moderately well drained soil is on convex rises.
Individual areas are irregularly shaped and range from
5 to 50 acres in size. The dominant size is about 25
acres.

Typically, the surface layer is black fine sandy loam
about 10 inches thick. The subsugil is about 27 inches
thick. The upper part is brown and yellowish brown, firm
clay loam; the next part is pale brown, mottled, firm
loam; and the lower part is brown, mottled, friable loam.
The substratum extends to a depth of about 60 inches.
The upper part is yellowish brown, mottled silt loam that
has strata of loamy fine sand. The lower part is light
olive brown, mottled loam. In some areas the surface
layer is thinner. In places the surface layer and the
subsoil contain more sand. In some areas, the solum is
more than 40 inches thick and the depth to loam till is
more than 60 inches, Some places have slopes of more
than 2 percent and are moderately eroded.

Included with this soil in mapping are some small
areas of somewhat poorly drained soils that have friable
till. These soils are in the slightly lower positions on the
landscape. They make up about 5 percent of the map
unit,

The available water capacity is bigh in the Foresman
soil. Permeability is moderate. The content of organic
matter in the surface layer is moderate. Runoff is slow.
The seasonal high water table is at a depth of 3to 4
feet from late fall through spring.

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

This scil is well suited to corn, soybeans, and small
grain. Soil blowing is the main management concern.
The hazard of soil blowing can be reduced by
establishing windbreaks, using a system of conservation
tillage that leaves a protective cover of crop residue on
the surface, planting buffer strips or vegetative barriers,
or ridging at an angle to the prevailing wind; by using a
combination of these practices; or by maintaining a
permanent cover of vegetation. Cover crops, green
manure crops, and crop residue management help to
maintain or improve tilth, increase the rate of water
infiltration, improve aeration, and increase the content
of organic matier. Because cutbanks are unstable,
caution is advised if heavy equipment is used near
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open excavations. This soil is well suited to ridge-till
and no-till cropping systems.

This soil is well suited to grasses and legumes, such
as orchardgrass and alfalfa, for hay and pasture. Soil
blowing is a hazard. Overgrazing and grazing during
wet periods are also major management concerns.
Overgrazing increases the hazard of soil blowing and
reduces plant density and hardiness. Grazing during
wet periods causes surface compaction, which results
in poor soil tilth, reduces forage yields, damages the
sod, and reduces plant density and hardiness. Proper
stocking rates, timely deferment of grazing, restricted
use during wet periods, and rotation grazing help to
control soil blowing, minimize surface compaction,
maintain good plant density and hardiness, and keep
the pasture in good condition.

Because of the shrink-swell potential, this soil is
moderately limited as a site for dwellings. Wetness is
an additional limitation on sites for dwellings with
basements. Adequate surface and subsurface drainage
helps to overcoms the wetness. Foundation drains and
landscaping that removes runoff lower the water table
and help to overcome the wetness. Building houses on
elevated, well compacted fill material also helps to
overcome the wetness. The construction of foundations,
footings, or basement walls should include using
adequate reinforcement steel in concrete foundations,
excavating layers that have a high shrink-swell
potential, backfilling with sand or gravel. placing
structures on reinforced concrete slabs, and including
expansion joints in all concrete.

Because of low strength, this soil is severely limited
as a site for local roads and streets. Providing coarse
grained subgrade or base material helps to prevent the
damage caused by low strength.

Because of the wetness, this sail is severely limited
as a site for septic tank absorption fields. Perimeter
drains around the filter field help to lower the water
table. Filling or mounding with suitable filtering material
improves the capacity of the absorption field and helps
tc overcome the wetness.

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

FrB2—Faresman fine sandy loam, till substratum,
2 to 6 percent slopes, eroded. This very deep, gently
sioping, moderately well drained soil is on convex
ridges or knolls. Individual areas are irregularly shaped
and range from 5 to 50 acres in size. The dominant size
is about 20 acres.

Typically, the surface layer is about 10 inches thick.
It is very dark grayish brown fine sandy loam mixed with
dark yellowish brown clay loam from the subsoil. The
subsoil is about 23 inches thick. The upper part is dark
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yellowish brown, firm clay loam, and the lower part is
yellowish brown, mottled, firm clay loam. The
substratum exiends to a depth of about 60 inches. The
upper part is yellowish brown, mottled silt loam that has
strata of loamy fine sand and very fine sandy loam. The
lower part is brown, mottled loam. !In places the surface
layer is thinner. In some areas the surface layer and the
subsoil contain more sand. In other areas, the solum is
moere than 40 inches thick and the depth to loam tiil is
more than 60 inches. Some places have slopes of meore
than 6 percent or less than 2 percent. A few areas are
mere eroded.

Included with this soil in mapping are some small
areas of somewhat poorly drained soils. Included soils
make up about 5 percent of the map unit.

The available water capacity is high in the Foresman
soil. Permeability is moderate. The content of crganic
matter in the surface |layer is moderate. Runoff is
medium. The seasonal high water table is at a depth of
3 to 4 feet from late fall through spring.

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

This soil is well suited to corn, soybeans, and small
grain. Soil blowing and erosion are the main
management concerns. The hazard of scil blowing can
be reduced by establishing windbreaks, using a system
of conservation tillage that leaves a protective cover of
crop residue on the surface, planting buffer strips or
vegetative barriers, or ridging at an angle to the
prevailing wind; by using a combination of these
practices; or by maintaining a permanent cover of
vegetation. Erosion and surface runoff can be controlled
by using conservation practices, such as crop rotation,
critical-area plantings, terraces, diversions, water- and
sediment-control basins, cover crops, green manure
crops, grade-stabilization structures, and conservation
tillage systems that leave a protective cover of crop
residue on the surface. Grassed waterways help to
control erosion in drainageways. Cover crops, green
manure crops, and crop residue management help to
maintain or improve tilth, increase the rate of water
infiltration, improve aeration, and increase the content
of organic matter. In areas where hillside sespage
occurs, subsurface drains should be installed. Using a
finely meshed filter to cover drainage tile helps to
prevent the tile from filling with sediments. Because
cutbanks are unstabie, caution is advised if heavy
equipment is used near open excavations. This soll is
weli suited to ridge-till and no-till cropping systems.

This soil is well suited to grasses and legumes, such
as orchardgrass and alfalfa, for hay and pasture.
Erosion, runoff, and soil blowing are hazards.
Overgrazing and grazing when the soil is too wet are
also concerns. Overgrazing results in erosion, increases
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the hazard of soil blowing, and reduces plant density
and hardiness. Grazing during wet periods causes
surface compaction, which results in poor soil tilth,
causes excessive runoff, reduces forage yields,
damages the sod, and reduces plant density and
hardiness. Maintaining a permanent cover of grasses
and legumes slows runoff and helps to control scil
blowing and erosion. Proper stocking rates, timely
deferment of grazing, restricted use during wet periods,
and rotation grazing help to control erosion and soil
blowing, minimize surface compaction, maintain good
plant density and hardiness, and keep the pasture in
good condition.

Because of the shrink-swell potential, this soil is
moderately limited as a site for dwellings. Wetness is
an additional limitation on sites for dwellings with
basements. Adequate surface and subsurface drainage
helps to overcome the wetness. Foundation drains and
landscaping that removes runoff lower the water table
and help to overcome the wetness. Building houses on
elevated, well compacted fill material also helps to
overcome the wetness. The construction of foundations,
footings, or basement walls should include using
adequate reinforcement steel in concrete foundations,
excavating layers that have a high shrink-swell
potential, backfilling with sand or gravel, placing
structures on reinforced concrete slabs, and including
expansion joints in all concrete.

Because of low strength, this soil is severely limited
as a site for local roads and streets. Providing coarse
grained subgrade or base material helps to prevent the
damage caused by low strength.

Because of the wetness, this soil is severely limited
as a site for septic tank absorption fields. Perimeter
drains around the filter field help to lower the water
table. Filling or mounding with suitable filtering material
improves the capacity of the absorption field and helps
to overcome the wetness.

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

FtA—Foresman silt loam, till substratum, 0 to 2
percent slopes. This very deep, nearly level,
moderately well drained soil is on convex rises.
Individual areas are irregularly shaped and range from
5 to 50 acres in size. The dominant size is about 20
acres.

Typically, the surface soil is very dark grayish brown
silt loam about 11 inches thick. The subseil is about 25
tnches thick. The upper part is dark brown, friable clay
loam, the next pan is dark yellowish brown, mottied,
friable clay loam; and the lower part is yellowish brown,
mottled, friable loam. The substratum extends to a
depth of about €0 inches. The upper part is yellowish
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brown, mottled silt loam that has strata of very fine
sand and fine sandy loam. The lower part is yellowish
brown, mottled loam. In places the surface soil is
thinner. In some areas, the solum is more than 40
inches thick and the depth to loam till is more than 60
inches. Some places have slopes of more than 2
percent and are moderately eroded.

included with this soil in mapping are a few small
areas of the poorly drained Selma soils that have a till
substratum. These soils are on the lowest parts of the
landscape. Also included are a few areas of the
somewhat poorly drained Darroch soils that have a till
substratum. These soils are in the slightly lower
positions on the landscape. Included soils make up
about 5 percent of the map unit.

The available water capacity is high in the Foresman
soil. Permeability is moderate in the solum and
moderately slow or slow in the substratum. The content
of organic matter in the surface layer is moderate,
Runoft is slow. The seasonal high water table is at a
depth of 3 to & feet from late fall through spring.

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

This soil is well suited to corn, soybeans, and small
grain. Because cutbanks are unstable, caution is
advised if heavy equipment is used near open
excavations. Crop residue management, cover crops,
and green manure crops help to maintain or improve
tilth, increase the rate of water infiltration, improve
aeration, and increase the content of organic matter.
This soil is well suited to ridge-till and no-till cropping
systems.

This soil is well suited to grasses and legumes, such
as orchardgrass and alfalfa, for hay and pasture.
Overgrazing and grazing during wet periods are the
major management concerns. Overgrazing reduces
plant density and hardiness. Grazing during wet periods
causes surface compaction, which results in poor soil
tilth, reduces forage yields, damages the sod, and
reduces plant density and hardiness. Proper stocking
rates, timely deferment of grazing, restricted use during
wet periods, and rotation grazing help to minimize
surface compaction, maintain good plant density and
hardiness, and keep the pasture in good condition.

Because of the shrink-sweli potential, this soil is
moderately limited as a site for dwellings. Wetness is
an additional limitation on sites for dwellings with
basements. Surface drains, foundation drains, and
landscaping that removes runoff lower the water table
and help to overcome the wetnass. Building houses on
elevated, well compacted fill material also helps to
overcome the wetness. The construction of foundations,
footings, and basement walls should include using
adequate reinforcement steel in concrete foundations,
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excavating layers that have a high shrink-swell
potential, backfilling with sand or gravel, placing
structures on reinforced concrete slabs, and including
expansion joints in all concrete.

Because of low strength, the shrink-swell potential,
and the potential for frost action, this soil is moderately
limited as a site for local roads and streets. Praviding
coarse grained subgrade or base material helps to
prevent the damage caused by low strength, shrinking
and swelling, and frost action. Maintaining a crown in
roads and streets, constructing the roads and streets on
raised, well compacted fill material, and providing
adequate side ditches and culverts help to prevent the
damage caused by frost action.

Because of the wetness and the restricted
permeability, this soil is severely limited as a site for
septic tank absorption fields. Filling or mounding with
suitable filtering material improves the capacity of the
absorption field and helps to overcome the wetness and
the restricted permeability. Perimeter drains around the
filter field may help to lower the water table.

The land capability classification is |. No woodland
ardination symbol! is assigned.

FtB2—Foresman silt loam, till substratum, 2 to
percent slopes, eroded. This very deep, gently sloping,
moderately well drained soil is on convex ridges or
knolls. Individual areas are irregularly shaped and range
from 5 to 50 acres in size. The dominant size is about
10 acres.

Typically, the surface layer is about 10 inches thick.
It is very dark grayish brown silt loam mixed with dark
yellowish brown clay loam from the subsoil. The subsoil
is about 26 inches thick. The upper part is dark
yellowish brown, friable clay loam; the next part is dark
yellowish brown, firm clay loam; and the lower part is
yeliowish brown, mottied, firm clay loam. The
substratum extends to a depth of about 60 inches. The
upper part is brown, mottied sandy loam that has strata
of loamy fine sand and silt loam. The lower part is
brown, mottled loam till. In places the surface layer is
thinner. In some areas, the solum is more than 40
inches thick and the depth to loam till is more than 60
inches. Other areas have slopes of less than 2 percent
or more than 6 percent. A few areas are more eroded.

Included with this soil in mapping are smalt areas of
the poorly drained Selma soils that have a till
substratum. These soils are on the lowest parts of the
landscape. Also included are a few areas of the
somewhat poorly drained Darroch soiis that have a till
substratum. These solls are in the slightly lower
positions on the iandscape. Included soils make up
about 5 percent of the map unit.

The available water capacity is high in the Foresman
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soil. Permeability is moderate in the solum and
moderately siow or slow in the substratum. The content
of organic matter in the surface layer is moderate.
Runoff is medium. The seasonal high water table is at a
depth of 3 to 6 feet from late fall through spring.

Most areas are used for cultivated crops. A few areas
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 surface runoff can be controlled by using
conservation practices, such as crop rotation, critical-
area plantings, water- and sediment-control basins,
cover crops, green manure crops, grade-stabilization
structures, and conservation tillage methods that leave
a protective cover of crop residue on the surface.
Grassed waterways help to control srosion in
drainageways. Crop residue management, cover crops,
and green manure crops help to maintain or improve
tilth, increase the rate of water infiltration, improve
aeration, and increase the content of organic matter. In
areas where hillside seepage occurs, subsurface drains
should be installed. Using a finely meshed filter to cover
drainage tile helps to prevent the tile from filling with
sediments. Because cutbanks are unstable, caution is
advised if heavy equipment is used near open
excavations. This soil is well suited to ridge-till and no-
till cropping systems.

This soil is well suited to grasses and legumes, such
as orchardgrass and aifalfa, for hay and pastura.
Erosion and runoff are hazards. Overgrazing and
grazing during wet periods are major management
concerns. Grazing during wet periods causes surface
compaction, which results in poor soil tilth, causes
excessive runoff, reduces forage yields, damages the
sod, and reduces plant density and hardinsss.
Maintaining a permanent cover of grasses and legumes
slows runoff and helps to control erosion. Proper
stocking rates, timely deferment of grazing, restricted
use during wet periods, and rotation grazing help to
control erosion, minimize surface compaction, maintain
good plant density and hardiness, and keep the pasture
in good condition.

Because of the shrink-swell potential, this soil is
moderately limited as a site for dwellings. Wetness is
an additional limitation on sites for dwellings with
basements. Surtace drains, foundation drains, and
landscaping that removes runoff lower the water table
and help to overcome the wetness. Building houses on
elevated, well compacted fill material also helps to
overcome the wetness. The construction of foundations,
footings, and basement walls should include using
adequate reinforcement steel in concrete foundations,
excavating layers that have a high shrink-swell
potential, backfilling with sand or gravel, piacing
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structures on reinforced concrete slabs, and inciuding
expansion joints in all concrete.

Because of low strength, the shrink-swell potential,
and the potential for frost action, this soil is moderately
limited as a site for local roads and streets. Providing
coarse grained subgrade or base material helps to
prevent the damage caused by low strength, shrinking
and swelling, and frost action. Maintaining a crown in
roads and streets, constructing the roads and streets on
raised, well compacted fill material, and providing
adequate side ditches and culverts help to prevent the
damage caused by frost action.

Because of the wetness and the restricted
permeability, this soil is severely limited as a site for
septic tank absorption fields., Perimeter drains around
the filter field help to lower the water table. Filling or
mounding with suitable filtering material improves the
capacity of the absorption field and helps to overcome
the wetness and the restricted permealbility.

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

FwA—Foresman silt loam, moderately fine
substratum, 0 to 2 percent slopes. This very deep,
nearly level, moderately well drained soil is on convex
rises. Individual areas are elongated and irregularly
shaped. They range from 5 to 40 acres in size. The
dominant size is about 20 acres.

Typically, the surface soil is very dark gray siit loam
about 14 inches thick. The subsoil is about 15 inches
thick. It is brown and yellowish brown, friable ciay loam
in the upper part and yellowish brown, mottled, friable
loam in the lower part. The substratum extends to a
depth of about €0 inches. The upper part is yellowish
brown, mottled loam that has strata of silt loam and
very fine sand. The lower part is yellowish brown,
mottled silty clay loam. In places the surface sail is
thinner. In some areas, the solum is more than 40
inches thick and the depth to the loam substratum
material is more than 60 inches. A few areas have
slopes of more than 2 percent and are moderately
eroded.

Included with this soil in mapping are a few small
areas of somewhat poorly drained soils in which the
substraturm has material similar to that in the
substratum of the Foresman soil. These soils are in the
slightly lower positions on the landscape. They make up
about 4 percent of the map unit.

The available water capacity is high in the Foresman
soil. Permeability is moderate in the solum, moderately
slow in the upper part of the substratum, and
moderately slow or slow in the lower part of the
substratum. The content of crganic matter in the
surface layer is moderate. Surface runoff is slow. The
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seasonal high water table is at a depth of 3 to 6 feet
from late fall through spring.

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

This soil is well suited to corn, soybeans, and small
grain. Crop residue management, cover crops, and
green manure crops help to maintain or improve tilth,
increase the rate of water infiltration, improve aeration,
and increase the content of organic matter. Because
cutbanks are unstable, caution is advised if heavy
equipment is used near open excavations. This sail is
well suited to ridge-till and no-till cropping systems.

This soil is well suited to grasses and legumes, such
as orchardgrass and alfalfa, for hay and pasture.
Overgrazing and grazing during wet periods are the
major management concerns. Qvergrazing reduces
plant density and hardiness. Grazing during wet periods
causes surface compaction, which results in poor soil
tilth, reduces forage yields, damages the sod, and
reduces plant density and hardiness. Proper stocking
rates, timely deferment of grazing, restricted use during
wet periods, and rotation grazing help to minimize
surface compaction, maintain good plant density and
hardiness, and keep the pasture in good condition.

Because of the shrink-swell potential, this soil is
moderately limited as a site for dwellings. Wetness is
an additional limitation on sites for dwellings with
basements. Surface drains, foundation drains, and
landscaping that removes runoff lower the water table
and help to overcome the wetness. Building houses on
elevated, well compacted fill material also helps to
overcome the wetness. The construction of foundations,
foatings, and basement walls should include using
adequate reinforcement steel in concrete foundations,
excavating layers that have a high shrink-swell
potential, backfiling with sand or gravel, placing
structures on reinforced concrete siabs, and including
expansion joints in all concrete.

Because of the potential for frost action, the shrink-
swell potential, and low strength, this soil is moderately
limited as a site for local roads and streets. Maintaining
a crown in roads and streets, constructing the roads
and streets on raised, well compacted fill material, and
providing adequate side ditches and culverts help to
prevent the damage caused by frost action. Providing
coarse grained subgrade or base material helps to
prevent the damage caused by frost action, low
strength, and shrinking and swelling of the soil.

Because of the wetness and the restricted
permeability, this soil is severely iimited as a site for
septic tank absorption fields. Perimeter drains around
the filter field help to lower the water table. Filling or
mounding with suitable fill material improves the
capacity of the absorption field and helps to overcome
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the wetness and the restricted permeability.
The land capability classification is |. No woodland
ordination symbol is assigned.

GbA—Gilboa-Odell complex, 0 to 2 percent slopes.
These very deep, nearly level, somewhat poorly drained
soils are on slight rises. The Gilboa soil is on the lower
lying side slopes and foot siopes. The Odell soil is on
the adjacent upper side slopes and summits. Individual
areas of these soils are dominantly irregular in shape
and range from 3 to 60 acres in size. The dominant size
is about 20 acres. The areas are about 40 percent
Gilboa soil and 35 percent Odell soil. The two soils
occur as areas so intricately mixed or so small that it is
not practical to separate them in mapping.

Typically, the surface layer of the Gilboa soil is very
dark gray siit loam about 10 inches thick. The subsaoil is
about 40 inches thick. The upper part is brown, mottled,
friable silty clay loam; the next part is dark brown,
mottled, friable clay loam; and the lower part is grayish
brown, mottled, firm ioam. The substratum to a depth of
about 60 inches is grayish brown loam. In a few areas
the dark surface layer is thinner. In a few places the
lower part of the solum and the substratum have more
clay. In some areas the substratum has less clay and
more sand. Other areas have siopes of more than 2
percent. In some places the substratum is silt loam.

Typically, the surface layer of the Odeli soil is black
silt loam about 10 inches thick. The subsurface layer is
very dark gray silt loam about 3 inches thick. The
subsoil is about 22 inches thick. It is dark yellowish
brown, dark brown, and brown, mottled, friable clay
loam in the upper part and yellowish brown, mottled,
firm loam in the lower part. The substratum to a depth
of about 60 inches is yellowish brown, mottled loam. In
places the dark surface layer is thinner. In some areas
the substratum is silt loam till. In a few places the solum
is more than 40 inches thick.

Included with these soiis in mapping are a few small
areas of the moderately well drained Barce, Corwin,
and Montmorenci soils, These included soils are on the
higher lying rises. They make up about 10 percent of
the map unit.

The available water capacity is high in the Gilboa soll
and mederate in the Odell soil. Permeability is
moderate in the upper part of the solum of both soils. It
is moderately slow in the lower part of the solum and
slow or very slow in the substratum. The content of
organic matter in the surface layer is moderate. Runoff
is slow. The seasonal high water table is at a depth of 1
to 3 feet from winter through early spring.

Most areas are used for cultivated crops. Some small
areas are used for hay or pasture.

These soils are well suited ic corn, soybeans, and
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small grain. Wetness is the main management concern.
A drainage system helps to lower the water table and
raises the temperature of the soils more quickly in the
spring. Excess water can be removed by surface drains,
subsurface drains, open ditches, or a combination of
these practices. Conservation practices, such as
conservation tillage that leaves a protective cover of
crop residue on the surface, cover crops, and green
manure crops, help to maintain or improve tilth,
increase the rate of water infiltration, improve aeration,
and increase the content of organic matter. The soils
are well suited to fall chisel and ridge-till cropping
systems.

These soils are well suited to grasses and legumes,
such as orchardgrass and ladino clover, for hay or
pasture. Excess water and frost heaving are limitations.
The excess water can be removed by surface drains,
subsurface drains, or a combination of these practices.
Overgrazing and grazing during wet periods are major
management concerns. Overgrazing reduces plant
density and hardiness. Grazing during wet periods
causes surface compaction, which results in poor soil
tilth, reduces forage yields, damages the sod, and
reduces plant density and hardiness. Deep-rooted
legumes, such as alfalfa, are not as well suited as
shallow-rooted legumes. Proper stocking rates, timely
deferment of grazing, restricted use during wet periods,
and rotation grazing help to minimize surface
compaction, maintain good plant density and hardiness,
and keep the pasture in good condition.

Because of wetness, these soils are severely limited
as sites for dwellings. Surface drains, foundation drains,
and landscaping that removes runoff lower the water
table and help to overcome the wetness. Buildings can
be constructed on raised, well compacted fill material.

Because of low strength, the Gilboa soil is severely
limited as a site for local roads and streets. The
potential for frost action is a severe limitation in areas of
the Odell soil. Providing coarse grained subgrade or
base material helps to prevent the damage caused by
low strength and frost action. Maintaining a crown in
roads and strests, constructing the roads and streets on
raised, well compacted fill material, and providing
adequate side ditches and culverts help to prevent frost
damage.

Because of the wetness and the restricted
permeability, these soils are severely limited as sites for
septic tank absorption fields. Perimeter drains around
the filter field help to lower the water table. Filling or
mounding with suitable filtering material improves the
capacity of absorption field and helps to overcome the
welness and the restricted permeability.

The fand capability classificaticn is llw. No woodland
ordination symbol is assigned.
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Gf—Gilford fine sandy loam. This very deep, nearly
level, very poorly drained soil is in broad depressional
areas. It is frequently ponded for brief periods by
surface runoff from surrounding soils. Individual areas
are irregularly shaped and range from 5 to 40 acres in
size. The dominant size is about 20 acres.

Typically, the surface layer is black fine sandy loam
about 9 inches thick. The subsurface layer also is black
fine sandy loam. It is about 6 inches thick. The subsocil
is very dark gray and dark gray, mottled, friable fine
sandy loam about 19 inches thick. It has strata of sand
in the lower part. The substratum to a depth of about 60
inches is light brownish gray and brown, mottied fine
sand. In some areas iron nodules are in the solum.

Included with this scil in mapping are some small
areas of the somewhat poorly drained Seafield socils in
the higher positions on the landscape. Also included are
a few areas of the very peorly drained Wallkill Variant
solls in the lower lying areas. Wallkill Variant soils have
more clay in the solum than the Gilford soil and have
muck in the profile. Included soils make up about 6
percent of the map unit.

The available water capacity is moderate in the
Gilford soil. Permeability is moderately rapid in the
solum and rapid in the substratum. The content of
organic matter in the surface layer is moderate. Runoff
is very slow or ponded. The seasonal high water table
is at or above the surface from winter through spring.

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

This soil is well suited to corn, soybeans, and small
grain. Ponding, wetness, soil blowing, and droughtiness
are the main management concerns (fig. 9}. A drainage
system helps to lower the water table and raises the
temperature of the soil more quickly in the spring. The
wetness can be reduced by controlling the water table
with open ditches, surface drains, subsurface drains, or
a combination of these practices. Ponded areas can
generally be drained with an open inlet pipe in
conjunction with subsurface drainage. Using a finely
meshed filter to cover drainage tile helps to prevent the
tile from filling with sediments. Pumping can be used In
areas where a suitable outlet is not available. Because
cuthanks are unstable, caution is advised if heavy
equipment is used near open excavations. Excessive
drainage by the subsurface drainage system may cause
droughtiness. The hazard of soil blowing can be
reduced by establishing windbreaks, using a system of
conservation tillage that leaves a protective cover of
crop residue on the surface, planting buffer strips or
vegetative barriers, or ridging at an angle to the
prevailing wind; by using a combination of these
practices; or by maintaining a permanent cover of
vegetation. Irrigation systems can reduce seasonal crop
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Figure 9.—Wetness and ponding can delay fieldwork in early spring in areas of Gilford fine sandy loam.

stress and increase crop yields. Cover crops, green
manure crops, and crop residue management help to
maintain or improve the rate of water infiltration and the
content of organic matter. This soil is well suited to the
ridge-till cropping system.

This soil is well suited to grasses and legumes, such
as reed canarygrass and ladino clover, for hay and
pasture. Ponding, soil blowing, and droughtiness are
management concerns. Frost heaving, excess water,
overgrazing, and grazing during wet periods are also
concerns. Water management practices, such as
drainage and irrigation, are necessary for high yields of
hay and pasture. Overgrazing reduces plant density and
hardiness. Grazing during wet periods causes surface
compaction, which results in poor soil tilth, reduces

forage yields, damages the sod, and reduces plant
density and hardiness. Maintaining a permanent cover
of grasses and legumes helps to contral soil blowing.
Water-tolerant species are best suited. Deep-rooted
legumes, such as alfalfa, are not as well suited as
shallow-rooted legumes. Proper stocking rates, timely
deferment of grazing, restricted use during wet periods,
and rotation grazing help to minimize surface
compaction, maintain good plant density and hardiness,
and keep the pasture in good condition.

This soil is fairly well suited to trees. The main
management concerns are equipment limitations,
seedling mortality, the windthrow hazard, and plant
competition. The equipment limitations can be
overcome by delaying timber harvest until dry periods
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or until the soil is frozen, Planting more trees than is
necessary helps to overcome seedling mortality, but
thinning may be required later. The seedling mortality
rate can aisao he reduced by using containerized stock.
Harvest methods that leave some mature trees to
provide shade and protection for seedlings may be
needed. Seedlings survive and grow well if competing
vegetation is controlled. Selecting water-tolerant
species helps ta overcome the windthrow hazard.
Harvest methods that do not leave the remaining trees
isolated or widely spaced should be used. Care should
be taken to avoid damaging the surficial root systems of
unharvested trees. Site preparation and the control or
removal of unwanted trees and shrubs can be
accomplished by spraying, cutling, or girdling. Additional
management practices include keeping livestock from
the woodland, harvesting mature trees, and saving
desired seed trees.

Because of the ponding, this soil is generally
unsuitahle as a site for dwellings or sanitary facilities.
Because of the pending and the potential for frost
action, the soil is severely limited as a site for local
roads and streets. Maintaining a crown in roads,
constructing the roads and streets on raised, well
compacted fill material, and providing adequate side
ditches and culverts help to prevent the damage caused
by frost action and by ponding. Providing coarse
grained subgrade or base material helps to prevent the
damage caused by frost action.

The land capability classification is llw. The woodland
crdination symbol is 4W.

GhB—Glenhall loam, 1 to 4 percent slopes. This
very deep, nearly level or gently sloping, moderately
well drained soil is on slightly convex rises or ridges.
Individual areas are irregularly shaped and range from
10 to 80 acres in size. The dominant size is about 20
acres.

Typically, the surface layer is very dark brown loam
about 9 inches thick. The subsoil is about 40 inches
thick, The upper part is yellowish brown, friable clay
loam; the next part is yellowish brown, mottled, friable
loam; and the lower parl is yellowish brown, mottled,
very friable gravelly sandy loam. The substratum to a
depth of about 60 inches is yellowish brown, mottled
sand that has strata of loam. In a few places the
surface layer is thicker. In other places the surface layer
is lighter in color. A few areas have slopes of more than
4 percent and are moderately eroded. In places
carbonates are below a depth of 60 inches. In some
areas loamy glacial till is in the lower part of the
substratum.

Inciuded with this soil in mapping are a few small
areas of the somewhat poorly drained Darroch soils.
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These soils are in the slightly lower pasitions on the
landscape. Also included are some small areas of the
well drained Ormas soils in the slightly higher lying
areas. Included soils make up about 6 percent of the
map unit.

The available water capacity is moderate in the
Glenhall soil. Permeability is moderate in the solum and
moderately rapid in the substratum. The content of
organic matter in the surface layer is moderate. Runoff
is medium. The seascnal high water table is at a depth
of 2.5 to 3.5 feet from winter through spring.

Most areas are used for cultivated crops. A few areas
are used for hay or pasture.

This soil is well suited to corn, soybeans, and small
grain. Erosion is the main management concern.
Erosion and surface runoff can be controlied by using
conservation practices, such as crop rotation, critical-
area plantings, terraces, diversions, water- and
sediment-control basins, cover crops, green manure
crops, grade-stabilization structures, and conservation
tillage systems that leave a protective amount of crop
residue on the surface. Grassed waterways help to
control erasion in drainageways. Cover crops, green
manure crops, and crop residue management help to
maintain or improve tilth, increase the rate of water
infiltration, improve aeration, and increase the content
of arganic matter. Because cutbanks are unstable,
caution is advised if heavy equipment is used near
open excavations. This scil is well suited to ridge-till
and no-till cropping systems.

This soil is well suited to grasses and legumes, such
as orchardgrass and alfaifa, for hay and pasture.
Erosion and runoff are hazards. Overgrazing and
grazing during wet periods are also major management
concerns, Overgrazing increases the hazard of erosion
and reduces plant density and hardiness. Grazing
during wet periods causes surface compaction, which
results in poor soil tilth, causes excessive runoff,
reduces forage yields, damages the sod, and reduces
plant density and hardiness. Maintaining a permanent
cover of grasses and legumes slows runoff and helps to
control erosion. Proper stocking rates, pasture rotation,
timely deferment of grazing, restricted use during wet
periods, and rotation grazing help to control erosion,
minimize surface compaction, maintain good plant
density and hardiness, and keep the pasture in good
condition.

Because of the shrink-swell potential, this soil is
moderately limited as a site for dwellings. Wetness is
an additional limitation on sites for dwellings with
basements. Surface drains, foundation drains, and
landscaping that removes runoff lower the water table
and help to overcome the wetness. Building houses on
elevated, well compacted fill material also helps to
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overcome the wetness. The construction of foundations,
footings, and basement walls should include using
adequate reinforcement steel in concrete foundations,
excavating layers that have a high shrink-swell
potential, backfilling with sand or gravel, placing
structures on reinforced concrete slabs, and including
expansian joints in all concrete.

Because of the potential for frost action, this soil is
severely limited as a site for local roads and streets.
Providing coarse grained subgrade or base material
helps to prevent the damage caused by frost action.
Maintaining a crown in roads and streets, constructing
the roads and streets on raised, well compacted fill
material, and providing adequate side ditches and
culverts help to prevent frost damage.

Because of the wetness, this soil is severely limited
as a site for septic tank absorption fields. Perimeter
drains around the filter field help to lower the high water
table. Filling or mounding with suitable filtering material
improves the capacity of the absorption field and heips
to avercome the wetness.

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

Gn—Granby mucky loamy fine sand. This very
deep, nearly level, very poorly drained soil is in broad
depressional areas. It is frequently ponded for brief
periods by surface runoff from surrcunding soils.
Individual areas are broad and irreguiarly shaped and
range from 40 to 400 acres in size. The dominant size
is about 150 acres.

Typically, the surface layer is black mucky loamy fine
sand about 10 inches thick. The subsoil is about 14
inches thick. It is dark gray and gray, mattled, very
friable sand. The substratum to a depth of about 60
inches is light brownish gray, mottled sand. In places
the dark surface layer is less than 10 inches thick.

Included with this soil in mapping are small areas of
the very poorly drained Adrian and Zadog soils in the
lower lying areas. Adrian soils have muck in the profile.
Zadog soils have iron nodules in the solum and have
more clay in the solum than the Granby soil. Also
included are small areas of the somewhat poorly
drained Morocco soils in the slightly higher positions on
the landscape. Included soils make up about 10 percent
of the map unit.

The available water capacity is low in the Granby
soil. Permeability is rapid. The content of organic matter
in the surface layer is high. Runoff is very slow or
ponded. The seasonal high water table is at or above
the surface in late fall and spring.

Most areas are used for cultivated crops. A few areas
are used for woocdland or pasture.

This soil is fairly well suited to corn, soybeans, and
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small grain. Wetness, ponding, soil blowing, and
droughtiness are the main management concerns. A
drainage system helps to lower the water table in early
spring and raises the temperature of the scil more
guickly in the spring, thus allowing the planting of longer
season varieties of adapted crops. The wetness can be
reduced by controlling the water table with open
ditches, surface drains, subsurface drains, or a
combination of these practices. Pumping can be used in
areas where a suitable outlet is not availabie. Small
enclosed depressions can be drained with an open inlet
pipe in conjunction with subsurface drainage. Using a
finely meshed filter to cover drainage tile helps to
prevent the tile from filling with sediments. Excessive
drainage by the subsurface drainage system may cause
droughtiness. Because cutbanks are unstable, caution
is advised if heavy equipment is used near open
excavations. The hazard of soil blowing can be reduced
by estahlishing windbreaks, using a system of
conservation tillage that leaves a protective cover of
crop residue on the surface, planting buffer strips or
vegetative barriers, or ridging at an angle to the
prevailing wind; by using a combination of these
practices; or by maintaining a permanent cover of
vegetation. irrigation systems can reduce crop stress
and increase crop yields. Crop residue management,
cover crops, and green manure crops help to maintain
or improve tilth and the content of organic matter. This
soil is well suited to the ridge-till cropping system.

This soil is well suited to grasses and legumes, such
as read canarygrass and ladino clover, for hay and
paslure. Ponding, soil blowing, and droughliness are
management concerns. Frost heaving and excess water
are also limitations, and overgrazing and grazing during
wet periods are major concerns. Water management
practices, such as drainage and irrigation, are
necessary for high yields of hay and pasture.
Overgrazing reduces plant density and hardiness.
Grazing during wet periods causes surface compaction,
which results in poor soil tilth, reduces forage yields,
damages the sod, and reduces plant density and
hardiness. Maintaining a permanent cover of grasses
and legumes helps to control soil blewing. Water-
tolerant species are best suited to this soil. Proper
stocking rates, timely deferment of grazing, restricted
use during wet pariods, and rotation grazing help to
minimize surface compaction, maintain good plant
density and hardiness, and keep the pasture in good
condition.

This soil is fairly well suited to trees. The main
management concerns are equipment limitations,
seedling mortality, the windthrow hazard, and plant
competition. The equipment limitations can be reduced
by delaying timber harvest until dry pericds or until the
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soil is frozen. Planting more trees than is necessary
helps to overcome seedling mortality, but thinning may
be required later. The seedling mortality rate can alsc
be reduced by using containerized stock. Harvest
methods that leave some mature trees to provide shade
and protection for seedlings may be needed. Seedlings
survive and grow well if competing vegetation is
controlled. Selecting water-tolerant species helps 1o
overcome the windthrow hazard. Harvest methods that
do not leave the remaining trees isclated or widely
spaced should be used. Care should be taken to avoid
damaging the surficial root systems of unharvested
trees. Site preparation and the control or removal of
unwanted trees and shrubs can be accomplished by
spraying, cutting, or girdling. Additional management
practices inciude keeping livestock from the woodland,
harvesting mature trees, and saving desired seed trees.

Because of the ponding, this soil is generally
unsuitable as a site for dwellings. Also, the ponding is a
severe limitation if the soil is used as a site for loca!
roads and streets. Maintaining a crown in roads and
streets, constructing the roads and streets on raised,
weil compacted fill material, and providing adequate
side ditches and culverts help to prevent the damage
caused by ponding.

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

Gt-—Granby loamy fine sand. This very deep, nearly
level, very poorly drained soil is in broad depressional
areas. It is frequently ponded for briet periods by
surface runoff from surrounding soils. Individual areas
are broad and irregularly shaped and range from 20 to
300 acres in size. The dominant size is about 100
acres.

Typically, the surface layer is black loamy fine sand
about 10 inches thick. The subsurface layer is very dark
gray loamy fine sand about 4 inches thick. The subsoil
is about 23 inches thick. It is dark gray, mottled, very
friable fine sand in the upper part and light brownish
gray, mottled, very friable sand in the lower part. The
substratum to a depth of about 80 inches is pale brown,
mottled sand. In places the dark surface layer is less
than 10 inches thick. In a few areas a layer of loam or
clay loam is in the subsoil. In scme places the upper
part of the profile is more acid. In a few areas the dark
surface layer is more than 24 inches thick.

Included with this soil in mapping are a few small
areas of the moderatsly well drained Brems soils, the
somewhat poorly drained Morocco and Watseka scils,
and the very poorly drained Adrian and Zadog soils.
Brems soils are in the highest positions on the
landscape. Morocco and Watseka sails are slightly
higher on the landscape than the Granby soil. Adrian
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soils have muck in the profile. Zadoeg soils have iron
nodules and contain more clay in the solum than the
Granby soil. They are in the lower lying areas. Included
solls make up about 10 percent of the map unit.

The available water capacity is low in the Granby
soil. Permeability is rapid. The content of organic matter
in the surface layer is moderate. Runoff is very slow or
ponded. The seasonal high water table is at or above
the surface from late fall through spring.

Most areas are used for cultivated crops. A few areas
are used for woodland or pasture.

This soil is fairly well suited to corn, soybeans, and
small grain. Wetness, ponding, soil blowing, and
droughtiness are the main management concerns. A
drainage system helps to lower the water table and
raises the temperature of the soil more quickly in the
spring, thus allowing the planting of longer season
varieties of adapted crops. The wetness can be reduced
by controlling the water table with open ditches, surface
drains, subsurface drains, or a combination of these
practices. Pumping can be used in areas where a
suitable cutlet is not available. Small enclosed
depressions can be drained with an open inlet pipe in
conjunction with subsurface drainage. Using a finely
meshed filter to cover drainage tile helps to prevent the
tile from filling with sediments. Excessive drainage by
the subsurface drainage system may cause
droughtiness. Because cutbanks are unstable, caution
is advised if heavy equipment is used near open
excavations. The hazard of soil blowing can be reduced
by establishing windbreaks, using a system of
conservation tillage that leaves a protective cover of
crop residue on the surface, planting buffer strips or
vegetative barriers, or ridging at an angle to the
prevailing wind; by using a combination of these
practices; or by maintaining a permanent cover of
vegeatation. Irrigation can reduce crop stress and
increase crop yields. Crop residue management, cover
crops, and green manure crops help to maintain or
improve tilth and the content of organic matter. This soil
is well suited to the ridge-till cropping system.

This soil is well suited 10 grasses and legumes, such
as reed canarygrass and ladino clover, for hay and
pasture. Ponding, soil blowing, and droughtiness are
hazards. Frost heaving and excess water are
limitations. Overgrazing and grazing during wet periods
are major management concerns. Water management
practices, such as drainage and irrigation, are
necessary for high yields of hay and pasture.
Overgrazing reduces plant density and hardiness.
Grazing during wet periods causes surface compaction,
which results in poor soil tilth, reduces forage yields,
damages the sod, and reduces plant density and
hardiness. Maintaining a permanent cover of grasses
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and legumes helps to control soil blowing. Water-
tolerant species are best suited to this soil. Deep-rooted
legumes, such as alfalfa, are not as well suited as
shallow-rooted crops. Proper stocking rates, timely
deferment of grazing, restricted use during wet periods,
and rotation grazing help to minimize surface
compaction, maintain good plant density and hardiness,
and keep the pasture in good condition.

This soil is fairly well suited to trees, The main
management concerns are equipment limitations, the
windthrow hazard, seedling mortality, and plant
competition. The equipment limitations can be
overcome by delaying timber harvest until dry periods
or until the soil is frozen. Planting more trees than is
necessary helps to overcome seedling mortality, but
thinning may be required later. The seedling mortality
rate can also be reduced by using containerized stock.
Harvest metheods that leave some mature trees to
provide shade and protection for seedlings may be
needed. Seedlings survive and grow well if competing
vegetation is controlled. Selecting water-tolerant
species helps to overcome the windthrow hazard.
Harvest methods that do not leave the remaining trees
isolated or widely spaced should be used. Care should
be taken to avoid damaging the surficial root systems of
unharvested trees. Site preparation and the control or
removal of unwanted trees and shrubs can be
accomplished by spraying, cutling, or girdling. Additional
management practices include keeping livestock from
the woodland, harvesting mature trees, and saving
desired seed trees.

Because of the ponding, this soli is generally
unsuitable as a site for dwellings or sanitary facilities.
Also, the ponding is a severe limitation if the soil is
used as a site for local roads and streets. Maintaining a
crown in roads and streets, constructing the roads and
streets on raised, well compacted fill material, and
providing adequate side ditches and culverts help to
prevent the damage caused by ponding.

The land capability classification is 1llw. The
woodland ordination symbol is 4W,

Ho—Houghtion muck, drained. This very deep,
nearly level, very poorly drained soil is in depressions. [t
is frequently ponded for brief periods by surface runoff
trom surrounding soils. Individual areas are oval and
range from 5 to 350 acres in size. The dominant size is
about 50 acres.

Typically, the surface layer is black muck about 10
inches thick. The next part is very dark brown, friable
muck that extends to a depth of about 43 inches. Below
this to a depth of about 80 inches is very dark grayish
brown muck. in places sandy, loamy, or marly material
is above a depth of 51 inches. In some areas minera
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material from the higher surrounding areas has been
washed over the muck.

included with this soil in mapping are some small
areas of the very poorly drained Adrian Variant soils.
These soils are in the slightly higher areas. They have
sandy material within a depth of 15 inches. They make
up about 2 percent of the map unit.

The available water capacity is very high in the
Houghton soil. Permeability is moderately rapid to
mederately slow. The content of organic matter in the
surface layer is very high. Runoff is very slow or
ponded. The seasonal high water table is at or above
the surface from fall through spring.

Most areas are used for cultivated crops. A few areas
are used for pasture.

This soil is fairly well suited to corn and soybeans.
Wetness, ponding, and soil blowing are the main
management concerns. A drainage system helps to
lower the water table and raises the temperature of the
soil more quickly in the spring. The wetness can be
reduced by controlling the water table with open
ditches, surface drains, and subsurface drains. Pumping
can be used in areas where a suitable outlet is not
available. Ponded areas can generally be drained with
an open inlet pipe in conjunction with subsurface
drainage. Drainage systems should be designed so that
they keep the water table at the level required by crops
during the growing seascn and raise the water table to
the surface during the rest of the year. Such systems
minimize oxidation and subsidence of the organic
materials and reduce the hazard of soil blowing.
Because the soil is unstable, caution is advised if heavy
eguipment is used near open ditches. The hazard of
soil blowing can be reduced by establishing windbreaks,
using a system of conservation tillage that leaves a
protective cover of crop residue on the surface, planting
buffer strips or vegetative barriers, or ridging at an
angle to the prevailing wind; by using a combination of
these practices; or by maintaining a permanent cover of
vegetation. This soil is well suited to the spring plow
cropping system.

This soil is well suited to grasses and legumes, such
as reed canarygrass and ladino clover, for hay and
pasture. Soil blowing and ponding are hazards. Frost
heaving, excess water, the possibility that drainage
outlets are not available, and subsidence of the muck
after drainage are alsc concerns. Other management
concerns are overgrazing and grazing when the soil is
toc wet. The muck may be unstable. Ponded areas
hinder the use of equipment, and machinery bogs down
in this soil when it is wet. Management of the water
table determines the rate al which the muck oxidizes.
Overdrainage increase the oxidation rate. If drainage
outiets are available, excess water can be removed by



58

surface drains, subsurface drains, pumping, or a
combination of these practices. Small enclosed
depressions can be drained with an open inlet pipe in
conjunction with subsurface drainage. Drainage helps to
control the stability of the muck. Overgrazing reduces
plant density and hardiness. Grazing during wet periods
reduces forage yields, damages the sod, and reduces
plant density and hardiness. Maintaining a permanent
cover of grasses and legumes helps to control sail
blowing. Deep-rooted legumes, such as alfalfa, are not
as well suited as shallow-rooted legumes. Proper
stocking rates, timely deferment of grazing, and
restricted use during wet periods maintain good plant
density and hardiness, and keep the pasture in good
condition.

This soil is poorly suited to trees. The main
management concerns are equipment limitations,
seedling mortality, the windthrow hazard, and plant
competition. The equipment limitations can be
overcome by delaying timber harvest until dry periods
or until the soil is frozen. Planting more trees than is
necessary helps to overcome seedling mortality, but
thinning may be required later. The seedling montality
rate can also be reduced by using containerized stack.
Harvest methods that leave some mature trees to
provide shade and protection for seedlings may be
needed. Selecting water-tolerant species helps to
overcome the windthrow hazard. Harvest methods that
do not leave the remaining trees isolated or widely
spaced should be used. Care should be taken to avoid
damaging the surficial root systems of unharvested
trees. Site preparation and the control or removal of
unwanted trees and shrubs can be accomplished by
spraying, cutting, or girdling. Additional management
practices include keeping livestock from the woodland,
harvesting mature trees, and saving desired seed trees.

Because of the ponding, this soil is generally
unsuitable as a site for dwellings or sanitary facilities.
The ponding, subsidence, and the potential for frost
action are severe limitations if this soil is used as a site
for local roads and streets. Maintaining a crown in
roads, constructing the roads on raised, well compacted
fill material, strengthening or replacing the base
material, and providing adequate side ditches and
culverts help to prevent the damage caused by
subsidence, frost action, and ponding. Providing coarse
grained subgrade or base material also helps to prevent
the damage caused by subsidence and by frost action.

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

Ir—roquois fine sandy loam. This very deep, nearly
level, very poorly drained soil is in broad depressicnal
areas. It is frequently ponded for brief pericds by
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surface runoff from surrounding soils. Individual areas
are irregularly shaped and range from 40 to 50 acres in
size. The dominant size is about 200 acres.

Typically, the surface layer is black fine sandy ioam
abaut 8 inches thick. The subsurface layer is very dark
gray, mottled fine sandy loam about 3 inches thick. The
subseil is about 25 inches thick. The upper part is
grayish brown, mottled, friable sandy clay icam, and the
lower part is gray, mottled, firm clay loam. The
substratum to a depth of about 60 inches is gray,
mottled silty clay. In places the upper part of the solum
has more clay. In a few places the soil has more sand
in the substratum or has more sand throughout. In
some areas the solum is more than 38 inches thick.

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

The available water capacity is moderate in the
Iroquois soil. Permeability is moderate in the solum and
slow in the substratum. The content of crganic matter in
the surface layer is high. Runoff is very slow or ponded.
The seasonal high water table is at or above the
surface from late fall through spring.

Most areas are used for cultivated crops. A few areas
are used for hay or pasture.

This soit is well suited to corn, soybeans, and small
grain. Wetness, ponding, and soil blowing are the main
management concerns. A drainage system helps to
lower the water tahle and raises the temperature of the
so0il more guickly in the spring. The wetness can be
reduced hy controlling the water table with open
ditches, surface drains, subsurface drains, or a
combination of these practices. Ponded areas can
generally be drained with an open inlet pipe in
conjunction with subsurface drainage. Pumping can be
used in areas where a suitable outlet is not available.
The tile lines in subsurface drainage systems should be
closely spaced because of the clayey subsoil. The
hazard of soil blowing can be reduced by establishing
windbreaks, using a system of conservation tillage that
leaves a protective cover of crop residue on the
surface, planting buffer strips or vegetative barriers, or
ridging at an angle to the prevailing wind; by using a
combination of these practices; or by maintaining a
permanent cover of vegetation. Cover crops, green
manure crops, and crop residue management help to
maintain or improve tilth, increase the rate of water
infiltration, improve aeration, and increase the content
of organic matter. This soil is well suited to the ridge-till
cropping system.
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This soil is well suited to grasses and legumes, such
as reed canarygrass and ladino clover, for hay and
pasture. Ponding and soil biowing are hazards. Frost
heaving, excess water, overgrazing, and grazing during
wet periods are also major management concerns.
Water management practices, such as drainage, are
necessary for high yields of hay and pasture.
Overgrazing reduces plant density and hardiness.
Grazing during wet periods causes surface compaction,
which resuits in poor soil tilth, reduces forage yields,
damages the sod, and reduces plant density and
hardiness. Maintaining a permanent cover of grasses
and legumes helps to control soil blowing. Water-
tolerant species are best suited to this soil. Ceep-rooted
legumes, such as alfalfa, are not as well suited as
shallow-rooted legumes. Proper stocking rates, timely
deferment of grazing, restricted use during wet periods,
and rotation grazing help to minimize surface
compaction, maintain good plant density and hardiness,
and keep the pasture in good condition.

Because of the ponding, this soil is generally
unsuitable as a site for dwellings or sanitary facilities.
The ponding and the potential for frost action are
severe limitations if this soil is used as a site for local
roads and streets. Maintaining a crown in roads and
streets, constructing the roads and streets on raised,
well compacted fill material, and providing adequate
side ditches and culverts help 1o prevent the damage
caused by frost action and ponding. Providing coarse
grained subgrade or base material also helps to prevent
the damage caused by frost action.

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

Ke—Kentland mucky fine sand. This very deep,
nearly level, very poorly drained soil is in nearly level or
depressional areas. it is frequently ponded for brief
periods by surface runoff from surrounding soils.
Individual areas are broad and irregularly shaped and
range from 300 to 1,000 acres in size. The dominant
size is about 400 acres.

Typically, the surface layer is black mucky fine sand
about 9 inches thick. The subsurtace layer is black,
mottled mucky fine sand about 3 inches thick. The next
layer is about 4 inches thick. It is very dark grayish
brown muck that has a very high content of mari. The
substratum to a depth of about 60 inches is light
yellowish brown, dark yellowish brown, yellowish brown,
and grayish brown, mottled fine sand. In some areas
the dark surface soil is thinner.

Included with this soil in mapping are a few small
areas of the somewhat poorly drained Tedrow and
Zaborosky soils in the slightly higher positions on the
landscape. Also included are some areas of the very
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poorly drained Ackerman soils, which have
coprogenous earth in the profile. Ackerman scils are in
positions on the landscape similar to those of the
Kentland soil. Included soils make up about 10 percent
of the map unit.

The available water capacity is low in the Kentland
soil. Permsability is moderate in the organic deposits
and rapid in the sandy deposits. The content of organic
matter in the surface layer is very high. Runcff is very
slow or ponded. The seasonal high water table is at or
above the surface from late fall through spring.

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

This soil is fairly welt suited to corn, soybeans, and
smalt grain. Wetness, ponding, soil blowing, and
droughtiness are the main management concerns. The
surface layer is very friable and dries out quickly in the
spring. A drainage system helps to lower the water
table and raises the temperature of the soil more
quickly in the spring, thus allowing the planting of longer
season varieties of adapted crops. The wetness can be
reduced by controlling the water table with open
ditches, surface drains, subsurface drains, or a
combination of these practices. Pumping can be used in
areas where a suitable outlet is not available. Using a
finely meshed filter to cover drainage tile helps to
prevent the tile from filling with sediments. Excessive
drainage by the subsurface drainage system can cause
droughtiness. Because cutbanks are unstable, caution
is advised if heavy equipment is used near open
excavaticns. The hazard of soil blowing can be reduced
by estabiishing windbreaks, using a system of
conservation tillage that leaves a protective cover of
crop residue on the surface, planting bufter strips or
vegetative barriers, or ridging at an angle to the
prevailing wind; by using a combination of these
practices; or by maintaining a permanent cover ot
vegetation. Irrigation can reduce seasonal crop stress
and increase crop yields. Droughtiness can be
minimized by controlling the water table with subsurface
irrigation. Crop residue management, cover crops, and
green manure crops help to maintain or improve tilth
and the content of organic matter. This soil is well
suited to the spring plow cropping system.

This soil is well suited to grasses and legumes, such
as reed canarygrass and ladingo clover, for hay and
pasture. Ponding, scil biowing, and droughtiness are
hazards. Frost heaving, excess water, overgrazing, and
grazing during wet periods are also major management
concerns. Water management practices, such as
drainage and irrigation, are necessary for high yields of
hay and pasture. Overgrazing reduces plant density and
hardiness. Grazing during wet pericds causes surface
compaction, which results in poor soil tilth, reduces
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forage yieids, damages the sod, and reduces plant
density and hardiness. Maintaining a permanent cover
of grasses and legumes helps to control soil blowing.
Water-tolerant species are best suited to this soil.
Deep-rooted legumes, such as alfalfa, are not as well
suited as shallow-rooted legumes. Proper stocking
rates, timely deferment of grazing, restricted use during
wet periods, and rotation grazing help to minimize
surface compaction, maintain good plant density and
hardiness, and keep the pasture in good condition.

Because of the ponding, this soil is generally
unsuitable as a site for dwellings or sanitary facilities.
Also, the ponding is a severe limitation if this soll is
used as a site for local roads and streets. Maintaining a
crown in roads and streets, constructing the roads and
streets on raised, weil compacted fill material, and
providing adequate side ditches and culverts help to
overcome the ponding.

The land capability classification is lllw. No woodland
ordination symbo! is assigned.

MeA—Martinsvllle-Willlamstown complex, 0 to 2
percent slopes. These very deep, nearly level, well
drained and moderately well drained soils are on
convex ridges or knolls. The Marlinsville soil is on
summits and the upper side slopes. The Williamstown
sail is on the lower lying side slopes and foot slopes.
Individuai areas of these soils are irregularly shaped
and range from 15 to 50 acres in size. The dominant
size is about 30 acres. The areas are about 45 percent
Martinsville soil and 30 percent Williamstown soil. The
two soils occur as areas so intricately mixed or so small
that it is not practical to separate them in mapping.

Typically, the surface layer of the Martinsville soil is
dark grayish brown fine sandy loam about 8 inches
thick. The subsoil is about 40 inches thick. It is friable.
The upper part is dark yellowish brown clay loam, the
next part is dark brown sandy clay loam, and the lower
part is strong brown and yellowish brown loam. The
substratum to a depth of about 60 inches is yellowish
brown loam that has strata of fine sandy loam, loamy
sand, and sand. In places the soil has a dark surface
layer. In a few areas gray mottles are in the lower part
of the solum. In some places the upper part of the
solum contains more sand. In some areas the
substratum is sand and gravel. In a few places the
lower part of the subsocil has less sand. In places the
substratum is till material. Some areas have slopes of
more than 2 percent.

Typically, the surface layer of the Williamstown soil is
dark grayish brown loam about 8 inches thick. The
subsoil is yellowish brown, mottled, friable clay loam
about 30 inches thick. The substratum extends to a
depth of about 60 inches. it is yellowish brown, mottled
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loam in the upper part and brown loam in the lower
part. in a few places the soil has a dark surface layer.
In places the surface layer contains more sand. In some
areas the substratum is stratified loams and sands.

Included with these soils in mapping are some small
areas of Miami, Aubbeenaubbee, Whitaker, Ross, and
Sawabash soils. The well drained Miami soils are in the
more sloping positions. The somewhat poorly drained
Aubbeenaubbee and Whitaker soils are in the less
slaping areas. The well drained Ross and very poorly
drained Sawabash soils are in the lower lying areas
adjacent to slopes. Included soils make up about 15
percent of the map unit.

The available water capacity is high in the
Martinsville soil and moderate in the Williamstown soil.
Permeability is moderate in the upper part of the
Martinsville soil and moderate or moderately rapid in
the lower part. It is moderate in the solum of the
Williamstown soil and slow or very slow in the
substratum. The content of organic matter in the
surface layer of both soils is moderately low. Runoff is
slow. The Williamstown soil has a high water table at a
depth of 2.5 to 3.5 feet from winter through early spring.

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

These soils are well suited to corn, soybeans, and
small grain. Saoil blowing is a management concemn in
areas of the Martinsville soil. The hazard of soil blowing
can be reduced by establishing windbreaks, using a
system of conservation tillage that leaves a protective
cover of crop residue on the surface, planting buffer
strips or vegetative barriers, or ridging at an angle to
the prevailing wind; by using a combination of these
practices; or by maintaining a permanent cover of
vegetation. Crop residue management, cover crops, and
green manure crops help to maintain or improve tilth,
increase the rate of water infiitration, improve aeration,
and increase the content of organic matter. These soils
are well suited to ridge-till and no-till cropping systems.

These soils are well suited to grasses and legumes,
such as orchardgrass and alfalfa, for hay and pasture.
Soil blowing is a hazard. Overgrazing and grazing
during wet periods are major management concerns.
Overgrazing increases the hazard of soil blowing and
reduces plant density and hardiness. Grazing during
wet periods causes surface compaction, which results
in poor sail tilth, causes excessive runoff, reduces
forage yvields, damages the sod, and reduces plant
density and hardiness. Maintaining a permanent cover
of grasses and legumes helps to contral soil blowing.
Proper stocking rates, timely deferment of grazing,
restricted use during wet periods, and rotation grazing
help to control erosion, minimize surface compaction,
maintain good plant density and hardiness, and help to
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keep the pasture in good condition.

These soils are well suited to trees. Plant competition
is severe in areas of the Martinsville soil and moderate
in areas of the Williamstown soil. Site preparation and
the control or removal of unwanted trees and shrubs
can be accomplished by spraying, cutting, or girdling.
Additional management practices include keeping
livestock from the woodland, harvesting mature trees, -
and saving desired seed trees.

Because of the shrink-swell potential, these soils are
moderately limited as sites for dwellings without
basements. Wetness is an additional limitation in areas
of the Williamstown soil. The Martinsville soil is suited
to use as a site for dwellings with basements, but the
Williamstown soil is severely limited because of the
wetness. Surface drains, foundation drains, and
landscaping that removes runoff lower the water table
and help to avercome the wetness. Building houses on
elevated, well compacted fill material also helps to
overcome the wetness. The construction of foundations,
footings, or basement walls should include using
adequate reinforcement steel in concrete foundations,
excavating layers that have a high shrink-swell
potential, backfilling with sand or gravel, placing
structures on reinforced concrete slabs, and including
expansion joints in all concrete.

Because of the shrink-swell potential and the
potential for frost action, the Martinsville soif is
moderately limited as a site for local roads and streeis.
The Williamstown soil is severely limited as a site for
local roads and streets because of low strength and the
potential for frost action. Maintaining & crown in roads
and streets, constructing the roads and streets on
raised, well compacted fill material, and providing
adequate side ditches and culverts help to prevent the
damage caused by frost action. Providing coarse
grained subgrade or base material helps to prevent the
damage caused by low strength, shrinking and swelling
of the soil, and frost action.

Because of the restricted permeability, the
Martinsville soil is moderately limited as a site for septic
tank absorptian fields. Because of the wetness and the
restricted permeability, the Williamstown soil is severely
limited as a site for septic tank absorption fields.
Perimeter drains around the filter field help to lower the
water table. Filling or mounding with suitable filtering
material improves the capacity of the absorption field
and helps to overcome the wetness and the restricted
permeability in areas of the Williamstown soil. Enlarging
the absorption field improves the absorption of liquid
waste and helps to overcome the restricted permeability
in areas of the Martinsville soil.

The land capability classification is |. The woodland
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ardination symbol is 4A for the Martinsville soil and 5A
far the Williamstown soil.

MeB2—Martinsville-Williamstown complex, 2 to 6
percent slopes, eroded. These very deep, gently
sloping, well drained and moderately well drained soils
are on convex ridges or knolls. The Martinsville soil is
on summits and the upper side slopes. The
Williamstown soil is on the lower lying side slopes and
foot slopes. Individual areas of these soils are
irregularly shaped and range from 15 to 100 acres in
size. The dominant size is about 20 acres. The areas
are about 45 percent Martinsville soil and 35 percent
Williamstown soil. The two soils occur as areas so0
intricately mixed or so small that it is not practical to
separate them in mapping.

Typically, the surface layer of the Martinsville soil is
dark grayish brown fine sandy loam mixed with brown
clay loam from the subsoil. It is about @ inches thick.
The subsoil is about 37 inches thick. It is friable. The
upper part is brown and dark yellowish brown clay
loam, the next part is strong brown loam, and the lower
part is dark yellowish brown sandy loam. The
substratum to a depth of about 80 inches is yellowish
brown sandy loam that has strata of lpamy sand and silt
loam. In some areas the soil has a dark surface layer.
In a few areas the lower part of the solum has gray
mottles. In some places the upper part of the solum
contains more sand. In other piaces the substratum is
sand and gravel. In a few areas the lower par of the
subsoil has less sand. In places the substratum is fill
material. Some areas have slopes of more than 6
percent or less than 2 percent. A few areas are more
eroded.

Typically, the surface layer of the Williamstown soil is
dark grayish brown loam mixed with brown clay loam
from the subsoil. It is about 8 inches thick. The subsoil
is about 27 inches thick. The upper part is brown and
yellowish brown, mottied, friable clay loam, and the
lower part is yeilowish brown, mottled, firm loam. The
substratum to a depth of about 60 inches is yellowish
brown, mottled loam. In a few places the scil has a dark
surface layer. In a few areas the surface layer contains
more sand. In places the substratum is stratitied sands
and loams. Some areas have slopes of more than 8
percent or less than 2 percent. A few areas are more
eroded.

Included with these soils in mapping are some small
areas of Miami, Aubbeenaubbee, Whitaker, Ross, and
Sawabash soils. The well drained Miami soils are in the
more sloping positions. The somewhat poorly drained
Aubbeenaubbee and Whitaker soils are in the less
sloping areas. The weli drained Ross and very poorly
drained Sawabash soils are in the lower lying areas
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adjacent to slopes. Included soils make up about 15
percent of the map unit.

The available water capacity is high in the
Martinsville saill and moderate in the Williamstown soil.
Permeability is moderate in the upper part of the
Martinsville soil and moderate or moderately rapid in
the lower part. It is moderate in the solum of the
Williamstown soil and slow or very slow in the
substratum. The content of organic matter in the
surface layer of both soils is moderately low. Runoff is
medium. The Williamstown soil has a high water table
at a depth of 1.5 to 3.5 feet from winter through early
spring.

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

These soils are well suited to corn, soybeans, and
small grain. Erosion is the main management concern.
The hazard of soil blowing is an additional concern in
areas of the Martinsville soil. Erosion and surface runoff
can be controlled by critical-area plantings, crop
rotation, water- and sediment-control basins, terraces,
diversions, cover crops, green manure crops, grade-
stabilization structures, and conservation tillage systems
that leave a protective cover of crop residue on the
surface. Grassed waterways help to control erosion in
drainageways. In areas where hillside seepage occurs,
subsurface drains should be installed. Crop residue
management, cover crops, and green manure crops
help to maintain or improve tilth, increase the rate of
water infiltration, improve aeration, and increase the
content of organic matter. These soils are well suited to
ridge-tili and no-till cropping systems.

These soils are well suited ta grasses and legumes,
such as orchardgrass and alfalfa, for hay and pasture.
Controlling erosion and runoff is the main management
concemn. The hazard of soil blowing is an additional
concern in areas of the Martinsville soil. Overgrazing
and grazing during wet periods are also management
concerns. Overgrazing increases the hazards of soil
blowing and erosion and reduces plant density and
hardiness. Grazing during wet periods causes surface
compaction, which results in poor tilth, causes
excessive runoff, reduces forage yields, damages the
sod, and reduces plant density and hardiness.
Maintaining a permanent cover of grasses and legumes
slows runoff and helps to control soil blowing and
erosion. Proper stocking rates, timely deferment of
grazing, restricted use during wet periods, and rotation
grazing help to control erosion, minimize surface
compaction, maintain good plant density and hardiness,
and keep the pasture in good condition.

These soils are well suited to trees. Plant competition
is severe in areas of the Martinsville soil and moderate
in areas of the Williamstown soil. Site preparation and
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the control or removal of unwanted trees and shrubs
can be accomplished by spraying, cutting, or girdling.
Additional management practices include keeping
livestock from the woodland, harvesting mature trees,
and saving desired seed trees. _

Because of the shrink-swell potential, these soils are
moderately limited as sites for dwellings without
basements. Wetness is an additional limitation in areas
of the Williamstown soil. The Martinsville scil is suited
to use as a site for dwellings with basements, but the
Williamstown soil is severely limited because of the
wetness. Surface drains, foundation drains, and
landscaping that removes runoff lower the water table
and help to overcome the wetness. Building houses on
elevated, well compacted fill material also helps to
overcome the wetness. The construction of foundations,
footings, or basement walls should include using
adequate reinforcement steel in concrete foundations,
excavating {ayers that have a high shrink-swell
potential, backfilling with sand or gravel, placing
structures on reinforced concrete slabs, and including
expansion joints in all concrete.

Because cof the shrink-swell potential and the
potential for frost action, the Martinsville soil is
moderately limited as a site for local roads and streets.
The Williamstown soil is severely limited as a site for
local roads and streets because of low strength and the
potential for frost action. Maintaining a crown in roads
and streets, constructing the roads and streets on
raised, well compacted fill material, and providing
adequate side ditches and culverts help to prevent the
damage caused by frost action. Providing coarse
grained subgrade or base material helps 1o prevent the
damage caused by low strength, shrinking and swelling
of the soil, and frost action.

Because of the restricted permeability, the
Martinsville soit is moderately limited as a site for septic
tank absorption fields. The Williamstown soil is severely
limited for this use because of the wetness and the
restricted permeability. Perimeter drains around the
filter field help to lower the water table. Filling or
mounding with suitable filtering material improves the
capacity of the absorption field and helps to overcome
the wetness and the restricted permeability in areas of
the Williamstown soil. Eniarging the absorption field
improves the absorption of liquid waste and helps to
overcome the restricted permeability in areas of the
Martinsville soil.

The land capability classification is lle. The woodland
ordination symbol is 4A for the Martinsville soil-and 5A
for the Wiiliamstown soil.

Mh—Maumee loamy fine sand. This very deep,
nearly levei, very poorly drained soil is in nearly levet or
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slightly depressional areas. It is frequently ponded for
brief periods by surface runoff from surrounding soils.
Individual areas are broad and irregularly shaped. They
range from 40 to 500 acres in size and typically are
about 200 acres.

Typically, the surface soil is black and very dark gray
loamy fine sand about 18 inches thick. The underlying
material extends to a depth of about 60 inches. It is
dark gray, mottled sand in the upper part and dark
grayish brown and grayish brown, mottied fine sand in
the lower part. In places the solum is more acid. In
some areas, accumulations of iron are in the upper part
of the profile or the gray colors in the lower part of the
profile are masked by iron stains. In a few places a thin
tayer of loam or clay loam is in the upper part of the
profile.

Included with this soil in mapping are a few small
areas of the moderately well drained Brems soils, the
somewhat poorly drained Watseka soils, and the very
poorly drained Zadog soils. Brems soils are higher on
the landscape than the Maumee soil. Watseka soils are
slightly higher on the landscape than the Maumee soil.
Zadog soils have iron nodules and contain more clay in
the solum than the Maumee soil They are in the lower
positions on the landscape. Included soils make up
about 8 percent of the map unit.

The available water capacity is low in the Maumee
soil. Permeability is rapid. The content of organic matter
in the surface layer is moderate. Runoff is very slow or
ponded. The seasonal high water table is at or above
the surface from early fall through spring.

Most areas are used for cultivated crops. This seil is
primarily in the Willow Slough Fish and Wildlife Area
and is managed for wildlife habitat. During harvesting, a
portion of the crop is usually left in the field to provide
food for wildlife. Areas of this soil are manually ponded
from early fall to late spring for migrating waterfowl.

This soil is fairly weil suited to corn, soybeans, and
small grain. Wetness, ponding, soil blowing, and
droughtiness are the main management concerns. A
drainage system helps to lower the water table and
raises the temperature of the soil more quickly in the
spring, thus allowing the planting of longer season
varieties of adapted crops. The wetness can be reduced
by controlling the water table with open ditches, surface
drains, subsurface drains, or a combination of these
practices. Ponded areas can generally be drained with
an open inlet pipe in conjunction with subsurface
drainage. Pumping can be used in areas where a
suitable outlet is not available. Using a finely meshed
filter to caver drainage tile helps to prevent the tile from
filling with sediments. Excessive drainage by the
subsurface drainage system may cause droughtiness.
Because cuthanks are unstable, caution is advised if
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heavy equipment is used near open excavations. The
hazard of scil biowing can be reduced by establishing
windbreaks, using a system of conservation tillage that
leaves a protective cover of crop residue on the
surface, planting buffer strips or vegetative barriers, or
ridging at an angle to the prevailing wind; by using a
combination of these practices; or by maintaining a
permanent cover of vegetation. Irrigation can reduce
seasonal crop stress and increase crop yields.
Droughtiness can be minimized by controlling the water
table with subsurface irrigation. Crop residue
management, green manure crops, and cover crops
improve or maintain tilth and the content of organic
matter. This soil is well suited to the ridge-till cropping
system.

This soil is well suited to grasses and legumes, such
as reed canarygrass and ladino clover, for hay and
pasture. Ponding, soil blowing, and droughtiness are
hazards. Frost heaving, excess water, overgrazing, and
grazing during wet periods are also major management
concerns. Overgrazing reduces plant density and
hardiness. Grazing during wet periods causes surface
compaction, which results in poor soil tilth, reduces
forage yields, damages the sod, and reduces plant
density and hardiness. Water-tolerant species are best
suited to this soil. Maintaining a permanent cover of
grasses and legumes helps to control soil blowing.
Deep-rooted legumes, such as alfalfa, are not as well
suited as shallow-rooted legumes. Proper stocking
rates, timely deferment of grazing, restricted use during
wet periods, and rotation grazing help to minimize
surface compaction, maintain good plant density and
hardiness, and keep the pasture in good condition.

This soil is fairly well suited to trees. The main
management concerns are equipment limitations and
the windthrow hazard. The equipment limitations can be
overcome by delaying timber harvest until dry periods
or until the soil is frozen. Selecting water-tolerant
species helps to overcome the windthrow hazard.
Harvest methods that do not leave the remaining trees
isolated or widely spaced should be used. Care should
be taken to avoid damaging the surficial root systems of
unharvested trees. Site preparation and the control or
removal of unwanted trees and shrubs can be
accomplished by spraying, cutting, or girdling. Additional
management practices include keeping livestock from
the woodland, harvesting mature trees, and saving
desired seed trees.

Because of the ponding, this soil is generally
unsuitable as a site for dwellings or sanitary facilities
{fig. 10}. Also, the ponding is a severe limitation if the
soil is used as a site for local roads and streets.
Maintaining a crown in roads and streets, constructing
the roads and streets on raised, well compacted fill
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Figure 10.—The high water table and ponding are limitations if Maumee loamy fine sand is used as a site for dwellings.

material, and providing adequate side ditches and
culverts help to prevent the damage caused by ponding.

The land capability classification is Illw. The
woodland ordination symbol is 4W.

Mk—Maumee mucky loamy fine sand. This very
deep, nearly level, very poorly drained sail is in broad
depressional areas. It is frequently ponded for brief
periods by surface runoff from surrounding soils.
Individual areas are broad and irregularly shaped and
range from 15 to 100 acres in size. The dominant size
is about 30 acres.

Typically, the surface soil is black mucky loamy fine
sand about 18 inches thick. The substratum to a depth
of about 60 inches is brown and dark grayish brown

sand. In some areas, accumulations of iron are in the
upper part of the profile or the gray colors in the lower
part of the profile are masked by iron stains.

Included with this soil in mapping are a few small
areas of the moderately well drained Brems soils, the
somewhat poorly drained Watseka soils, and the very
poorly drained Zadog soils. Brems soils are in the
highest positions on the landscape. Watseka soils are
slightly higher on the landscape than the Maumee soil.
Zadog soils have iron nodules and contain more clay in
the solum than the Maumee soil. They are in the lower
positions on the landscape. Included socils make up
about 10 percent of the map unit.

The available water capacity is low in the Maumee
soil. Permeability is rapid. The content of organic matter
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in the surface layer is very high. Runoff is very slow or
ponded. The seasonal high water high table is at or
above the surface from late fall through spring.

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

This soil is fairly well suited to corn, soybeans, and
small grain. Wetness, ponding, soil blowing, and
droughtiness are the main management concerns. The
surface layer is very friable and dries out quickly in the
spring. A drainage system helps to lower the water
table and raises the temperature of the soil more
guickly in the spring, thus allowing the planting of longer
season varieties of adapted crops. The weiness can be
reduced by controlling the water table with open
ditches, surface drains, subsurface drains, or a
combination of these practices. Small enclosed
depressions can be drained with an open inlet pipe in
conjunction with subsurface drainage. Pumping can be
used in areas where a suitable outlet is not available.
Using a finely meshed filter to cover drainage tile helps
to prevent the tile from filling with sediments. Excessive
drainage by the subsurface drainage system may cause
droughtiness. Because cutbanks are unsiable, caution
is advised if heavy equipment is used near open
excavations. The hazard of soil blowing can be reduced
by establishing windbreaks, using a system of
conservation tillage that leaves a protective cover of
crop residue on the surface, planting buffer strips or
vegetative barriers, or ridging at an angle to the
prevailing wind; by using a combination of these
practices; or by maintaining a permanent cover of
vegetation. Irrigation can reduce crop stress during the
summer months and can increase crop yields.
Droughtiriess can be minimized by controlling the water
table with subsurface irrigation. Crop residue
management, cover crops, and green manure crops
help to maintain or improve tilth and the content of
organic matter. This soil is well suited to the ridge-tit!
cropping system.

This soil is well suited 1o grasses and legumes, such
as reed canarygrass and ladino clover, for hay and
pasture. The ponding, soil blowing, and droughtiness
are hazards. Frost heaving, excess water, overgrazing,
and grazing during wet periods are also major
management concerns. Water management practices,
such as drainage and irrigation, are necessary for high
yields of hay and pasture. Overgrazing reduces plant
density and hardiness. Grazing during wet periods
causes surface compaction, which results in poor soil
tilth, reduces forage yields, damages the sod, and
reduces plant density and hardiness. Maintaining a
permanent cover of grasses and legumes helps to
control soil blowing. Water-tolerant species are best
suited to this soil. Deep-rooted legumes, such as alfalfa,
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are not as well suited as shallow-rooted legumes.
Proper stocking rates, timely deferment of grazing,
restricted use during wet periods, and rotation grazing
hefp to minimize surface compaction, maintain good
plant density and hardiness, and keep the pasture in
good condition.

This soil is fairly well suited to trees. The main
management concerns are equipment limitations and
the windthrow hazard. The equipment limitations can be
overcome by delaying timber harvest until dry periods
or until the sail is frozen. Selecting water-tolerant
species helps tc overcome the windthrow hazard.
Harvest methods that do not leave the remaining trees
isolated or widely spaced should be used. Care shoutd
be taken to avoid damaging the surficial root systems of
unharvested trees. Site preparation and the control or
removal of unwanted trees and shrubs can be
accomplished by spraying, cutting, or girdling. Additional
management practices include keeping livestock from
the woodland, harvesting mature trees, and saving
desired seed trees.

Because of the ponding, this soil is generally
unsuitable as a site for dwellings or sanitary facilities.
Also, the ponding is a severe limitation if the soil is
used as a site for local roads and streets. Maintaining a
crown in roads and streets, constructing the roads and
streets on raised, well compacted fill material, and
providing adequate side ditches and culverts heip to
prevent the damage caused by ponding.

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

MnC2—Miami loam, 5 to 12 percent slopes,
eroded. This very deep, moderately sloping, well
drained soil is on convex ridges or knolis. Individual
areas are irregularly shaped and range from 5 to 60
acres in size. The dominant size is about 15 acres.

Typically, the surface layer is dark grayish brown
loam mixed with dark brown clay ioam from the subsoil.
It is about 9 inches thick. The subsoil is about 21 inches
thick. It is dark brown and yellowish brown, friable clay
foam in the upper part and yellowish brown, friable loam
in the lower part. The substratum to a depth of about 80
inches is yellowish brown lcam. In some areas the
lower part of the subsoil has more sand. In other areas
the subsoil contains less clay. A few places have slopes
of less than 6 percent or more than 12 percent. Some
areas are more eroded. In a few areas gray mottles are
in the lower part of the subsoil.

included with this soil in mapping are some small
areas of the very poorly drained Comfrey and
Sawabash soils and the moderately well drained
Williamstown soils. Comfrey and Sawabash soils are on
the lowest parts of the landscape. Williamstown soils



66

are in the slightly lower positions on the landscape.
Also included are a few areas of well drained, severely
eroded soils on the steeper slopes. Included soils make
up about 5 percent of the map unit.

The available water capacity is moderate in the
Miami soil. Permeability is moderate in the solum and
slow or very slow in the substratum. The content of
organic matter in the surface layer is moderately low.
Runoff is medium.

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

This soil is fairly well suited to corn, soybeans, and
small grain. Erosion is the main management concern.
Erosion and surface runoff can be controlled by using
conservation practices, such as crop rotation, critical-
area plantings, terraces, diversions, water- and
sediment-control basins, cover crops, green manure
crops, grade-stabilization structures, and conservation
tilage systems that leave a protective cover of crop
residue on the surface. Grassed waterways help to
control erosion in drainageways. In areas where hillside
seepage occurs, subsurface drains should be installed.
Crop residue management, cover crops, and green
manure crops help to maintain tilth, increase the rate of
water infiltration, improve aeration, and increase the
content of organic matter. This soil is well suited to
ridge-till and no-till cropping systems (fig. 11).

This soil is well suited to grasses and legumes, such
as orchardgrass and alfalfa, for hay and pasture.
Controlling runoff and erosion is a major management
concern. Qvergrazing and grazing during wet periods
are also concerns. Qvergrazing increases the hazard of
erosion and reduces plant density and hardiness.
Grazing during wet periods causes surface compaction,
which results in poor soil tilth, causes excessive runoff,
reduces forage yields, damages the sod, and reduces
plant density and hardiness. Maintaining a permanent
cover of grasses and legumes slows runoff and helps to
control erosion. Proper stocking rates, timely deferment
of grazing, restricted use during wet periods, and
rotation grazing help to control ercsion, minimize
surface compaction, maintain good plant density and
hardiness, and keep the pasture in good condition.

This soil is well suited to trees. Plant competition is
moderate. Site preparation and the control or removal
of unwanted trees and shrubs can be accomplished by
spraying, cutting, or girdling. Additional management
practices include keeping livestock from the woodland,
harvesting mature trees, and saving desired seed trees.

Because of the slope and the shrink-swell potential,
this soil is moderately limited as a site for dwellings.
Grading can modify the slope. Retaining walls can be
instailled, and the design of the dwellings can
compensate for the slope. The construction of
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foundations, footings, or basement walls should include
using adeguate reinforcement stee! in concrete
foundations, excavating layers that have a high shrink-
swell potential, backfilling with sand or gravel, placing
structures on reinforced concrete slabs, and including
expansion joints in all concrete.

Because of low strength, this soil is severely limited
as a site for local roads and streets. Providing coarse
grained subgrade or base material helps to prevent the
damage caused by low strength. The upper layer of the
soil should be replaced or strengthened with a more
suitable base material.

Because of the restricted permeability, this soil is
severely limited as a site for septic tank absorption
fields. Filling or mounding with suitable filtering material
improves the capacity of the absorption field and helps
to overcoms the restricled permeability.

The land capability classification is llle, The
woodiand ordination symbol is 5A.

MnE—Miami loam, 15 to 25 percent slopes. This
very deep, strongly sloping to moderately steep, well
drained soil is on convex ridges or knolls, Individual
areas are irregularly shaped and range from 5 to 30
acres in size. The dominant size is about 15 acres.

Typically, the surface layer is dark gray ioam about 5
inches thick. The subsurface layer is pale brown loam
about 3 inches thick. The subsoil is about 25 inches
thick. It is dark yellowish brown and yellowish brown,
friable clay loam in the upper part and yellowish brown,
friable loam in the lower part. The substratum o a
depth of about 60 inches is yellowish brown loam. In
some areas the lower part of the subsoil has more
sand. In places the subsoil contains less clay. Some
areas have slopes of less than 15 percent or more than
25 percent. A few areas are moderately eroded.

Included with this soil in mapping are some small
areas of the very poorly drained Comfrey and
Sawabash soils. These soils are in the lowest positions
on the landscape. Also included are small areas of the
moderately weli drained Williamstown soils in the
siightly lower positions on the landscape and a few
areas of well drained, severely eroded soils on the
steeper slopes. Included soils make up about 5 percent
of the map unit.

The available water capacity is moderate in the
Miami soll. Permeability is moderate in the solum and
slow or very slow in the substratum. The content of
organic matter in the surface layer is moderately low.
Runoff is rapid.

Most areas are used as woodland. A few areas are
used for pasture.

This soil is generally unsuited to corn, soybeans,
and small grain. The slope and the hazard of erosion
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Figure 11.—No-till corn in an area of Miami loam, 6 to 12 percent slopes, eroded.

are the main management concerns.

This soil is poorly suited to grasses and legumes,
such as orchardgrass and alfalfa, for hay but is fairly
well suited to pasture. Controlling erosion and runoff is
the main management concern. On the steeper slopes,
the use of some types of equipment may be hazardous.
A system of conservation tillage that leaves a protective
cover of crop residue on the surface should be used if
hay or pasture is established or remove. Overgrazing
and grazing when the soil is too wet are additional
management concerns. Overgrazing increases the
hazard of erosion and reduces plant density and

hardiness. Grazing during wet periods causes surface
compaction, which results in poor soil tilth, causes
excessive runoff, reduces forage yields, damages the
sod, and reduces plant density and hardiness. Proper
stocking rates, timely deferment of grazing, restricted
use during wet periods, and rotation grazing help to
control erosion, minimize surface compaction, maintain
good plant density and hardiness, and keep the pasture
in good condition.

This soil is fairly well suited to trees. The hazard of
erosion, equipment limitations, and plant competition
are the main management concerns. Using proper




68

harvesting techniques helps to control erosion.
Constructing logging roads and skid trails on the
contour also helps to prevent excessive erosion. Road
ditches, culverts, and grade-stabilization structures
should be used to control runoff from roads and skid
trails. Because of the slope, the use of crawlers and
rubber-tired tractors can be hazardous. It may be
necessary to yard the logs uphill with cable. Site
preparation and the control or removal of unwanted
trees and shrubs can be accomplished by spraying,
cutting, or girdling. Additional management practices
include keeping livestock from the woodland, harvesting
mature trees, and saving desired seed trees.

Because of the slope, this scil is generally unsuitable
as a site for dwellings or sanitary facilities. Because of
low strength and the slope, the soil is severely limited
as a site for local roads and streets. Placing roads and
streets on the contour helps to overcome the slope.
Providing coarse grained subgrade or base material
heips to prevent the damage caused by low strength.
The upper layer of the soil should be replaced or
strengthened with a more suitable base material.

The land capability classification is Vle. The
woodland ordination symbol is 5R.

Mp—Montgomery silty clay loam. This very deep,
nearly level, very poorly drained soil is in broad
depressional areas. It is frequently ponded for brief
periods by surface runoff from surrounding soils.
Individual areas are generally broad and irregularly
shaped and range from 5 to 50 acres in size. The
dominant size is about 20 acres.

Typically, the surface layer is black silty clay loam
about 10 inches thick. The subsurface layer is about 7
inches thick. It is black, mottled siity clay loam in the
upper part and very dark gray, mottied silty clay in the
lower part. The subsoil is about 27 inches thick. The
upper part is gray, mottled, firm silty clay, and the lower
part is light gray and grayish brown, mottied, firm silty
clay loam. The substratum to a depth of about 60
inches is light olive brown and grayish brown, mottled
silty clay. In some places the upper part of the solum
contains less clay.

Included with this soil in mapping are some small
areas of the somewhat poorly drained Strole soils.
These soils are slightly higher on the landscape than
the Montgomery soil. Also included are a few areas of
the moderately well drained Simonin soits in the higher
positions on the landscape. Included soils make up
about 6 percent of the map unit.

The available water capacity is high in the
Montgomery scil. Permeability is slow. The content of
crganic matter in the surface layer is high. Surface
runoff is very slow or ponded. The seasonal high water
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table is at or above the surface from winter through
spring.

Most areas are used for cultivated crops. A few areas
are used for hay or pasture. -

This soil is fairly well suited to corn, soybeans, and
small grain. Wetness and ponding are the main
management concerns. The surface layer is firm. If it is
tilled when wet, large clods form. The cleds become
hard when they dry. This cloddiness makes preparing a
seedbed difficult. A drainage system helps to lower the
water table and raises the temperature of the soil more
quickly in the spring, thus allowing the planting of longer
seascn varieties of adapted crops. The wetness can he
reduced by controlling the water table with open
ditches, surface drains, subsurface drains, or a
combination of these practices. Water management
practices, such as drainage, are necessary for high
yields of adapted crops. Small enclosed depressions
can be drained with an open inlet pipe in conjunction
with subsurface drainage. Pumping can be used in
areas where a suitable outlet is not available. If a
subsurface drainage system is installed in the clayey
material, the tile lines shouid be closely spaced. Crop
residue management, cover crops, and green manure
crops help to maintain or improve tilth, increase the rate
of water infiltration, improve aeration, and increase the
content of organic matter. This soil is well suited to fall
plowing, fall chisel, and ridge-planting cropping
systems.

This soil is well suited to grasses and legumes, such
as reed canarygrass and ladino clover, for hay and
pasture. The ponding, frost heaving, and excess water
are management concerns. Qvergrazing and grazing
during wet periods are also concerns. Water
management practices, such as drainage, are
necessary for high yields of hay and pasture.
Overgrazing reduces plant density and hardiness.
Grazing during wet periods causes surface compaction,
which results in poor soil tiith, reduces forage vyields,
damages the sod, and reduces plant density and
hardiness. Water-tolerant species are best suited to this
soil. Deep-rooted legumes, such as alfalfa, are not as
well suited as shallow-rooted legumes. Proper stocking
rates, timely deferment of grazing, restricted use during
wet periods, and rotation grazing hslp to minimize
surface compaction, maintain good plant density and
hardiness, and keep the pasture in good condition.

This soil is well suited to trees. The main
management concerns are equipment limitations,
seedling mortality, the windthrow hazard, and plant
competition. The equipment limitaticns can be
overcome by deiaying timber harvest until dry periods
or until the soil is frozen. Planting more trees than is
necessary helps to overcome seedling mortality, but
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thinning may be required later. The seedling mortality
rate can also be reduced by using containerized stock
or planting larger trees. Harvest methods that leave
some mature trees to provide shade and protection for
seedlings may be needed. Seedlings survive and grow
well if competing vegetation is controlled. Selecting
water-tolerant species helps to overcome the windthrow
hazard. Site preparation and the control or removal of
unwanted trees and shrubs can be accomplished by
spraying, cutting, or girdling. Additional management
practices include keeping livestock from the woodland,
harvesting mature trees, and saving desired seed trees.

Because of the ponding, this soil is generally
unsuited to building site development and sanitary
facilities. Because of the ponding, the shrink-swell
potential, and low strength, the soil is severely limited
as a site for local roads and streets. Maintaining a
crown in roads, constructing the roads and streets on
raised, well compacted fill material, and providing
adequate side ditches and culverts help to prevent the
damage caused by ponding. Providing coarse grained
subgrade or base material helps to prevent the damage
caused by low strength and by shrinking and swelling of
the soil.

The land capability classification is Illw. The
woodland ordination symbol is SW.

MrB2—Montmorenci fine sandy loam, 2 1o 6
percent slopes, eroded. This very deep, gently sloping,
moderately well drained soil is on convex rises and
knolls. Individual areas are dominantly irregularly
shaped and range from 3 to 200 acres in size. The
dominant size is about 40 acres.

Typically, the surface layer is very dark grayish
brown fine sandy loam mixed with dark yellowish brown
clay loam from the subsaoil. It is about 9 inches thick.
The subsoil is friable clay loam about 24 inches thick.
The upper part is dark yellowish brown, and the lower
part is yellowish brown and is mottled. The substratum
to a depth of about 60 inches is brown, mottled loam. In
places the dark surface layer is thicker. In a few areas
the lower part of the subsocil does not have gray
mottles. In some small areas the depth to the
underlying material is less than 24 inches or more than
40 inches. Some places have slopes of less than 2
percent or more than & percent. A few areas are more
eroded.

Included with this soil in mapping are some small
areas of the somewhat poorly drained Odell soils.
These scils are slightly lower on the landscape than the
Montmorenci soil. Also included are a few areas of the
very poarly drained Peotone soils in depressions.
Included soils make up about 8 percent of the map unit.

The available water capacity is moderate in the
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Morntmorenci soil. Permeability is moderate in the solum
and slow or very slow in the substratum, The content of
organic matter in the surface layer is moderate. Runoff
is medium. The water table is at a depth of 2.5 10 4.0
feet from late fall through spring.

Mast areas are used for cultivated crops. Some small
areas are used for hay or pasture.

This soil is well suited to com, soybeans, and small
grain. The hazards of erosion and soil blowing are the
main management concerns. Erosion and surface runoff
can be controlled by water- and sediment-control
basins, diversions, terraces, a system of conservation
tillage that leaves a protective cover of crop residue on
the surface, cover crops, green manure crops, crop
rotation, grade-stabilization structures, or a combination
of these practices. Grassed waterways help to control
erosion in drainageways. The hazard cf soil blowing ¢an
be reduced by establishing windbreaks, using a system
of conservation tillage that ieaves a protective cover of
crop residue on the surface, planting buffer strips or
vegetative barriers, or ridging at an angie to the
prevailing wind; by using a combination of these
practices; or by maintaining a permanent cover of
vegetation. Cover crops, green manure crops, and crop
residue management help to maintain or improve tilth,
increase the rate of water infiltration, improve aeration,
and increase the content of organic matter. This soil is
well suited to no-till or ridge-till cropping systems.

This soil is well suited to grasses and legumes, such
as orchardgrass and alfalfa, for hay or pasture.
Controliing erosion, runoff, and soil blowing is the main
management concern. Overgrazing and grazing when
the soil is too wet are additicnal concerns. Overgrazing
increases the hazards of erosicn and soil blowing and
reduces plant density and hardiness. Grazing during
wet periods causes surface compaction, which results
in poor soil tilth, causes excessive runoff, reduces
forage yields, damages the sod, and reduces plant
density and hardiness. Maintaining a permanent cover
of grasses and legumes slows runoff and helps to
control soil blowing and erosion. Proper stocking rates,
timely deferment of grazing, restricted use during wet
periods, and rotation grazing help to control erosion and
soil blowing, minimize surface compaction, maintain
good plant density and hardiness, and keep the pasture
in good condition.

Because of the shrink-swell potential, this soil is
moderately limited as a site for dwellings without
basements. It is severely limited as a site for dwellings
with basements because of wetness. Surface drains,
foundation drains, and landscaping that removes runoff
lower the water table and help to overcome the
wetness. Building houses on elevated, well compacted
fill material also helps to overcome the wetness, The
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construction of foundations, foatings, or basement walls
should include using adequate reinforcement steel in
concrete foundations, excavating layers that have a
high shrink-swell potential, backfilling with sand or
gravel, placing structures on reinforced concrete slabs,
and including expansion joints in all concrete.

Because of the shrink-swell potential and low
strength, this soil is moderately limited as a site for local
roads and streets. The upper layer of the soil should be
replaced or strengthened with a more suitable base
material. Providing coarse grained subgrade or base
material helps to prevent the damage caused by low
strength and by shrinking and swelling of the soii.

Because of the wetness, this soil is severely limited
as a site for septic tank absorption fields. Perimeter
drains around the filter field help to lower the high water
table. Filling or mounding with a suitable filter material
improves the capacity of the absorption field and helps
to overcome the wetness,

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

MuA—Morocco loamy sand. This very deep, nearly
level, somewhat poorly drained soil is on slightly convex
rises. Individual areas are long and irregularly shaped.
They range from 3 to 200 acres in size. The deminant
size is about 10 acres.

Typically, the surface layer is very dark grayish
brown loamy sand about 9 inches thick. The subsoil is
about 28 inches thick. It is pale brown and yellowish
brown, mottled, very friable fine sand. The substratum
to a depth of about 60 inches is light brownish gray,
yellowish brown, reddish brown, and light brownish
gray, mottled fine sand. In some areas the dark surface
layer is thicker. In many places the gray motties are not
readily visible because of iron stains on the sand
grains. In some areas iron accumulations are
throughout the solum. In a few places the subsoil has a
thin band of loam, sandy clay loam, or clay loam. Some
areas have loam till below a depth of 40 inches. In a
few places the soil is less acid throughout. Some areas
have slopes of more than 2 percent.

Included with this soil in mapping are some small
areas of the very poorly drained Granby and Newton
soils. These soils are in the lower positions on the
landscape. Also included are a few areas of the
moderately well drained Brems and Oakville soils in the
more sloping positions. Included soils make up about 10
percent of the map unit.

The available water capacity is low in the Moracco
soil. Permeability is rapid. The content of organic matter
in the surface layer is low. Surface runoff is very slow,
The seasonal high water table is at a depth of 1 to 2
feet from winter through early spring.
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Most areas are used for cultivated crops. A few areas
are used for woodland, hay, or pasturs.

This soil is poorly suited to corn, scybeans, and
small grain. Droughtiness, wetness, and the hazard of
soil blowing are the main management concerns.
Irrigation systems can be used to reduce seasonal crop
stress and increase crop yields. Droughtiness can be
minimized by controlling the water table with subsurface
irrigation. In late fall and early spring, the wetness can
be reduced by controlling the water table with open
ditches, surface drains, and subsurface drains. Using a
finely meshed filter to cover drainage tile helps to
prevent the tile from filling with sediments. Because
cutbanks are unstable, caution is advised if heavy
equipment is used near open excavations. Excessive
drainage by the subsurface drainage system may cause
droughtiness. The hazard of soil blowing can be
reduced by establishing windbreaks, using a system of
conservation tillage that leaves a protective cover of
crop residue on the surface, planting buffer strips or
vegetative barriers, or ridging at an angle to the
prevailing wind; by using a combination of these
practices; or by raintaining a permanent cover of
vegetation. Crop residue management, cover crops, and
green manure crops help to maintain or improve tilth
and the content of organic matter. This sail is well
suited to the ridge-till cropping system.

This soil is well suited to grasses and legumes, such
as orchardgrass and birdsfoot trefoil, for hay and
pasture. Scil blowing and droughtiness are hazards.
Excess water and frost heaving are limitations. The
excess water can be removed by surface drains,
subsurface drains, or a combination of these practices.
Irrigation can reduce droughtiness. Overgrazing and
grazing during wet periods are also major management
concerns. Overgrazing reduces plant density and
hardiness. Grazing during wet periods causes surface
compaction, which results in poor soil tilth, reduces
forage yields, damages the sod, and reduces plant
density and hardiness. Maintaining a permanent cover
of grasses and legumes helps to contrel soil blowing.
Deep-rooted legumes, such as alfalfa, are not as well
suited as shallow-rooted crups. Proper stocking rates,
timely deferment of grazing, restricted use during wet
periods, and rotation grazing help to minimize surface
compaction, maintain good plant density and hardiness,
and keep the pasture in good condition.

This soil is well suited to trees. Equipment limitations,
seedling mortality, and plant competition are the main
management concerns. The equipment limitations can
be overcome by delaying timber harvest until dry
periods or until the soll is frozen. Planting more trees
than is necessary helps to overcome seedling mortality,
but thinning may be required later. The seedling
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mortality rate can also be reduced by using
containerized stock or planting larger stock. Harvest
methods that leave some mature trees to provide shade
and protection for seedlings may be needed. Seedlings
survive and grow well if competing vegetation is
controlled. Pines, which have a deep taproot system,
generally grow well on this sail. Site preparation and the
control or removal of unwanted trees and shrubs can be
accomplished by spraying, cutting, or girdling. Additional
management practices include keeping livestock from
the woodland, harvesting mature trees, and saving
desired seed trees.

Because of the wetness, this soil is severely limited
as a site for dwellings. Surface drains, foundation
drains, and landscaping that removes runoff lower the
water table and help to overcome the wetness. Building
houses on elevated, well compacted fill material also
helps to overcome the wetness.

Because of the wetness and the potential for frost
action, this soil is moderately limited as a site for local
roads and streets. Maintaining a crown in roads and
streets, constructing the roads and streets on raised,
well compacted fill material, and providing adequate
side ditches and culverts help to minimize the damage
caused by frost action and wetness. Providing coarse
grained subgrade or base material helps to prevent the
damage caused by frost action.

Because of the wetness and poor filtering qualities,
this soil is severely limited as a site for septic tank
absorption fields. Perimeter drains around the filter field
help to lower the water table. Filling or mounding with
suitable filtering material improves the capacity of the
absorption field and helps to overcome the wetness and
the poor filtering capacity.

The land capability classification is Vs, The
woodland ordination symbol is 4S5.

NsA—Nesius loamy fine sand, O to 1 percent
slopes. This very deep, nearly level, moderately well
drained soil is on slightly convex rises or ridges.
Individual areas are irregularly shaped and range from
5 to 200 acres in size. The dominant size is about 40
acres.

Typically, the surface soil is black loamy fine sand
about 16 inches thick. The subsoil is about 35 inches
thick. The upper part is dark brown, very friable sand,
and the lower part is brown, yellowish brown, pale
brown, and strong brown, mottled, very friable sand.
The substratum to a depth of about 60 inches is
yellowish brown and yellowish red, mottled sand. In a
few places the surface soll is thinner and lighter
colored. in some areas loamy sand or sandy loam
strata are in the lower part of the subsail or the
substratum or both.

Fal

Included with this soil in mapping are a few small
areas of the somewhat poorly drained Watseka soils in
the lower positions on the landscape. Also included are
a few areas of the excessively drained Sparta soils in
the higher lying areas. Included soils make up about 6
percent of the map unit.

The available water capacity is low in the Nesius soil.
Permealbility is rapid. The content of organic matter in
the surface layer is moderate. Runoff is slow. The
seasonal high water table is at a depth of 2.5 to 4.0 feet
fram late fall through spring.

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

This soil is poorly suited to corn, soybeans, and
small grain. Droughtiness and the hazard of soil blowing
are the main management concerns. Because cutbanks
are unstable, caution is advised if heavy eguipment is
used near open excavations. Irrigation systems can
reduce seasonal crop stress and increase crop yields.
The hazard of soil blowing can be reduced by
establishing windbreaks, using a system of conservation
tillage that leaves a protective cover of crop residue on
the surface, planting buffer strips or vegetative barriers,
or ridging at an angle 1o the prevailing wind; by using a
combination of these practices; or by maintaining a
permanent cover of vegetation. Crop residue
management, green manure crops, and cover crops
help to maintain or improve tilth, increase the rate of
water infiltration, improve aeration, and increase the
content of organic matter. This soil is well suited to the
no-till cropping system.

This scil is well suited to grasses and legumes, such
as bromegrass and alfalfa, for pasture. It is well suited
to hay. Soil blowing and droughtiness are hazards.
Overgrazing and grazing during wet periods are also
major management concerns. Qvergrazing increases
the hazard of soil blowing and reduces plant density
and hardiness. Grazing during wet periods causes
surface compaction, which results in poor soil tilth,
reduces forage yields, damages the sod, and reduces
plant density and hardiness. Irrigation can reduce
droughtiness. Maintaining a permanent cover of grasses
and legumes helps to control soil blowing. Deep-rooted
legumes and drought-tolerant species are best suited.
Proper stocking rates, timely deferment of grazing,
restricted use during wet periods, and rotation grazing
help to control soil blowing, minimize surface
compacticn, maintain good plant density and hardiness,
and Keep the pasture in good condition.

This soil is fairly well suited to trees. The main
management concerns are seedling mortality and plant
competition. Planting more trees than is necessary
helps to overcome seedling mortality, but thinning may
be required later. The seedling mortality rate can also
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be reduced by using containerized stock or planting
larger stock. Harvest methods that leave some mature
trees to provide shade and protection for seedlings may
be needed. Seedlings survive and grow well if
competing vegetation is controlled. Pines, which have a
deep taproot system, generally grow well on this soil.
Site preparation and the control or removal of unwanted
trees and shrubs can be accomplished by spraying,
cutting, or girdiing. Additional management practices
include keeping livestock from the woodland, harvesting
mature trees, and saving desired seed trees.

This soil is suitable as a site for dwellings without
basements. It is moderately limited as a site for
dwellings with basements because of wetness, Surface
drains, foundation drains, and landscaping that removes
runoff lower the water table and help to overcome the
wetness. Building houses on elevated, well compacted
fill material also helps to overcome the wetness.

This soil is suitable as a site for local roads and
streets.

Because of the wetness and poor filtering qualities,
this soil is severely limited as a site for septic tank
absorption fields. Perimeter drains around the filter field
help to lower the water table. Filling or mounding with
suitable filtering material improves the capacity of the
absorption field and helps to overcome the wetness and
the poor filtering capacity.

The land capability classification is [Vs, The
woodland ordination symbol is 385.

NsB—Nesius loamy fine sand, 1 to 4 percent
slopes. This very deep, nearly level or gently sloping,
moderately well drained soil is on slightly convex rises
or ridges. Individual areas are irregularly shaped and
range from 5 to 80 acres in size. The dominant size is
about 25 acres.

Typicaily, the surface layer is black loamy fine sand
about 10 inches thick. The subsurface layer is very dark
brown loamy fine sand about 5 inches thick. The subsoil
is about 38 inches thick. The upper part is dark brown,
very friable fine sand, and the lower part is yellowish
brown, light yellowish brown, and strong brown, mottied,
very friable fine sand. The substratum to a depth of
about 60 inches is yellowish brown, mottied fine sand.
In a few places the surface soil is thinner and lighter
colored. In some areas strata of loamy sand or sandy
loam are in the lower part of the subsoil or the
substratum or both. A few areas have slopes of more
than 4 percent.

Included with this soil in mapping are a few small
areas of the excessively drained Sparta soils in the
higher lying areas and the somewhat poorly drained
Watseka soils in the lower lying areas. Included soils
make up about 6 percent of the map unit.
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The available water capacity is low in the Nesius solil.
Permeability is rapid. The content of organic matier in
the surface layer is moderately low or moderate. Runoff
is slow. The seasonal high water table is at a depth of
2.5 10 4.0 feet from late fall through spring.

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

This soil is poorly suited to corn, soybeans, and
small grain. Droughtiness and the hazard of soil blowing
are the main management concerns. Because cutbanks
are unstable, caution is advised if heavy equipment is
used near open excavations. lrrigation systems can
reduce seasonal crop stress and increase crop yields.
The hazard of soil blowing can be reduced by using a
system of conservation tillage that leaves a protective
cover of crop residue on the surface, planting buffer
strips or vegetative barriers, or ridging at an angle to
the prevailing wind; by using a combination of these
practices; or by maintaining a permanent cover of
vegetation. Crop residue management, green manure
crops, and cover crops help to maintain or improve tilth,
increase the rate of water infiltration, improve aeration,
and increase the content of organic matter. This soil is
well suited to the no-till cropping system.

This soil is well suited to grasses and legumes, such
as bromegrass and alfalfa, for pasture. It is fairly well
suited to hay. Droughtiness and the hazard of soil
blowing are management concerns. Overgrazing and
grazing when the soil is too wet are additional
concerns. Overgrazing increases the hazard of soil
blowing and reduces plant density and hardiness.
Grazing during wet periods causes surface compaction,
which results in poor soil titth, reduces forage yields,
damages the sod, and reduces plant density and
hardiness. Irrigation can reduce droughtiness.
Maintaining a permanent cover of grasses and [egumes
helps to control soil blowing. Proper stocking rates,
timely deferment of grazing, restricted use during wet
periods, and rotation grazing help to control erosion and
soil blowing, minimize surface compaction, maintain
good plant density and hardiness, and keep the pasture
in good condition.

This soil is fairly well suited to trees. The main
management concerns are seedling mortality and plant
competition. Planting more trees than is necessary
helps to overcome seedling monrtality, but thinning may
be required later. The seedling montality rate can also
be reduced by using containerized stock or planting
larger stock. Harvest methods that leave some mature
trees to provide shade and protection for seedlings may
be needed. Seedlings survive and grow well if
competing vegetation is controlled. Pines, which have a
deep taproot system, generally grow well on this soil.
Site preparation and the control or removal of unwanted



Newton County, Indiana

trees and shrubs can be accomplished by spraying,
cutting, or girdling. Additional management practices
include keeping livestock from the woodland, harvesting
mature trees, and saving desired seed trees.

This soil is suitable as a site for dwellings without
basements. It is moderately limited as a site for
dwellings with basements because of wetness. Surface
drains, foundation drains, and landscaping that removes
runoff lower the water table and help to overcome the
wetness. Building houses on elevated, well compacted
fill material also helps to overcome the wetness.

This soil is suitable as a site for local roads and
streets.

Because of the wetness and poor filtering qualities,
this soil is severely limited as a site for septic tank
absorption fields. Perimeter drains around the filter field
help to lower the water table. Filling or mounding with
suitable filtering material improves the capacity of the
absorption field and heips to overcome the wetness and
the poor filtering capacity.

The land capability classification is IVs. The
woodland ordination symbol is 35.

Nw—Newton locamy fine sand, undrained. This very
deep, nearly level, very poorly drained soil is in broad
depressional areas. It is frequently ponded for brief
periods by surface runoff from surrounding areas.
Individual areas are elongated and irregularly shaped
and range from 20 to 400 acres in size. The dominant
size is about 80 acres.

Typically, the surface layer is very dark grayish
brown loamy fine sand about 5 inches thick. The
substratum extends to a depth of about 60 inches. It is
gray, brown, light gray, and light brownish gray, mottled
fine sand in the upper part and light gray and pale
brown, mottled sand in the lower part. In a few places
iron stains are throughout the profile and tend to mask
the gray colors. in a few areas iron concretions and
accumulations are in the upper part of the profile. In
places thin strata of loamy sand ar sandy loam are in
the upper part of the substratum.

included with this soil in mapping are a few smail
areas of the somewhat poorly drained Morocco soils
and the moderately well drained Brems soils. These
soils are higher on the landscape than the Newton soii.
Also included are the well drained and moderately well
drained Qakville soils in the highest positions on the
landscape. Included soils make up about 10 percent of
the map unit.

The available water capacity is low in the Newton
soil. Permeability is rapid. The content of organic matter
in the surface layer is moderate. Runoff is very slow or
ponded. The seasonal high water table is at or above
the surface from early winter through spring.
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Most areas are in wooded parcels of state-owned fish
and game preserves.

This soil is generally unsuited to corn, soybeans, and
small grain and hay crops and is poorly suited to
pasture. Wetness, ponding, and the low available water
capacity are the main limitations. Unless major land
reclamation efforts are applied, farming is generally not
feasible. Draining areas of this soil is very costly
because of the dense stands of timber,

This soil is fairly well suited to trees. The main
management concerns are equipment limitations,
seedling mortality, the windthrow hazard, and plant
competition. The equipment limitations can be
overcome by delaying timber harvest until dry periods
or until the soil is frozen. Planting more trees than is
necessary helps to overcome seedling morality, but
thinning may be required later. The seedling mortality
rate can also be reduced by using containerized stock
or planting larger stock. Harvest methods that leave
some mature trees to provide shade and protection for
seedlings may be needed. Seedlings survive and grow
well if competing vegetation is controlled. Selecting
water-tolerant species helps to overcome the windthrow
hazard. Harvest methods that do not leave the
remaining trees isolated or widely spaced should be
used. Care should be taken to avoid damaging the
surficial root systems of unharvested trees. Site
preparation and the control or removal of unwanted
trees and shrubs can be accomplished by spraying,
cutting, or girdling. Additional management practices
include keeping livestock from the woodland, harvesting
mature trees, and saving desired seed trees.

Because of the ponding, this soil is generally
unsuitable as a site for dwellings and sanitary facilities
and is severely limited as a site for local reads and
streets. Maintaining a crown in roads and streets,
constructing the roads and streets on raised, well
compacted fill maternial, and providing adequate side
ditches and culverts help to overcome the ponding.

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

OaB—Oakville fine sand, 2 to 6 percent slopes.
This very deep, gently sloping, well drained soil is on
convex ridges. Individual areas are long and irregularly
shaped. They range from 5 to 200 acres in size. The
dominant size is about 40 acres.

Typically, the surface layer is very dark grayish
brown fine sand about 6 inches thick. The subsoil is
very friabie fine sand about 30 inches thick. The upper
part is brown, and the lower part is yellowish brown.
The substratum to a depth of about 60 inches is pale
brown sand. In a few areas the surface layer is thicker
and darker or is fine sandy loam or both. In some
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places the subsoil has textural bands of loamy sand or
sandy loam. In some areas gray mottles are in the
underiying material. In places the substratum is coarse
sand or loam till. A few areas have slopes of less than
2 percent or more than 6 percent.

included with this soil in mapping are a few small
areas of the very poorly drained Newton and Wallkill
Variant solls. These soils are lower on the landscape
than the Oakville soil. Alsc included are areas of the
moderately well drained Brems soils and the scmewhat
poorly drained Morocco and Zaborosky soils in the
slightly lower lying areas. Included soils make up about
10 percent of the map unit.

The available water capacity is low in the Oakville
soil. Permeabitity is rapid. The content of organic matter
in the surface layer is low. Runcff is very slow.

Most areas are used as woodland. A few areas are
used for cultivated crops, hay, or pasture.

This soil is poorly suited to corn, soybeans, and
small grain. Droughtiness and the hazard of soil blowing
are the main management concerns. Irrigation systems
can reduce seasonal crop stress and increase crop
yields. The hazard of soil blowing can be reduced by
using a system of conservation tillage that teaves a
protective cover of crop residue on the surface, planting
buffer strips or vegetative barriers, or ridging at an
angle to the prevailing wind; by using a combination of
these practices; or by maintaining a permanent cover of
vegetation. Crop residue management, cover crops, and
green manure crops heip to maintain or improve tilth
and the content of organic matter. This soil is well
suited to the no-till cropping system.

This soil is fairly well suited to grasses and legumes,
such as bromegrass and alfalfa, for pasture. It is well
suited to hay. Droughtiness and the hazard of soil
blowing are management concerns. Overgrazing and
grazing during wet periods are also major cencerns.
Overgrazing increases the hazard of soil blowing and
reduces plant density and hardiness. Grazing during
wet periods causes surface compaction, which results
in poor sail tilth, causes excessive runcff, reduces
forage yields, damages the sod, and reduces plant
density and hardiness. Irrigation can reduce
droughtiness. Maintaining a permanent cover of grasses
and legumes helps to control soil blowing. Deep-rooted
legumes and drought-tolerant species are best suited to
this soil. Proper stocking rates, timely deferment of
grazing, restricted use during wet periods, and rotation
grazing help to control soil blowing, minimize surface
compaction, maintain good plant density and hardiness,
and keep the pasture in good condition.

This soil is well suited to trees. Equipment limitations
and seedling mortality are the main management
concerns. Because the soil is sandy, equipment tends
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to bog down during very dry periods. Planting more
trees than is necessary helps to overcome seedling
mortality, but thinning may be required later. The
seadling mortality rate can also be reduced by using
containerized stock or larger planting stock. Harvest
methods that leave some mature trees to provide shade
and protection for seedlings may be needed. Pines,
which have a deep taproot system, generally grow well
on this soil. Additional management practices include
keeping livestock from the woodland, harvesting mature
trees, and saving desired seed trees.

This soit is suitable as a site for dwellings and local
roads and streets. Because of poor filtering qualities,
however, it is severely limited as a site for septic tank
absorption fields. Filling or mounding with suitable
filtering material improves the capacity of the absorption
field and helps to overcome the poor filtering capacity.

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

OaC—Oakville fine sand, 6 to 15 percent slopes.
This very deep, moderately sloping or strongly sloping,
well drained scii is on convex ridges. Individual areas
are long and irregularly shaped. They range from 5 to
150 acres in size. The dominant size is about 25 acres.

Typically, the surface layer is very dark grayish
brown fine sand about 5 inches thick. The subsoil is
very friable fine sand abeout 31 inches thick. The upper
part is brown and dark yellowish brown, and the lower
part is yellowish brown. The substratum to a depth of
about 60 inches is brownish yellow fine sand. In a few
areas the surface layer is thicker and darker or is fine
sandy loam or both. In some places the subsoil has
textural bands of loamy sand or sandy loam. In some
areas gray mottles are in the underlying material. In
places the substratum is coarse sand. A few areas have
slopes of less than 6 percent or more than 15 percent.

Included with this soil in mapping are a few small
areas of the very poorly drained Newton and Wallkill
Variant soils. These socils are lower an the landscape
than the Oakville soil. Also included are areas of the
moderately well drained Brems soils and the somewhat
poorly drained Morocco and Zaborosky soils in the
slightly lower lying areas. Included soils make up about
7 percent of the map unit.

The available water capacity is low in the Qakville
scil. Permeability is rapid. The content of organic matter
in the surface layer is low. Runoff is slow.

Most areas are used as woodland. A few areas are
used for cuitivated crops, hay, or pasture.

This soil is generally unsuited to corn, soybeans, and
small grain. Droughtiness and the hazard of soil blowing
are the main management concerns.

This soil is fairly well suited to grasses and legumes,
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such as bromegrass and alfalfa, for hay. It is well suited
to pasture. Droughtiness and the hazard of soil blowing
are management concerns. Overgrazing and grazing
during wet periods are also major concerns.
Overgrazing increases the hazard of soil blowing and
reduces plant density and hardiness. Grazing during
wet pertods causes surface compaction, which resuits
in poor soil tilth, causes excessive runoff, reduces
forage yields, damages the sod, and reduces plant
density and hardiness. Irrigation can reduce
droughtiness. Maintaining a permanent cover of grasses
and legumes helps to control seil blowing. Deep-rooted
legumes and drought-tolerant species are best suited to
the soil. Proper stocking rates, timely deferment of
grazing, restricted use during wet periods, and rotation
grazing help to control soil blowing, minimize surface
compaction, maintain good plant density and hardiness,
and keep the pasture in good condition.

This soil is suited to trees. Equipment limitations and
seedling mortality are the main management concerns.
Because the soil is sandy, equipment tends to bog
down during very dry periods. Planting more trees than
is necessary helps 1o overcome seedling mortality, but
thinning may be required tater. The seedling mortality
rate can also be reduced by using containerized stock
or larger planting stock. Harvest methods that leave
some mature trees to provide shade and protection for
seedlings may be needed. Pines, which have a deep
taproot system, generally grow well on this soil,
Additional management practices include keeping
livestock from the woodland, harvesting mature trees,
and saving desired seed trees.

Because of the slope, this soil is moderately limited
as a site for dwellings. Land grading and installing
retaining walls help to overcome the slope, or the
dwellings can be designed so that they conform to the
natural slope of the land. Because of the slope, the soil
is moderately limited as a site for local roads and
streets. Placing the roads and streets on the contour
helps to overcome the slope. Cutting and filling may be
needed.

Because of poor filtering qualities, this soil is
severely limited as a site for saptic tank absorption
fields. Filling or mounding with suitable filtering material
improves the capacity of the absorption field and helps
to overcome the poor filtering capacity.

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

ObB—Oakyille fine sand, moderately wet, 1 to 3
percent slopes. This very deep, nearly level or gently
sloping, moderately well drained soil is on slightly
convex rises or ridges. Individual areas are irregularly
shaped and range from 5 to 50 acres in size. Tha
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dominant size is about 10 acres.

Typically, the surface layer is very dark grayish
brown fine sand about 8 inches thick. The subsoil is
dark yellowish brown and yellowish brown, very friable
fine sand about 26 inches thick. The substratum to a
depth of about 80 inches is yellowish brown and pale
brown, mottled fine sand. In a few areas the surface
layer is thicker and darker or is fine sandy loam or both.
in a few places the surface layer is lighter colored. In
some areas the subsoil has textural bands of loamy
sand or sandy loam. In places the soil is brown
throughout. In a few places the substratum is coarse
sand or loam till. Some areas have slopes of more than
3 percent or less than 1 percent.

Included with this soil in mapping are a few small
areas of the very poorly drained Newton and Wallkill
Variant soils. These soils are lower on the landscape
than the QOakville soil. Also included are many areas of
the moderately well drained Brems soils and the
somewhat poorly drained Morocco and Zaborosky soils
in the slightly lower lying areas. Brems soils have gray
mottles in the lower part of the subsoil. included soils
make up about 15 percent of the map unii.

The available water capacity is low in the Qakville
soil. Permeability is rapid. The content of crganic matter
in the surface layer is low. Runoff is very slow. The
seasonal high water table is at a depth of 3 to 6 feet
from late fall through early spring.

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

This soil is poorly suited to corn, soybeans, and
small grain. Droughtiness and the hazard of soil blowing
are the main management concermns. Irrigation systems
can reduce crop stress during the summer and can
increase crop yields. The hazard of soil blowing can be
reduced by establishing windbreaks, using a system of
conservaticn tillage that leaves a protective cover of
crop residue on the surface, planting buffer strips or
vegetative barriers, or ridging at an angle to the
prevailing wind; by using a combination of these
practices; or by maintaining a permanent cover of
vegetation. Crop residue management, cover crops, and
green manure crops help to maintain or improve tilth
and the content of organic matter. This soil is well
suited to the no-till cropping system.

This soil is fairly well suited to grasses and legumes,
such as bromegrass and alfalfa, for hay or pasture.
Droughtiness and the hazard of soil blowing are
management concerns, Overgrazing and grazing during
wet periods are also major concerns. Overgrazing
increases the hazard of soil blowing and reduces plant
density and hardiness. Grazing during wet periods
causes surface compaction, which results in poor soil
tilth, causes excessive runoff, reduces forage yields,
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damages the sod, and reduces plant density and
hardiness. Irrigation can reduce draughtiness.
Maintaining a permanent cover of grasses and legumes
helps to control soil blowing. Deep-rooted legumes and
drought-tolerant species are best suited to this soil.
Proper stocking rates, timely deferment of grazing,
restricted use during wet pericds, and rotation grazing
help to control soil blowing, minimize surface
compaction, maintain good plant density and hardiness,
and keep the pasture in good condition.

This soil is well suited to trees. Equipment limitations
and seedling monality are the main management
concerns. Because the soil is sandy, equipment tends
1o bog down during very dry periods. Planting more
trees than is necessary helps to overcome seedling
mortality, but thinning may be required later. The
seedling mortality rate can also be reduced by using
containerized stock or larger planting stock. Harvest
methods that leave some mature trees to provide shade
and protection for seediings may be needed. Pines,
which have a deep taproct system, generally grow well
on this soil. Additional management practices include
keeping livestock from the woodland, harvesting mature
trees, and saving desired seed trees.

This soil is suitable as a site for dwellings withaut
basements. Because of wetness, it is moderately limited
as a site for dwellings with basements. Surface drains,
foundation drains, and landscaping that removes runoff
lower the water table and help to overcome the
wetness. Building houses on elevated, well compacted
fill material also helps to overcome the wetness.

This soil is suitable as a site for local roads and
streets.

Because of the wetness and poor filtering gqualities,
this soil is severely limited as a site for septic tank
absorption fields. Perimeter drains around the fiiter field
help to lower the water table. Filling or mounding with
suitable fittering materiat improves the capacity of the
absorption field and helps to overcome the poor filtering
capacity and the wetness.

The land capability classification is IVs. The
woodland ordination symbaol is 45.

OcC2—Octagon loam, 6 to 12 percent slopes,
eroded. This very deep, moderately sloping, well
drained soil is on convex ridges or knolis. Individual
areas are irregularly shaped and range from 5 to 60
acres in size. The dominant size is about 15 acres,

Typically, the surface layer is dark brown loam mixed
with yellowish brown clay loam from the subsoil. It is
abeut 7 inches thick. The subsoil is yellowish brown and
brown, tfriable clay lcam about 18 inches thick. The
substratum to a depth of about 60 inches is brown
loam. In a few areas, the dark surface layer is thicker or
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the surface layer is light colored. in places the
substratum is stratified. In some areas the surface layer
contains more sand. In a few places gray mottles are in
the lower part of the subsgil. Some areas have slopes
of less than 6 percent or more than 12 percent. In a few
severely eroded areas, the solum is less than 24 inches
thick.

Included with this soil in mapping are some small
areas of the very poorly drained Barry and Wallkill soils
in the lowest positions on the landscape; small areas of
the somewhat poorly drained Sumava soils, which are
slightly lower on the landscape than the QOctagen soil;
and a few areas of severely eroded soils on the steeper
slopes. Also included are some areas that have stones
on the surface. The stones are as much as 1 foot in
diameter. Included areas make up about 8 percent of
the map unit.

The available water capacity is moderate in the
QOctagon soil. Permeability is moderate in the solum and
moderately slow in the substratum. The content of
crganic matter in the surface |layer is moderate. Runoff
is medium.

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

This soil is fairly well suited to corn, soybeans, and
small grain. The hazard of erosion is the main
management concern. Erosion and surface runoff can
be controlled by crop rotation, critical-area plantings,
terraces, diversions, water- and sediment-control
basins, cover crops, green manure crops, grade-
stabilization structures, and conservation tillage systems
that leave a protective cover of crop residue on the
surface. Grassed waterways help to control erosion in
drainageways. in areas where hillside seepage occurs,
subsurface drains should be installed. Crop residue
management, cover crops, and green manure crops
help to maintain tilth, increase the rate of water
infiltration, improve aeration, and increase the content
of arganic matter. This soil is well suited to ridge-till and
no-till crapping systems.

This soil is well suited to grasses and legumes, such
as orchardgrass and alfalfa, for hay and pasture.
Controlling erosion and runoff is the major management
concern. Qvergrazing and grazing when the sail is too
wat are also concerns. Overgrazing increases the
hazard of erosion and reduces plant density and
hardiness. Grazing during wet periods causes surface
compaction, which resuits in poor soil tilth, causes
excessive runoff, reduces forage ylelds, damages the
sod, and reduces plant density and hardiness.
Maintaining a permanent cover of grasses and legumes
slows runoff and helps to control erosion. Proper
stocking rates, timely deferment of grazing, restricted
use during wet periods, and rotation grazing help to
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control ergsion, minimize surface compaction, maintain
good plant density and hardiness, and keep the pasture
in good condition,

Because of the slope and the shrink-swell potential,
this soit is moderately limited as a site for dwellings.
Land grading and installing retaining walls help to
overcome the slope, or the dwellings can be designed
so that they conform to the natural slope of the land.
The construction of foundations, footings, and basement
walls should include using adequate reinforcement steel
in concrete foundations, excavating layers that have a
high shrink-swell potential, backfilling with sand or
gravel, placing structures on reinforced concrete slabs,
and including expansion joints in all concrete.

Because of low strength, the slope, and the shrink-
swell potential, this soil is moderately limited as a site
for local roads and streets. Placing the roads and
streets on the contour helps to overcome the slope.
Providing coarse grained subgrade or base material
helps to prevent the damage caused by low strength
and by shrinking and swelling.

Because of the slope and the restricted permeability,
this soil is moderately limited as a site for septic tank
absorption fields. Grading or land shaping can modify
the slope. Installing the absorption field on the contour
also helps to overcome the slope. Enlarging the
absorption field improves the absorption of liquid waste
and helps to overcome the restricted permeability.

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

OkB2—Octagon-Ayr complex, 2 to 6 percent
slopes, eroded. This map unit consists of very deep,
gently sloping, weli drained soils on convex ridges or
knolls. The Octagon soil is typically on summits and
side slopes. The Ayr soil is typically on the lower side
slopes and foot slopes on the leeward side of the
mapped areas. Individual areas of these soils are
irregularly shaped and range from 5 to 200 acres in
size. The dominant size is about 70 acres. The areas
are about 60 percent Octagon seil and 25 percent Ayr
soil. The two soils occur as areas so intricately mixed or
so small that it is not practical to separate them in
mapping.

Typically, the surface layer of the Octagon soil is
very dark grayish brown fine sandy loam mixed with
dark yellowish brown loam from the subsoil. It is about
9 inches thick. The subsoil is about 22 inches thick. The
upper part is dark yellowish brown, friable loam, and the
iower part is yeliowish brown, friable clay loam. The
substratum to a depth of about 60 inches is brown
loam. In some areas the lower part of the subsoil has
gray motties. In other areas, the dark surface layer is
thicker or the surface layer is light colored. In places the
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substratum is stratified. Some areas have slopes of less
than 2 percent or more than 6 percent. A few areas are
severely eroded.

Typically, the surface layer of the Ayr soil is very
dark grayish brown loamy fine sand about 8 inches
thick. The subsurface layer is dark brown loamy fine
sand about 9 inches thick. The subsoil is about 20
inches thick. 1t is dark yellowish brown and yellowish
brown, very friable fine sand in the upper part; yellowish
brown, very friable loamy fine sand in the next part; and
brown, friable loam in the lower part. The substratum to
a depth of about 60 inches is yellowish brown loam. In
some places the combined thickness of the sandy
upper layers is less than 20 inches or more than 36
inches. In some areas, the surface soil is thinner or the
surface layer is lighter colored. In a few places the
surface layer is fine sandy loam. In some areas the
lower part of the subsoil has gray mottles. In a few
areas the substratum is stratified sands and ioams.
Some areas have slopes of less than 2 percent or more
than 6 percent.

Included with these soils in mapping are small areas
of the very poorly drained Barry and Wallkill soils in the
lower positions on the landscape, the somewhat poorly
drained Ridgeville and Sumava soils in the slightly
lower positions, and the excessively drained Sparta
soils in landscape positions similar to those of the major
soils. Also included are some areas that have stones on
the surface. The stones are as much as 1 foot in
diameter. Included areas make up about 8 percent of
the map unit.

The available water capacity is moderate in the
Octagon and Ayr soils. Permeability is moderate in the
solum of the Octagon soil and moderately slow in the
substratum. It is rapid in the upper part of solum in the
Ayr soil and moderate in the fower part of the solum
and in the substratum. The content of organic matter is
moderate in the surface layer of the Octagon soil and
moderately low in the surface layer of the Ayr sail.
Surface runoff is medium on the Octagen soil and slow
on the Ayr soii.

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

The Octagon soil is weli suited to corn, soybeans,
and small grain. The Ayr soil is fairly well suited. The
hazards of erosion and soil blowing are the main
management concerns. Erosion and soil blowing can be

.controlled by crop rotation, critical-area plantings,

terraces, diversions, water- and sediment-control
basins, cover crops, green manure crops, grade-
stabilization structures, and conservation tillage systems
that leave a protective cover of crop residue on the
surface. Grassed waterways help to control erosion in
drainageways. in areas where hillside seepage occurs,
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subsurface drains should be installed. Using a finely
meshed filter to cover drainage tile helps to prevent the
tile from filling with sediments in areas of the Ayr soil.
Droughtiness is a concern in areas of the Ayr sail.
Irrigation systems reduce seasonal crop stress and
increase crop yields. Cover crops, green manure crops,
and crop residue management maintain tilth, increase
the rate of water infiltration, improve aeration, and
increase the content of organic matter. These soils are
well suited to ridge-till and no-till cropping systems.

These soils are well suited to grasses and legumes,
such as orchardgrass and alfalfa, for hay and pasture.
Controlling erosion, runoft, and soil blowing is the main
management concern, Overgrazing and grazing when
the soil is too wet are also concerns. Overgrazing
increases the hazards of erosion and soil blowing and
reduces plant density and hardiness. Grazing during
wet periods causes surface compaction, which results
in poor soil tilth, causes excessive runoff, reduces
forage yieids, damages the sod, and reduces plant
density and hardiness. Maintaining a permanent cover
of grasses and legumes slows runoff and helps to
control soil blowing and erosion. Proper stocking rates,
timely deferment of grazing, restricted use during wet
periods, and rotation grazing help to control erosion and
soil blowing, minimize surface compaction, maintain
good plant density and hardiness, and keep the pasture
in good condition.

Because of the shrink-swell potential, the Octagon
soil is moderately limited as a site for dwellings. The
Ayr soil is suitable as a site for dwellings. The
construction of foundations, foctings, and basement
walls should include using adequate reinforcement steel
in concrete foundations, excavating layers that have a
high shrink-swell potential, backfilling with sand or
gravei, placing structures on reinforced concrete slabs,
and inciuding expansion joints in all concrete.

Because of low strength and the shrink-swell
potential, the Octagon soil is moderately limited as a
site for local roads and streets. Because of the potential
for frost action, the Ayr soil is also moderately limited as
a site for local roads and streets. The upper soil layers
should be replaced or strengthened with a more
suitable base material. Maintaining a crown in roads
and streets, constructing the roads and streets on
raised, well compacted fill material, and providing
adequate side ditches and culverts help to prevent the
damage caused by low strength and by frost action.

Because of the restricted permeability, the Octagon
soil is moderately limited as a site for septic tank
absorption fields. The Ayr soil is severely limited
because of poor filtering qualities. Filling or mounding
with suitable filtering material improves the capacity of
the absorption field and helps to gvercome the poor
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filtering capacity of the Ayr soil. Enlarging the filter field
improves the absorption of liquid waste and helps to
overcome the restricted permeability.

The land capability classification is lle for the
Octagon soil and llie for the Ayr soil. No woodland
ordination symbeol is assigned.

OnA—Onarga fine sandy ioam, moderately wet, 0
to 2 percent slopes. This very deep, nearly level,
moderately well drained soil is on convex rises and
knolls, Individual areas are dominantly irregularly
shaped and range from 3 to 50 acres in size. The
dominant size is about 15 acres.

Typically, the surface layer is black fine sandy loam
about 10 Inches thick. The subsurface layer is very dark
grayish brown fine sandy loam about 6 inches thick.
The subsail is about 32 inches thick. It is dark yellowish
brown, friable fine sandy loam in the upper part and
yellowish brown, mottled, friable fine sandy loam in the
lower part. The underlying material to a depth of about
60 inches is yellowish brown, mottled, stratified sand,
fine sandy loam, and fine sand. Some areas have
slopes of more than 2 percent. In a few places the
depth to the underlying material is more than 50 inches.
In a few areas, clay is in the lower part of the subsoil
and the substratum is not stratified. In some places the
surface layer contains more sand.

Included with this soil in mapping are small areas of
the somewhat poorly drained Ridgeville soils. These
soils are slightly lower on the landscape than the
Onarga soil. They make up about 5 percent of the map
unit.

The available water capacity is moderate in the
Onarga soil. Permeability is moderately rapid in the
solum and rapid in the substratum. The content of
organic matter in the surface layer is moderate. Runoff
is slow. The seasonal high water table is at a depth of
2.5 1o 6.0 feet from late fall through spring.

Most areas are used for cultivated crops. Some small
areas are used for hay or pasture.

This soil is well suited to corn, soybeans, and small
grain. Droughtiness and the hazard of soil blowing are
the main management concerns. The hazard of soil
blowing can be reduced by establishing windbreaks,
using a system of conservation tillage that leaves a
protective cover of crop residue on the surface, planting
buffer strips or vegetative barriers, using cover crops
and green manure crops, or ridging at an angle to the
prevailing wind; by using a combination of these
practices; or by maintaining a permanent cover of
vegetation. Irrigation systems reduce seasonal crop
stress and increase crop yields. Because cutbanks are
unstable, caution is advised if heavy equipment is used
near open excavations. Cover crops, green manure
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crops, and crop residue management maintain tilth,
increase the rate of water infiltration, improve aeration,
and increase the content of organic matter. This soil is
well suited to the no-till cropping system.

This sail is well suited to grasses and legumes, such
as bromegrass and alfalfa, for hay or pasture.
Droughtiness and the hazard of soil blowing are the
main management concerns. Overgrazing and grazing
during wet periods are also management concerns.
Overgrazing increases the hazard of soil blowing and
reduces plant density and hardiness. Grazing during
wet periods causes surface compaction, which results
in poor soil tilth, reduces forage yields, damages the
sod, and reduces plant density and hardiness. Irrigation
can reduce droughtiness. Maintaining a permanent
cover of grasses and legumes heips to control soil
blowing. Deep-rooted legumes and drought-tolerant
species are best suited. Proper stocking rates, timely
deferment of grazing, restricted use during wet periods,
and rotation grazing help to control soil blowing,
minimize surface compaction, maintain good plant
density and hardiness, and keep the pasture in good
condition.

This soil is suitable as a site for dwellings without
basements. It is moderately limited as a site for
dwellings with basements because of wetness. Surface
drains, foundation drains, and landscaping that removes
runoff lower the water table and help to overcome the
wetness. Building houses on elevated, well compacted
fill material alsc helps to overcome the wetness.

Because of the potential for frost action, this soil is
moderately limited as a site for local roads and streets.
Maintaining & crown in roads and streets, constructing
the roads and streets on raised, well compacted fill
material, and providing adequate side ditches and
culverts help to prevent the damage caused by frost
action. Providing coarse grained subgrade or base
material also helps to prevent the damage caused by
frost action.

Because of the wetness, this soil is severely limited
as a site for septic tank absorption fields. Perimeter
drains around the filter field help to lower the water
table. Filling and mounding with suitable filtering
material improves the capacity of the absorption field
and helps to overcome the wetness.

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

OnB2—Onarga fine sandy loam, moderately wet, 2
to 6 percent slopes, eroded. This very deep, gently
sloping, moderately well drained soil is on convex rises
and knolls. Individual areas are dominantly irregularly
shaped and range from 3 to 50 acres in size. The
dominant size is about 15 acres.
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Typically, the surface layer is dark brown fine sandy
loam mixed with dark brown sandy loam from the
subsoil. It is about 10 inches thick. The subsoil is dark
brown and yellowish brown, friable sandy loam about 40
inches thick. It is mottled in the lower part. The
substratum to a depth of about 80 inches is brown,
mottled loamy fine sand that has strata of fine sandy
loam. Some areas have slopes of less than 2 percent or
more than 6 percent. In a few places the depth to the
underlying material is more than 50 inches. In a few
areas, the lower part of the subsoil has less clay and
the substratum is not stratified. In some places the
surface layer is lighter colered. In other places the
surface layer contains more sand.

Included with this soil in mapping are a few areas of
the somewhat poorly drained Ridgeville soils. These
soils are slightly lower on the landscape than the
Onarga soil. Also included are a few areas of
moderately well drained, severely eroded soils on the
steeper slopes. Included soils make up about 5 percent
of the map unit.

The available water capacity is moderate in the
Onarga soil. Permeability is moderately rapid in the
solum and rapid in the substratum. The content of
organic matter in the surface layer is moderate. Runoff
is medium. The seasonal high water table is at a depth
of 2.5 to 6.0 feet from late fall through spring.

Most areas are used for cultivated crops. Some small
areas are used for hay or pasture.

This soil is well suited to corn, soybeans, and small
grain. Droughtiness and the hazards of erosion and soil
blowing are the main management concerns. Erosion
and surface runoff can be controlled by diversions,
terraces, water- and sediment-control basins, a system
of conservation tillage that leaves a protective cover of
crop residue on the surface, cover crops, green manure
crops, grade-stabilization structures, critical-area
plantings, and crop rotation. Grassed waterways help to
control erosion in drainageways. Using a cropping
systemn that includes close-growing crops heips to
control erosion. The hazard of soil biowing can be
reduced by establishing windbreaks, using a system of
conservation tillage that leaves a protective cover of
crop residue on the surface, planting buffer strips or
vegetative barriers, or ridging at an angle to the
prevailing wind; by using a combination of these
practices; or by maintaining a permanent cover of
vegetation. Irrigation systems reduce seasonal crop
stress and increase crop yields. Because cutbanks are
unstable, caution is advised if heavy equipment is used
near open excavations. Cover crops, green manure
crops, and crop residue management maintain tilth,
increase the rate of water infiltration, improve aeration,
and increase the content of organic matter. This soil is
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well suited to the no-till cropping system.

This soil is well suited to grasses and legumes, such
as bromegrass and alfalfa, for hay or pasture.
Droughtiness, the hazards of soif blowing and erosion,
and excess runoff are management concerns.
Overgrazing and grazing during wet periods are
additional concerns. Overgrazing increases the hazard
of soil blowing and reduces plant density and hardiness.
Grazing during wet periods causes surface compaction,
which results in poor soil tilth, causes excessive runoff,
reduces forage yields, damages the sod, and reduces
plant density and hardiness. Irrigation can reduce
droughtiness. Maintaining a permanent cover of grasses
and legumes slows runoff and helps to control erosion
and soil blowing. Deep-roated legumes and drought-
tolerant species are best suited to this soil. Proper
stocking rates, timely deferment of grazing, restricted
use during wet periods, and rotation grazing help to
control soil blowing and erosion, minimize surface
compaction, maintain good plant density and hardiness,
and keep the pasture in good condition.

This soil is suitable for dwellings without basements.
It is moderately limited as a site for dwellings with
basements because of wetness. Surface drains,
foundation drains, and landscaping that removes runoff
lower the water table and help to overcome the
wetness. Constructing the dwellings on raised, well
compacted fill material also helps to overcome the
wetness.

Because of the potential for frost action, this soil is
moderately limited as a site for local roads and streets.
Maintaining a crown in roads and streets, constructing
the roads and streets on raised, well compacted fill
material, and providing adeguate side ditches and
culverts help to prevent the damage caused by frost
action. Providing coarse grained subgrade or base
material also helps to prevent the damage caused by
frost action.

Because of the wetness, this soil is severely limited
as a site for septic tank absorption fields. Filling or
mounding with suitable filtering material improves the
capacity of the absorption field and helps to overcome
the wetness. Installing perimeter drains around the filter
field helps to lower the water table.

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

OpB2—Onarga fine sandy loam, till substratum, 2
to 6 percent slapes, eroded. This very deep, gently
sloping, moderateiy well drained soil is on slightly
convex rises. Individual areas are irreqularly shaped
and range from 3 to 80 acres in size. The dominant size
is about 25 acres.

Typically, the surface layer is very dark brown fine
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sandy loam mixed with dark brown fine sandy loam
from the subsoil. It is about 9 inches thick. The subsoil
is about 29 inches thick. It is dark brown, very friable
fine sandy loam in the upper part; yellowish brown,
friable fine sandy loam in the next part; and yellowish
brown, friable sandy loam in the lower part. The
substratum extends to a depth of about 60 inches. I is
yetlowish brown, mottled sand that has sirata of fine
sandy loam and loamy fine sand in the upper part and
brown, mottled loam in the lower part. In places, the
loamy part of the subsoil has less ciay and the sand is
not stratified in the upper part of the substratum. In
some areas the surface layer is light coiored. A faw
places have slopes of less than 2 percent or more than
6 percent. In some areas the surface layer contains
more sand.

Included with this soil in mapping are some smali
areas of the somewhat poorly drained Ridgeviile soils
that have a till substratum. These soils are slightly lower
on the landscape than the Cnarga soil. Also included
are a few areas of moderately well drained, severely
eroded soils on the steeper slopes. Included soils make
up about 4 percent of the map unit.

The available water capacity is moderate in the
Onarga soil. Permeability is moderately rapid in the
solum. It is rapid in the upper part of the substratum
and moderately slow in the lower part. The content of
organic matter in the surface layer is moderate. Runoff
is medium. The seasonal high water table is at a depth
of 3 to 6 feet from late fall through spring.

Most areas are used for cultivated crops. A few areas
are used for hay or pasture,

This soil s well suited to corn, soybeans, and small
grain. Erosion, soil blowing, and droughtiness are the
main management concerns. Erosion and surface runoff
can be controlled by crop rotation, critical-area
plantings, terraces, diversions, water- and sediment-
control basins, cover crops, greéen manure crops, grade-
stabilization structures, and conservation tillage systems
that leave all or part of the crop residue on the surface.
Grassed waterways help to control erosion in
drainageways. The hazard of soil blowing can be
reduced by establishing windbreaks, using a system of
conservation tillage that leaves a protective cover of
crop residue on the surface, planting buffer strips or
vegetative barriers, using cover crops and green
manure crops, ridging at an angle to the prevailing
wind, or maintaining a permanent cover of vegetation.
Irrigation systems reduce seasonal crop stress and
increase crop yields. In areas where hillside seepage
occurs, subsurface drains should be installed. Using a
finely meshed filter to cover drainage tile helps to
prevent the tile from filling with sediments. Because
cutbanks are unstable, caution is advised if heavy
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equipment is used near open excavations. Cover crops,
green manure crops, and crep residue management
help to maintain or improve tilth, increase the rate of
waler infiltration, improve aeration, and increase the
cantent of organic matter. This sail is well suited 1o the
no-till cropping system.

This soil is well suited to grasses and legumes, such
as bromegrass and alfalfa, for hay or pasture. Soil
blowing, droughtiness, erosion, and runoff are
management concerns. Overgrazing and grazing during
wet periods are also major concerns. Overgrazing
increases the hazard of soil blowing and reduces plant
density and hardiness. Grazing during wet periods
causes surface compaction, which results in poor soil
tilth, causes excessive runoff, reduces forage yields,
damages the sod, and reduces plant density and
hardiness. Irrigation can reduce droughtiness.
Maintaining a permanent cover of grasses and legumes
slows runoff and helps to control erosion and soil
blowing. Deep-rooted legumes and drought-tolerant
species are best suited to this soit. Proper stocking
rates, timely deferment of grazing, restricted use during
wet periods, and rotation grazing nelp to control soil
blowing and erosion, minimize surface compaction,
maintain good plant density and hardiness, and keep
the pasture in good condition.

This soil is suitable as a site for dwellings without
basements. It is moderately limited as a site for
dwellings with basements because of wetness. Surface
drains, foundation drains, and landscaping that removes
runoff lower the water table and help to overcome the
wetness. Building houses on elevated, well compacted
fill material also helps to overcome the wetness.

Because of the potential for frast action, this soil is
moderately limited as a site for local roads and streets.
Providing coarse grained subgrade or base material
helps to prevent the damage caused by frost action.
Maintaining a crown in roads and streets, constructing
the roads and streets on raised, well compacted fill
material, and providing adequate side ditches and
culverts help to prevent the damage caused by frost
action.

This soil is severely limited as a site for septic tank
absorption fields because of poor filtering qualities, the
restricted permeability, and the wetness. Perimeter
drains around the filter field heip to iower the water
table. Filling or mounding with suitable filtering material
improves the capacity of the absorption field and helps
to overcome the wetness.

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

OrB—Ormas loamy sand, sandy substratum, 1 to 4
percent slopes. This very deep, nearly level to gently
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sloping, well drained scil is on convex ridges or knolls
on outwash plains. Individual areas are irregularly
shaped and range from 3 to 40 acres in size. The
dominant size is about 10 acres.

Typically, the surface layer is dark brown loamy sand
about 10 inches thick. The subsurface layer is brown
loamy sand about 14 inches thick. The subsoil is brown,
friable gravelly sandy loam about 21 inches thick. The
substratum to a depth of about 60 inches is pale brown
lcamy sand that has strata of coarse sand. in some
areas the lower part of the solum has textural bands of
sandy loam. In other areas the subsoil contains more
clay. In a few places, the surface layer is dark and less
sand is in the upper part of the solum. In some areas
the soil has more sand throughout. In other areas the
soit does not contain gravel. A few places have slopes
of less than 1 percent. In a few areas the depth to the
substratum is less than 45 inches.

Included with this soil in mapping are a few small
areas of the scmewhat poorly drained Seafield soils.
These soils are in the lower lying areas. Also included
are areas of the moderately well drained Glenhall soils
in the slightly lower positions on the landscape.
Included soils make up about 6 percent of the map unit.

The avaiiable water capacity is moderate in the
Ormas soil. Permeability is rapid in the upper part of the
solum, moderately rapid in the lower part of the solum,
and very rapid in the underlying material. The content of
organic matter in the surface layer is moderately fow.
Runotf is slow.

Most areas are used for cultivated crops. A few areas
are used for woodland or pasture.

This soil is fairly well suited to corn, soybeans, and
small grain. Droughtiness and soil blowing are the main
concemns. lrrigation systems reduce seasonal crop
stress and increase crop yields. The hazard of soil
blowing can be reduced by establishing windbreaks,
using a system of conservation tiliage that leaves a
protective cover of crop residue on the surface, planting
buffer strips or vegetative barriers, or ridging at an
angle to the prevailing wind; by using a combination of
these practices; or by maintaining a permanent cover of
vegetation. Crop residue management, green manure
crops, and cover crops help to maintain tilth, increase
the rate of water infiltration, improve aeration, and
increase the content of organic matter. This soil is well
suited to the no-till cropping system.

This soil is well suited to grasses and legumes, such
as bromegrass and alfalfa, for hay and pasture. Soil
blowing and droughtiness are hazards. Overgrazing and
grazing during wet periods are also major management
concerns. Overgrazing increases the hazard of soil
blowing and reduces plant density and hardiness.
Grazing during wet periods causes surface compaction,
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which results in poor soil tilth, reduces forage yields,
damages the sod, and reduces plant density and
hardiness. Irrigation can reduce droughtiness.
Maintaining a permanent cover of grasses and legumes
helps to control soil blowing. Deep-rooted legumes and
drought-tolerant species are best suited. Proper
stocking rates, timely deferment of grazing, restricted
use during wet periods, and rotation grazing help to
control soil blowing, minimize surface compaction,
maintain good plant density and hardiness, and keep
the pasture in good condition.

This soil is well suited to trees. Seedling mortality
and plant competition are the main management
concerns. Planting more trees than is necessary can
compensate for seedling mortality, but thinning may be
required later. The seedling monality rate can also be
reduced by using containerized stock or larger planting
stock. Harvest methods that leave some mature trees to
provide shade and protection for seedlings may be
needed. Seedlings survive and grow well if competing
vegetation is controlled. Pines, which have a deep
taproot system, generally grow well on this soil. Site
preparation and the control or removal of unwaned
trees and shrubs can be accomplished by spraying,
cutting, or girdling. Additional management practices
include keeping livestock from the woodland, harvesting
mature trees, and saving desired seed trees,

This soil is suitable as a site for dwellings.

Because of the potential for frost action, this soil is
moderately limited as a site for local roads and streets.
Maintaining a crown in roads and streets, constructing
the roads and streets on raised, well compacted fill
material, and providing adequate side ditches and
culverts help to prevent the damage caused by frost
action. Providing coarse grained subgrade or base
material also helps to prevent the damage caused by
frost action.

Because of poor filtering qualities, this soil is
severely limited as a site for septic tank absorption
fields. The soil readily absorbs but does not adequately
filter the effluent from septic tanks. Filling or mounding
with suitable filtering material improves the capacity of
the absorption field and helps to overcome the paor
filtering capacity.

The land capahility classification is lils. The
woodland ordination symbol is 45.

PaA—Papineau fine sandy loam, 0 to 1 percent
slopes. This very deep, nearly level, somewhat poorly
drained soil is on slightly convex rises. Individual areas
are typically irregular in shape and range from 5 to 60
acres in size. The dominant size is about 15 acres.

Typically, the surface layer is very dark gray fine
sandy loam about 10 inches thick. The subscil is about
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33 inches thick. It is yellowish brown and brown,
mottled, friable clay loam in the upper part and
yellowish brown, mottled, firm silty clay in the iower
part. The substratum to a depth of about 60 inches is
brown, mottled silty clay. in places the upper part of the
solum contains more clay or more sand.

Included with this socil in mapping are a few small
areas of the very poorly drained Iroquois soils. These
soils are lower on the landscape than the Papineau solil.
Also included are areas of the moderately well drained
Simonin soils in the higher positions. Included soils
make up about 10 percent of the map unit.

The available water capacity is moderate in the
Papineau soil. Permeability is moderate in the upper
part of the subscil and is slow in the lower part of the
subsoil and in the substratum. The content of organic
matter in the surface layer is moderate. Surface runoff
is slow. The seasonal high water table is at a depth of 1
to 3 feet from late winter through spring.

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

This soil is well suited to corn, soybeans, and small
grain. Wetness and soil blowing are the main
management concerns. A drainage system helps to
lower the water table and raises the temperature of the
soil more quickly in the spring, thus allowing the
planting of lenger seascn varieties of adapted crops.
The wetness can be reduced by controlling the water
table with open ditches, surface drains, subsurface
drains, or a combination of these practices. Because of
the clayey subsoil, the tiles in a subsurface drainage
system should be closely spaced. The hazard of soil
blowing can be reduced by establishing windbreaks,
using a system of conservation tillage that leaves a
protective cover of crop residue on the surface, planting
buffer strips or vegetative barriers, or ridging at an
angle to the prevailing wind; by using a combination of
these practices; or by maintaining a permanent cover of
vegetation. Cover crops, green manure crops, and crop
residue management help 1o maintain or improve tilth,
increase the rate of water infiltration, improve aeration,
and increase the content of organic matter. This soil is
well suited to ridge-till and no-tili cropping systems.

This soil is well suited to grasses and legumes, such
as orchardgrass and ladino clover, for hay and pasture.
Soil blowing, excess water, and frost heaving are
management concerns. Excess water can be removed
by surface drains, subsurface drains, or a combination
of these practices. Overgrazing and grazing during wet
periods are also major concerns. Overgrazing reduces
plant density and hardiness. Grazing during wet periods
causes surface compaction, which results in poor soil
tilth, reduces forage yields, damages the sod, and
reduces plant density and hardiness. Maintaining a
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permanent cover of grasses and legumes helps to
control soil blowing. Deep-rooted legumes, such as
alfalfa, are not as well suited as shallow-rooted
legumes. Proper stocking rates, timely deferment of
grazing, restricted use during wet periods, and rotation
grazing help to minimize surface compaction, maintain
geod plant density and hardiness, and keep the pasture
in good condition.

Because of wetness, this soil is severely limited as a
site for dwellings. Surface drains, foundation drains, and
landscaping that removes runoff lower the water table
and help to overcome the wetness. Building dwellings
on elevated, well compacted fill material also helps to
overcome the wetness.

Because of the potential for frost action, this soil is
severely limited as a site for local roads and strests.
Maintaining a crown in roads and streets, constructing
the roads and streets on raised, well compacted fill
material, 2nd providing adeqguate side ditches and
culverts help to prevent the damage caused by frost
damage. Providing coarse grained subgrade or base
material also helps to prevent the damage caused by
frost action.

Because of the wetness and the restricted
permeability, this soil is severely limited as a site for
septic tank absorption fields. Perimeter drains around
the filter field help to lower the water table. Filling or
mounding with suitable filtering material improves the
capacity of the absorption field and helps to overcome
the wetness and the restricted permeability.

The land capability classification is [lw. No woodland
ordination symbol is assigned.

PaB—Papineau fine sandy loam, 1 to 3 percent
slopes. This very deep, nearly level to gently sloping,
somewhat poorly drained soil is on slightly convex rises.
Individuatl areas are typically irregular in shape and
range from 5 to 45 acres in size. The dominant size is
about 15 acres.

Typically, the surface layer is black fine sandy loam
about 7 inches thick. The subsurface layer is very dark
grayish brown fine sandy loam about 4 inches thick.
The subsoil is about 19 inches thick. It is brown and
yellowish brown, friable clay loam in the upper pan;
brown, motiled, friable clay loam in the next part; and
olive brown, mottled, firm silty clay in the lower part.
The substratum extends to a depth of about 60 inches.
It is light olive brown, mottied silty clay in the upper part
and grayish brown silty clay in the lower part. In places
the upper part of the solum contains more clay or more
sand. ’

included with this soil in mapping are small areas of
the very poorly drained Bryce soils. These soils are
lower on the landscape than the Papineau soil. Also
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included are small areas of the moderately well drained
Swygert Variant and Simonin soils in the higher
positions on the landscape. Included soils make up
about 10 percent of the map unit.

The available water capacity is moderate in the
Papineau scil. Permeability is moderate in the upper
part of the subsoil and is slow in the lower part of the
subsoil and in the substratum. The content of organic
matter in the surface layer is moderate. Surface runoff
is slow. The seasonal high water table is at a depth of 1
to 3 feet from late winter through spring.

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

This sail is well suited to corn, soybeans, and small
grain. Wetness, soil blowing, and ercsion are the main
management concerns. A drainage system helps to
lower the water table and raises the temperature of the
soil more quickly in the spring, thus allowing the
planting of longer season varieties of adapted crops.
The wetness can be reduced by controlling the water
table with open ditches, surface drains, subsurface
drains, or a combination of these practices. Because of
the clayey subsoil, subsurface drain tiles should be
closely spaced. Erosion and surface runoff can be
controlled by crop rotation, critical-area plantings,
terraces, diversions, water- and sediment-control
basins, cover crops, green manure crops, grade-
stabilization structures, and a system of conservation
tillage that leaves a protective cover of crop residue on
the surface. Grassed waterways help to control erosion
in drainageways. The hazard of soil blowing can be
reduced by establishing windbreaks, using a system of
conservation tillage that leaves a protective cover of
crop residue on the surface, planting buffer strips or
vegetative barriers, or ridging at an angle 1o the
prevailing wind; by using a combination of these
practices; or by maintaining a permanent cover of
vegetation. Cover crops, green manure crops, and crop
residue management help to maintain or improve tilth,
increase the rate of water infiltration, improve aeraticn,
and increase the content of organic matter. This soil is
well suited to ridge-till and no-till cropping systems.

This soil is well suited to grasses and legumes, such
as orchardgrass and alfalfa, for hay and pasture.
Erosion, runoff, soil blowing, and frost heaving are
management concerns. Overgrazing and grazing during
wet periods are also major concerns. Overgrazing
increases the hazards of erosion and soil blowing and
reduces plant density and hardiness. Grazing during
wet periods causes surface compaction, which results
in poor soil tilth, causes excessive runoff, reduces
forage yields, damages the sod, and reduces plant
density and hardiness. Deep-rooted legumes, such as
alfalfa, are not as well suited as shaliow-rooted crops.
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Maintaining a permanent cover of grasses and legumes
slows runoff and helps to contro! scil blowing and
erosion. Proper stocking rates, timely deferment of
grazing, restricted use during wet periods, and rotation
grazing help to contro} erosion, minimize surface
compaction, maintain good plant density and hardiness,
and keep the pasture in good condition.

Because of wetness, this soil is severely limited as a
site for dwellings. Surface drains, foundation drains, and
landscaping that removes runoff lower the water table
and help to overcome the wetness. Building houses on
elevated, well compacted fill material also helps to
overcome the wetness.

Because of the potential far frost action, this soil is
severely limited as a site for local roads and streets.
Maintaining a crown in roads and streets, constructing
the roads and streets on raised, well compacted fill
material, and providing adequate side ditches and
culverts help ta prevent the damage caused by frost
action. Providing coarse grained subgrade or base
material also helps to prevent the damage caused by
frost action.

Because of the wetness and the restricted
permeability, this soil is severely limited as a site for
septic tank absorption fields. Perimeter drains around
the filter field help to lower the water tabie. Filling or
mounding with suitable filtering material improves the
capacity of the absorption field and helps to overcome
the wetness and the restricted permeability.

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

Pp—Peatone silty clay loam, pothole. This very
deep, nearly level, very poorly drained soil is in
depressional areas and potholes. It is frequently panded
for very long periods by surface runoff from adjacent
soils. individual areas are dominantly oval or round, but
some are irregularly shaped. The areas range from 3 to
40 acres in size. The dominant size is about 5 acres.

Typically, the surface layer is black silty clay loam
about 11 inches thick. The subsurface layer also is
biack silty clay loam. It is about 23 inches thick. The
subsoil is mottied, firm siity clay loam about 17 inches
thick. The upper part is dark gray, and the lower part is
olive gray. The substratum to a depth of about 60
inches is grayish brown, mottled silty clay ioam. In a
few places the dark surface layer is less than 24 inches
thick. In other areas the dark surface layer is more than
36 inches thick. In some places loamy or clayey glacial
till is in the substratum. In other places the substratum
contains matl. In a few areas the solum contains less
clay, the surface soil is thinner, or the soil is underain
by organic deposits. Some areas have slopes of more
than 2 percent.
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Included with this soil in mapping are some small
areas of the moderately well drained Montmorenci soils.
These soils are at the edge of the mapped areas in
landscape positions higher than those of the Peotone
soil. They make up about 2 percent of the map unit.

The available water capacity is high in the Peotone
soil. Permeability is slow in the solum and moderately
slow in the substratum. The content of organic matter in
the surface layer is high. Runoff is very slow or ponded.
The water table is at or above the surface from late
winter through early summer.

Most areas are used for cultivated crops. A few areas
are used as wetland wildlife habitat.

If managed properly, this soil is fairly well suited to
corn and soybeans. Wetness and ponding are the main
management concerns. The surface layer is firm. )if it is
tilled when wet, large clods form. The clods become
hard when they dry. This cloddiness makes preparing a
seedbed difficult. Plant growth and development are
frequently inhibited by excess water. The high water
table disrupts normal rooct growth and commonly results
in a shallow rooting system. Thus, some plants mature
slowly and may be drowned out by ponding. If small
grain is planted in the fall, it is subject to severe
damage during periods of prolonged ponding. A
drainage system helps to lower the water table and
raises the temperature of the soil more quickly in the
spring. Where adequate outlets are available, the soil
can be drained with an open inlet pipe combined with
subsurface drainage. A pumping system can be used in
areas that do not have a suitable outlet, Because of the
clayey subsoil, the tile lines in subsurface drainage
systems should be closely spaced. Gonservation
practices, such as a system of conservation tillage that
leaves a protective cover of crop residue on the
surface, cover crops, and green manure crops, help to
maintain or improve tilth, increase the rate of water
infiltration, improve aeration, and increase the content
of organic matter. This soil is suited to fall plowing and
fall chiseling.

This soil is well suited to grasses and legumes, such
as reed canarygrass and ladino clover, for hay and
pasture. The ponding, frost heaving, and excess water
are management concerns. Overgrazing and grazing
during wet periods are also major concerns. Water
management practices, such as drainage, are
necessary for high yields of hay and pasture.
QOvergrazing reduces plant density and hardiness.
Grazing during wet periods causes surface compaction,
which results in poor soil tilth, reduces forage yields,
damages the sod, and reduces plant density and
hardiness. Water-tolerant species are best suited to this
soll. Deep-rooted legumes, such as alfalfa, are not as
well suited as shallow-rooted legumes. Proper stocking
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rates, timely deferment of grazing, restricted use during
wet periods, and rotation grazing help to minimize
surface compaction, maintain good plant density and
hardiness, and keep the pasture in good condition.

Because of the ponding, this soil is generally
unsuited to dwellings and sanitary facilities. Because of
the ponding, low strength, and the shrink-swell
potential, it is severely limited as a site for local roads
and streeis. Maintaining a crown in roads and streets,
constructing the roads and streets on raised, well
compacted fill material, and providing adequate side
ditches and culverts help to minimize the ponding and
prevent the damage caused by frost action. Providing
coarse grained subgrade or base material helps to
prevent the damage caused by low strength, shrinking
and swelling, and frost action.

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

Pt—Pits, quarry. This map unit consists of areas
from which limestone bedrock, sand, or gravel has been
removed {fig. 12). The sand and gravel are generally
excavated from ridges and knolls. Limestone from the
quarries is crushed and is used for roads and
agricultural lime. Sand and gravel excavated from these
areas are used primarily as fill material or as a sub-
base for roads. The resulting pits are approximately 85
feet deep, have nearly vertical walls, and range from 5
to 40 acres in size.

The soils in this map unit support very little
vegetation. They have severe limitations affecting all
engineering uses. With proper management, abandoned
pits could be used as recreational areas or wildlife
habitat.

No land capability classification or woodland
ordination symbol is assigned.

Pu—Prochaska loamy sand, rarely flooded. This
very deep, nearly level, very poorly drained soil is on
flood plains along Beaver Creek. It is rarely flooded for
very brief pericds. it is frequently ponded for brief
periods by surface runoff from adjacent soils. The soif is
in broad depressional areas on bottom land. Individual
areas are broad and elongated. They range from 20 to
800 acres in size. The typical size is about 300 acres.

Typically, the surface layer is black loamy sand about
10 inches thick. The subsoil is very friable loamy sand
about 19 inches thick. It is gray in the upper part and
grayish brown and mottled in the lower part. The
substratum to a depth of about 60 inches is pale brown,
grayish brown, and light brownish gray, moitied sand. In
some areas the surface layer is mucky loamy sand. In
places the soil contains more clay in the upper part of
the profile. In a few areas small amounts of iron
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accumulations and concretions are in the surface layer
and the upper part of the subsoil. In other areas iron
stains tend to mask the gray colors. In some places a
layer of loam or clay loam is in the subsoil. In other
places the lower part of the subsoil and the substratum
are fine sand.

Included with this soil in mapping are a few small
areas of the somewhat poorly drained Algansee soils.
These soils are slightly higher on the landscape than
the Prochaska soil. They make up about 2 percent of
the map unit,

The available water capacity is low in the Prochaska
soil. Permeability is rapid. The content of organic matter
in the surface layer is moderate. Runoff is very slow or
ponded. The water table is at or above the surface from
fall through spring.

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

This soil is fairly well suited to corn, soybeans, and
small grain. Wetness, ponding, soil blowing, and
droughtiness are the main management concerns.
Drainage helps to lower the water table and raises the
temperature of the soil more quickly in the spring. The
wetness and the ponding can be overcome by
controiling the water table with open ditches, surface
drains, subsurface drains, or a combination of these
practices. Pumping can be used in areas where a
suitable outlet is not available. Using a finely meshed
filter to cover drainage tile helps to prevent the tile from
filling with sediments. Because cutbanks are unstable,
caution is advised if heavy equipment is used near
open ditches. Drained areas are frequently droughty
during the summer months. Water management
practices, such as subsurface irrigation, can be used to
minimize the effects of droughtiness and to increase
crop yields. The hazard ot soil blowing can be reduced
by establishing windbreaks, using a system of
conservation tillage that leaves a protective cover of
crop residue on the surface, planting buffer strips or
vegetative barriers, or ridging at an angle to the
prevailing wind; by using a combination of these
practices; or by maintaining a permanent cover of
vegetation. Cover crops, green manure crops, and crop
residue management help to maintain or improve the
content of organic matter. This scil is well suited to the
ridge-till cropping system.

This soil is well suited to grasses and legumes, such
as reed canarygrass and ladino clover, for hay and
pasture. Ponding, droughtiness, soil biowing, frost
heaving, and excess water are management concermns.
The excess water can be removed by surface drains,
subsurface drains, pumping, or a combination of these
practices. Small enclosed depressions can be drained
with an open inlet pipe in conjunction with subsurtace
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Figure 12.—This area of Pits, quarry, is used as a source of crushed stone and agricultural lime.

drainage. Ponded areas hinder the use of equipment,
and machinery bogs down in this soil when it is wet.
Irrigation can reduce droughtiness. Overgrazing and
grazing during wet periods are also major management
concerns. Overgrazing reduces plant density and
hardiness. Grazing during wet periods causes surface
compaction, which results in poor salil tilth, reduces
forage yields, damages the sod, and reduces plant
density and hardiness. Maintaining a permanent cover
of grasses and legumes helps to control soil blowing.
Water-tolerant species are best suited. Deep-rooted

legumes, such as alfalfa, are not as well suited as
shallow-rooted legumes. Proper stocking rates, timely
deferment of grazing, restricted use during wet periods,
and rotation grazing help to minimize surface
compaction, maintain good plant density and hardiness,
and keep the pasture in good condition.

This soil is fairly well suited to trees. The main
management concerns are equipment limitations,
seedling mortality, the windthrow hazard, and plant
competition. The equipment limitations can be
overcome by delaying timber harvest until dry periods
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or until the soil is frozen. Planting more trees than is
necessary can compensate for seedling mortality, but
thinning may be required later. The seedling morality
rate can also be reduced by using containerized stock
or planting larger stock. Harvest methods that leave
some mature trees to provide shade and protection for
seedlings may be needed. Seedlings survive and grow
well if competing vegetation is controlled. Selecting
water-tolerant species helps to overcome the windthrow
hazard. Harvest methods that do not leave the
remaining trees isolated or widely spaced should be
used. Care should be taken to avoid damaging the
surficial root systems of unharvested trees. Site
preparation and the control or removal of unwanted
trees and shrubs can be accomplished by spraying,
cutting, and girdling. Additional management practices
include keeping livestock from the woodland, harvesting
mature trees, and saving desired seed tress.

Because of the flooding and the ponding, this soil is
generally unsuitable as a site for dwellings and sanitary
facilities. Because of the ponding, it is severely limited
as a site for local roads and streets. Maintaining a
crown in roads and streets, constructing the roads and
streets on raised, well compacted fill material, and
providing adequate side ditches and culverts help to
overcome the ponding.

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

Px—Prochaska loamy sand, frequently flooded.
This very deep, nearly level, very poorly drained sail is
frequently flooded for long periods. It is also frequently
ponded for long periods by runoff from adjacent soils.
The soil is in broad depressional areas on bottom land.
Individual areas are broad and irregularly shaped. They
range from 20 to 600 acres in size. The typical size is
about 100 acres.

Typically, the surface layer is black loamy sand about
9 inches thick. The subsurface layer also is black loamy
sand. It is about 10 inches thick. The subsoil is about
14 inches thick. It is dark gray, black, and grayish
brown, mottied, very friable loamy sand. The
substratum to a depth of about 60 inches is grayish
brown and gray, mottied sand. In places the surface
layer is mucky loamy sand. In some areas the soil
contains more clay in the upper part of the profile. In a
few places small amounts of iron accumulations and
concretions are in the surface layer and the upper part
of the subsail. in some areas iron stains tend to mask
the gray colors. In some places the subsail has a layer
of loam or clay lcam. in other places the lower part of
the subsoil and the substratum are fine sand.

Included with this soil in mapping are a few small
areas of the somewhat poorly drained Algansee sails.
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These soils are slightly higher on the landscape than
the Prochaska soil. They make up about 3 percent of
the map unit.

The available water capacity is low in the Prochaska
soil. Permeability is rapid. The content of organic matter
in the surface layer is moderate. Runoff is very slow or
ponded. The seasonal high water table is at or above
the surface from fall through spring.

Most areas are drained and are used for cultivated
crops.

This soil is fairly weil suited to corn and soybeans.
Wetness, ponding, flooding, and soil blowing are the
main management concerns. If small grain is planted in
the fall, it is subject to severe damage during periods of
prolonged flooding. Planting short-season varieties of
adapted crops in late spring helps to prevent crop
damage or loss caused by flooding. Some areas can be
protected from flooding by dikes and levees, but the
proper construction of these structures is extremely
expensive. The flooding and the wetness can be
overcome by controlling the water table with open
ditches, surface drains, subsurface drains, ar a
combination of these practices. Pumping can be used in
areas where a suitable outlet is not available. Using a
finely meshed filter to cover drainage tile helps to
prevent the tile from filling with sediments. Because
cutbanks are unstable, caution is advised if heavy
equipment is used near open ditches. Drained areas
are frequently droughty during the summer months.
Water management practices, such as subsurface
irrigation, can be used to minimize the effects of
droughtiness and to increase crop yields. The hazard of
soil blowing can be reduced by establishing windbreaks,
using a system of conservation tillage that leaves a
protective cover of crop residue on the surface, planting
buffer strips or vegetative barriers, or ridging at an
angle to the prevailing wind; by using a combination of
these practices; or by maintaining a permanent cover of
vegetation. Cover crops, green manure crops, and crop
residue management help to maintain or improve the
content of organic matter.

This sail is well suited to grasses and legumes, such
as reed canarygrass and ladino clover, for hay and
pasture. Ponding, soil blowing, droughtiness, and
floeding are hazards. Frost heaving, excess water,
overgrazing, and grazing during wet periods are also
major management concerns. Water management
practices, such as drainage and irrigation, are
necessary for high yields of hay and pasture. Some
areas can be protected from flooding by dikes and
levees. Qvergrazing reduces plant density and
hardiness. Grazing during wet periods causes surface
compaction, which results in poor soil tilth, reduces
forage yields, damages the sod, and reduces plant
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density and hardiness. Maintaining a permanent cover
of grasses and lequmes helps to control soit blowing.
Water-tolerant species are best suited to this soil.
Deep-rooted legumes, such as alfalfa, are not as well
suited as shallow-rooted legumes. Proper stocking
rates, timely deferment of grazing, restricted use during
wet periods, and rotation grazing help to minimize
surface compaction, maintain good plant density and
hardiness, and keep the pasture in good condition.

This soil is fairly well suited to trees. The main
management concerns are equipment limitations,
seedling mortality, the windthrow hazard, and plant
competition. The flooding may hinder harvesting and
logging activities and the planting of seedlings. The
equipment limitations can be overcome by delaying
timber harvest until dry periods or until the soil is
frozen. Planting more trees than is necessary helps to
overcome seedling mortality, but thinning may be
required later. Seedling mortality can also be reduced
by using containerized stock or planting larger stock.
Harvest methods that leave some mature trees to
provide shade and protection for seedlings may be
needed. Seedlings survive and grow well if competing
vegetation is controlled. Selecting water-tolerant
species helps to overcome the windthrow hazard.
Harvest methods that do not leave the remaining trees
isolated or widely spaced should be used. Care should
be taken to avoid damaging the surtficial root systems of
unharvested trees. Site preparation and the control or
removal of unwanted trees and shrubs can be
accomplished by spraying, cutting, and girdling.
Additional management practices include keeping
livestock from the woodland, harvesting mature trees,
and saving desired seed trees.

Because of the flooding and the ponding, this soil is
generally unsuitable as a site for dwellings and sanitary
facilities and is severely limited as a site for local roads
and streets. Maintaining a crown in roads and streets,
constructing the roads and streets on raised, well
compacted fill material, and providing adequate side
ditches and culverts help to overcome the flooding and
the ponding.

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

Py—Prochaska loamy sand, frequently flooded,
undrained. This very deep, nearly level, very poorly
drained soil is frequently flooded for long periods. It is
frequently ponded for very long periods by runoff from
adjacent soils. The soil is in broad depressional areas
on bottom land. Individual areas are broad and
irregularly shaped and range from 20 to 200 acres in
size. The dominant size is about 80 acres.

Typically, the surface layer is black loamy sand about
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8 inches thick. The subsurface layer is very dark
grayish brown loamy sand about 9 inches thick. The
subsoil is gray, very friable loamy sand about 16 inches
thick. The substratum to a depth of about 60 inches is
light brownish gray sand. In some areas the surface
layer is mucky loamy sand. in a few places small
amounts of iron accumulations or concretions are in the
surface layer and the upper part of the subscil. In other
places iron stains tend to mask the gray colors. In some
areas the subsoil has a layer of loam or clay lcam. In
some places the lower part of the subsoil and the
substratum are fine sand. In other places the soil
contains more clay in tha upper part of the profile.

Included with this soil in mapping are small areas of
the somewhat poorly drained Algansee soils. These
soils are slightly higher on the landscape than the
Prochaska soil. They make up about 2 percent of the
map unit.

The available water capacity is low in the Prochaska
soil. Permeability is rapid. The content of organic matter
in the surface layer is moderate. Runoff is very slow or
ponded. The seasonal high water table is at or above
the surface from fall through spring.

Most areas are used as wetland wildlife habitat. They
are covered with aquatic and semiaquatic vegetation,
such as cattails, rushes, sedges, waterlilies, pondweed,
duckweed, spatterdock, and water-tolerant trees and
shrubs. These plants provide cover, nesting areas, and
food for ducks, geese, and other birds. Areas ot this soil
also provide habitat for furbearing animals and other
kinds of wildlife. These areas are flooded manually for
very long periods. The flooding provides habitat for
wetland wildlife.

This scil is generally unsuited to corn, soybeans,
small grain, and hay crops and is poorly suited to
pasture. The flocding and the ponding are the main
management concerns. Installing any type of drainage
system for the production of cultivated crops would
require major land reclamation efforts.

This seil is fairly well suited to trees. The main
management concerns are equipment limitations,
seedling mortality, the windthrow hazard, and plant
competition. The flooding may hinder harvesting and
logging operations and the planting of seedlings. The
equipment limitations can be overcome by delaying
timbaer harvest until dry periods or until the scil is
frozen. Planting more trees than is necessary helps to
overcome seedling mortality, but thinning may be
required later. Seedling mortality can also be reduced
by using containerized stock or planting larger stock.
Harvest methods that leave some mature trees to
provide shade and protection for seedlings may be
needed. Seedlings survive and grow well if competing
vegetation is controlled. Selecting water-tolerant
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species helps to overcome the windthrow hazard.
Harvest methods that do not leave the remaining trees
isolated or widely spaced should be used. Care should
be taken to avoid damaging the surficial root systems of
unharvested trees. Site preparation and the control or
removal of unwanted trees and shrubs can be
accomplished by spraying, cutting, or girdling. Additional
management practices include keeping livestock from
the woodland, harvesting mature trees, and saving
desired seed trees.

Because of the flooding and the ponding, this soil is
generally unsuitable as a site for dwellings and sanitary
facilities and is severely limited as a site for local roads
and streets. Maintaining a crown in roads and streets,
constructing the roads and streets on raised, well
compacted fill material, and providing adequate side
ditches and culverts help to overcome the flooding and
the ponding.

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

RAtA—Ridgeville fine sandy loam, 0 to 2 percent
slopes. This very deep, nearly level, somewhat poorly
drained soil is on slightly convex rises. Areas are
irregularly shaped and range from 3 to 40 acres in size.
The dominant size is about 15 acres.

Typically, the surface layer is very dark brown fine
sandy loam about 10 inches thick. The subsoil is dark
brown, yellowish brown, and light brownish gray,
mottled, very friable fine sandy loam about 30 inches
thick. The substratum to a depth of about 60 inches is
yellowish brown and light brownish gray, mottled fine
sand that has strata of sandy loam and loamy fine
sand. In some areas, the dark surface layer is thinner or
the surface layer is light colored. In places the subsaoil
and the substratum contain less sand and more clay. In
some areas the solum contains more sand.

Included with this soil in mapping are smali areas of
the very poorly drained Giiford soils in the lower
positions on the landscape; areas of the well drained
Ayr and moderately well drained Ayrmount and Onarga
soils in the higher lying areas; and areas of the
somewhat poorly drained Odell and Sumava soils in the
slightly higher positions. Qdeli soils have less sand in
the upper part of the subsoil than the Ridgeville soil,
and Sumava soils have less sand in the lower part of
the subsoil. Included soils make up about 15 percent of
the map unit.

The available water capacity is moderate in the
Ridgeville soil. Permeability is moderate in the upper
part of the solum and moderately rapid in the lower part
of the solum and in the substratum. The content of
organic matier in the surface layer is moderate. Runoff
is slow. The seasonal high water table is at a depth of 1
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to 3 feet from late winter through spring.

Maost areas are used for cultivated crops. A few areas
are used for hay or pasture.

This soil is well suited to corn, soybeans, and small
grain. Wetness, soil blowing, and droughtiness are the
main management concemns. A drainage system helps
to lower the water table and raises the temperature of
the soil more quickly in the spring. The wetness can be
reduced by controlling the water table with open
ditches, surface drains, and subsurface drains. Using a
finely meshed filter to cover drainage tile helps to
prevent the tile from filling with sediments. Because
cutbanks are unstable, caution is advised if heavy
equipment is used near open excavations. The hazard
of soil blowing can be reduced by establishing
windbreaks, using a system of conservation tillage that
leaves a protective cover of crop residue on the
surface, planting buffer strips or vegetative barriers, or
ridging at an angle to the prevailing wind; by using a
combination of these practices; or by maintaining a
permanent cover of vegetation. Irrigation systems
reduce seasonal crop stress and increase crop yields.
Cover crops, green manure crops, and crop residue
management help to maintain or improve tiith, increase
the rate of water infiltration, improve aeration, and
increase the content of organic matter. This soil is well
suited 1o no-till and ridge-till cropping systems.

This soil is well suited to grasses and legumes, such
as orchardgrass and alfalfa, for hay and pasture. Soil
blowing, droughtiness, excess water, and frost heaving
are management concerns. The excess water can be
removed by surface drains, subsurface drains, or a
combination of these practices. Irrigation can reduce
droughtiness. Overgrazing and grazing during wet
periods are also major concerns. Overgrazing reduces
plant density and hardiness. Grazing during wet periods
causes surface compaction, which results in poor soil
tilth, reduces forage yields, damages the sod, and
reduces plant density and hardiness. Maintaining a
permanent cover of grasses and legumes helps to
control soil blowing. Deep-rooted legumes, such as
alfaifa, are not as well suited as shallow-rooted crops.
Proper stocking rates, timely deferment of grazing,
restricted use during wet periods, and rotation grazing
help to minimize surface compaction, maintain good
plant density and hardiness, and keep the pasture in
good condition.

Because of wetness, this soil is severely limited as a
site for dwellings. Adequate surface and subsurface
drainage helps to overcome the wetness. Landscaping
that removes runoff, surface drains, and foundation
drains help to lower the water table and help to
cvercome the wetness. Building houses on elevated,
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well compacted fill material also helps to overcome the
wetness.

Because of the potential for frost action, this soil is
severely limited as a site for local roads and streets.
Maintaining a crown in roads and streets, constructing
the roads and streets on raised, well compacted fill
material, and providing adequate side ditches and
culverts help to prevent the damage caused by frost
action.

Because of the wetness, this soil is severely limited
as a site for septic tank absorption fields. Perimeter
drains around the filter field help to lower the water
table. Filling or mounding with suitable filtering material
improves the capacity of the absorption field and helps
to overcome the wetness.

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

RuA—Ridgeville fine sandy loam, till substratum, 0
to 2 percent slopes. This very deep, nearly level,
somewhat poory drained soil is on slightly convex rises.
Individual areas are irregularly shaped and range from
3 to 50 acres in size. The dominant size is about 10
acres.

Typically, the surface soil is very dark grayish brown
fine sandy loam about 13 inches thick. The subscil is
about 33 inches thick. It is dark grayish brown, mottled,
friable fine sandy loam in the upper part; brown,
mottled, friable sandy loam in the next part; and pale
brown, mottled, very friable sandy loam in the lower
part. The substratum extends tc a depth of about 60
inches. The upper part is pale brown, mottled oamy
sand that has thin strata of sandy loam, and the lower
part is brown loam. In some areas, the dark surface
layer is thinner or the surface layer is light colored. In
places the subsoil and the substratum contain less sand
and more clay. In some areas the solum contains more
sand. A few areas have slopes of more 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; small areas of the
moderately well drained Onarga soils that have a till
substratum and the moderately well drained Ayrmount
soils in the higher positions; and the somewhat poorty
drained Odell and Sumava soils in the slightly higher
positions. Odell soils have less sand in the upper part
of the subsoil than the Ridgeville soil, and Sumava soils
have less sand in the lower part of the subsoil. Included
soils make up about 15 percent of the map unit.

The available water capacity is moderate in the
Ridgeville soil. Permeability is moderate or moderately
rapid in the upper part of the solum and moderately
rapid in the fower part. It is moderately rapid in the
upper part of the substratum and moderately siow in the
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lower part. The content of organic matter in the surface
layer is moderate. Runoff is slow. The seasonal high
water table is at a depth of 1 to 3 feet from winter
through spring.

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

This soil is well suited to corn, soybeans, and smal
grain. Wetness, soil blowing, and droughtiness are the
main management concerns. A drainage system helps
to lower the water table and raises the temperature of
the soil more quickly in the spring. The wetness can be
reduced by controlling the water table with open
ditches, surface drains, and subsurface drains. Using a
finely meshed filter to cover drainage tile helps to
prevent the tile from filling with sediments. Because
cutbanks are unstable, caution is advised if heavy
equipment is used near open excavations. The hazard
of soil blowing can be reduced by establishing
windbreaks, using a system of conservation tillage that
leaves a protective cover of crop residue on the
surface, planting buffer strips or vegetative barriers, or
ridging at an angle 1o the prevailing wind; by using a
combination of these practices; or by maintaining a
permanent cover of vegetation. Irrigation systems
reduce seasonal crop stress and increase crop yields.
Cover crops, green manure crops, and crop residue
management help to maintain or improve tilth, increase
the rate of water infiltration, improve aeration, and
increase the content of organic matter. This soil is well
suited to no-till and till-plant cropping systems.

This soil is well suited to grasses and legqumes, such
as orchardgrass and ladino clover, for hay and pasture.
Soil blowing, droughtiness, excess water, and frost
heaving are management concerns. The excess water
can be removed by surface drains, subsurface drains,
or a combination of these practices. Irrigation can
reduce droughtiness. Overgrazing and grazing during
wet periods are also major concerns. Overgrazing
reduces plant density and hardiness. Grazing during
wet periods causes surface compaction, which results
in poor soil tilth, reduces forage yields, damages the
sod, and reduces plant density and hardiness.
Maintaining a permanent cover of grasses and legumes
helps to control soil blewing. Deep-rooted legumes,
such as alfalfa, are not as well suited as shallow-rooted
crops. Proper stocking rates, timely deferment of
grazing, restricted use during wet periods, and rotation
grazing help to minimize surface compaction, maintain
good plant density and hardiness, and keep the pasture
in good condition.

Because of wetness, this soil is severely limited as a
site for dwellings. Adequate surface and subsurface
drainage helps to overcome the wetness. Surface
drains, foundation drains, and landscaping that removes
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runoff help to lower the water table and help to
overcome the wetness. Building houses on elevated,
well compacted fill material also helps to overcome the
wetness.

Because of the potential for frost action and the
wetness, this scil is severely limited as a site for local
roads and streets. Maintaining a crown in roads and
streets, constructing the roads and streets on raised,
well compacted fill material, and providing adequate
side ditches and culverts help to prevent the damage
caused by frost action and by wetness.

Because of the wetness and the restricted
permeability, this soil is severely limited as a site for
septic tank absorption fields. Perimeter drains around
the filter field help to lower the water table. Filling and
mounding with suitable filtering material improves the
capacity of the absorption field and helps to overcome
the restricted permeability and the wetness.

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

Rv—Ross silt loam, frequently flooded. This very
deep, nearly level, well drained soil is on sweils in
areas of bottom land. It is frequently flooded for very
brief to long periods. Individual areas are elongated and
range from 3 to about 75 acres in size. The dominant
size is about 30 acres.

Typically, the surface layer is black silt loam about 9
inches thick. The subsurface layer is very dark brown
silt foam about 7 inches thick. The subsoil is about 23
inches thick. The upper parl is dark brown, friable silt
loam, and the lower part is brown, friable loam. The
substratum extends to a depth of about 860 inches. It is
dark brown loam in the upper part and brown very fine
sandy loam in the lower part. In many places the dark
upper part of the solum is less than 24 inches thick. In
a few of those areas, the solum contains more clay. In
places the soil contains less clay throughout. In a few
areas the soil has motties in the lower part. In a few
places the soil has strata of sand and loamy sand.

Included with this soil in mapping are some small
areas of the very poorly drained Sawabash soils in the
lower lying areas and a few areas of the moderately
well drained Martinsville soils on adjacent slopes. Also
included, in sloughs, are some areas of somewhat
poorly drained soils that have textures similar to those
of the Ross soil. Included soils make up about 5
percent of the map unit.

The available water capacity is high in the Ross soil.
Permeability is moderate. The content of organic matter
in the surface layer is high. Runoff is slow. The
seasonal high water table is at a depth of 4 to 6 feet
from late winter through early spring.

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

This soil is well suited to corn and soybeans.
Flooding is the main management concern. |f small
grain is planted in the fall, it is subject to severe
damage during periods of prolonged flooding. Because
of the flooding, planting may be delayed cr replanting of
corn and soybeans may be necessary. Shori-season
varieties of adapted crops should be selected. Levees
and upstream flood-control measures can be used, but
the proper construction of these structures is extremely
expensive. Cover crops, green manure creps, and a
system of conservation tillage that leaves a protective
cover of crop residue on the surface help to maintain
tilth, increase the rate of water infiltration, improve
aeration, and increase the content of organic matter.
This soil is well suited to spring plow, spring chisel, and
ne-till cropping systems.

This soil is well suited to grasses and legumes, such
as reed canarygrass and ladino clover, for hay or
pasture. The flocding is the main management concern.
Shallow-rooted legumes that are tolerant of flooding are
best suited to this soil. Overgrazing and grazing during
wet periods are also major concerns. Qvergrazing
reduces plant density and hardiness. Grazing during
wet periods causes surface compaction, which results
in poor soil tilth, reduces forage yields, damages the
sod, and reduces plant density and hardiness. Proper
stocking rates, timely deferment of grazing, restricted
use during wet periods, and rotation grazing help to
minimize surface compaction, maintain good plant
density and hardiness, and keep the pasture in good
condition.

This soil is well suited to trees. Plant competition is
mederate. Site preparation and the control or removal
of unwanted trees and shrubs can be accomplished by
spraying, cutting, or girdiing. Additional management
practices include keeping livestock from the woodiand,
harvesting mature trees, and saving desired seed trees.

Because of the flooding, this soil is generally
unsuitable as a site for dwellings and sanitary facilities
and is severely limited as a site for local roads.
Maintaining a crown in roads and streets, constructing
the roads and streets on raised, well compacted fill
material, and providing adequate side ditches and
culverts reduce the hazard of flooding.

The land capability classification is llw. The woodland
ardination symbol is 5A.

Sd—Sawabash siity clay 1oam, frequently flooded,
undrained. This very deep, nearly level, very poorly
drained soil is in broad depressional areas and in old
stream channels on bottom land. It is frequentiy flooded
for long periods. It is also frequently ponded for very
long periods by runoff from adjacent solls. Individual
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areas are dominantly elongated, but some areas are
irregularly shaped. The areas range from 300 to mare
than 500 acres in size. The dominant size is about 400
acres.

Typically, the surface layer is black silty clay loam
about 12 inches thick. The subsurface layer is silty clay
loam about 23 inches thick. It is black in the upper part,
black and mottled in the next part, and very dark gray
and motiled in the lower part. The substratum extends
1o a depth of about 60 inches. It is gray, mottled silty
clay loam in the upper part and grayish brown, mottled
silt loam in the lower part. In places the dark surface
soil is less than 24 inches thick. In many small areas
the soil contains more sand and less silt throughout. In
some places the soil contains more clay.

Included with this soil in mapping are a few small
areas of the well drained Martinsville, Miami, and Ross
soils. Martinsville and Miami soils are on adjacent
slopes. Ross soils are on adjacent slopes and in the
slightly higher areas on the flood plain. {ncluded scils
make up about 4 percent of the map unit.

The available water capacity is high in the Sawabash
soil. Permeability is moderate. The content of organic
matter in the surface layer is high. Runoff is very slow
or ponded. The water table is at or above the surface
from late fall through spring.

Most areas are used as unimproved pasture or as
woodland. Pastured areas support water-tolerant
grasses, and wocdlots support water-tolerant trees,
such as eastern cottonwood, pin cak, sycamore, and
willow. A few small areas are used for culitivated crops
or hay.

This soil is generally unsuited to corn, soybeans,
small grain, and hay and is poorly suited to pasture
(fig. 13). The flooding and the ponding are the main
~“management concerns. Most areas are too narrow for
drainage systems or flood-control measures.

This soil is well suited to wetland wildlife habitat. It is
frequently flooded by hackwater from adjacent streams
and drainageways. Many areas are covered with
aquatic and semiaquatic vegetation, such as cattails,
rushes, sedges, waterlilies, pondweed, duckweed,
spatterdock, and water-tolerant trees and shrubs. These
plants provide cover, nesting, and food for many
aquatic animals, including ducks, geese, and other
birds. Areas of this soil also provide food and cover for
wildlife, such as deer, fox, raccoons, and muskrat.

If this soll is used for hay or pasture, reed
cararygrass and birdsfoot trefoil are the best suited
species. The wetness prohibits the use of most deep-
rooted legumes. Water management practices, such as
drainage, are necessary for high yields of hay.
Overgrazing reduces plant density and hardiness and
causes surface compaction and poor tilth. Proper
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stocking rates, pasture rotation, timely deferment of
grazing, restricted use during wet periods, and timely
applications of nutrients help to keep the pasture in
good condition,

This soll is well suited to trees. The main
management concerns are equipment limitations,
seedling mortality, and plant competition. The flooding
may hinder harvesting and logging activities and the
planting of seedlings. The equipment limitations can be
overcome by delaying timber harvest until dry periocds
or until the soil is frozen. Planting more trees than is
necessary can compensate for seedling mortality, but
thinning may be required later. The seedling mortality
rate can also be reduced by using containerized stock
or planting targer stock. Harvest methods that leave
some mature trees to provide shade and protection for
seedlings may be needed. Seedlings survive and grow
well if competing vegetation is controlled. Water-toierant
species are best suited to this soil. Site preparation and
the control or removal of unwanted tees and shrubs can
be accomplished by spraying, cutting, or girdling.
Additional management practices include keeping
livestock from the woodland, harvesting mature trees,
and saving desired seed tress.

Because of the flooding and the ponding, this soil is
generally unsuited to dwellings and sanitary facilities.
Because of the ponding, low strength, and the flooding,
it is severely limited as a site for local roads and
streets. Maintaining a crown in roads and streets,
constructing the roads and streets on raised, well
compacted fill material, and providing adequate side
ditches and culverts help to overcome the flooding and
ponding. Providing coarse grained subgrade or base
material helps to prevent the damage caused by low
strength.

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

SeA—Seafield fine sandy loam, 0 to 2 percent
slopes. This very deep, nearly level, somewhat poorly
drained soil is on slightly convex rises. Individual areas
are irregularly shaped and range from 3 to 60 acres in
size. The dominant size is about 15 acres.

Typically, the surface layer is very dark grayish
brown fine sandy loam about 8 inches thick. The subsoil
is about 23 inches thick. It is brown and gray, mottled,
friable fine sandy loam in the upper part and light
brownish gray, mofttled, firm sandy clay loam in the
lower part. The substratum to a depth of about 80
inches is light brownish gray and light gray, mottied fine
sand. In some areas the dark surface layer is thicker. In
some places the subsoil contains more clay. In other
places the solum contains more sand. In a few areas
the upper part of the subsoil does not have gray
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Figure 13.—Areas of Sawabash silty clay loam, frequently flooded, undrained, are generally not suitable for crops or pasture.

mottles. In other areas the substratum is stratified
sands and loams. A few places have slopes of more
than 2 percent.

Included with this soil in mapping are small areas of
Ormas, Brems, and Gilford soils. The well drained
Ormas and moderately well drained Brems soils are
slightly higher on the landscape than the Seafield soil.
The very poorly drained Gilford soils are in the lower
lying areas. Included soils make up about 4 percent of
the map unit.

The available water capacity is moderate in the
Seafield soil. Permeability is moderately rapid in the
solum and rapid in the substratum. The content of

organic matter in the surface layer is moderate. Runoff
is slow. The seasonal high water table is at a depth of 1
to 2 feet from winter through early spring.

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

This soil is well suited to corn, soybeans, and small
grain. Wetness and soil blowing are the main
management concerns. A drainage system helps to
lower the water table and raises the temperature of the
soil more quickly in the spring. The wetness can be
reduced by controlling the water table with open
ditches, surface drains, and subsurface drains. Using a
finely meshed filter to cover drainage tile helps to
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prevent the tile from filling with sediments. Because
cutbanks are unstable, caution is advised if heavy
equipment is used near open excavations. The hazard
of soil blowing can be reduced by establishing
windbreaks, using a system of conservation tillage that
leaves a protective cover of crop residue on the
surface, planting buffer strips or vegetative barriers, or
ridging at an angle to the prevailing wind; by using a
combination of these practices; ar by maintaining a
permanent cover of vegetation. Caver crops, green
manure crops, and crop residue management help to
maintain or improve tilth, increase the rate of water
infiltration, improve aeration, and increase the content
of organic mattar. This soil is well suited to the ridge-tili
cropping system.

This soil is well suited to grasses and legumes, such
as orchardgrass and ladino clover, for hay and pasture.
Soil blowing is a major management concern. Excess
water and frost heaving are also concerns. The excess
water can be removed by surface drains, subsurface
drains, or a combination of these practices. Maintaining
a permanent cover of grasses and legumes helps to
control soil blowing. Overgrazing reduces plant density
and hardiness. Grazing during wet periods causes
surface compaction, which results in poor soil tilth,
reduces forage yields, damages the sod, and reduces
plant density and hardiness. Deep-rooted legumes,
such as alfalla, are not as well suited as shallow-rooted
crops. Proper stocking rates, timely deferment of
grazing, restricted use during wet periods, and rotation
grazing help to minimize surface compaction, maintain
good plant density and hardiness, and keep the pasture
in good condition.

This soil is fairly well suited to trees. Plant
competition is moderate. Seedlings survive and grow
well if competing vegetation is controlled. Site
preparation and the control or removal of unwanted
trees and shrubs can be accomplished by spraying,
cutting, or girdling. Additional management practices
include keeping livestock from the woodiand, harvesting
mature trees, and saving desired seed trees.

Because of wetness, this soil is severely limited as a
site for dwellings. Adequate surface and subsurface
drainage helps to overcome the wetness. Surface
drains, foundation drains, and landscaping that removes
runoff help to lower the water table and heip to
overcome the wetness. Building hauses on elevated,
well compacted fill material also helps to overcome the
wetness.

Because of the potential for frost action, this soil is
severely limited as a site for local roads and streets,
Maintaining a crown in roads and streets, constructing
the roads and streets on raised, well compacted fill
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material, and providing adequate side ditches and
culverts help to prevent the damage caused by frost
action.

Because of the wetness and poor filtering qualities,
this soil is severely limited as a site for septic tank
absarption fields. Perimeter drains around the filter field
help to lower the water table. Fiilling or mounding with
suitable filtering material improves the capacity of the
absorption field and helps to overcome the poor filtering
capacity and the wetness.

The land capability classification is Iiw. The woodland
ordination symbol is 3A.

Sf—Selma fine sandy loam. This very deep, nearly
level, paorly drained soil is in broad depressions. It is
frequently ponded for brief periods by surface runoff
from surrourding areas. Individual areas are irregularly
shaped and range from 10 to more than 500 acres in
size. The dominant size is about 80 acres.

Typically, the surface soil is black fine sandy icam
about 14 inches thick. The subsoil is dark grayish
brown, grayish brown, and brown, mottied, friable loam
about 22 inches thick. The substratum to a depth of
about 60 inches is yellowish brown and brown, mottied
loam that has strata of silt loam and very fine sand. In
places the upper part of the solum contains more sand.
In a few areas the subsoil contains more clay. In a few
places the substratum is not stratified and is firm silt
foam.

Inciuded with this soil in mapping are a few small
areas of the somewhat poorly drained Darroch soils.
These soils are slightly higher on the landscape than
the Selma soil. Also included are smail areas of the
moderately well drained Barce and Foresman soils in
the higher positions on the landscape. Included soils
make up about 10 percent of the map unit.

The available water capacity is high in the Selma
soil. Permeability is moderate in the solum and
moderately rapid in the substratum. The content of
organic matter in the surface layer is high. Runoff is
very slow or ponded. The seasonal high water table is
at or above the surface from late winter through spring.

Most areas are used for cultivated crops. A few areas
are used for hay or pasture.

This soil is well suited to corn, soybeans, and small
grain. Wetness, ponding, and soil blowing are the main
management concerns. A drainage system helps to
lower the water table and raises the temperature of the
soil more quickly in the spring, thus allowing the
planting of longer season varieties of adapted crops.
The wetness can be reduced by controlling the water
table with open ditches, surface drains, subsurface
drains, or a combination of these practices. Small
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enclosed depressions can generally be drained with an
open inlet pipe in conjunction with subsurface drainage.
Using a finely meshed filter to cover drainage tile helps
to prevent the tile from filling with sediments. Because
cutbanks are unstable, caution is advised if heavy
squipment is used near open excavations. Pumping can
be used in areas where a suitable outlet is not
available. The hazard of seil blowing can be reduced by
establishing windbreaks, using a system of conservation
tillage that leaves a protective cover of crop residue on
the surface, planting buffer strips ar vegetative barriers,
or ridging at an angle to the prevailing wind; by using a
combination of these practices; or by maintaining a
permanent cover of vegetation. Cover crops, green
manure crops, and crop residue management help to
maintain or improve tilth, increase the rate of water
infiltration, improve aeration, and increase the content
of organic matter. This soil is well suited to the ridge-till
cropping system.

This soil is well suited to grasses and legumes, such
as reed canarygrass and ladino clover, for hay and
pasture. The ponding and the hazard of soil blowing are
management concerns. Frost heaving and excess water
are also concerns. The excess water can be removed
by surface drains, subsurface drains, pumping, or a
combination of these practices. Small enclosed
depressions can be drained with an open inlet pipe in
conjunction with subsurface drainage. Ponded areas
hinder the use of equipment, and machinery bogs down
in this soil when it is wet. Overgrazing reduces plant
density and hardiness. Grazing during wet periods
causes surface compaction, which results in poor soil
tiith, reduces forage yields, damages the sod, and
reduces plant density and hardiness. Maintaining a
permanent cover of grasses and legumes helps to
control soil blowing. Water-tolerant species are best
suited. Proper stocking rates, timely deferment of
grazing, restricted use during wet periods, and rotation
grazing help to minimize surface compaction, maintain
good plant density and hardiness, and keep the pasture
in good condition.

Because of the ponding, this soil is generally
unsuited to dwellings and sanitary facilities. Because of
the ponding and the potential for frost action, it is
severely limited as a site for local roads and streets.
Maintaining a crown in roads and streets, constructing
the roads and streets on raised, well compacted fill
material, 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 also helps to prevent the damage
caused by frost action.

The land capability classification is llw. No woodiand
ordination symbol is assigned.
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Sg—Selma silt loam. This very deep, nearly level,
poorly drained soil is in broad depressions. It is
frequently ponded for brief periods by surface runoff
from surrounding areas. Individual areas are irregularly
shaped and range from 10 to more than 3,000 acres in
size. The dominant size is about 200 acres.

Typically, the surface layer is very dark grayish
brown silt loam about 8 inches thick. The subsurface
tayer also is very dark grayish brown silt loam. It is
about 6 inches thick. The subsoil is about 30 inches
thick. The upper part is dark grayish brown, mottled,
friable loam; the next part is grayish brown, mottled,
friable clay loam; and the lower part is light brownish
gray, mottled, friable loam. The substratum to a depth
of about 80 inches is light brownish gray, mottied silt
loam that has strata of sandy loam and loamy sand. In
a few places the substratum is not stratified and is firm
silt loam. In some areas the lower part of the subsoil
contains less clay. In a few places the subsoil contains
more clay. In a few areas the lower part of the
substratum is firm loam tilf.

Included with this soil in mapping are a few smali
areas of the somewhat poorly drained Darroch soils and
the moderately well drained Barce and Foresman soils.
These soils are higher on the landscape than the Seima
soil. They make up about 10 percent of the map unit.

The available water capacity is high in the Selma
soil. Permeability is moderate in the solum and
maoderately rapid in the underlying material. The content
of organic matter in the surface layer is high. Runoff is
very slow or ponded. The seasonal high water table is
at or above the surface from late winter through spring.

Mast areas are used for cultivated crops. A few areas
are used for hay or pasture.

This soil is well suited to corn, soybeans, and small
grain. Wetness and ponding are the main management
concems. A drainage system helps to lower the water
table and raises the temperature of the soil more
quickly in the spring, thus allowing the planting of longer
seasaon varieties of adapted crops. The wetness can be
reduced by controlling the water table with open
ditches, surface drains, subsurface drains, or a
combination of these practices. Small enclosed
depressions can generally be drained with an open inlet
pipe in conjunction with subsurface drainage. Using a
finely meshed filter to cover drainage tile helps to
prevent the tiie from filling with sediments. Pumping can
be used in areas where a suitable outlet is not
available. Because cutbanks are unstable, caution is
advised if heavy equipment is used near open
excavations. Cover crops, green manure crops, and
crop residue management heip to maintain or improve
tilth, increase the rate of water infiltration, improve
aeration, and increase the content of organic matter.
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This soil is well suited to fall plowing, fall chisel, and
ridge-till cropping systems.

This soil is well suited to grasses and fegumes, such
as reed canarygrass and ladino clover, for hay and
pasture. The ponding, frost heaving, and excess water
are management concerns. Overgrazing and grazing
during wet periods are also major concerns. Water
management practices, such as drainage, are
necessary for high vields of hay and pasture.
Overgrazing reduces plant density and hardiness.
Grazing during wet periods causes surface compaction,
which results in poor soil tilth, reduces forage yields,
‘damages the sod, and reduces plant density and
hardiness. Waler-tolerant species are best suited 1o this
soil. Proper stocking rates, timely deferment of grazing,
restricted use during wet periods, and rotation grazing
help to minimize surface compaction, maintain good
plant density and hardiness, and keep the pasture in
good condition.

Because of the ponding, this soil is generally
unsuitable as a site for dwellings and sanitary facilities.
Because of the ponding and the potential for frost
action, it is severely limited as a site for local roads and
streets. Maintaining a crown in roads and streets,
constructing the roads and streets on raised, well
compacted fill material, 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 also helps to prevent the
damage caused by frost action.

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

Sh—Selma loam, sandy substratum. This very
deep, nearly level, poorly drained soil is in broad
depressions. It is frequently ponded for brief periods by
surface runoff from surrounding soils. Individual areas
are broad and irregularly shaped and range from 10 to
more than 3,000 acres in size. The dominant size is
about 80 acres.

Typically, the surface layer is black loam about 10
inches thick. The subsurface layer is very dark brown,
mottled loam about 7 inches thick. The subsoil is about
25 inches thick. The upper part is dark grayish brown
and grayish brown, mottled, firm clay loam, and the
lower part is brown, mottled, very friable loam. The
substratum extends to a depth of about 60 inches. The
upper part is brown, mottled loamy coarse sand, and
the lower part is yellowish brown sand that has strata of
fine sandy loam, very fine sand, and loamy coarse
sand. In some areas the lower part of the subsoil
contains less clay. In other areas the solum contains
more sang. In a few areas the subsoil contains more

Soil Survey of

clay. In places the lower part of the substratum is firm
loam tiil.

Included with this soil in mapping are a few small
areas of the somewhat poorly drained Darroch soils that
have a sandy substratum and the moderately well
drained Barce and Foresman soils. These soils are
higher on the landscape than the Selma soil. They
make up about 11 percent of the map unit.

The available water capacity is moderate in the
Seima soil. Permeability is moderate in the solum and
rapid in the substratum. The content of organic matter
in the surface layer is high. Runoff is very slow or
pondead. The seasonal high water table is at or above
the surface from late fall through spring.

Most areas are used for cultivated crops. A few areas
are used for hay or pasture.

This soil is well suited to corn, soybeans, and small
grain. Wetness and ponding are the main management
concerns. A drainage system helps to lower the water
table and raises the temperature of the soil more
quickly in the spring. The wetness can be reduced by
controlling the water table with open ditches, surface
drains, subsurface drains, or a combination of these
practices. Small enclosed depressions can generally be
drained with an open inlet pipe in conjunction with
subsurface drainage. Using a finely meshed filter to
cover drainage tile helps to prevent the tile from filling
with sediments. Because cutbanks are unstable, caution
is advised if heavy equipment is used near open
excavations. Pumping can be used in areas where a
suitable outlet is not available. Cover crops, green
manure crops, and crop residue management help to
maintain tilth, increase the rate of water infiltration,
improve aeration, and increase the content of crganic
matter. This soil is well suited to fall plowing, fall chisel,
and ridge-till cropping systems.

This soil is well suited to grasses and legumes, such
as canarygrass and ladino clover, for hay and pasture.
The ponding, frost heaving, and excess water are
management concerns. Overgrazing and grazing during
wet periods are also major concerns. Water
management practices, such as drainage, are
necessary for high yields of hay and pasture.
Overgrazing reduces plant density and hardiness.
Grazing during wet periods causes surface compaction,
which results in poor soil tilth, reduces forage yields,
damages the sod, and reduces plant density and
hardiness. Water-tolerant species are best suited to this
soil. Proper stocking rates, timely deferment of grazing,
restricted use during wet pericds, and rotation grazing
help to minimize surface compaction, maintain good
plant density and hardiness, and keep the pasiure in
good condition.

Because of the ponding, this soil is generally



Newton County, Indiana

unsuited to dweliings and sanitary facilities. Because of
the ponding and the potential for frost action, it is
severely limited as a site for local roads and streets.
Maintaining a crown in roads and streets, constructing
the roads and streets on raised, well compacted fill
material, and providing adequate side ditches and
cuiverts help to prevent the damage caused by frost
action and ponding. Providing coarse grained subgrade
or base material also helps to prevent the damage
caused by frost action.

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

Sk—Selma silty clay loam, till substratum. This
very deep, nearly level, poorly drained soil is in broad
depressions. It is frequently ponded for brief periods by
surface runoff from surrounding soils. Individual areas
are broad and irregularly shaped and range from 10 to
more than 3,000 acres in size. The dominant size is
about 500 acres.

Typically, the surface soil is black silty clay loam
about 16 inches thick. The subsoil is dark gray and
gray, mottled, firm clay loam about 32 inches thick. The
substratum extends to a depth of about 60 inches. The
upper part is pale brown, mottled sandy loam that has
strata of loamy sand, and the lower part is light olive
brown, mottled loam. In places the soil contains more
clay throughout. In some areas the lower part of the
subsoil contains less clay. In other areas depth to the
firm loam till is more than 60 inches.

included with this soil in mapping are a few small
areas of the somewhat poorly drained Darroch soils that
have a till substratum, the moderately well drained
Barce soils, and the moderately well drained Foresman
soils that have a tili substratum. These soils are higher
on the landscape than the Selma soil. They make up
about 10 percent of the map unit.

The available water capacity is high in the Selma
soil, Permeability is moderate in the sclum and the
upper part of the substratum and is moderately slow or
slow in the lower part of the substratum. The content of
organic matter in the surface layer is high. Runoff is
very slow or ponded. The seasonal high water table is
at or above the surface from winter through spring.

Most areas are used for cultivated crops. A few areas
are used for hay or pasture.

This scil is well suited to corn, soybeans, and small
grain. Wetness and ponding are the main management
concerns. The surface layer is firm. If it is tilled when
wet, large clods form. The clods become hard when
they dry, and the cloddiness makes preparing a
seedbed difficult. A drainage system helps to lower the
water table and raises the temperature of the soil more
quickly in the spring. The wetness can be reduced by
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controlling the water table with open ditches, surface
drains, subsurface drains, or a comhbination of these
practices. Small enclosed depressions can be drained
with an open inlet pipe in conjunction with subsurface
drainage. Using a finely meshed filter to cover drainage
tile helps to prevent the tile from filling with sediments.
Because cutbanks are unstable, caution is advised if
heavy equipment is used near open excavations.
Pumping can be used in areas where a suitable outlet
is not available. Cover crops, green manure crops, and
crop residue management help to maintain tiith,
increase the rate of water infiltration, improve aeration,
znd increase the content of organic matter. This soil is
well suited to fall plowing, fall chisel, and ridge-tifl
cropping systems.

This soail is well suited to grasses and legumes, such
as reed canarygrass and ladino clover, for hay and
pasture. The ponding, frost heaving, and excess water
are management concerns. Qvergrazing and grazing
during wet periods are also major concerns. Water
management practices, such as drainage, are
necessary for high yields of hay and pasture.
Overgrazing reduces plant density and hardiness.
Grazing during wet periods causes surface compaction,
which results in poor soil tiith, reduces forage yields,
damages the sod, and reduces plant density and
hardiness. Water-tolerant species are best suited 1o this
soil. Proper stocking rates, timely deferment of grazing,
restricted use during wet periods, and rotation grazing
help to minimize surface compaction, maintain good
plant density and hardiness, and keep the pasture in
good condition.

Because of the ponding, this soil is generally
unsuited to dwellings and sanitary facilities. Because of
the ponding and the potential for frost action, it is
severely limited as a site for local roads and streets.
Maintaining a crown in roads and streets, constructing
the roads and streets on raised, well compacted fill
material, 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 also helps to prevent the damage
caused by frost action.

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

SmB—Simonin loamy sand, 1 to 3 percent slopes.
This very deep, nearly level, moderately well drained
soil is on slightly convex rises. Individual areas are
elongated and irregularly shaped and range from 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 subsoil is
about 29 inches thick. Thz upper part is yellowish
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brown, very friable sand; the next part is yellowish
brown, mottled, friable sandy loam; and the lower part
is yellowish brown, mottled, firm silty clay. The
substratum to a depth of about 60 inches is yellowish
brown, mottled siity clay. In some areas the lower part
of the solum contains less clay. In a few places the
lower part of the solum and the substratum contain
more sand. In some areas the surface layer is light
colored or is thinner. [n other areas the sandy layers
are less than 20 inches thick.

Included with this soil in mapping are small areas of
froquois, Montgomery, Papineau, and Wesley soils. The
very poorly drained Iroquois and Montgomery sails are
in the lower positions on the landscape. The somewhat
poarly drained Papineau and Wesley soils are slightly
lower on the landscape than the Simonin soil. Included
soils make up about 10 percent of the map unit.

The available water capacity is moderate in the
Simonin soil. Permeability is rapid in the upper part of
the solum, moderately rapid in the middle part, and slow
in the lower part of the solum and in the substratum.
The content of organic matter in the surface layer is
moderately low. Runoff is slow. The seasonal high
water table is at a depth of 2.5 ta 4.0 feet from late falt
through spring.

Most areas are used for cultivated crops. A few areas
are used for hay or pasture.

This soil is well suited to corn, soybeans, and small
grain. Droughtiness and soil blowing are the main
management concerns. Irrigation systems reduce
seasonal crop stress and increase yields. The hazard of
soil blowing can be reduced by establishing windbreaks,
using a system of conservation tillage that leaves a
protective cover of crop residue on the surface, planting
buffer strips or vegetative barriers, or ridging at an
angle to the prevailing wind; by using a combination of
these practices; or by maintaining a permanent cover of
vegetation. Cover crops, green manure crops, and crop
residue management help to maintain the content of
organic matter. In areas where hillside seepage occurs,
subsurface drains should be installed. Using a finely
meshed filter 1o cover drainage tile helps to prevent the
tile from filiing with sediments. Because cutbanks are
unstable, caution is advised if heavy equipment is used
near open excavations. This soil is well suited to ridge-
till and no-till cropping systems.

This soil is wel! suited to grasses and iegumes, such
as orchardgrass and ladino clover, for hay and pasture.
Soil blowing, droughtiness, excess water, and frost
heaving are management concerns. The excess water
can be removed by surface drains, subsurface drains,
or a combination of these practices. Irrigation can be
used to reduce droughtiness. Overgrazing and grazing
during wet periods are also major management
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concerns. Overgrazing reduces plant density and
hardiness. Grazing during wet periods causes surface
compaction, which results in poor soil tilth, reduces
forage yields, damages the sod, and reduces plant
density and hardiness. Maintaining a permanent cover
of grasses and legumes helps to control soil blowing.
Deep-rooted legumes, such as alfalfa, are not as well
suited as shallow-rooted legumes. Proper stocking
rates, timely deferment of grazing, and rotation grazing
help to minimize surface compaction, maintain good
plant density and hardiness, and keep the pasture in
good candition.

This soil is suitable for dwellings without basements.
It is severely limited as a site for dwellings with
basements because of the shrink-swell potential. The
construction of foundations, footings, or basement walls
should include using adequate reinforcement steel in
concrete foundations, excavating layers that have a
high shrink-swell potential, backfifling with sand or
gravel, placing structures on reinforced concrete slabs,
and including expansion joints in all concrete.

Because of the potential for frost action, this soil is
moderately limited as a site for local roads and streets.
Maintaining a crown in roads and streets, constructing
the roads and streets on raised, well compacted fill
material, and providing adequate side ditches and
culverts help to prevent the damage caused by frost
action.

Because of the wetness, the restricted psrmeability,
and poor filtering qualities, this soil is severely limited
as a site for septic tank absorption fields. Perimeter
drains around the filter field help to lower the water
table. Filling or mounding with suitable filtering material
improves the capacity of the absorption field and helps
to overcome the restricted permeability and the
wetness.

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

SrB—Sparta loamy fine sand, 1 to 4 percent
slopes. This very deep, nearly level or gently sioping,
excessively drained soil is on convex ridges. Individua)
areas are irregularly shaped and range from 5 to 35
acres in size. The dominani size is about 15 acres.

Typically, the surface layer is very dark grayish
brown loamy fine sand about 9 inches thick. The
subsurface layer is dark brown fine sand about 5 inches
thick. The subsoil is yellowish brown, very friable fine
sand about 17 inches thick. The substratum to a depth
of about 10 inches is yellowish brown fine sand. In
places the lower part of the subsoil and the substratum
contain more clay. In a few areas the surface soil is
thinner. In some places, textural bands of loamy fine
sand are in the lower part of the subsoil or gray mottles
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are in the substratum. In a few places the substratum is
loam till. A few small areas have slopes of less than 1
percent or more than 4 percent.

Included with this seil in mapping are a few small
areas of the somewhat poorly drained Watseka soils
and the moderately well drained Nesius soils. These
soils are in the lower positions on the landscape. Also
included are the well drained Ayr soils. Ayr soils are in
landscape positions similar to those of the Sparta soil.
Included soils make up about 10 percent of the map
unit.

The available water capacity is low in the Sparta soil.
Permeability is rapid. The content of organic matter in
the surface layer is moderately low. Runoff is slow.

Most areas are used for cultivated crops. A few areas
are used for hay or pasture.

This seil is poorly suited to corn, soybeans, and
small grain. Droughtiness and soil blowing are the main
management concerns. Irrigation systems can reduce
seasonal crop stress and increase crop yields. The
hazard of soil blowing can be reduced by establishing
windbreaks, using a system of conservation tillage that
leaves a protective cover of crop residue on the
surface, planting buffer strips or vegetative barriers, or
ridging at an angle to the prevailing wind; by using a
combination of these practices; or by maintaining a
permanent cover of vegetation. Crop residue
management, cover crops, and green manure crops
help to maintain or improve tilth and the content of
organic matter. This soil is well suited to the no-till
cropping system.

This soil is well suited to grasses and legumes, such
as bromegrass and alfalfa, for pasture. It is fairly well
suited to hay. Soil blowing and droughtiness are
hazards. Overgrazing and grazing during wet periods
are also major management concerns. Overgrazing
increases the hazard of soil blowing and reduces plant
density and hardiness. Grazing during wet periods
causes surface compaction, which results in poor soil
tilth, causes excessive runoff, reduces forage yields,
damages the sod, and reduces plant density and
hardiness. Irrigation can reduce droughtiness.
Maintaining a permanent cover of grasses and legumes
helps to control soil blowing. Deep-rooted legumes and
drought-tolerant species are best suited to this sail.
Proper stocking rates, timely deferment of grazing,
restricted use during wet periods, and rotation grazing
help to control soil blowing, minimize surface
compaction, maintain good plant density and hardiness,
and keep the pasture in good condition.

This soil is well suited to trees. Seedling mortality is
the main management concern. Planting more trees
than is necessary helps to overcome seedling mortality,
but thinning may be required later. The seedling
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mortality rate can also be reduced by using
containerized stock or planting larger stock. Harvest
methods that leave some mature trees to provide shade
and pretection for seedlings may be needed. Seedlings
survive and grow well if competing vegetation is
controlled. Pines, which have a deep taproot system,
generally grow well on this soil. Site preparation and the
control or removal of unwanted trees and shrubs can be
accomplished by spraying, cutting, or girdling. Additional
management practices include keeping livestock from
the woodland, harvesting mature trees, and saving
desired seed trees.

This soil is suitable as a site for dwellings and local
roads and streets. Because of poor filtering qualities, it
is severely limited as a site for septic tank absorption
fields. Filling or mounding with suitable filtering material
improves the capacity of the absorpticon tield and helps
to overcome the poor filtering capacity.

The land capability classification is IVs. The
woodland ordination symbol is 485.

SwA—Strole silty clay loam, 0 to 1 percent slopes.
This very deep, nearly level, somewhat poorly drained
soil is on slightly convex rises. Individual areas are
irregularly shaped and range from 5 to 200 acres in
size. The dominant size is about 80 acres.

Typically, the surface layer is very dark gray silty clay
loam about 6 inches thick. The subsurface layer is very
dark grayish brown silty clay loam about 6 inches thick.
The subsail is yellowish brown and brown, mottled, firm
silty clay about 18 inches thick. The substratum to a
depth ot about 60 inches is brown, mottled silty clay. In
some areas the upper part of the solum contains less
clay. In places the dark colored surface soil is thinner.
In a few areas the surface soil contains more sand and
silt. In some places the subsail is silty clay locam.

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

The available water capacity is moderate in the
Strale soil. Permeability is slow. The content of arganic
matter in the surface layer is moderate. Runoff is slow.
The seascnal high water table is at a depth of 1 to 2
feet from late fall through spring.

Most areas are used for cultivated crops. A few areas
are used for hay or pasture.

This soil is well suited to corn, soybeans, and small
grain. Wetness is the main management concern. The
surface layer is firm. If it is tilled when wet, large clods
may form. The clods become hard when they dry. The
cloddiness makes preparing a seedbed difficult. A
drainage system helps to lower the water table and
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raises the temperature of the soil more quickly in the
spring, thus allowing the planting of longer season
varieties of adapted crops. The wetness can be reduced
by controlling the water table with open ditches, surface
drains, subsurface drains, or a combination of these
practices. Because of the clayey subsoil, the tiles in
subsurface drainage systems should be closely spaced.
Cover crops, green manure crops, and crop residue
management help to maintain or improve tilth, increase
the rate of water infiltration, improve aeration, and
increase the content of organic matter. This scil is well
suited to the fall chisel cropping system.

This soil is well suited to grasses and legumes, such
as orchardgrass and ladina clover, for hay and pasture.
Excess water and frost heaving are limitations. The
excess water can be removed by surface drains,
subsurface drains, or a combination of these practices.
Overgrazing and grazing during wet periods are major
management concerns. Overgrazing reduces plant
density and hardiness. Grazing during wet periods
causes surface compaction, which results in poor soil
tilth, reduces forage yields, damages the sod, and
reduces plant density and hardiness. Deep-rooted
legumes, such as alfalfa, are not as well suited as
shallow-rooted crops. Proper stocking rates, timely
deferment of grazing, restricted use during wet periods,
and rotation grazing help to minimize surface
compaction, maintain good plant density and hardiness,
and keep the pasture in good condition.

Because of the wetness and the shrink-swell
potential, this soil is severely limited as a site for
dwellings. Adequate surface and subsurface drainage
helps to overcome the wetness. Surface drains,
foundation drains, and landscaping that removes runoff
lower the water table and help to overcome the
wetness. Building houses on elevated, well compacted
fill material also helps to overcome the wetness. The
construction of foundations, footings, or basement walls
should include using adequate reinfercement steel in
concrete foundations, excavating layers that have a
high shrink-swell potential, backfilling with sand or
gravel, placing structures on reinforced concrete slabs,
and including expansion joints in all concrete.

Because of low strength, the shrink-swell potential,
and the wetness, this soil is severely limited as a site
for local roads and streets. Maintaining a crown in
roads and streets, constructing the roads and streets on
raised, well compacted fill material, and providing
adequate side ditches and culverts help to overcome
the wetness.

Because of the wetness and the restricted
permeability, this soll is severely limited as a site for
septic tank absorption fields. Perimeter drains arcund
the filter field help to lower the high water table. Filling
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or mounding with suitable filtering material improves the
capacity of the absorption field and helps to overcome
the wetness and the restricted permeability.

The land capability classification is |lw. No woodland
ordination symbal is assigned.

SxA—Sumava-Ridgeville-Odell complex, 0 to 2
percent slopes. This map unit consists of very deep,
nearly level, somewhat poorly drained soils on slight
ridges and knolls. The Sumava soil is typically on side
slopes. The Ridgeville soil is on toe slopes. The Qdell
soil is on summits. Individual areas of these socils are
typically irregularly shaped and range from 5 to 70
acres in size. The dominant size is about 30 acres. The
areas are about 45 percent Sumava soil, 25 percent
Ridgeville soil, and 20 percent Odell soil. The three
soils occur as areas so intricately mixed or so small that
it is not practical to separate them in mapping.

Typically, the surface layer of the Sumava soil is very
dark gray fine sandy loam about 10 inches thick. The
subsoil is about 29 inches thick. It is light olive brown
and yellowish brown, mottled, friable fine sandy loam in
the upper part; pale brown, mottled, very friable fine
sandy loam in the next part; and yellowish brown,
mottled friable loam in the lower part. The substratum to
a depth of about 60 inches |s yellowish brown, mottled
loam. In places the surface layer contains more sand. In
some areas the solum contains more clay.

Typically, the surface soil of the Ridgeville soil is very
dark grayish brown fine sandy loam about 12 inches
thick. The subsoil is dark brown and grayish brown,
mottied, very friable fine sandy loam about 29 inches
thick. The substratum to a depth of about 60 inches is
light brownish gray, mottled fine sand that has strata of
sandy loam. In places the solum contains more sand. In
a few areas the solum contains more clay.

Typically, the surface layer of the Odell soil is black
loam about 10 inches thick. The subsoil is about 20
inches thick. It is dark yellowish brown and yeliowish
brown, mottied, firm clay loam in the upper part and
pale brown, mottled, firm loam in the lower part. The
substratum to a depth of about 80 inches is yellowish
brown and brown, mottied loam. In places the surface
iayer contains more sand. In some areas the lower part
of the profile is stratified sands and loams. In other
areas the solum is more than 40 inches thick.

included with these soils in mapping are small areas
of the very poorly drained Barry and Gilford soiis in the
lowest areas; the moderately well drained Ayrmount,
Corwin, Montmorenci, and Onarga soils in the slightly
higher areas; and the well drained Ayr and Octagon
soils in the higher positions. Included soils make up
about 20 percent of the map unit.

The available water capacity is moderate in the
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Sumava, Ridgeville, and Qdell soils. Permeability is
moderately rapid in the upper part of the solum of the
Sumava soil and moderate in the lower part of the
solum and in the substratum. It is moderately rapid in
the Ridgeville soil. It is moderate in the solum of the
Odell soil and moderately slow in the substratum. The
content of organic matter in the surface layer of all
three soils is moderate. Surface runoff is siow. The
seasonal high water table is at a depth of 1 to 3 feet
from winter through spring.

Most areas are used for cultivated crops. Some
areas are used for hay, pasture, or woodland.

These soils are well suited to corn, soybeans, and
small grain. Wetness and soil blowing are the main
management concerns. A drainage system helps to
lower the water table and raises the temperature of the
soils more quickly in the spring, thus allowing the
planting of longer season varieties of adapted crops.
The wetness can be reduced by controlling the water
table with open ditches, surface drains, subsurtace
drains, or a combination of these practices. Using a
finely meshed filter to cover drainage tile helps to
prevent the tile fram filling with sediments. Because
cutbanks are unstable, caution is advised if heavy
equipment is used near open excavations. Excessive
drainage by subsurface drainage systems may cause
droughtiness. The hazard of soil blowing can be
reduced by establishing windbreaks, using a system of
conservation tillage that leaves a protective cover of
crop residue on the surface, planting buffer strips or
vegetative barriers, or ridging at an angie to the
prevailing wind; by using a combination of these
practices; or by maintaining a permanent cover of
vegetation. Crop residue management, cover crops, and
green manure crops help to maintain or improve tilth,
increase the rate of water infiltration, improve aeration,
and increase the content of organic matter. These soils
are well suited to no-till and ridge-till cropping systems.

These soils are well suited to grasses and legumes,
such as orchardgrass and ladino clover, for hay and
pasture. Soil blowing, excess water, and frost heaving
are management concerns. The excess water can be
removed by surface drains, subsurface drains, or a
combination of these practices. Irrigation can reduce
droughtiness. Overgrazing and grazing during wet
periods are also major concerns. Overgrazing reduces
plant density and hardiness. Grazing during wet periods
causes surface compaction, which results in poor soil
tilth, reduces forage yields, damages the sod, and
reduces plant density and hardiness. Maintaining a
permanent cover of grasses and legumes helps to
control soil blowing. Deep-rooted legumes, such as
alfalfa, are not as well suited as shallow-rooted crops.
Proper stocking rates, timely deferment of grazing,
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restricted use during wet periods, and rotation grazing
help to minimize surface compaction, maintain good
plant density and hardiness, and keep the pasture in
good condition.

Because of the wetness, these soils are severely
limited as sites for dwellings. Surface drains,
foundations drains, and landscaping that removes runoff
lower the water table and help to overcome the
wetness. Building houses on elevated, well compacted
fill material also helps to overcome the wetness.

Because of the potential for frost action, the Sumava
soil is moderately limited as a site for local roads and
streets and the Ridgeville and Odell soils are severely
limited, The wetness is an additional limitation in areas
of the Sumava soil. Maintaining a crown in roads and
streets, constructing the roads and streets on raised,
weli compacted fill material, and providing adequate
side ditches and culverts help to prevent the damage
caused by frost action and by wetness. Providing
coarse grained subgrade or base material also helps to
prevent the damage caused by frost action.

Because of the wetness, these soils are severely
limited as sites for septic tank absorption fields.
Perimeter drains arcund the filter field help to lower the
water table. Filling or maunding with suitable filtering
material improves the capacity of the absorption field
and helps to overcome the wetness.

The land capability classification is |lw for the
Sumava and Qdeil soils and iis for the Ridgeville soil.
No woodiand ordination symbol is assigned.

SyA—Swygert silt loam, 0 to 2 percent slopes. This
very deep, nearly level, somewhat poorly drained soil is
on slightly convex rises. Individual areas are irregularly
shaped and range from 3 to 80 acres in size. The
dominant size is about 25 acres.

Typically, the surface layer is very dark grayish
brown silt loam about B inches thick. The subsurface
layer is very dark grayish brown silty clay loam about 4
inches thick. The subsoil is about 30 inches thick. The
upper part is dark brown and brown, mottled, firm silty
clay, and the lower part is olive gray and light olive
gray, mottled, very firm silty clay. The substratum to a
depth of about 60 inches is gray, mottled silty clay. In
places the upper part of the solum contains less clay. In
some areas the dark surface soil is thinner. Other areas
have slopes of more than 2 percent. In some smali
areas the depth to the substratum is less than 35
inches,

Included with this soil in mapping are small areas of
Bryce and Simonin soils. The very poorly drained Bryce
soils are in the lowest positions on the landscape. The
moderately well drained Simonin soils are higher on the
landscape than the Swygert soil. Included soils make up
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about 10 percent of the map unit.

The available water capacity is moderate in the
Swygert soil. Permeability is moderate and moderately
slow in the upper part of the solum, slow in the lower
part of the solum, and very slow in the substratum. The
content of organic matter in the surface layer is
mederate. Runoff is slow. The seasonal high water
table is at a depth of 2 to 4 feet from late winter through
spring.

Most areas are used for cultivated crops. A few areas
are used for hay or pasture.

This soil is well suited to corn, soybeans, and small
grain. Wetness is the main management concern. A
drainage system helps to iower the water table and
raises the temperature of the soil more quickly in the
spring, thus allowing the planting of longer season
varieties of adapted crops. The wetness can be reduced
by controlling the water table with open ditches, surface
drains, subsurface drains, or a combination of these
practices. Because of the clayey subsoil, subsurface
drainage tiles should be closely spaced. Cover crops,
green manure crops, and crop residue management
help to maintain tilth, increase the rate of water
infiltration, improve aeration, and increase the content
of organic matter. This soil is well suited to the fall
chisel cropping system.

This soil is well suited to grasses and legumes, such
as orchardgrass and ladino clover, for hay and pasture.
Excess water and frost heaving are limitations. The
excess water can be removed by surface drains,
subsurface drains, or a combination of these practices.
Overgrazing and grazing during wet periods are also
major management concerns, Gvergrazing reduces
plant density and hardiness. Grazing during wet periods
causes surface compaction, which resuits in poor soil
tilth, reduces forage yields, damages the sod, and
reduces plant density and hardiness. Deep-rooted
legumes, such as alfalfa, are not as weli suited as
shallow-rooted crops. Proper stocking rates, timely
deferment of grazing, restricted use during wet periods,
and rotation grazing help tc minimize surface
compaction, maintain good plant density and hardiness,
and keep the pasture in good cendition.

Because of the wetness and the shrink-swell
potential, this soil is severely limited as a site for
dwellings. Surface drains, foundation drains, and
landscaping that removes runoff lower the water table
and help to overcome the wetness. Building houses on
elevated, well compacted fill material also helps to
overcome the wetness. The construction of foundations,
footings, or basement walls should include using
adequate reinforcement steel in concrete foundations,
excavating layers that have a high shrink-swell
potential, backfilling with sand or gravel, placing
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structures on reinforced concrete slabs, and including
expansion jeints in all concrete.

Because of low strength, the shrink-swell potential,
and the potential for frost action, this soil is severely
limited as a site for local roads and streets. Maintaining
a crown in roads and streets, constructing the roads
and streets on raised, well compacted fill material, and
providing adequate side ditches and culverts help to
prevent the damage caused by frost action. Providing
coarse grained subgrade or base material helps to
prevent the damage caused by low strength, shrinking
and swelling of the soil, and frost action.

Because of the wetness and the restricted
permeability, this soil is severely limited as a site for
septic tank absorption fields. Perimeter drains around
the filter field help to lower the water table. Filling or
mounding with a suitable fill material improves the
capacity of the absorption field and helps to overcome
the wetness and the restricted permeability.

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

SzB2—Swygert Variant-Simonin complex, 2 to 6
percent slopes, eroded. This map unit consists of very
deep, moderately well drained soils on convex ridges or
knolls. The Swygert Variant soil is typically on summits
and the upper side slopes. The Simonin soil is typically
on the lower lying side slopes and foot slopes on the
leeward side of the mapped areas. Individual areas of
this unit are irregularly shaped and range from 5 to 200
acres in size. The dominant size Is about 35 acres. The
areas are about 50 percent Swygert Variant soil and 40
percent Simonin soil. The two soils occur as areas so
intricatety mixed or so small that it is not practical to
separate them in mapping.

Typically, the surface layer of the Swygert Variant
soil is very dark grayish brown loam mixed with
yellowish brown silty clay loam from the subsoil. It is
about 8 inches thick. The subsoil is about 31 inches
thick. The upper part is yellowish brown, firm silty ctay
loam, and the lower part is yellowish brown, mottled,
firm and very firm silty clay. The substratum to a depth
of about 80 inches is light olive brown, mottled silty
clay. In a few places the surface layer is lighter colored.
Some areas have slopes of less than 2 percent or more
than 6 percent.

Typically, the surface layer of the Simonin soil is very
dark grayish brown lcamy fine sand mixed with dark
brown loamy fine sand from the subsoil, it is about 10
inches thick. The subsoil is about 29 inches thick. It is
dark brown, very friable loamy fine sand in the upper
part, dark yellowish brown, friable fine sandy loam in
the next part; and olive brown, mottled, very firm clay in
the lower part. The substratum to a depth of about 60
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inches is light yellowish brown, mottled clay. In some
places the combined thickness of the sandy upper
layers is less than 20 inches. In some areas the dark
surface layer is thinner. In a few places the surface
layer Is fine sandy loam. A few areas have slopes of
less than 2 percent or more than 6 percent.

Included with these soils in mapping are smail areas
of the very poorly drained Bryce s0ils in the lower
positions on the landscape. Also included are areas of
the somewhat poorly drained Papineau and Swygert
soils in the slightly lower lying areas and a few areas of
moderately well drained, severely eroded soils on the
steeper slopes. Included soils make up about 10
percent of the map unit.

The available water capacity is moderate in the
Swygert Variant soil and low in the Simonin soll.
Permeability is moderately slow in the upper part of the
solum in the Swygert Variant soil and slow in the lower
part of the solum and in the substratum. It is rapid in
the upper part of the solum in the Simonin sail,
moderately rapid in the middle part, and slow in the
lower part of the solum and in the substratum. The
content of organic matter in the surface layer of both
soils is moderately low. Surface runoff is medium on the
Swygert Variant soil and slow on the Simonin soil. The
Swygert Variant soil has a seasonal high water table at
a depth of 2.0 to 3.5 feet from late fall through spring.
The Simonin soil has a seasonal high water table at a
depth of 2.5 to 4.0 feet from late fall through spring.

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

These soils are fairly well suited to corn, soybeans,
and small grain. Erosion Is the main management
concern. Erosion and surface runoff can be controlied
by crop rotation, critical-area plantings, terraces,
diversions, water- and sediment-control basins, cover
crops, green manure crops, grade-stabilization
structures, and conservation tillage systems that leave
all or part of the crop residue on the surface. Grassed
waterways help to control erosion in drainageways. In
areas where hillside seepage occurs, subsurface drains
should be installed. Using a finely meshed filter to cover
drainage tile helps to prevent the tile from filling with
sediments in areas of the Simonin seil. Droughtiness
and solil blowing are additional management concerns in
areas of the Simonin soil. Seil moisture can be
conserved by using conservation practices, such as
critical-area plantings, cover crops, green manure
crops, crop residue management, and waste
management systems. The hazard of soil blowing can
be reduced by establishing windbreaks, using a system
of conservation tilage that leaves a protective cover of
crop residue on the surface, planting buffer strips or
vegetative barriers, or ridging at an angle to the
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prevailing wind; by using a combination of these
practices; or by maintaining a permanent cover of
vegetation. Cover crops, green manure crops, and crop
residue management help to maintain tilth, increase the
rate of water infiltration, improve aeration, and increase
the content of organic matter.

These soils are well suited to grasses and legumes,
such as bromegrass and aHalfa, for hay and pasture.
Controlling runoff and erosion is a major management
concern. Soil blowing and droughtiness are additional
concerns in areas of the Simonin soil. Overgrazing and
grazing during wet periods are also major management
concerns. Overgrazing increases the hazard of soil
blowing and reduces plant density and hardiness.
Grazing during wet periods causes surface compaction,
which results in poor soil tilth, causes excessive runoff,
reduces forage yields, damages the sod, and reduces
piant density and hardiness. Irrigation can reduce
droughtiness in areas of the Simonin soil. Maintaining a
permanent cover of grasses and legumes slows runoff
and helps to control erosion and soil blowing. Deep-
rooted legumes and drought-tolerant species are best
suited to these soils. Proper stocking rates, timely
deferment of grazing, restricted use during wet periods,
and rotation grazing help to control soil blowing and
erosion, minimize surface compaction, maintain good
plant density and hardiness, and keep the pasture in
good condition.

Because of the shrink-swell potential, the Swygert
Variant soil is severely limited as a site for dwellings
without basements. The Simonin soil is suitable as a
site for dwellings without basements. Because of the
shrink-swell potential and the wetness, these soils are
severely limited as sites for dwellings with hasements.
Surface drains, foundation drains, and landscaping that
removes runoff lower the water table and help to
overcome the wetness. Building houses on elevated,
well compacted fill material also helps to overcome the
wetness. The construction of foundations, footings, or
basement walls should include using adequate
reinforcement steel in concrete foundations, excavating
layers that have a high shrink-swell potential, backfilling
with sand or gravel, placing structures on reinforced
concrete slabs, and including expansion joints in ail
concrete.

Because of low strength and the shrink-swell
potential, the Swygert Variant soil is severely limited as
a site for local roads and streets. The Simonin soil is
moderately limited as a site for local roads and streets
because of the potential for frost action. The upper
layer of the soil should be replaced or strengthened
with a more suitable base material. Providing coarse
grained subgrade or base material helps to prevent the
damage caused by low strength, shrinking and swelling,
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and frost action. Maintaining a crown in roads and
streets, constructing the roads and streets on raised,
well compacted fill material, and providing adequate
side ditches and culverts help to prevent the damage
caused by frost action.

Because of wetness and the restricted permeability,
these soils are severely limited as sites for septic tank
absorption fields. A poor filtering capacity is an
additional limitation in areas of the Simonin soil.
Perimeter drains around the filter field help to lower the
water table. Filling or mounding with suitable filtering
material improves the capacity of the absorption field
and helps to overcome the wetness, the poor filtering
capacity, and the restricted permeability.

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

SzC2—Swygert Variant-Simonin complex, 6 to 15
percent slopes, eroded. This map unit consists of very
deep, moderately sloping or strongly sloping,
moderately welt drained soils on convex ridges or
knolls. The Swygert Variant soil is typically on summits
and the upper side slopes. The Simonin soil is typically
on the lower lying side slopes and foot slopes on the
leeward side of the mapped areas. Individual areas of
this unit are irregularly shaped and range from S to 80
acres in size. The dominant size is about 30 acres. The
areas are about 60 percent Swygert Variant soil and 30
percent Simonin soil. The two soils occur as areas so
intricately mixed or so small that it is not practical to
separate them in mapping.

Typically, the surface layer of the Swygert Variant
soil is very dark grayish brown loam mixed with dark
yellowish brown silty clay from the subsoil. It is about 7
inches thick. The subsoil is about 29 inches thick. The
upper part is dark yellowish brown, firm silty clay; the
next part is yellowish brown, mottled, firm silty clay, and
the lower part is yeilowish brown, mottled, very firm silty
clay. The substratum to a depth of about 60 inches is
light clive brown silty clay. In places the surface layer is
light colored. Some areas have slopes of less than 5
percent or more than 15 percent. A few areas are more
eroded.

Typically, the surface layer of the Simanin soil is very
dark grayish brown loamy fine sand mixed with dark
brown loamy fine sand from the subsoil. It is about 10
inches thick. The subsoil is about 24 inches thick. It is
dark brown, very friable loamy fine sand in the upper
part; yellowish brown, friable fine sandy loam in the
next part; and yellowish brown, mottled, firm clay in the
lower part. The substratum to a depth of about 60
inches is light yellowish brown clay. in some ptaces the
combined thickness of the sandy upper layers Is less
than 2@ inches. In some areas the dark surface layer is
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thinner. In a few places the surface layer is fine sandy
loam. A few areas have slopes of less than 6 percent or
more than 15 percent.

Included with these soils in mapping are small areas
of the very poorly drained Bryce soils in the lower
positions on the landscape, the somewhat poorly
drained Papineau and Swygert soils in the slightly lower
iying areas, and a few areas of moderately well drained,
severely eroded soils on the steeper slopes. Included
soils make up about 15 percent of the map unit.

The available water capacity is moderate in the
Swygert Variant soil and low in the Simonin soil.
Permeability is moderately slow in the upper parn of the
solum in the Swygert Variant scil and slow in the lower
part of the solum and in the substratumn. It is rapid in
the upper part of the solum in the Simonin soil,
moderately rapid in the middle part, and slow in the
lower part of the solum and in the substratum. The
content of organic matter in the surface layer of both
soils is moderately low. Surface runoff is medium. The
Swygert Variant soil has a seasonal high water table at
a depth of 2.0 to 3.5 feet from late fall through spring.
The Simonin scil has a seasonal high water table at a
depth of 2.5 to 4.0 feet from late fall through spring.

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

These soils are poorly suited to corn, soybeans, and
small grain. Erosion is the main management concern.
Erosion and surface runoff can be controlled by crop
rotation, critical-area plantings, terraces, diversions,
water- and sediment-control basins, cover crops, green
manure crops, grade-stabilization structures, and
conservation tillage systems that leave all or part of the
crop residue on the surface. Grassed waterways help to
control ergsion in drainageways. In areas where hillside
seepage occurs, subsurface drains should be installed.
Using a finely meshed filter to cover drainage tile helps
to prevent the tile from filling with sediments in areas of
the Simonin soil. Droughtiness and soil blowing are
additional management concerns in areas of the
Simonin soil. Soil moisture can be conserved by using
conservation practices, such as critical-area plantings,
cover crops, and green manure crops. The hazard of
soil blowing can be reduced by establishing windbreaks,
using a systern of conservation tillage that leaves a
protective cover of crop residue on the surface, planting
buffer strips or vegetative barriers, or ridging at an
angle to the prevailing wind; by using a combination of
these practices; or by maintaining a permanent cover of
vegetation.

These soils are well suited to grasses and legumes,
such as bromegrass and alfalfa, for pasture. They are
fairly well suited to hay. Controlling erosion and runoff is
a major management concern. Soll blowing and
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droughtiness are additional concerns in areas of the
Simonin soil. Overgrazing and grazing during wet
periods are also major concerns. Overgrazing increases
the hazard of soil blowing and reduces plant density
and hardiness. Grazing during wet periods causes
surface compaction, which results in poor soil tiith,
causes excessive runoff, reduces forage yields,
damages the sod, and reduces plant density and
hardiness. Irrigation can reduce droughtiness in areas
of the Simonin soil. Maintaining a permanent cover of
grasses and legumes slows runoff and helps 1o control
erosion and soil blowing. Deep-rooted legumes and
drought-tolerant species are best suited to these soils.
Proper stocking rates, timely deferment of grazing,
restricted use during wet periods, and rotation grazing
help to control soil blowing and erosion, minimize
surface compaction, maintain good plant density and
hardiness, and keep the pasture in good condition.

Because of the shrink-swell potential, these soils are
severely limited as sites for dwellings with basements.
The wetness Is an additional limitation in areas of the
Swygert Variant soil. Because of the shrink-swell
potential, the Swygert Variant soil is severely limited as
a site for dwellings without basements. The slope is a
moderate limitation affecting dwellings without
basements in areas of the Simonin soil. Surface drains,
foundation drains, and landscaping that removes runoff
lower the water table and help to overcome the
wetness. Building houses on elevated, well compacted
fill material alsc helps to overcome the wetness. The
construction of foundations, footings, or basement walls
should include using adequate reinforcement steel in
concrete foundations, excavating layers that have a
high shrink-swell potential, backfilling with sand or
gravel, placing structures on reinforced concrete slabs,
and including expansion joints in all concrete. Dwellings
should be designed so that they conform to the natural
slope of the land. Land shaping may be necessary in
some areas. Installing retaining walls and placing
diversions between lots also help to overcome the
slope.

Because of low strength and the shrink-swell
potential, the Swygert Variant soil is severely limited as
a site for local roads and streets. The potential for frost
action and the slope are moderate limitations in areas
of the Simonin soil. The upper layer of the soil should
be replaced or strengthened with a more suitabie base
material. Providing coarse grained subgrade or base
material helps to prevent the damage caused by low
strength, shrinking and swelling, and frost action.
Maintaining a crown in roads and streets, constructing
the roads and streets on raised, well compacted fill
material, and providing adequate side ditches and
culverts help to prevent the damage caused by frost
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action. Land shaping and constructing roads on the
contour help to overcome the siope.

Because of the wetness and the restricted
permeability, these soils are severely limited as sites for
septic tank absorption fields. A poor filtering capacity is
an additional limitation in areas of the Simonin soil,
Perimeter drains around the filter field help to iower the
water table. Filling or mounding with suitable filtering
material improves the capacity of the absorption fieid
and helps tc overcome the wetness, the poor filtering
capacity, and the restricted permeability.

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

TaA—Tedrow loamy fine sand, 0 to 2 percent
slopes. This very deep, nearly level, somewhat poorly
drained soil is on slightly convex rises. Individual areas
are elongated or oval. They range from 15 to 300 acres
in size. The dominant size is about 80 acres.

Typically, the surface layer is very dark grayish
brown loamy fine sand about 9 inches thick. The subsoil
is very friable sand about 20 inches thick. The upper
part is dark brown, and the lower part is pale brown and
is mottled. The substratum to a depth of about 60
inches is light brownish gray, mottied sand. In some
areas the soil has a buried surface layer. In places the
soil is more acid. In a few areas the scil has an
irregular decrease in organic carbon.

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

The available water capacity is low in the Tedrow
soil. Permeability is rapid. The content of organic matter
in the surface layer is moderately low. Runoff is slow.
The seasonal high water table is at a depth of 110 2
feet in winter and early spring.

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

This soil is fairly well suited to corn, soybeans, and
small grain. Droughtiness, soil blowing, and wetness
are the main management concerns. Irrigation systems
can reduce seasonal crop stress and in¢crease crop
yieids. Droughtiness ¢an be minimized by controlling
the water table with subsurface irrigation. The hazard of
seil blowing can be reduced by establishing windbreaks,
using a system of conservation tillage that leaves a
protective cover of ¢rop residue on the surface, planting
buffer strips or vegetative barriers, or ridging at an
angle to the prevailing wind; by using a combination of
these practices; or by maintaining a permanent cover of
vegetation. The wetness can be reduced by controiling
the water table with open ditches, surface drains, and
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subsurface drains. Using a finely meshed filter to cover
drainage tile helps to prevent the tile from filling with
sediments. Because cutbanks are unstable, caution is
advised if heavy equipment is used near open
excavations. Excessive drainage by the subsurface
drainage system may cause droughtiness. This soil is
well suited to the ridge-till cropping system.

This soil is well suited to grasses and legumes, such
as orchardgrass and ladino clover, for hay and pasture.
Soll blowing, droughtiness, excess water, and frost
heaving are management concerns. The excess water
can be removed by surface drains, subsurface drains,
or a combination of these practices. lrrigation can
reduce droughtiness. Overgrazing and grazing during
wet periods are also major concerns. Overgrazing
reduces plant density and hardiness. Grazing during
wet periods causes surface compaction, which results
in poor soil tilth, reduces forage yields, damages the
sod, and reduces plant density and hardiness.
Maintaining a permanent cover of grasses and legumes
helps to control soil blowing. Deep-rooted legumes,
such as alfalfa, are not as well suited as shallow-rooted
crops. Proper stocking rates, timely deferment of
grazing, restricted use during wet periods, and rotation
grazing help to minimize surface compaction, maintain
good plant density and hardiness, and keep the pasture
in good condition.

This soil is well suited to trees. The main
management concerns are equipment limitations,
seedling mortality, and plant competition. Because the
soil is sandy, equipment tends to bog down during very
dry periods. Planting more trees than is necessary
helps to overcome seedling mortality, but thinning may
be required later. The seedling mortality rate can also
be reduced by using containerized stock or planting
farger stock. Harvest methods that leave some mature
trees to provide shade and protection for seedlings may
be needed. Seedlings survive and grow well if
competing vegetation is controlled. Pines, which have a
deep taproot system, generally grow well on this soil.
Site preparation and the control or removal of unwanted
trees and shrubs can be accomplished by spraying,
cutting, or girdling. Additional management practices
include keeping livestock from the woodtand, harvesting
mature trees, and saving desired seed trees.

Because of the wetness, this soll is severely limited
as a site for dwellings. Surface drains, foundation
drains, and landscaping that removes runoff lower the
water table and help to overcome the wetness. Building
houses on elevated, well compacted fill material also
helps to overcame the wetness.

Because of the wetness and the potential for frost
action, this soil is moderately limited as a site for local
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roads and streets. Maintaining a crown in roads and
streets, constructing the roads and streets on raised,
well compacted fill material, and providing adequate
side ditches and culverts help to prevent the damage
caused by frost action and by wetness. Providing
coarse grained subgrade or base material also helps to
prevent the damage caused by frost action.

Because of the wetness and poor filtering qualities,
this soil is severely limited as a site for septic tank
absorption fields. Filling or mounding with suitable
filtering material improves the capacity of the abscrption
field and helps to overcome the wetness and the poor
filtering capacity. Installing perimeter drains around the
filter field helps to lower the water table.

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

To—Toto muck, drained. This very deep, nearly
level, very poorly drained soil is in depressional areas.
it is frequently ponded for brief periods by surface
runoff from surrounding soils. Individual areas are
irregularly shaped and range from 20 to 60 acres in
size. The dominant size is about 40 acres.

Typically, the surface tier is black muck about 10
inches thick. The subsurface tiers are very dark gray
and dark brown muck about 14 inches thick. The
substratum extends to a depth of about 80 inches. It is
pale brown, mottled marl in the upper panr; dark gray,
mottled coprogenous earth in the next part; and grayish
brown, mottled sand in the lower part. in places the
coprogenous earth extends below a depth of 60 inches.
In a few areas the muck is 16 to 50 inches thick over
sand. In other areas the muck is more than 51 inches
thick. In places the substratum is loamy material.

Included with this soil in mapping are a few small
areas of the very poorly drained Martisco Variant soils.
These soils are in the slightly higher positions on the
landscape. They formed in marl and coprogenous earth
over sandy deposits. They make up about 2 percent of
the map unit.

The available water capacity is very high in the Toto
soil. Permeability is moderately slow to moderately
rapid in the organic material, slow in the coprogenous
earth, and rapid in the sandy substratum. The content
of organic matter in the surface layer is very high.
Runoff is very slow or ponded. The seasonal high water
table is at or above the surface from fall through spring.

Most areas are used for cultivated crops.

This soil is poorly suited to corn and soybeans.
Wetness, ponding, and soil blowing are the main
management concerns (fig. 14). A drainage system
helps to lower the water table and raises the
temperature of the soil more quickly in the spring. The
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Figure 14.—Soll blowing in an area of Toto muck, drained.

wetness can be reduced by controlling the water table
with open ditches, surface drains, subsurface drains, or
a combination of these practices. Ponded areas can
generally be drained with an open inlet pipe in
conjunction with subsurface drainage. Using a finely
meshed filter to cover drainage tile helps to prevent the
tile from filling with sediments. Pumping can be used in
areas where a suitable outlet is not available. Excessive
drainage by the subsurface drainage system may cause
droughtiness. Droughtiness can be minimized by
controlling the water table with subsurface irrigation.
Drainage systems should be designed so that they keep

the water table at the level required by 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 materials and
reduce the hazard of soil blowing. Because the soil is
unstable, caution is advised if heavy equipment is used
near open ditches. The hazard of soil blowing can be
reduced by establishing windbreaks, using a system of
conservation tillage that leaves a protective cover of
crop residue on the surface, planting buffer strips or
vegetative barriers, or ridging at an angle to the
prevailing wind; by using a combination of these
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practices; or by maintaining a permanent cover of
vegetation. This soil is well suited to the spring plow
cropping system.

This soil is fairly well suited to grasses and legumes,
such as reed canarygrass and ladine clover, for hay. It
is well suited to pasture. Soil blowing, ponding, frost
heaving, excess water, and subsiding of the muck after
drainage are management concerns. Overgrazing and
grazing when the soil is too wet are additional
concerns. Maintaining a permanent cover of grasses
and legumes helps to controt soil blowing. The muck
may be unstable. Ponded areas hinder the use of
equipment, and machinery bogs down in this soil when
it is wet. Management of the water table determines the
rate at which the muck oxidizes. Overdrainage
increases the rate of oxidation. If drainage outlets are
available, the excess water can be removed by surface
drains, subsurface drains, pumping, or a combination of
these practices. Small enclosed depressions can be
drained with an open inlet pipe in conjunction with
subsurface drainage. Drainage heips to control the
stability of the muck. Overgrazing reduces ptant density
and hardiness. Grazing during wet periods reduces
forage yields, damages the sod, and reduces plant
density and hardiness. Deep-rooted [egumes, such as
alfalfa, are not as well suited as shallow-rooted
legumes. Proper stocking rates, timely deferment of
grazing, and restricted use during wet periods help to
maintain gocd plant density and hardiness and keep the
pasture in good condition.

This soll is poorly suited to trees. The main
management concerns are equipment {imitations,
seedling mortality, the windthrow hazard, and plant
competition. The equipment limitations can be
overcome by delaying timber harvest unti! dry periods
or until the soil is frozen. Planting more trees than is
necessary helps to overcome seedling mertality, but
thinning may be required later. Seedling mortality can
also be reduced by using containerized steck or
planting larger stock. Harvest methods that leave some
mature trees to provide shade and protection for
seedlings may be needed. Seedlings survive and grow
well if competing vegetation is controlled. Selecting
water-tolerant species helps to overcome the windthrow
hazard. Harvest methods that do not leave the
remaining trees isolated or widely spaced should be
used. Gare should be taken to aveid damaging the
surficial root systems of unharvested trees. Site
preparation and the controf or removal of unwanted
trees and shrubs can be accomplished by cutting,
spraying, or girdling. Additional management practices
include keeping livestock from the woodland, harvesting
mature trees, and saving desired seed trees.

Because of the ponding, this soil is generally
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unsuited to dwellings and septic tank absorption fields.
Because of the ponding and the potential for frost
action, it is severely limited as a site for local roads and
streets. Maintaining a crown in roads and streets,
constructing the roads and streets on raised, well
compacted fill material, and providing adequate side
ditches and culverts help 1o prevent the damage caused
by frost action and by ponding. Providing coarse
grained subgrade or base material also helps to prevent
the damage caused by frost action.

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

Ud—Udorthents, loamy. This map unit consists of
shallow to deep, nearly leve! to very steep, very pooriy
drained to well drained soils on lake piains, outwash
plains, and moraines. These soils formed in spoil from
grave! pits, landfills, sand pits, and limestone quarries.
Individual areas are irregularly shaped and range from
about 3 to 45 acres in size. The dominant size is about
10 acres.

Typically, the upper 3 to 4 feet consists of loam, clay
loam, gravelly loam, or gravelly clay loam. The
underlying material is loam, silt loam, or silty clay loam.
In a few areas the till is exposed at the surface. In
places the underlying material is sand and gravel.

included in mapping are small areas of soils that are
sandy throughout the profile and a few areas where
limestone bedrock is exposed at the surface. Also
included are areas where crushed stone is stockpiled
and some small areas that are flooded during most of
the year. included areas make up about 30 percent of
the map unit.

The available water capacity of the Udorthents
ranges from moderate to very low. Permeability is
typically moderate but can vary, depending on the type
of soil material. The content of organic mater in the
surface soil is low or moderate. Runoff is slow to rapid.
The high water table is commonly at a depth of about 1
to 4 feet, but the depth to the water table can vary,
depending on the texture of the soil material.

Most areas are used for stockpiling materials
excavated from adjacent pits or quarries. Some areas
are used as sanitary landfills. Some areas support
vegetation, such as weeds and scrub brush. In a few
areas, however, no vegetation grows on the existing
material.

These soils are generally poorly suited to corn,
soybeans, and small grain. Preparing a seedbed can be
difficult because of the gravel and large stones. The
slope limits or prevents the use of equipment in some
areas. Because of the extreme variahility of the soil
material, special management practices are needed. An
intensive fertilization program, with special emphasis on
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incorporating organic residue or manure into the soil, is
needed if these scils are to be used for crops.
Conservation practices are needed to control erosion in
the sloping areas. Erasion and surface runoff can be
controlled by water- and sediment-control basins,
diversions, crop rotations, critical-area plantings, cover
crops, green manure crops, grade-stabilization
structures, and conservation tillage systems that leave a
protective cover of ¢rop residue on the surface.
Drainage may be needed in the nearly level areas.
Cover crops, green manure crops, and crop residue
management help to maintain or improve tilth, increase
the rate of water infiltration, improve aeration, and
increase the content of arganic matter.

These soils are fairly wel! suited to grasses and
legumes, such as bromegrass and ladino clover, for
hay. They are well suited to pasture. Droughtiness is
the main limitation if grasses and legumes are
established. Special management practices are needed.
An intensive fertilization program, with special emphasis
on incorporating organic residue or manure into the seil,
is needed if these soils are to be used for forage crops.
Cover crops should be planted in exposed areas as
soon as possible. Overgrazing and grazing during wet
periods are major management concerns. Overgrazing
reduces plant density and hardiness. Grazing during
wet periods causes surface compaction, which results
in poor soil tilth, reduces forage yields, damages the
sod, and reduces plant density and hardiness. Deep-
rooted legumes, such as alfalfa, are not as well suited
as shallow-rooted legumes in the wetter areas. Proper
stocking rates, timely deferment of grazing, restricted
use during wet periods, and rotation grazing help to
minimize surface compaction, maintain good plant
density and hardiness, and keep the pasture in good
condition.

These soils are not used for dwellings, local roads
and streets, or septic tank absorption fields. Onsite
investigation is needed if urban development is
planned.

The land capability classification is VlIs. No woodland
ordination symbuol is assigned.

Wa—Wallkill loam, pothole. This very deep, nearly
level, very poorly drained soil is in depressions. It is
frequently ponded for very long periods by surface
runoff from surrounding soils. Individua! areas are
elongated and irregularly shaped and range from 3 to
30 acres in size. The dominant size is about 5 acres.

Typically, the surface soil is very dark grayish brown
loam about 31 inches thick. The substratum to a depth
of about 60 inches is black and dark brown muck. In
ptaces the surface layer is thin and consists of organic
material. A few areas are not underlain by organic
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deposits and have more clay in the solum. In a few
places the mineral material is more than 4Q inches
thick.

Included with this soil in mapping are some small
areas of the well drained Octagon soils in the higher
positions on the landscape. Also included are a few
areas of somewhat poorly drained soils near the edges
of the mapped areas. These poorly drained soils have
textures similar to those of the Wallkill soil.

The available water capacity is very high in the
Wallkill soil. Permeability is moderate in the mineral
material and moderately rapid or rapid in the organic
material. The content of organic matter in the surface
layer is high. Runoff is very slow or ponded. The
seasonai high water table is at or above the surface
from fall through spring.

Most areas are used for cultivated crops. A few areas
are used as wetland wildlife habitat.

This soil is fairly well suited to corn and soybeans.
Wetness and ponding are the major management
concems. Plant growth and development are frequently
inhibited by excess water. The high water table disrupts
normal root growth and commonly results in a shallow
rooting system. Thus, some plants mature slowly and
may be drowned out by ponding. If small grain is
planted in the fall, it is subject to severe damage during
periads of prolonged ponding. The use of machinery is
often hindered because of the wetness. Machinery
tends to bog down in areas of this soil. Drainage helps
to lower the water table and raises the temperature of
the soil more quickly in the spring. If an adequate outlet
is avallable, the soil can be drained with an open inlet
pipe in conjunction with subsurface drainage. A
pumping system can be used in areas that do not have
a suitable outlet. Because the sail is unstable, caution is
advised if heavy equipment is used near open ditches.
Conservation practices, such as conservation tillage
that leave a protective cover of crop residue on the
surface, cover crops, and green manure crops, heip to
maintain or improve tilth, increase the rate of water
infiltration, improve aeration, and increase the content
of organic matter. This soil is well suited to fall plowing,
fall chisel, and ridge-till cropping systems.

This soil is well suited to grasses and legumes, such
as reed canarygrass and ladino clover, for hay and
pasture. Ponding, frost heaving, and excess water are
management concerns, Overgrazing and grazing during
wet periods are also major concerns. Water
management practices, such as drainage, are
necessary for high yields of hay and pasture.
Overgrazing reduces piant density and hardiness.
Grazing during wet periods causes surface compaction,
which results in poor soil tilth, reduces forage yields,
damages the sod, and reduces plant density and
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hardiness. Water-tolerant species are best suited to this
soil. Froper stocking rates, timely deferment of grazing,
restricted use during wet periods, and rotation grazing
help to minimize surface compaction, maintain good
plant density and hardiness, and keep the pasture in
goad condition.

This sail is poorly suited to trees. The main
management concerns are equipment limitations,
seedling mortality, the windthrow hazard, and plant
competition. The equipment limitations can be
overcome by delaying timber harvest until dry periods
or until the scil is frozen. Planting more trees than is
necessary helps to overcome seedling mortality, but
thinning may be required later. Seedling mortality can
also be reduced by using cantainerized stock or
planting larger stock. Harvest methods that leave some
mature trees to provide shade and protection for
seedlings may be needed. Seedlings survive and grow
wall if competing vegetation is controlled. Harvest
methods that do not leave the remaining trees isolated
or widely spaced should be used, Care should be taken
to avoid damaging the surficial root systems of
unharvested trees. Site preparation and the control or
removal of unwanted trees and shrubs can be
accomplished by spraying, cutting, or girdling. Additional
management practices include keeping livestock from
the woodland, harvesting mature trees, and saving
desired seed trees.

Because of the ponding, this soil is generally
unsuited to dwellings and sanitary facilities. Because of
the ponding and the potential for frost action, it is
severely limited as a site for local roads and sireets.
Maintaining a crown in roads and streets, constructing
the roads and streets on raised, well compacted fill
material, and providing adequate side ditches and
culverts help to prevent the damage caused by frost
action and by ponding. Removing the organic material
and providing coarse grained subgrade or base material
also help to prevent the damage caused by frost action.

The land capahility ciassification is lllw. The
woodtand ordination symbal is 3W.

We—Wallkill Variant mucky silty clay. This very
deep, nearly level, very poorly drained soil is in
depressicnal areas. It is frequently ponded for brief
periods by surface runoff from adjacent soils. Individual
areas are irregularly shaped. They range from 5 to
more than 400 acres in size. The dominant size is
about 200 acres.

Typically, the surface layer is biack mucky silty clay
about 10 inches thick. The subsurface layer is black
silty clay about 14 inches thick. The subsoif is about 14
inches thick. It is gray, mottled, firm silty clay in the
upper part and olive gray, firm mucky silty clay in the
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lower part. The substratum to a depth of about 60
inches is black muck. In places the subscil contains
less clay and more sand. In some areas the depth 1o
muck is more than 40 inches. In other areas the
undertying material has sand above a depth of 80
inches. A few small areas have marl, coprogenous
earth, or both in the lower part of the substratum. In
some areas the soil does not have organic deposits and
has a thicker surface soil.

Included with this scil in mapping are some small
areas of the very poorly drained Gilford soils. These
soils have less clay in the solum than the Wallkill
Variant soil and do not have organic deposits. They are
in the slightly higher areas. Also included are the well
drained Oakville soils in the more sloping areas.
Included soils make up about 5 percent of the map unit.

The available water capacity is very high in the
Wallkill Variant soil. Permeability is moderately slow in
the mineral layers and moderately slow to moderately
rapid in the organic layers. The content of organic
matter in the surface layer is very high. Runoff is very
slow or ponded. The water table is at or above the
surface from |ate winter through spring.

Most areas are used for cultivated crops. A few areas
are used for hay or pasture.

This soil is fairly well suited to corn, soybeans, and
small grain. Wetness and ponding are the main
management concerns. Ponded areas hinder the use of
equipment, and machinery bogs down in this soil when
it is wet. The surface layer is firm. If it is tilled when
wet, large clods may form. The clods become hard
when they dry. The cloddiness makes preparing a
seedbed difficult. A drainage system helps to lower the
water table and raises the temperature of the soil more
quickly in the spring, thus allowing the planting of longer
season varieties of adapted crops. The wetness can be
reduced by controlling the water table with open
ditches, surface drains, subsurface drains, or a
combination of these practices. Small enclosed
depressions can be drained with an open inlet pipe in
conjunction with subsurface drainage. Pumping can be
used in areas where a suitable outlet is not available.
Because of the clayey material in the subsoil, tile lines
in subsurface drainage systems should be closely
spaced. Because the soil is unstable, caution is advised
if heavy equipment is used near open ditches. Crop
residue management, cover crops, and green manure
crops help to maintain or improve tilth, increase the rate
of water infiltration, improve aeration, and increase the
content of organic matter. This soil is well suited to fall
plowing, fall chisel, and ridge-till cropping systems.

This soil is well suited to grasses and legumes, such
as reed canarygrass and ladino clover, for hay and
pasture. The ponding, frost heaving, and excess water
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are management concerns. Overgrazing and grazing
during wet periods are also major concerns. Water
management practices, such as drainage, are
necessary for high vields of hay and pasture.
Overgrazing reduces plant density and hardiness.
Grazing during wet periods causes surface compaction,
which results in poor soil tilth, reduces forage yields,
damages the sod, and reduces plant density and
hardiness. Waler-tolerant species are best suited to this
soil. Proper stocking rates, timely deferment of grazing,
restricted use during wet periods, and rotation grazing
help to minimize surface compaction, maintain good
plant density and hardiness, and keep the pasture in
good condition.

Because of the ponding, this soil is generally
unsuited to dwellings and sanitary facilities. Because of
the ponding, the potential for frost action, and low
strength, it is severely limited as a site for local roads
and streets. Maintaining a crown in roads and streets,
constructing the roads and streets on raised, well
compacted fill material, and providing adeguate side
ditches and culverts help to prevent the damage caused
by frost action and by ponding. Removing the organic
material and providing coarse grained subgrade or base
material help to prevent the damage caused by low
strength and by frost action.

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

WeA—Watseka loamy sand, 0 to 1 percent slopes.
This very deep, nearly level, somewhat poorly drained
soil is on slightly convex rises. Individual areas are long
and irregularly shaped. They range from 3 to 200 acres
in size. The dominant size is about 10 acres.

Typically, the surface layer is black loamy sand about
10 inches thick. The subsoil is about 23 inches thick.
The upper part is brown, very friable loamy sand; the
next part is brown, mottled, very friable sand; and the
lower part is grayish brown, mottled, very friable sand.
The substratum to a depth of about 60 inches is dark
gray and gray sand. In some areas the surface layer is
not thick and dark. In a few places the gray colors in
the lower part of the subsoil and in the substratum are
masked by iron stains.

Included with this soil in mapping are a few small
areas of the very poorly drained Maumee soils. These
soils are lower on the landscape than the Watseka soil.
Also included are areas of the moderately well drained
Nesius and excessively drained Sparta soils in the
higher areas. Included soils make up about 12 percent
of the map unit.

The available water capacity is low in the Walseka
soil. Permeability is rapid. The content of organic matter
in the surface layer is moderately low. Runoff is very
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slow. The seasonal high water table is at a depth of 1
1o 3 feet from late winter through spring.

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

This soil is fairly well suited to corn, soybeans, and
small grain. Droughtiness, scil blowing, and wetness
are the main management concerns. Irrigation systems
can reduce seasonal crop stress and increase crop
yields. Droughtiness can be minimized by controlling
the water table with subsurface irrigation. The hazard of
soil blowing can be reduced by establishing windbreaks,
using a system of conservation tillage that leaves a
protective cover of crop residue on the surface, planting
buffer strips or vegetative barriers, or ridging at an
angle to the prevailing wind; by using a combination of
these practices; or by maintaining a permanent cover of
vegetation. The wetness can be reduced by controlling
the water table with open ditches, surface drains, and
subsurface drains. Using a finely meshed filter to cover
drainage tile helps to prevent the tile from filling with
sediments. Because cutbanks are unstable, caution is
advised if heavy equipment is used near open
excavations. Excessive drainage by the subsurface
drainage system may cause droughtiness. Crop residue
management, cover crops, and green manure crops
help to maintain or improve the content of organic
matter. This soil is well suited to the ridge-till cropping
system.,

This soil is well suited to grasses and legumes, such
as orchardgrass and ladino clover, for hay and pasture.
Soil blowing and droughtinass are hazards. Excess
water can be removed by surface drains, subsurface
drains, or a combination of these practices. Irrigation
can reduce droughtiness. Qvergrazing and grazing
during wet periods are also major concerns. '
Overgrazing reduces plant density and hardiness.
Grazing during wet periods causes surface compaction,
which results in poor soil tilth, reduces forage yields,
damages the sod, and reduces plant density and
hardiness. Maintaining a permanent cover of grasses
and legumes helps to control soil blowing. Deep-rooted
legumes, such as alfalfa, are not as well suited as
shallow-rooted crops. Proper stocking rates, timely
deferment of grazing, restricted use during wet periods,
and rotation grazing help to minimize surface
compaction, maintain good plant density and hardiness,
and keep the pasture in good condition.

Because of the wetness, this sail is severely limited
as a site for dwellings. Surface drains, foundation
drains, and landscaping that removes runoff lower the
water table and help to overcome the wetness. Building
houses on elevated, well compacted fill material also
helps to overcome the wetness.

Because of the wetness and the potential for frost
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action, this soil is moderately limited as a site for local
roads and streets. Maintaining a crown in roads and
streets, constructing the roads and streets an raised,
well compacted fill material, and providing adequate
side ditches and culverts help to minimize the damage
caused by frost action and by wetness. Providing
coarse grained subgrade or base material also helps to
prevent the damage caused by frost action,

Because of the wetness and poor filtering qualities,
this soil is severely limited as a site for septic tank
absorption fields. Perimeter drains around the filter field
help to lower the water tabie. Filling or mounding with
suitable filtering material improves the capacity of the
absorption field and helps to overcome the wetness and
the poor filtering capacity.

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

WkA—Wesley fine sandy loam, 0 to 1 percent
slopes. This very deep, nearly level, somewhat poorly
drained soil is on slightly convex rises. Individual areas
are irregularly shaped and range from 5 to 35 acres in
size. The dominant size is about 15 acres.

Typically, the surface layer is very dark grayish
brown fine sandy loam about 9 inches thick. The
subsurface layer is very dark grayish brown fine sandy
loam about § inches thick. The subsoil is about 34
inches thick. The upper pan is dark yeilowish brown
and brown, mottled, friable fine sandy loam that has
strata of loamy fine sand. The lower part is olive gray,
mottled, firm silty clay loam. The substratum to a depth
of about 60 inches is gray, mottled silty clay loam. In
places the lower part of the solum and the substratum
contain less clay. In a few areas less sand is in the
upper part of the solum. In a few places the upper par
of the subsoil is brown. In some areas the substratum is
stratified sands and loams.

Included with this soil in mapping are small areas of
the very poorly drained troquois soils in the lower
positions on the landscape and the moderately well
drained Simonin soils in the slightly higher positions.
Included soils make up about 6 percent of the map unit.

The available water capacity is high in the Wesley
soil. Permeability is moderately rapid or rapid in the
upper part of the solum and moderately slow in the
lower part of the solum and in the substratum. The
content of organic matter in the surface layer is
moderate. Runoff is slow. The seasonal high water
table is at a depth of 1 to 3 feet during late winter and
spring.

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

This soil is well suited to corn, soybeans, and small
grain. Wetness and soil blowing are the main
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management cancerns. A drainage system helps to
lower the water table and raises the temperature of the
soil mare quickly in the spring. The wetness can be
reduced by controlling the water table with open
ditches, surface drains, and subsurface drains. Using a
finely meshed filter to cover drainage tile helps to
prevent the tile from filling with sediments. Because
cutbanks are unstable, caution is advised if heavy
equipment is used near open excavations, Cover crops,
green manure crops, and crop residue management
help to maintain tilth, increase the rate of water
infiltration, improve aeration, and increase the content
of organic matter. This soil is weil suited to no-till and
ridge-till cropping systems,

This soil is well suited to grasses and legumes, such
as orchardgrass and ladino clover, for hay and pasture.
Soil blowing, excess water, and frost heaving are
management concerns. The excess water can be
removed by surface drains, subsurface drains, or a
combination of these practices. Overgrazing and
grazing during wet periods are also major concemns.
Overgrazing reduces plant density and hardiness.
Grazing during wet periods causes surface compaction,
which results in poor soil tilth, reduces forage yields,
damages the sod, and reduces plant density and
hardiness. Maintaining a permanent cover of grasses
and legumes helps to control soil blowing. Deep-rooted
legumes, such as alfaifa, are not as well suited as
shallow-rooted legumes. Proper stocking rates, timely
deferment of grazing, restricted use during wet periods,
and rotation grazing help to minimize surface
cocmpaction, maintain good plant density and hardiness,
and keep the pasture in good condition.

Because of the wetness, this soil is severely limited
as a site for dwellings. Adequate surface and
subsurface drainage helps to overcome the wetness.
Surface drains, foundation drains, and landscaping that
removes runoff lower the water table and help to
overcome the wetness. Building houses on elevated,
well compacted fill material also helps to overcome the
wetness.

Because of low strength and the potential for frost
action, this soil is severely limited as a site for local
roads and strests. The upper layer of the soil shouid be
replaced or strengthened with a more suitable base
material. Maintaining a crown in roads and streets,
constructing the roads and streets on raised, well
compacted fill material, and providing adequate side
ditches and culverts help to prevent the damage caused
by frost action. Providing coarse grained subgrade or
base material helps to prevent the damage caused by
low strength and frost action.

Because of the wetness, the restricted permeabitity,
and poor filtering qualities, this soil is severely limited
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as a site for septic tank absorption fields. Perimeter
drains around the filter field help to lower the water
tabte. Filling or mounding with a suitable fill material
improves the capacity of the absorption field and helps
to overcome the wetness, the poor filtering capacity,
and the restricted permeability.

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

ZaA—Zaborosky fine sand, 0 to 2 percent slopes.
This very deep, nearly tevel, somewhat poorly drained
soil is on slightly convex rises in old lake beds.
Individual areas are elongated or oval. They range from
15 to 300 acres in size. The dominant size is about 80
acres.

Typically, the surface layer is very dark gray fine
sand about 8 inches thick. The next layer is pale brown,
mottled fine sand about 15 inches thick. Below this is a
buried surface layer of black loamy sand that has strata
of black muck. It is about 9 inches thick. The
substratum extends to a depth of about 60 inches. 1 is
brown, mottled fine sand in the upper part and yellowish
brown, mottled sand in the lower part. In a few places
the soil does not have a buried surface layer. In a few
areas no gray mottles are directly below the surface
layer. In some places the scil is calcareous in the upper
part. Some areas have slopes of more than 2 percent.

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

The available water capacity is low in the Zaborosky
soil. Permeability is rapid. The content of organic matter
in the surface layer is moderately low. Runoff is very
slow. The seasonal high water table is at a depth of 1
to 2 feet from late fall through early spring.

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

This soil is faily well suited to corn, soybeans, and
small grain. Droughtiness, soil blowing, and wetness
are the main management concerns. [rrigation systems
can reduce seasonal crop stress and increase crop
yields. Droughtiness can be minimized by controlling
the water table with subsurface irrigation. The wetness
can be reduced by controlling the water table with open
ditches, surface drains, and subsurface drains. Using a
finely meshed filter 1o cover drainage tile helps to
prevent the tile from filling with sediments. Because
cutbanks are unstable, caution is advised if heavy
equipment is used near open excavations. Excessive
drainage by the subsurface drainage system may cause
droughtiness. The hazard of seil blowing can be
reduced by using a system of conservation tillage that
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leaves a protective cover of crop residue on the
surface, planting buffer strips or vegetative barriers, or
ridging at an angle to the prevailing wind; by using a
combination of these practices; or by maintaining a
permanent cover of vegetation. Crop residue
management, cover crops, and green manure crops
help to maintain or improve the content of organic
matter. This soil is well suited to the ridge-till cropping
system.

This soil is well suited to grasses and legumes, such
as orchardgrass and ladino clover, for hay or pasture.
Soil blowing, droughtiness, excess water, and frost
heaving are management concerns. The excess water
can be removed by surface drains, subsurface drains,
or a combination of these practices. [rrigation can
reduce droughtiness. Overgrazing and grazing during
wet periods are also major concerns, Overgrazing
reduces piant density and hardiness. Grazing during
wet periods causes surface compaction, which resuits
in poor soil tilth, reduces forage yields, damages the
sod, and reduces plant density and hardiness.
Maintaining & permanent cover of grasses and legumes
helps to control soil blowing. Deep-rooted legumes,
such as alfalfa, are not as well suited as shallow-rooted
legumes. Proper stocking rates, timely deferment of
grazing, restricted use during wet periods, and rotation
grazing help to minimize surface compaction, maintain
good plant density and hardiness, and keep the pasture
in good conditian.

Because of the weiness, this soil is severely limited
as a site for dwellings. Surface drains, foundation
drains, and landscaping that removes runoff lower the
water 1able and help to overcome the wetness. Building
houses on elevated, well compacted fill materiai also
helps to overcome the wetness.

Because of the wetness, this soil is moderately
limited as a site for local roads and streets. Maintaining
a crown in roads and streets, constructing the roads
and streets on raised, well compacted fill material, and
providing adequate side ditches and culverts help to
prevent the damage caused by frost action and by
wetness. Providing coarse grained subgrade or base
material also heips to prevent the damage caused by
wetness.

Because of the wetness and poaor filtering qualities,
this soil is severely limited as a site for septic tank
absorption fields. Perimeter drains around the filter field
help to lower the water table. Filling or mounding with
suitable filtering material improves the capacity of the
absorption field and helps to overcome the wetness and
the poor filtering capacity.

The land capability classification is Ills. No woodland
ordination symbol is assigned.
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ZbB—Zaborosky-Oakville, moderately wet,
complex, 2 to 9 percent slopes, undulating. This map
unit consists of very deep, nearly level to moderately
sloping, somewhat poorly drained and moderately well
drained soils on convex rises and knolls. The Zaborosky
soil is typicaily on foot slopes and toe slopes, and the
Qakville soil is on summits and side siopes. Individual
areas of these soils are long and narrow. They range
from 40 to more than 1,000 acres in size. The dominant
size is about 250 acres. The areas are about 50
percent Zaborosky soil and 30 percent Qakville soil.
The two soils occur as areas so intricately mixed or so
smali that it is not practical to separate them in
mapping.

Typically, the surface layer of the Zaborosky soil is
dark gray fine sand about 4 inches thick. The next layer
is brown and light yellowish brown, mottied fine sand
about 28 inches thick. Below this is a buried surface
layer of very dark gray loamy fine sand. It is about 10
inches thick. The substratum to a depth of about B0
inches is dark brown and dark yellowish brown, mottled
fine sand. In some areas the soil does not have a
buried surface layer. In a few places no gray mottles
are directly below the surface layer. In a few areas the
soil is calcareous in the upper part. Some areas have
slopes of less than 2 percent or more than 2 percent.

Typically, the surface layer of the Oakville soil is dark
gray fine sand about 4 inches thick. The subsail is
brown fine sand about 24 inches thick. The substratum
to a depth of about 60 inches is pale brown and light
yellowish brown, mottled fine sand. In places the
subsoil has thin textural bands of loamy fine sand. In
some areas the dark surface layer is thicker. In places
the soil is browner throughout. Some areas have slopes
of less than 2 percent or more than 9 percent.

Included with these soils in mapping are small areas
of the very poorly drained Conrad and Kentland soils.
These included soils are in the lower positions on the
landscape. Also included are areas of the moderately
well drained Brems soils. Brems soils have gray mottles
in the subsoil. They are in the slightly lower positions on
the landscape. Included socils make up about 10 percent
of the map unit.

The available water capacity is low in the Zaborosky
and Qakyville soils. Permeability is rapid. The content of
organic matter in the surface layer is moderateiy low.
Runoff is very slow on the Zaborosky soil and slow on
the Oakville soil. The Zaborosky soil has a seasonal
high water table at a depth of 1 to 2 feet in late fall and
early spring. The Qakville soil has a seasonal high
water table at a depth of 3 to 6 feet in late fall and early
spring.

Most areas are used for pasture, woodland, or
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wildlife habitat. A few areas are used for cultivated
Crops.

The Zaborosky soil is fairly well suited to corn,
soybeans, and small grain, but the Qakville soil is
poorly suited. Droughtiness and soil blowing are the
main management concerns. Wetness is also a concern
in areas of the Zaborosky soil. Irrigation systems can
reduce seasonal crop stress and increase crop yields.
The wetness can be reduced by controlling the water
table with open ditches, surface drains, and subsurface
drains. Using a finely meshed filter to cover drainage
tile helps to prevent the tile from filling with sediments.
Because cutbanks are unstable, caution is advised if
heavy equipment is used near cpen excavations.
Excessive drainage by the subsurface drainage system
may cause droughtiness. The hazard of soil blowing
can be reduced by establishing windbreaks, using a
system of conservation tillage that leaves a protective
cover of crop residue on the surface, planting buffer
strips or vegetative barriers, or ridging at an angle to
the prevailing wind; by using a combination of these
practices; or by maintaining a permanent cover of
vegetation. Crop residue management, cover crops, and
green manure crops help to maintain or improve the
content of organic matter. These soils are well suited to
the ridge-till cropping system.

The Zaborosky soil is well suited to grasses and
legumes, such as orchardgrass and ladino clover, for
hay and pasture. The Oakvilie soil is well suited to
pasture and is fairly well suited to hay. Soil blowing,
droughtiness, excess water, and frost heaving are
management concerns in areas of the Zaborosky soil.
The excess water can be removed by surface drains,
subsurface drains, or a combination of these practices.
Irrigation can reduce droughtiness. Overgrazing and
grazing during wet periods are also major concerns.
Overgrazing reduces plant density and hardiness.
Grazing during wet periods causes surface compaction,
which results in poor soil tilth, reduces forage vyields,
damages the sod, and reduces plant density and
hardiness. Maintaining a permanent cover of grasses
and legumes helps to control soil blowing. Deep-rooted
legumes, such as alfalfa, are not as well suited as
shallow-rooted legumes. Proper stocking rates, timely
deferment of grazing, restricted use during wet periods,
and rotation grazing help to minimize surface
compaction, maintain good plant density and hardiness,
and keep the pasture in good condition.

The Qakville soil is fairly well suited to trees. The
main management concemns are equipment limitations,
seedling mortality, and plant competition. Because the
soil is sandy, equipment tends to bog down during very
dry periods. Planting more trees than is necessary can
compensate for seedling mortality, but thinning may be
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required later. The seedling morality rate can also be
reduced by using containerized stock or planting larger
stock. Harvest methods that leave some mature trees to
provide shade and protection for seedlings may be
needed. Seedlings survive and grow well if competing
vegetation is controlled. Pines, which have a deep
taproot system, generally grow well on the Oakville soil.
Site preparation and the control or removal of unwanted
trees and shrubs can be accomplished by spraying,
cutting, or girdling. Additional management practices
include keeping livestock from the woodland, harvesting
mature trees, and saving desired seed trees.

Because of the wetness, the Zaborosky soil is
severely limited as a site for dwellings. The Oakville soil
is suitable as a site for dwellings without basements but
is moderately limited as a site for dwellings with
basements because of the wetness. Surface drains,
foundation drains, and landscaping that removes runoff
lower the water table and help to overcome the
wetness, Building houses on elevated, well compacted
fill material also helps to overcome the wetness.

Because of the wetness, the Zaborosky soil is
moderately limited as a site for local roads and streets.
The Oakville soil is suitable for these uses. Maintaining
a crown in roads and streets, constructing the roads
and streets on raised, well compacted fill material, and
providing adequate side ditches and culverts help to
minimize the damage caused by wetness.

Because of the wetness and poor filtering qualities,
these soils are severely limited as sites for septic tank
absorption fields. Installing perimeter drains around the
filter field helps to lower the water table. Filling or
mounding with suitable filtering material improves the
capacity of the absorption field and helps to overcome
the wetness and the poor filtering capacity.

The land capability classification is 1lls for the
Zaborosky soil and Vs for the Oakville soil. The
woodland ordination symbo! is 4S for the Oakville soil.
No woodland ordination symbol is assigned for the
Zaborosky soil.

Zg—Zadog-Granby complex. This map unit consists
of very deep, nearly level, very poorly drained soils in
broad depressional areas. The Zadog soil is in the
lower lying areas, and the Granby soil is on the margins
of the mapped areas or on very slight rises. The soils
are frequently ponded for brief periods by surface runoff
from surrounding soils. Individual areas are broad and
irregularly shaped and range from 20 to 300 acres in
size. The dominant size is about 100 acres. The areas
are about 50 percent Zadog soil and 40 percent Granby
soil. The two soils occur as areas so intricately mixed or
so small that it is not practical to separate them in

mapping.
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Typically, the surface layer of the Zadog soil is black
loamy sand about 10 inches thick. The subsurface layer
is black, mottled fine sandy loam about 5 inches thick.
The subsoil is about 15 inches thick. It is brown,
mottled, friable fine sandy loam in the upper part;
reddish brown, mottled, friable sandy clay loam in the
next part; and grayish brown, mottled, friable fine sandy
loam in the lower part. The substratum to a depth of
about 60 inches is yellowish brown and strong brown,
mottled fine sand. In some places the solum is more
acid. In some areas the solum does not have iron
nodules. In a few places a layer of loam or clay loam is
in the subsoil. In some areas the surface layer is mucky
loamy sand.

Typically, the surface layer of the Granby soil is black
loamy fine sand about 10 inches thick. The subsoil is
about 21 inches thick. 1t is dark gray, mottied, very
friable fine sand in the upper part and pale brown and
gray, mottled, very friable sand in the lower part. The
substratum to a depth of about 60 inches is grayish
brown, mottled sand. In some places the dark surface
layer is less than 10 inches thick. In a few areas the
subsoil has a layer of loam or clay loam.

Included with these soils in mapping are a few small
areas of the somewhat poorly drained Morocco soils in
the slightly higher positions on the landscape and areas
of the very poorly drained Adrian and Maumee soils in
the slightly lower positions. Adrian soils have muck in
the upper part of the profile. Maumee soils have a
thicker surface soil than the major soils. Included soils
make up about 15 percent of the map unit.

The available water capacity is low in the Zadog and
Granby soils. Permeability is moderate in the solum of
the Zadog soil and rapid in the substratum. It is rapid in
the Granby soil. The content of organic matter in the
surface layer of both soils is moderate. Runoff is very
slow or ponded. The seasonal high water table is at or
above the surface from late winter through spring.

Most areas are used for cultivated crops. A few areas
are used for woodland and pasture.

These soils are fairly well suited to corn, soybeans,
and small grain. Wetness, ponding, soil blowing, and
droughtiness are the main management concerns. A
drainage system helps to lower the water table and
raises the temperature of the soil more quickly in the
spring, thus allowing the planting of longer season
varieties of adapted crops. The wetness can be reduced
by controlling the water table with open ditches, surface
drains, subsurface drains, or a combination of these
practices. Pumping can also be used in areas where a
suitable outlet is not available. Small enclosed
depressions can be drained with an open inlet pipe In
conjunction with subsurface drainage. Using a finely
meshed filter to cover drainage tile helps 1o prevent the
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tile from filling with sediments. Excessive drainage by
the subsurface drainage system may cause
droughtiness. Because cuthanks are unstable, caution
is advised if heavy equipment is used near open
excavations. The hazard of soil blowing can be reduced
by establishing windbreaks, using a system of
conservation tillage that leaves all or part of the crop
residue on the surface, planting buffer strips or
vegetative barriers, or ridging at an angle to the
prevailing wind; by using a combination of these
practices, or by maintaining a permanent cover of
vegetation. Irrigation systems can reduce seasonal crop
stress and increase crop yields. Crop residue
management, cover crops, and green manure crops
help to maintain or improve tilth and the content of
organic matter. These soils are well suited to the ridge-
till cropping system.

These soils are well suited to grasses and legumes,
such as reed canarygrass and ladino clover, for hay or
pasture. The ponding, soil blowing, droughtiness, frost
heaving, and excess water are management concerns.
Overgrazing and grazing during wet periods are also
major concems. Water management practices, such as
drainage and irrigation, are necessary for high yields.
Overgrazing reduces plant density and hardiness.
Grazing during wet periods causes surface compaction,
which results in poor soil tilth, reduces forage yields,
damages the sod, and reduces plant density and
hardiness. Maintaining a permanent cover of grasses
and legumes helps to control soil blowing. Water-
tolerant species are best suited to this soil. Proper
stocking rates, timely deferment of grazing, restricted
use during wet periods, and rotation grazing help to
minimize surface compaction, maintain good plant
density and hardiness, and keep the pasture in good
condition.

These soils are fairly well suited to trees. The main
management concerns are equipment limitations, the
windthrow hazard, and plant competition. Seedling
mortality is an additional concern in areas of the Granby
soil. The equipment limitations can be overcome by
delaying timber harvest until dry periods or until the soil
is frozen. Pianting more trees than is necessary can
compensate for seedling mortality, but thinning may be
required later. The seedling mortality rate can also be
reduced by using containerized stock or planting larger
stock. Harvest methods that leave some mature trees to
provide shade and protection for seedlings may be
needed. Seedlings survive and grow well if competing
vegetation is controlled. Selecting water-tolerant
species helps to overcome the windthrow hazard.
Harvest methods that do not leave the remaining trees
isolated or widely spaced should be used. Care should
be taken to avoid damaging the surficial root systems of
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unharvested trees. Site preparation and the control or
removal of unwanted trees and shrubs can be
accomplished by spraying, cutting, or girdling. Additienal
management practices include keeping livestock from
the woodland, harvesting mature trees, and saving
desired seed trees.

Because of the ponding, these soils are generally
unsuited to dwellings and sanitary facilities and are
severely limited as sites for local roads and streets. The
potential for frost actien is an additional limitation
affecting local roads and streets in areas of the Zadog
soil. Maintaining a crown in roads and streets,
constructing the roads and streets on raised, well
compacted fill material, and providing adequate side
ditches and culverts help to prevent the damage caused
by frost action and by ponding. Providing coarse
grained subgrade or base material atso helps to prevent
the damage caused by frost action.

The land capability classification is lllw. The
woaodland ordination symbol is 4W.

Prime Farmland

Prime farmland is one of several kinds of important
farmland defined by the U.S. Department of Agriculture.
it is of major importance in meeting the Nation’s short-
and lang-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. Department
of Agriculture, is the land that is best suited to food,
feed, forage, fiber, and oilseed crops. It may be
cultivated fand, pasture, woodland, or other land, but it
is not urban or built-up land or water areas. It either is
used for foed 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 expenditure 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 mainiy
from 0 to 6 percent. More detailed information about the
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Figure 15.—This area of gently sloping Foresman soils is considered prime farmland.

criteria for prime farmland is available at the local office
of the Natural Resources Conservation Service.

About 146,000 acres in the survey area, or nearly
57 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 7, 8, 9,

10, 11, and 12, which are described under the
heading “General Soil Map Units.” Nearly all of
this prime farmland is used for corn or soybeans
(fig. 15).

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 cannot be easily cultivated.

The map units in the survey area that are considered
prime farmland are listed in table 5. This list does not
constitute a recommendation for a particular land use.
The extent of each listed map unit is shown in table 4.
The location is shown on the detailed soil maps that
accompany this publication. The soil qualities that affect
use and management are described under the heading
“Detailed Soil Map Units.”

Some soils that have a seasonal high water table
and all soils that are frequently flooded during the
growing season qualify as prime farmland only in areas
where these limitations have been overcome by
drainage measures or flood control. The need for
these measures is indicated after the map unit name
in table 5. Onsite evaluation is needed to determine
whether or not these limitations have been overcome
by corrective measures.






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 to
prevent 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 behavioral
characteristics of the soils. They collect data on erosion,
droughtiness, flooding, and other factors that affect
various soil uses and management. Field experience
and coilected data on soil properties and performance
are used as a basis in predicting soil behavior.

Informaticn in this section can be used to plan the
use and management of soils for crops and pasture; as
woodland; as sites for buildings, sanitary facilities,
highways and other transportation systems, and parks
and other recreational facilities; and for wildlife habitat.
It can be used to identity the potentials and limitations
of each soil for specific land uses and to help prevent
construction failures caused by unfavorable soil
propetrties.

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

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

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

Various land use reguiations of Federal, State, and
local governments may impose special restrictions on
land use or land treatment. The information in this
report is intended to identify soil properties that are
used in making varicus land use or land treatment
decisions. Statements made in this report are intended

to help the land users identify and reduce the effects of
soil limitations that affect various land uses. The
landowner or user is responsible for identifying and
complying with existing laws and regulations.

Crops and Pasture

William L. Veldt, district conservaticnist, Natural Resources
Conservation Service, helped 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, including some not commonly
grown in the survey area, are identified; the estimated
yields of the main crops and hay and pasture plants are
listed for each soil; and the system of land capability
classification used by the Natural Resources
Conservation Service is explained.

Flanners of management systems for individual fields
or farms should consider the detailed information given
in the description of each soil under the heading
“Detailed Soil Map Units.” Specific information can be
obtained from the local office of the Natural Resources
Ccnservation Service or the Cooperative Extension
Service.

In 1987, about 205,612 acres in Newton County was
used as cropland. Of this acreage, 194,325 acres was
harvested cropland, mainly corn, soybeans, and wheat;
10,000 acres was used for pasture; and 1,287 acres
was used for other crops. An additional 8,300 acres of
farmland was used as woodland.

An estimated 32,800 acres, or 12.7 percent of the
county, consisted of urban or built-up land in 1987. This
land includes roads, railroads, cemeteries, and airports;
acreage in towns, villages, and farmsteads; and land
used for rural development.

The potential for increased food production in
Newton County is low. Food production could be
increased by extending the latest crop production
technology to all of the cropland in the county. This soil
survey can facilitate the application of such technology.

Optimal land use requires careful planning and good
management. The following paragraphs describe some
of the most common soil limitations in Newton County.
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The major management concerns affecting crops and
pasture in Newton County are controlling erosion;
controlling flooding, wetness, and ponding; reducing the
effects of droughtiness; and maintaining or improving
soil tilth, soil fertility, and the content of organic matter.
Most of the soils in the county are subject to more than
one limitation or management concern. Erosion and
wetness, for example, are concerns in many areas in
the northern part of the county. Maumee and Morocco
soils are examples of the soils in these areas.

About 55 percent of the county is subject to erosion.
Erosion results in the poliution of streams by sediments,
plant nutrients, and farm chemicals. Correcting the
effects of this sedimentation is generally costly.
Controlling erosion on farmland helps to prevent the
pollution of streams and impraves the quality of water
for municipal and recreational uses and for fish and
wildlife.

Two major forms of erosion are common in Newton
County. These are s0il blowing and water erosion.
Areas that have slopes of more than 2 percent
generally are susceptible to water erosion. The common
types of water erosion are gully erosion, rill erosion, and
sheet erosion. Soils that have a surface layer of sandy
material or organic material are susceptible to soil
blowing if the surface is not protected by a cover of
vegetation. Many soils are subject to both Kinds of
erosion.

Conservation tillage methods that leave all or part of
the crop residue on the surface, such as no-till farming,
Relp to control erosion on cropland. Other conservation
practices include terraces, diversions, critical-area
plantings, cover crops, green manure crops, and a
cropping system that rotates grasses or close-growing
plants with row crops. The use of conservation tillage is
increasing in the county. No-till farming and ridge-till
planting are € ive_jn controlling soil blowing and
water erosion| (fig. 18)l These methods can be used on
most of the soils in the county (Galloway and others,
1977).

Water- and sediment-control basins are effective in
reducing the hazard of rill or qully erosion. They are
most practical on deep, well drained soils that are
highly susceptible to erosion, such as QOctagon soils.
Using these basins minimizes the amount of soil loss
and the associated loss of soil nutrients; helps to
prevent crop damage and pollution of streams caused
by sedimentation; reduces the need for grassed
waterways, which take up space that could otherwise
be used for row crops; and reduces the amount of
pesticides entering watercourses.

Soil blowing is a hazard in areas of sandy soils, such
as Tedrow soils, and in areas of organic soils, such as
Toto muck. It occurs when the wind dislodges soil
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particles with enough velocity to move the particles. The
distance that the soil particles travel depends on the
wind velocity and the size, shape, and density of the
scil particles. Three modes of transport are associated
with this type of erosion. These are saltation,
suspension, and surface creep. Surface creep and
suspension are caused by saltation. Saltation is a kind
of particle movement, caused by the wind, in which the
particles skip or bounce across a soil surface. Most
particles or aggregates moved in saltation are 0.1 to 0.5
millimeter in size. The movement of the soil removes
silt, clay, and organic matter from the surface soil and
leaves the coarse sand and other less fertile materials
behind. If sandy soils and organic soils are moldboard
plowed, they are very susceptible to soil blowing.

In late spring and early summer, young plants and
seedlings may be severely damaged or even killed as a
result of soil blowing. The soil blowing occurs mainly in
spring, when winds are strong. The soils in fields that
are not protected by a vegetative cover are susceptible
to sail blowing. Early in spring, soil blowing is most
common in areas of cultivated soils. Later in the spring,
the soil blowing occurs in fields of young crops. It can
cause severe damage to these crops, especially to
soybeans and most specialty crops.

Maintaining a protective cover of vegetation, leaving
crop residue on the surface, or using a tillage system
that {eaves the surface rough can reduce the hazard of
soil blowing. Planting cover crops and using a system of
conservation tillage are effective methods of controlling
soil blowing in Newten County.

Windbreaks of adapted trees, shrubs, and some
grasses are also effective in controlling soil blowing.
Field windbreaks are generally planted on the west side
of the field. More information about windbreaks and
desirable species for planting is available in the section
“Windbreaks and Environmental Plantings.”

Wetness is the major management cencern on about
65 percent of the cropland in Newton County. The
northern ane-third of the county is drained by the
Kankakee River and its tributaries. The rest of the
county is drained mainly by the Iroqueis River and
Beaver Creek and their tributaries. Most areas of very
poorly drained soils, such as Maumee, Gilford, and
Zadog soils, have been adequately drained for farming.
A few areas of these soils, however, cannot be drained
economically. They are in depressions or drainage
cutlets that would have to be deepened and extended
great distances for proper drainage. Many of the
depressional areas are covered with water for brief
periods in the spring. In these areas, crop growth may
be retarded or the crop may be killed by the ponding.

Somewhat poorly drained soils, such as Darroch,
Gilboa, Strole, Watseka, and Zaborosky soils, also are
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Figure 16.—No-till soybeans planted in corn residue in an area of the gently sloping Papineau soils.

subject to wetness. Unless these soils are artificially
drained, they are so wet that crops are damaged during
most years.

Well drained soils, such as Martinsville soils,
generally have good natural drainage but tend to dry
out slowly after rains. Small areas of wetter soils in
swales or depressions or along drainageways are
commonly included in mapping with these soils. Artificial
drainage is needed in these wetter areas.

Some soils have sandy textures below a depth of 30
inches. Examples are Craigmile, Gilford, Granby, and
Zadog soils. Using a finely meshed filter to cover
drainage tile helps to prevent the tile from filling with
sediments in areas of these soils. After the tile is
installed, 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 or the protective covering. Excessive drainage
by subsurface drainage systems may cause
droughtiness. Using water management practices, such
as irrigation, drainage, or a combination of the two, is
necessary for high yields of adapted crops.

Special drainage systems are needed to control the
water table in areas of organic soils, such as Adrian,

Houghton, and Toto soils (Sinclair and others, 1984).
The design of the drainage system should maintain the
water table at the level required by crops during the
growing season and raise the water table to the surface
during the rest of the year. Such systems minimize the
oxidation and subsidence of the organic material and
reduce the hazard of soil blowing. Oxidation and
subsidence occur when pore spaces are filled with air.
Subsidence can cause tile to settle and move out of
alignment. In some areas, water inlets to the tile can
become plugged with material as a result of chemical
and biological reactions in the soil. Continuous lines of
tile may be more suitable in organic soils than individual
small sections of tile. Also, tile lines that have large
holes are less likely to become plugged than those with
small holes.

Installing a drainage system can be particularly
difficult in some organic soils, such as Ackerman,
Martisco Variant, and Toto soils. These soils contain
marl or coprogenous earth. If the coprogenous earth is
allowed to dry out, it is extremely difficult to rewet. If the
organic material or the marl is lost because of soil
blowing, oxidation, or subsidence, the coprogenous
earth may be exposed at the surface. The surface layer
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then becomes cloddy and is very difficult to use as a
plant medium.

Flooding is a major management concern along the
froquois and Kankakee Rivers. Some sails are
frequently flooded for several days in early spring and
late fall. Craigmile and Sawabash soils are examples.
Dikes and levees protect most areas adjacent to the
Kankakee River from flooding. Because of the flooding
and ponding, most perennial legumes are not suitable
for planting in areas of these soils. Water-tolerant
species are more suitable in these areas. If small grain
is planted in the fall, it is subject to severe damage
during periods of prolonged flooding. Using short-
season varieties of adapted crops helps to minimize the
damage caused by flooding. Late planting of crops can
prevent loss or damage caused by flooding in the
spring. More information on drainage and flood control
is available at the local office of the Natural Resources
Conservation Service.

Droughtiness is a problem on about 50 percent of the
cropland in the county. Most of the droughty soils are in
the northern one-half of the county. Soil moisture can
be conserved by using conservation practices, such as
crop residue management and systems of conservation
tilage that leave a protective cover of crop residue on
the surface. Droughtiness can be minimized on some
soils, such as Gilford, Morocco, Prochaska, and
Watseka soils, by installing a combination of drainage
and irrigation systems. Open ditches combined with
water-control structures are examples.

Irrigation systems can reduce the effects of
droughtiness, soil blowing, and frost action. They can
also minimize plant stress during the summer months
and increase crop yields. Irrigation is being used on
many droughty soils in Newton County_(fig. 17). In
areas where the soils have an available water capacity
of 5 inches or less within a depth of 40 inches, yields
can be expected to respond to irrigation at least 3 or 4
years out of 5. Yields may increase by a large
percentage in areas where the soils are dominantly
sand, fine sand, loamy fine sand, loamy sand, loam,
sandy loam, fine sandy loam, or silt loam. More detailed
information about irrigated crop yields is available from
the local office of the Natural Resources Conservation
Service.

Soll tilth is an important factor in the germination of
seeds and the infiltration of water into the soil. Soils that
have good tilth are granular and porous and centain a
sufficient amount of organic matter. In scils thal have a
surface layer of clay loam, silty clay loam, silty clay, or
clay, tilth can improve as a result of the freezing and
thawing action of the soil during the winter. Using farm
equipment during periods when the moisture content of
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the soil is too high can cause surface compaction and
can destroy soil tilth.

Some of the soils used for crops in Newton County
have a loamy surface layer that has a moderately low
or low content of arganic matter. Generally, these soils
have weak or moderate structure. Intense rainfall can
cause the formation of a crust on the surface of these
soils. The crust becomes very hard when dry, and thus
the rate of water infiltration ¢an be reduced. As a result,
the runoff rate increases. Leaving crop residue on the
surface and regularly adding manure and other organic
materiat improve soil structure and help to prevent the
formation of a crust (Galloway, 1978).

The content of clay is high in the dark Montgomery
soils. Maintaining tilth is a problem in these soils
because they often stay wet until late in the spring. If
farmed when wet, they tend to be very cloddy. The
cloddiness makes preparing a good seedbed difficult.

Soil fertility is an important component of crop
production. Most of the soils in the county respond well
to additions of nitrate, phosphate, and potash. Nitrogen
generally has a pronounced effect on crop production.
The amount of nitrogen in the soil also tends to regulate
the amounts of phosphorus and potassium used by
plants. Organic matter is an important source of
nitrogen for crops. Generally, the darker the soil, the
higher the content of organic matter and the levels of
nitrogen. Nitrogen can be added to the soil by growing
legumes or by adding nitrogen fertilizer.

Phosphorus is a critical element in the growth of
plants. Additions of phosphorus are generally needed to
increase crop yields. Many of the soils in the county
have a low supply of potassium. Sandy and organic
soils are more likely than clayey and loamy soils to
need additions of potash. Also, poorly drained soils and
soils that have an impervious subsoil are more likely to
need potash fertilizer than deep, well aerated soils,

The degree of acidity in the soil is also an indication
of the fertility level. Very acid soils may have a good
supply of plant nutrients but may not be productive.
Additions of lime may be needed in order for these soils
to respond to nitrogen, phosphorus, or polassium,

On all soils, additions of lime and fettilizer should be
based on the needs of the crop, on the expected yields,
and on the results of soil tests. information about soil
testing and plant nutrient levels is available at the iocal
office of the Cooperative Extension Service.

The major field crops in Newton County are corn and
soybeans. Seed corn and soybeans for seed are also
grown, mainly in the southern part of the county. Wheat,
rye, and oats are the common close-growing crops, but
they are grown only to a limited extent. Fieid crops
suited to the soils and climate of the survey area
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Figure 17.—Irrigation helps to prevent seasonal crop stress in this area of Brams soil,

include many that are not commonly grown. Buckwheal
sorghum, and sunflowers are examplas. Also, hay or
seed could be produced from bromegrass, fescue,
redlop, and bluegrass.

Permanent pasture 12 a minor land use n the county
Maintaining a permanent cover of grasses and legumes

slows runoff and helps to control soil blowing and water
grosian

Many coarse lextured soils are well suited to grasses
and legumes for hay and pasture, Neswus and Oakville
soills are examples. Conlrolling erosion and runofif is the
nain management concern n areas of th