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

Major fieldwork for this soil survey was performed in the period 1969-74. Soil
names and descriptions were approved in 1977. Unless otherwise indicated,
statements in this publication refer to conditions in the survey area in 1974,
This survey was made cooperatively by the Soil Conservation Service and the
lowa Agriculture and Home Economics Experiment Station; the Cooperative Ex-
tension Service, lowa State University; and the Department of Soil Conserva-
tion, State of lowa. It is part of the technical assistance furnished to the Benton
County Soil and Water Conservation District. Funds appropriated by Benton
County were used to defray part of the cost of this survey.

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

Cover: Typical landscape in the Fayette-Downs association. Fayette
solls are on the upper part of slopes, and Lindley soils are on the
lower part.
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Preface

This soil survey contains information that can be used in land-planning pro-
grams in Benton 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 se-
lected land uses on the environment.

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

Great differences in soil properties can occur within short distances. Some
soils are seasonally wet or subject to flooding. Some are shallow to bedrock.
Some are too unstable to be used as a foundation for buildings or roads.
Clayey or wet soils are poorly suited to use as septic tank absorption fields. A
high water table makes a soil poorly suited to basements or underground instal-
lations.

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



Soil Survey of Benton County, lowa
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Department of Soil Conservation, State of lowa

BENTON COUNTY is in east-central lowa (fig. 1). It is
rectangular and is about 30 miles from north to south
and 24 miles from east to west. It has a total area of
459,520 acres, or 720 square miles.

The county is about 67 percent cropland, 15 percent
pastureland, 15 percent woodland, wasteland, and idle
land, and 5 percent urban land. Corn for grain and seed,
soybeans, cattle, and hogs are the principal farm prod-
ucts.

The area that became Benton County was acquired by
the United States as a part of the Louisiana Purchase in
1803. The area was settled in 1839 and was organized
as Benton County in 1846. In 1865 the population was
11,245, By 1900 it was 25,177. In 1970 the population of
the county was 22,885, and the population of Vinton, the
county seat, was 4,845.
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Figure 1.—Location of Benton County in lowa.

Written by Melvin D. Brown
and John D. Highland
Soil Conservation Service

Fieldwork by Melvin D. Brown, Patrick C. Merchant,

Robert E. Thomas, Steven A. Probst, and Darwin D. Hoeft

Soil Conservation Service

Benton County is on a loess-covered glacial till plain.
The soils in the dominantly gently sloping and moderate-
ly sloping areas formed in loess and till under prairie
vegetation. The soils in the steeper areas and on the
pahas formed in loess and till under trees.

General nature of the survey area

On the pages that follow is general information on
natural resources, farming, drainage, relief, and transpor-
tation of the county.

Natural resources

Soil is the most important natural resource in the
county. Crops and hogs and cattle for slaughter are
marketable products derived from the soil.

Limestone is also an important natural resource. Sev-
eral limestone quarries are in the northern part of the
county.

In most of the county, the water supply is adequate for
domestic use and livestock. Many flowing artesian wells
are in the area around Belle Plaine. “Big Jumbo,” a well
known artesian well dug in Belle Plaine in 1886, flowed
out of control for over a year before the flow could be
stopped and the well sealed.

Farming

Because of the capability of the soils in Benton County
and the climatic conditions, both crops and livestock are
important to the economy. This has been true since the
first years of settlement when grain was grown largely
for subsistence and cattle were herded on the open
range.



Wheat was important in those early years but declined
in importance because of insect pests and inadequate
profits. Corn, which was also grown in the first years of
settlement, gradually increased in importance to become
the most important crop. Soybeans is the second most
important crop.

Some steeper areas still have a forest cover. The
others are used for pastureland and cropland.

In 1970 about 150,000 acres was in corn; 30,000
acres in oats; 76,000 acres in soybeans; 30,000 acres in
hay; 78,000 acres in pasture; and about 79,000 acres in
woodland, farmsteads, and wasteland.

Climate
Prepared by the National Climatic Center, Asheville, North Carolina.

Table 1 gives data on temperature and precipitation
for the survey area as recorded at Vinton in the period
1951 to 1974. Table 2 shows probable dates of the first
freeze in fall and the last freeze in spring. Table 3 pro-
vides data on length of the growing season.

In winter the average temperature is 22 degrees F,
and the average daily minimum temperature is 14 de-
grees. The lowest temperature on record, which oc-
curred at Vinton on March 1, 1962, is -34 degrees. In
summer the average temperature is 72 degrees, and the
average daily maximum temperature is 84 degrees. The
highest recorded temperature, which occurred at Vinton
on July 30, 1955, is 105 degrees.

Growing degree days are shown in table 1. They are
equivalent to “heat units.” During the month, growing
degree days accumulate by the amount that the average
temperature each day exceeds a base temperature (50
degrees F). The normal monthly accumulation is used to
schedule single or successive plantings of a crop be-
tween the last freeze in spring and the first freeze in fall.

The total annual precipitation is 32.38 inches. Of this,
23 inches, or 72 percent, usually falls in April through
September, which includes the growing season for most
crops. In 2 years out of 10, the rainfall in April through
September is less than 19 inches. The heaviest 1-day
rainfall during the period of record was 5.80 inches at
Vinton on August 5, 1968. Thunderstorms occur on
about 41 days each year, and most occur in summer.

Average seasonal snowfall is 32 inches. The greatest
snow depth at any one time during the period of record
was 21 inches. On an average of 24 days, at least 1 inch
of snow is on the ground. The number of such days
varies greatly from year to year.

The average relative humidity in midafternoon is about
60 percent. Humidity is higher at night, and the average
at dawn is about 84 percent. The sun shines 70 percent
of the time possible in summer and 50 percent in winter.
The prevailing wind is from the northwest. Average wind-
speed is highest, 13 miles per hour, in April.

SOIL SURVEY

Drainage

Two major drainage systems, the lowa River and the
Cedar River, receive runoff. The Cedar River and its
tributaries drain nearly 90 percent of the county. Prairie
Creek, a major tributary of the Cedar River, drains much
of the southern part of the county. The lowa River, which
flows across the southwest corner, drains about 10 per-
cent of the county.

Relief

The highest areas in the county are located in Polk
and Jackson townships and are 1,050 feet to 1,100 feet
above sea level. The lowest areas are on bottom land
along the Cedar River at the Benton-Linn County line
and on the lowa River bottom. The elevation of these
areas is 700 feet to 750 feet above sea level.

The relief is stronger along the Cedar River and in the
southern part of the county. It is less pronounced in the
west-central part of the county.

Transportation

Two major highways extend across the county. U.S.
Highway No. 30 traverses the southern half of the
county. U.S. Highway No. 218 extends east and north
across the county. Several state highways and hard sur-
faced county roads connect these major highways to the
smaller communities. Most other roads are hard surfaced
or are surfaced with crushed limestone or gravel.

Many towns are served by railroad lines that generally
traverse the county in an east-west direction.

How this survey was made

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

The soil scientists recorded the characteristics of the
profiles they studied and compared those profiles with
others in nearby counties and in more distant places.
They classified and named the soils according to nation-
wide uniform procedures. They drew the boundaries of
the soils on aerial photographs. These photographs
show trees, buildings, fields, roads, and other details that
help in drawing boundaries accurately. The soil maps at
the back of this publication were prepared from aerial
photographs.

The areas shown on a soil map are called map units.
Most map units are made up of one kind of soil. Some
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are made up of two or more kinds. The map units in this
survey area are described under “General soil map for
broad land use planning” and “Soil maps for detailed
planning.”

While a soil survey is in progress, samples of some
soils are taken for laboratory measurements and for en-
gineering tests. All soils are field tested to determine
their characteristics. Interpretations of those characteris-
tics may be modified during the survey. Data are assem-
bled from other sources, such as test results, records,
field experience, and state and local specialists. For ex-
ample, data on crop yields under defined management
are assembled from farm records and from field or plot
experiments on the same kinds of soil.

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

General soil map for broad land use
planning

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

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

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

Association descriptions

1. Dinsdale-Kenyon-Tama association

Nearly level to strongly sloping, well drained and moder-
ately well drained loamy and silty soils; on uplands

The characteristic landscape of this association is
wide, gently sloping convex ridgetops and moderately
sloping to strongly sloping side slopes. A well-developed
network of drainageways is also characteristic.

The soils of this association formed in loess, glacial till,
and loamy material or loess overlying glacial till (fig. 2).

This association occupies about 53 percent of the
county. It is about 40 percent Dinsdale soils, 14 percent
Kenyon soils, 8 percent Tama soils, and 38 percent soils
of minor extent.

Dinsdale soils are gently sloping and moderately slop-
ing. They are moderately well drained. Typically, the sur-
face layer is very dark brown silty clay loam and is about
7 inches thick, except where eroded. The subsurface
layer is very dark grayish brown silty clay loam about 7
inches thick. The subsoil is about 33 inches thick. It is
brown, friable silty clay loam in the upper part and brown
and yellowish brown, firm loam in the lower part. The
substratum is yellowish brown loam.

Kenyon soils are gently sloping to strongly sloping.
They are moderately well drained. Typically, the surface
layer is very dark brown loam and is about 11 inches
thick, except where eroded. The subsurface layer is very
dark grayish brown, brown, and dark brown loam about 7
inches thick. The subsoil is about 36 inches thick. It is
brown, friable loam in the upper part, dark yellowish
brown and yellowish brown, firm loam in the middle part,
and mottled yellowish brown and grayish brown, firm
loam in the lower part. The substratum is mottled grayish
brown and yellowish brown, calcareous loam.

Tama soils are nearly level to moderately sloping.
They are well drained. Typically, the surface layer is
black silty clay loam and is about 8 inches thick, except
where eroded. The subsurface layer is very dark grayish
brown silty clay loam about 7 inches thick. The subsoil is
friable silty clay loam about 29 inches thick. The upper
few inches is brown, and the rest is dark yellowish brown
with some mottles. The substratum is yellowish brown
silt loam in the upper part and yellowish brown sandy
loam and loam in the lower part.

Of minor extent are the well drained Aredale soils and
moderately well drained Bassett soils on side slopes, the
poorly drained Colo soils in drainageways, the somewhat
poorly drained Ely soils on alluvial fans on foot slopes,
the somewhat poorly drained Klinger soils at the heads
of upland drainageways and on foot slopes, and the
somewhat poorly drained Muscatine soils on upland di-
vides and slightly concave foot slopes.

Most of the association is cultivated. Poorly drained
swales and waterways are used for permanent pasture.
Most trees are in groves or windbreaks near farm build-
ings.

These soils are suited to all cultivated crops commonly
grown in the county. The main enterprises are growing
corn and soybeans for cash crops and feeding hogs and
beef cattle. The main concerns of management are con-
trolling erosion, improving drainage along waterways,
and maintaining tilth and fertility.

2. Muscatine-Garwin-Tama association

Nearly level to moderately sloping, well drained to poorly
drained silty soils; on uplands

The characteristic landscape of this association is
broad upland flats, long gentle slopes, slightly rounded
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Figure 2.—Relationship of slope and parent material to the soils of the Dinsdale-Kenyon-Tama association and the Muscatine-Garwin-Tama
association.

hills, and a well developed network of drainageways (fig.
2). In some areas hillsides are moderately sloping and
have short slopes.

The soils of this association formed in loess (fig. 2).

This association occupies about 7 percent of the
county. It is about 54 percent Muscatine soils, 16 per-
cent Garwin soils, 14 percent Tama soils, and 16 per-
cent soils of minor extent.

Muscatine soils are nearly level and gently sioping and
are somewhat poorly drained. The surface layer is black
silty clay loam about 8 inches thick. The subsurface layer
is very dark brown and very dark grayish brown silty clay
loam about 12 inches thick. The subsoil is about 26
inches thick. It is dark grayish brown, friable silty clay
loam with grayish brown and yellowish brown mottles.
The substratum is olive gray silt loam.

Garwin soils are nearly level and are poorly drained.
The surface layer is black silty clay loam about 7 inches

thick. The subsurface layer is black and very dark gray
silty clay loam about 15 inches thick. The subsoil is olive
gray, friable silty clay loam about 26 inches thick. The
substratum is light brownish gray silt loam.

Tama soils are nearly level to moderately sloping and
are well drained. The surface layer is black silty clay
loam and is about 8 inches thick, except where eroded.
The subsurface layer is very dark grayish brown silty clay
loam about 7 inches thick. The subsoil is dark yellowish
brown friable silty clay loam about 29 inches thick with
some mottles in the lower part. The substratum is dark
yellowish brown and yellowish brown silt loam from
about 44 to 56 inches. Yellowish brown sandy loam and
foam layers begin at about 56 inches.

Of minor extent are the poorly drained Colo soils in
drainageways, the somewhat poorly drained Ely soils on
alluvial fans or foot slopes, and the moderately well
drained Dinsdale soils on ridgetops and side slopes.
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Most of the association is cultivated. Areas of perma-
nent pasture, which are fenced, are generally along
small drainageways. Most trees are in groves or wind-
breaks near farm buildings.

These soils are well suited to all cultivated crops com-
monly grown in the county. The main enterprises are
growing corn and soybeans for cash crops and feeding
hogs and beef cattle. The principal management con-
cerns are improving drainage and controlling erosion.
Tile drains are needed for maximum yields on the Garwin
soils, on the nearly level areas of Muscatine soils, and
along drainageways. On the gently sloping Tama soils,
contouring is generally adequate to control erosion. On
the moderately sloping soils, a combination of terracing
and contouring is generally needed.

3. Kenyon-Clyde-Floyd association

Nearly level to strongly sloping, moderately well drained
to poorly drained loamy and silty soils; on uplands

The characteristic landscape of this association is
long, gentle slopes, slightly rounded hills, and many
drainageways and small streams. In some areas the hill-
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sides are moderately sloping and strongly sloping, and
the slopes are shorter.

The soils of this association formed in loamy overbur-
den and the underlying glacial till (fig. 3). In the Clyde
and Floyd soils, a stratified valley fill material is between
the overburden and the glacial till. Water moves more
rapidly in the loamy overburden and stratified valley fill
material than in the till, accumulates at the contact sur-
face between these materials, and moves downslope
along the line of contact. It may emerge part way down
the slope as a seepy spot, or it may wet a large part of
the slope.

This association occupies about 7 percent of the
county. It is about 28 percent Kenyon soils, 24 percent
Clyde soils, 18 percent Floyd soils, and 30 percent soils
of minor extent (fig. 4).

Kenyon soils are gently sloping to strongly sloping and
are moderately well drained. The surface layer is very
dark brown loam that is about 11 inches thick, except
where eroded. The subsurface layer is dark brown, very
dark brown, and very dark grayish brown loam about 7
inches thick. The subsoil is loam about 36 inches thick. It
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Figure 3.—Relationship of slope and parent material to the soils of the Kenyon-Clyde-Floyd association.
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Figure 4.—Typical landscape in the Kenyon-Clyde-Floyd association. Floyd soils are in the foreground. Kenyon and Tripoli soils are in the
background. Clyde soils are around the area of very light colored Dickinson soil.

is brown in the upper part, dark yellowish brown and
yellowish brown in the middle part, and mottled yellowish
brown and grayish brown in the lower part. The substra-
tum is mottled grayish brown and yellowish brown calcar-
eous loam.

Clyde soils are nearly level and are poorly drained.
The surface layer is black silty clay loam about 9 inches
thick. The subsurface layer is black and very dark gray
silty clay loam about 14 inches thick. The subsoil is
about 22 inches thick. It is dark grayish brown, olive
gray, and dark gray, friable silty clay loam and loam in
the upper part, olive gray, very friable sandy loam and
loamy sand in the middle part, and mottled gray and
yellowish brown, firm loam in the lower part. The sub-
stratum is mottled gray and yellowish brown loam. Clyde
soils are adjacent to drainageways and intermittent
streams and on the lower slopes of some ridges. Some
Clyde soils, which are undrained, are permanent pasture
or are sloughs. Stones and boulders that interfere with
cultivation and tile installation are in many of these unim-
proved pastures.

Floyd soils are gently sloping and are somewhat
poorly drained. The surface layer is black loam about 8
inches thick. The subsurface layer is black and very dark

grayish brown loam about 15 inches thick. The subsoil is
about 38 inches thick. It is dark grayish brown and gray-
ish brown, friable loam and sandy clay loam in the upper
part, grayish brown, friable sandy loam in the middle
part, and mottled yellowish brown and grayish brown,
firm loam in the lower part. The substratum is mottled
yellowish brown and grayish brown loam.

Of minor extent are the well drained Aredale soils and
somewhat poorly drained and moderately well drained
Donnan soils on ridgetops and side slopes; the well
drained and somewhat excessively drained Dickinson
soils, well drained and somewhat excessively drained
Olin soils, and excessively drained Sparta soils on
convex ridgetops and side slopes; the somewhat poorly
drained Readlyn soils on ridgetops; and the poorly
drained Tripoli soils on broad, flat ridgetops.

A large part of this association is cultivated. Unim-
proved drainageways, where boulders and large rocks
interfere with cultivation, are generally used for perma-
nent pasture. Most trees are in groves or windbreaks
near farm buildings.

These soils are suited to all cultivated crops commonly
grown in the county. The main enterprises are growing
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corn and soybeans for cash crop and feeding hogs and
beef cattle. The principal management concerns are im-
proving drainage, controlling erosion, and improving fer-
tility. Because wetness in Clyde and Floyd soils is
caused partly by hillside seepage, interceptor tile are
needed upslope from wet areas. Terracing is generally
needed with the tile to control the risk of erosion.

4. Colo-Ely-Waukegan association

Nearly level to moderately sioping, well drained to poorly
drained silty soifs; on bottom lands, stream benches, and
foot slopes

This association is dominantly nearly level and gently
sloping but is moderately sloping in some areas and is
strongly sloping in a few areas along the bench escarp-
ments. The soils on bottom lands and the soils on
benches form two distinct associations, but mapping
them separately is impractical because of their close
association in the generally narrow stream valleys. Many
soils on bottom lands are subject to frequent flooding;
those on benches are commonly free of flooding.

This association makes up about 13 percent of the
county. It is about 30 percent Colo soils, 10 percent Ely
soils, 6 percent Waukegan soils, and 54 percent soils of
minor extent.

Colo soils are on bottom lands and in narrow drain-
ageways in uplands. They are poorly drained. Typically,
the surface layer is black silty clay loam about 7 inches
thick. The subsurface layer is silty clay loam about 31
inches thick. The upper part is black, and the lower part
is very dark gray. The subsoil is olive gray, friable silty
clay loam about 13 inches thick. The substratum is also
olive gray silty clay loam.

Ely soils are on foot slopes and alluvial fans. They are
somewhat poorly drained. Typically, the surface layer is
black silt loam about 8 inches thick. The subsurface
layer is black, very dark gray, and very dark grayish
brown silty clay loam about 26 inches thick. The subsoil
is dark grayish brown, friable silty clay loam about 24
inches thick. The substratum is yellowish brown sandy
loam and dark yellowish brown loam.

Waukegan soils are on stream benches along rivers
and major streams. They are well drained. Typically, the
surface layer is very dark brown siit loam about 8 inches
thick. The subsurface layer is very dark grayish brown silt
loam about 5 inches thick. The subsoil is about 36
inches thick. It is brown and dark yellowish brown, friable
silty clay loam in the upper part, dark yellowish brown,
friable silt loam and loam in the middle part, and yellow-
ish brown, loose loamy sand in the lower part. The sub-
stratum is yellowish brown sand.

The soils of minor extent are the poorly drained
Bremer soils and somewhat poorly drained Nevin soils
on low stream benches, the well drained Tama soils on
high stream benches, and the poorly drained and very
poorly drained Walford soils and well drained Waukee
soils on stream benches.

Most of this association is cultivated. Some areas
along the major streams are permanent pasture or
woodland. Trees are along fence lines and in groves
around farmsteads.

The soils of this association are well suited to all
cultivated crops commonly grown in the county. A farm
seldom lies wholly within the association. The main en-
terprises are growing corn and soybeans for cash crops
and feeding hogs and beef cattle. The major concerns of
management are controlling flooding, improving drain-
age, and maintaining tilth and fertility.

5. Fayette-Downs association

Gently sloping to very steep, well drained silty soils; on
uplands

The characteristic landscape of this association is
gently sloping and moderately sloping ridgetops, moder-
ately sloping to very steep side slopes, and narrow val-
leys. The association is more rolling and hilly than most
of the county. It includes a series of gently sloping to
very steep, dome-shaped hills called ‘“pahas,” which
tend to be oriented northwest to southeast. These hills
are rather prominent because the surrounding topogra-
phy is nearly level to gently sloping.

The soils in this association formed in deep loess (fig.
5). Because erosion is greater in areas of more sloping
soils and because the native vegetation was trees rather
than grass, the surface layer of the Fayette and Downs
soils is relatively thinner and lighter colored than that of
many soils in the county.

This association makes up about 11 percent of the
county. It is about 75 percent Fayette soils, 15 percent
Downs soils, and 10 percent soils of minor extent.

Fayette soils are gently sloping to very steep. They are
well drained. Typically, the surface layer is very dark
grayish brown silt loam that is about 5 inches thick
unless eroded. The subsurface layer is brown and dark
grayish brown silt loam about 5 inches thick. The subsoil
is about 36 inches thick. It is brown, friable silt loam in
the upper few inches, brown and dark yellowish brown,
friable silty clay loam in the middle part, and yellowish
brown, friable silty clay loam in the lower part. The sub-
stratum is yellowish brown silt loam.

Downs soils are gently sloping to strongly sloping.
They are well drained. Typically, the surface layer is very
dark grayish brown silt loam that is about 7 inches thick
unless eroded. The subsurface layer is brown silt loam
about 3 inches thick. The subsoil is 42 inches thick. It is
brown and dark yellowish brown, friable silty clay loam in
the upper and middle part and mottled brown and yel-
lowish brown, friable silt loam in the lower part. The
substratum is mottled brown and yellowish brown silt
loam.

The soils of minor extent are the somewhat poorly
drained Atterberry soils on flat ridgetops, the well drained
Lindley soils on the lower part of side slopes, and the
moderately well drained Nodaway and somewhat poorly
drained Radford soils along the narrow drainageways.
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Figure 5.—Relationship of slope and parent material to the soils of the Fayette-Downs association.

This association is mostly used for permanent pasture
where slopes are too steep to be cultivated. Soils on the
nearly level to moderately sloping ridgetops are well
suited to all cultivated crops commonly grown in the
county. Patches of oak-hickory forest remain from the
native vegetation; a few are large. Trees are also along
roads, fence lines, and drainageways, in groves, and
around farmsteads. The areas of woodland and the wide
distribution of trees are distinctive features of the associ-
ation.

Most farmsteads are on ridgetops, but a few are in
small valleys. Fields are commonly small and irregular in
shape. The main enterprises are raising beef cattle and
hogs and some dairying. The principal concern of man-
agement is controlling erosion in cultivated areas. Gully
erosion is a greater problem in this association than in
the other associations. General improvement of fertility is
also needed.

6. Dickinson-Sparta-Chelsea assoclation

Nearly level to very steep, well drained or somewhat
excessively drained and excessively drained sandy and
loamy soils; on uplands

The characteristic landscape of this association is
gently sloping ridgetops to very steep side slopes dis-
sected by many waterways. Limestone crops out at the
surface in many places, especially along major streams.

The soils of this association formed in wind deposited
or wind reworked alluvial sand, loamy sand, or sandy
loam.

This association occupies about 5 percent of the
county. It is about 25 percent Dickinson soils, 20 percent
Sparta soils, 15 percent Chelsea soils, and 40 percent
soils of minor extent.
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Dickinson soils are nearly level to moderately sloping.
They are well drained or somewhat excessively drained.
The surface layer is very dark brown fine sandy loam
about 7 inches thick. The subsurface layer is very dark
grayish brown fine sandy loam about 9 inches thick. The
subsoil is 15 inches thick. It is dark yellowish brown and
brown, very friable fine sandy loam in the upper part and
dark yellowish brown, very friable loamy sand in the
lower few inches. The substratum is yellowish brown and
brown loamy sand and sand.

Sparta soils are nearly level to strongly sloping and
are excessively drained. The surface layer is very dark
brown loamy fine sand about 8 inches thick. The subsur-
face layer is very dark grayish brown loamy fine sand
about 12 inches thick. The subsoil is brown, very friable
loamy fine sand about 8 inches thick. The substratum is
yellowish brown sand.

Chelsea soils are gently sloping to very steep and are
excessively drained. The surface layer is dark brown
loamy fine sand about 4 inches thick. The subsurface
layer is brown, yellowish brown, and dark yellowish
brown loamy fine sand and fine sand about 37 inches
thick. The next layer is similar to the subsurface layer but
has thin bands of brown loamy fine sand beginning at a
depth of about 42 inches.

Of minor extent are the well drained Aredale soils and
somewhat excessively drained Sogn soils on side
slopes, the somewhat excessively drained Backbone
soils on convex, rounded ridgetops and side slopes, the
poorly drained Clyde soils and somewhat poorly drained
Floyd soils in upland swales and drainageways, the well
drained Lamont soils on convex rounded ridges and side
slopes, and the well drained Whalan soils on ridgetops
and side slopes.

The soils of this association are mostly used for hay
and pasture and for row crops in rotation with oats and
hay. Some areas are permanent pasture. Small to large
areas of oak-hickory woodland remain from the native
vegetation. Other trees are along roads, fence lines, and
drainageways, in groves, and around farmsteads.

Fields in this association are commonly small. Many of
the soils are not well suited to cultivated crops. The soils
on the steeper slopes are not suited to cultivated crops
because of the erosion hazard and the difficulty of culti-
vation. They tend to be droughty and subject to erosion.

7. Fluvaquents-Spilliville-Flagler association

Level to gently sloping, excessively drained to very
poorly drained loamy and sandy soils; on bottom lands
and stream benches

This association is dominantly level. Some areas, how-
ever, are gently sloping, and a few bench escarpments
are strongly sloping to steep. The soils on bottom lands
and the soils on benches form two distinct patterns, but
mapping them separately is impractical because of their
close association in the generally narrow stream valleys
(fig. 6). Many of the soils on bottom lands are subject to

frequent flooding, but those on benches are generally
free of flooding.

The soils of this association formed in dominantly
loamy and sandy alluvial material.

This association occupies about 4 percent of the
county. It is about 33 percent Fluvaquents, 14 percent
Spillville soils, 10 percent Flagler soils, and 43 percent
soils of minor extent.

Fluvaquents are nearly level, stratified sandy and
loamy soils that are frequently flooded. They are very
poorly drained to excessively drained. They are chan-
neled and contain low natural levees, small ponds,
sloughs, and small oxbows. Water often remains ponded
in the oxbows.

Spillville soils are nearly level. They are moderately
well drained and somewhat poorly drained and are sub-
ject to flooding. The surface layer is very dark brown
loam about 21 inches thick. The subsurface layer is very
dark brown and very dark grayish brown loam about 31
inches thick. The substratum is dark brown fine sand.

Flagler soils are nearly level to gently sloping and are
somewhat excessively drained. The surface layer is
black sandy loam about 8 inches thick. The subsurface
layer is very dark brown and very dark grayish brown
sandy loam about 15 inches thick. The subsoil is about
13 inches thick. It is dark yellowish brown, very friable
sandy loam in the upper part and brown, loose gravelly
sand in the lower part. The substratum is brown sand.

Of minor extent are the excessively drained Chelsea
soils on high stream benches, the excessively drained
Finchford soils on high flood plains, the moderately well
drained Hanlon soils on low benches and alluvial fans,
and the somewhat poorly drained Lawler soils and well
drained Saude and Waukee soils on stream benches.

Much of this association is used for pasture and wood-
land because it is frequently flooded. The soils on
benches, which are seldom flooded, are cultivated.

Farm enterprises are determined by surrounding asso-
ciations because an entire farm seldom lies wholly within
this association. The concerns of management are con-
trolling flooding, improving drainage, and maintaining tilth
and fertility.

Soil maps for detailed planning

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

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

A symbol identifying the soil precedes the map unit
name in the soil descriptions. Each description includes
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Figure 6.—Relationship of slope and parent material to the soils of the Fluvaquents-Spillville-Flagler association.

general facts about the soil, a brief description of the soil
profile, and a listing of the principal hazards and limita-
tions to be considered in planning management.

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 underlying material, all the soils of
a series have major horizons that are similar in composi-
tion, thickness, and arrangement.

Soils of one series can differ in texture of the surface
layer or of the underlying material. They also can differ in
slope, stoniness, wetness, degree of erosion, and other
characteristics that affect their use. On the basis of such
differences, a soil series is divided into soif phases. Most
of the areas shown on the detailed soil maps are phases
of soil series. The name of a soil phase commonly indi-
cates a feature that affects use or management. For
example, Dinsdale silty clay loam, 2 to 5 percent slopes,
is one of several phases in the Dinsdale series.

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

A soil complex consists of two or more soils in such
an intricate pattern or in such small areas that they

cannot be shown separately on the soil maps. The pat-
tern and proportion of the soils are somewhat similar in
all areas. Colo-Ely complex, 2 to 5 percent slopes, is an
example.

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

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

Table 4 gives the acreage and proportionate extent of
each map unit. Other tables (see “Summary of tables’)
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give properties of the soils and the limitations, capabili-
ties, and potentials for many uses. The Glossary defines
many of the terms used in describing the soils.

Soil descriptions

11B—Colo-Ely complex, 2 to 5 percent slopes. This
map unit consists of gently sloping, somewhat poorly
drained and poorly drained soils in narrow upland drain-
ageways along small streams and waterways. Individual
areas range from 20 acres to 200 acres or more.

This unit is about 60 percent Colo soil and 40 percent
Ely soil. The Colo soil is along the stream or waterway,
and the Ely soil is along the outer edge of the map unit.
The Colo soil is subject to flooding, but the Ely soil is
not. Areas of these soils are so intricately mixed that it is
not practical to map them separately.

Typically, the surface layer of the Colo soil is black
silty clay loam about 7 inches thick. The subsurface layer
is silty clay loam about 31 inches thick. The upper part is
black, and the lower part is very dark gray. The subsoil is
olive gray, friable silty clay loam about 13 inches thick.
The substratum is olive gray silty clay loam.

Typically, the surface layer of the Ely soil is black silt
loam about 8 inches thick. The subsurface layer is silty
clay loam about 26 inches thick. The upper part is black,
the middle part very dark gray, and the lower part very
dark grayish brown. The subsoil is dark grayish brown,
friable silty clay loam about 24 inches thick. The substra-
tum is yellowish brown sandy loam and dark yellowish
brown loam.

Included with these soils in mapping are areas where
6 to 10 inches of lighter colored overwash lower in
organic matter has been deposited. These areas are on
gently sloping fans at the mouth of small drainageways.
They make up less than 5 percent of the map unit.

Permeability is moderate in Colo and Ely soils. Surface
runoff is medium, but overwash is received from adjacent
soils. The available water capacity is high. The organic
matter content in the plow layer is about 5.0 to 7.0
percent. Reaction in the surface layer is neutral or slight-
ly acid. Tilth is fair to good.

Most areas are cropland. Some are pasture or hay-
land. Most of this unit is cropped with the surrounding
soils because individual areas are generally too narrow
to be cropped separately. The unit is moderately suited
to cultivated crops and to hay and pasture. It is poorly
suited to most engineering uses.

This unit is moderately suited to corn, soybeans, and
small grain. Because seepage from the uplands keeps
this unit wet, tile drains are generally needed. The unit is
subject to overwash and siltation from upslope. Return-
ing crop residue or adding other organic material helps
to improve fertility and maintain tilth.

This unit is moderately suited to grasses and legumes
for hay and pasture. Overwash and siltation from adja-
cent soils may damage hay and pasture. Artificial drain-
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age is needed to maintain a good stand. Overgrazing or
grazing when the soil is too wet compacts the surface,
increases runoff, and results in poorer tilth. Proper stock-
ing, pasture rotation, deferred grazing, and restricted use
during wet periods are needed to keep the pasture and
soil in good condition. '

The capability subclass is llw.

41—Sparta loamy fine sand, 0 to 2 percent slopes.
This nearly level, excessively drained soil is on benches
or in uplands. Individual areas are irregular in shape and
range from 20 to 200 acres.

Typically, the surface layer is very dark brown loamy
fine sand about 8 inches thick. The subsurface layer is
very dark grayish brown loamy fine sand about 14 inches
thick. The subsoil is brown, very friable loamy fine sand
about 12 inches thick. The substratum is yellowish
brown, loose fine sand which, in most areas, is underlain
by coarser sand and gravel below 4 feet. In some areas
the combined thickness of the surface layer and subsur-
face layer is more than 24 inches. In some areas the
surface layer is fine sand or fine sandy loam.

Permeability is moderately rapid in the upper part of
the soil and rapid in the lower part. Runoff is slow. The
available water capacity is low. The organic matter con-
tent of the plow layer is 1.0 to 1.5 percent. Reaction in
the subsoil is generally medium acid or strongly acid.
The subsoil is very low in available phosphorus and
available potassium. Tilth generally is good. '

Most areas are cultivated. Some are pasture or hay-
land. This soil is poorly suited to cultivated crops and is
moderately suited to hay, pasture, and trees. It is suited
to many engineering uses.

This soil is poorly suited to corn, soybeans, and small
grain. Wind erosion is a hazard in cultivated areas. Yields
for all crops are below average, even under good man-
agement, unless rainfall is above average and timely.
Conservation tillage and winter cover crops reduce wind
erosion. Returning crop residue or adding other organic
material helps to maintain fertility and reduce wind ero-
sion,

This soil is moderately suited to grasses and legumes
for hay and pasture. If it is used for hayland or pasture,
however, there is little hazard of wind erosion. The carry-
ing capacity of pasture is limited during the hot dry part
of summer because of droughtiness.

The capability subclass is IVs.

41B—Sparta loamy fine sand, 2 to ‘5 percent
slopes. This gently sloping, excessively drained soil is in
uplands, in some dune-like areas, and on benches along
the Cedar River. Individual areas are irregular in shape
and range from 5 to 100 acres.

Typically, the surface layer is very dark brown loamy
fine sand about 8 inches thick. The subsurface layer is
very dark grayish brown loamy fine sand about 12 inches
thick. The subsoil is brown, very friable loamy fine sand
about 8 inches thick. The substratum is yellowish brown



12

fine sand. On benches, this soil generally is underlain by
coarse sand and gravel. In a few areas the surface
texture is fine sand or fine sandy loam.

Permeability is moderately rapid in the upper part of
the soil and rapid in the lower part. Surface runoff is
slow. The available water capacity is low. The organic
matter content in the plow layer is 1.0 to 1.5 percent.
Reaction is generally medium acid or strongly acid in the
surface layer and the upper part of the subsoil unless
the soil has been limed in the past 5 years. The subsoil
is very low in available phosphorus and available potas-
sium. Tilth is generally good.

Many areas are cultivated. Some are pastureland or
hayland. This soil is poorly suited to cultivated crops and
is moderately suited to hay, pasture, and trees. It is
moderately suited to most engineering uses.

This soil is poorly suited to corn, soybeans, and small
grain. It is subject to wind and water erosion if cultivated.
Yields of all crops are below average, even under good
management, unless rainfall is above average and
timely. Conservation tillage, contouring, winter cover
crops, and grassed waterways reduce soil loss by wind
and water. Terraces are difficult to construct and main-
tain because of poor stability. Returning crop residue or
adding other organic material helps to maintain fertility
and reduce erosion.

This soil is moderately suited to grasses and legumes
for hay and pasture. There is little hazard of erosion if it
is used for hayland or pasture. Contouring also helps to
reduce erosion. The carrying capacity for pasture is limit-
ed during midsummer because of droughtiness.

The capability subclass is 1Vs.

41C—Sparta loamy fine sand, 5 to 9 percent
slopes. This moderately sloping, excessively drained soil
is in uplands and on stream benches. Individual areas
are irregular in shape and range from 5 to 50 acres.

Typically, the surface layer is very dark grayish brown
loamy fine sand about 8 inches thick. The subsurface
layer is very dark grayish brown loamy fine sand about 8
inches thick. The subsoil is dark yellowish brown, very
friable loamy fine sand about 10 inches thick. The sub-
stratum is yellowish brown fine sand. In a few areas the
surface layer is fine sand or fine sandy loam.

Permeability is moderately rapid in the upper part of
the soil and rapid in the lower part. Surface runoff is
medium. The available water capacity is low. The organic
matter content in the plow layer is about 0.5 to 1.0
percent. Reaction is generally medium acid or strongly
acid in the surface and the upper part of the subsoil,
unless the soil has been limed in the past § years. The
subsoil is very low in available phosphorus and available
potassium. Tilth generally is good.

Many areas are pastureland. Some are cultivated. This
soil is poorly suited to crops and moderately suited to
hay and pasture and trees. It is moderately suited to
most engineering uses.

This soil is poorly suited to corn, soybeans, and small
grain. It is subject to wind and water erosion if cultivated.

SOIL SURVEY

Yields for all crops are below average, even under good
management, unless rainfall is above average and
timely. Conservation tillage, winter cover crops, and
grassed waterways reduce erosion by wind and water.
Terraces are difficult to construct and maintain because
of poor stability. Returning crop residue or adding other
organic material helps to maintain fertility and to reduce
erosion.

This soil is moderately suited to grasses and legumes
for hay and pasture. There is little hazard of erosion if it
is used for hayland or pasture. The carrying capacity for
pasture is limited during midsummer because of droughti-
ness.

The capability subclass is IVs.

41D—Sparta loamy fine sand, 9 to 14 percent
slopes. This strongly sloping, excessively drained soil is
on convex side slopes along major streams or drain-
ageways and in some places on narrow convex ridges.
Individual areas are irregular in shape and range from 5
to 20 acres.

Typically, the surface layer is very dark grayish brown
loamy fine sand about 8 inches thick. The subsurface
layer is very dark grayish brown loamy fine sand about 5
inches thick. The subsoil is dark yellowish brown, very
friable loamy fine sand about 10 inches thick. The sub-
stratum is yellowish brown fine sand. In a few areas the
surface layer is fine sand or fine sandy loam.

Permeability is moderately rapid in the upper part of
the soil and rapid in the lower part. Surface runoff is
moderately rapid. The available water capacity is low.
The organic matter content in the plow layer is less than
0.5 percent. Reaction is generally medium acid or
strongly acid in the surface layer and the upper part of
the subsoil. The subsoil is generally very low in available
phosphorus and available potassium. Tilth is generally
good.

Most areas are in pasture. This soil is poorly suited to
cultivated crops and to hay, pasture, and trees. It is
moderately suited to most engineering uses.

This soil is poorly suited to corn, soybeans, and small
grain. It is subject to wind and water erosion if cultivated.
Yields are very low.

This soil is poorly suited to grasses and legumes for
hay and pasture. There is little hazard of erosion if it is
used for pasture or hay. The carrying capacity for pas-
ture is limited during midsummer because of droughti-
ness.

The capability subclass is Vis.

51—Vesser siit loam, 0 to 2 percent slopes. This
nearly level, somewhat poorly drained or poorly drained
soil is in level or slightly depressed areas on flood plains
or low stream benches. It is subject to occasional flood-
ing. Individual areas are irregular in shape and range
from 5 to 100 acres.

Typically, the surface layer is very dark brown silt loam
about 7 inches thick. The subsurface layer is very dark
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gray silt loam about 12 inches thick. The subsoil is about
41 inches thick. The upper part is black, firm silty clay
loam; the middle part is dark gray and gray, firm silty clay
loam; and the lower part is light gray, friable silty clay
loam.

Permeability is moderate. Surface runoff is slow. The
available water capacity is high. The organic matter con-
tent in the plow layer is about 2.5 to 3.5 percent. Reac-
tion in the surface layer is generally medium acid unless
the soil has been limed in the last 5 years. The subsoil is
medium in available phosphorus and low in available
potassium. Tilth is generally good.

Nearly all areas are cropland. This soil is moderately
suited to cultivated crops and to hay and pasture. It is
poorly suited to most engineering uses.

This soil is moderately suited to corn, soybeans, and
small grain. It is somewhat poorly drained or poorly
drained and is subject to ponding. Surface drainage and
tile drainage are needed. Returning crop residue or
adding other organic material helps to improve fertility
and maintain tilth.

This soil is moderately suited to grasses and legumes
for hay and pasture. Overgrazing or grazing when the
soil is wet compacts the surface and results in poorer
tilth. Proper stocking, pasture rotation, deferred grazing,
and restricted use during wet periods are needed to
keep the pasture and soil in good condition.

The capability subclass is llw.

54—Zook silty clay loam, 0 to 2 percent slopes.
This nearly level, poorly drained soil is on alluvial flood
plains along rivers and major streams. It is subject to
occasional flooding. Individual areas are irregular in
shape and range from 10 to 200 acres or more.

Typically, the surface layer is black silty clay foam
about 8 inches thick. The subsurface layer is about 37
inches thick. The upper part is black, silty clay loam, and
the lower part is black, silty clay. The substratum is black
and very dark gray silty clay and clay loam.

Permeability is slow. Surface runoff is very slow. The
available water capacity is high. The organic matter con-
tent in the plow layer is about 5.0 to 6.0 percent. Reac-
tion is generally neutral or slightly acid in the surface
layer. The subsurface layer is low in available phospho-
rus and very low in available potassium. Tilth is generally
fair to poor.

Many areas are cropland. Some are pastureland. This
soil is moderately suited to cultivated crops and to hay
and pasture. It is poorly suited to most engineering uses.

This soil is moderately suited to corn, soybeans, and
small grain. It is poorly drained and is subject to occa-
sional flooding. Because tile drains function slowly, sur-
face drains are necessary. Returning crop residue or
adding other organic material helps to improve fertility
and tilth.

This soil is moderately suited to grasses for hay and
pasture. Overgrazing or grazing when the soil is wet
compacts the surface and results in poorer tilth. Proper
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stocking, pasture rotation, deferred grazing, and restrict-
ed use during wet periods are needed to keep the pas-
ture and soil in good condition.

The capability subclass is Iliw.

63B—Chelsea loamy fine sand, 1 to 5 percent
slopes. This gently sloping, excessively drained soil is in
uplands. A few areas are on benches along the Cedar
River. Individual areas are irregular in shape and range
from 10 to 50 acres.

Typically, the surface layer is dark brown loamy fine
sand about 4 inches thick. The subsurface layer is yel-
lowish brown fine sand about 37 inches thick. The next
layer to a depth of 60 inches or more is similar to the
subsurface layer but has bands of brown, very friable
loamy fine sand 1/4 inch to 2 inches thick. In some
small areas, the surface layer is fine sandy loam.

Permeability is rapid. Surface runoff is slow. The avail-
able water capacity is low. The organic matter content in
the plow layer is about 0.5 to 1.0 percent. Reaction is
generally medium acid or strongly acid in the surface
layer. Lower layers are generally very low in available
phosphorus and available potassium.

Most areas are pastureland or woodland. This soil is
poorly suited to cultivated crops and moderately suited
to hay and pasture and trees. It is moderately suited to
most engineering uses.

This soil is poorly suited to corn, soybeans, and small
grain. It is subject to wind and water erosion if cultivated.
Yields for all crops are below average, even under good
management, unless rainfall is above average and
timely. Conservation tillage, contouring, winter cover
crops, and grassed waterways reduce erosion by wind
and water. Terraces are difficult to construct and main-
tain because of poor stability. Returning crop residue or
adding other organic material helps to maintain fertility
and reduce erosion.

This soil is moderately suited to hay and pasture.
There is little hazard of erosion on hayland or pasture.
The carrying capacity for pasture is limited during mid-
summer because of droughtiness.

The capability subclass is 1Vs.

63C—Chelsea loamy fine sand, 5§ to 9 percent
slopes. This moderately sloping, excessively drained soil
is in uplands on mound-like ridges and side slopes. A
few areas are on high stream benches. Individual areas
are irregular in shape and range from 10 to 50 acres.

Typically, the surface layer is dark brown loamy fine
sand about 4 inches thick. The subsurface layer is
brown, yellowish brown, and dark yellowish brown fine
sand about 37 inches thick. The next layer to a depth of
60 inches or more is similar to the subsurface layer but
has bands of brown, very friable loamy fine sand 1/4
inch to 2 inches thick. In some small areas the surface
layer is fine sandy loam.

Permeability is rapid. Surface runoff is medium. The
available water capacity is low. The organic matter con-
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tent in the plow layer is less than 0.5 percent. Reaction
is generally medium acid or strongly acid in the surface
layer. Lower layers are generally very low in available
phosphorus and available potassium.

Most areas are pastureland or woodland. This soil is
poorly suited to cultivated crops. It is moderately suited
to hay and pasture and trees. It is moderately suited to
most engineering uses.

This soil is poorly suited to corn, soybeans, and small
grain. It is subject to wind and water erosion if cultivated.
Yields for all crops are below average, even under good
management, unless rainfall is above average and
timely. Conservation tillage, contouring, winter cover
crops, and grassed waterways reduce erosion by wind
and water. Terraces are difficult to construct and main-
tain because of low stability. Returning crop residue or
adding other organic material helps to maintain fertility
and reduce erosion.

This soil is moderately suited to hay and pasture.
There is little hazard of erosion on hayland or pasture.
The carrying capacity for pasture is limited during mid-
summer because of droughtiness.

The capability subclass is IVs.

63D—Chelsea loamy fine sand, 9 to 18 percent
slopes. This strongly sloping and moderately steep, ex-
cessively drained soil is on upland ridges and side
slopes. Individual areas are irregular in shape and gener-
ally range from 5 to 50 acres.

Typically, the surface layer is brown loamy fine sand
about 2 inches thick. The subsurface layer is yellowish
brown fine sand about 30 inches thick. The next layer to
a depth of 60 inches or more is similar to the subsurface
layer but has bands of brown, very friable loamy fine
sand 1/4 inch to 2 inches thick.

Permeability is rapid. Surface runoff is moderately
rapid. The available water capacity is low. The organic
matter content in the plow layer is less than 0.5 percent.
Reaction is generally medium acid or strongly acid in the
surface layer. Lower layers are generally very low in
available phosphorus and available potassium.

Most areas are pastureland or woodland. This soil is
poorly suited to cultivated crops, hay and pasture, and
trees. It is moderately suited to most engineering uses.

This soil is poorly suited to corn, soybeans, and small
grain. It is subject to severe wind and water erosion if
cultivated. Yields are very low.

This soil is poorly suited to hay and pasture. if it is
used for pasture or hayland, however, there is little
hazard of erosion. The carrying capacity for pasture is
limited during midsummer because of droughtiness.

The capability subclass is Vis.

63F—Chelsea loamy fine sand, 18 to 25 percent
slopes. This steep, excessively drained soil is on irregu-
lar, convex side slopes in uplands. Individual areas are
irregular in shape and generally range from 5 to 40
acres.

SOIL SURVEY

Typically, the surface layer is brown loamy fine sand
about 2 inches thick. The subsurface layer is yellowish
brown fine sand about 26 inches thick. The next layer to
a depth of 60 inches or more is similar to the subsurface
layer but has bands of brown, very friable loamy fine
sand 1/4 inch to 2 inches thick.

Permeability is rapid. Surface runoff is rapid. The avail-
able water capacity is low. The organic matter content in
the plow layer is less than 0.5 percent. Reaction is gen-
erally medium acid or very strongly acid. Lower layers
generally are very low in available phosphorus and avail-
able potassium.

Most areas are woodland. This soil is poorly suited to
cultivated crops and hay. It is suited to pasture and
trees. It is moderately suited to most engineering uses.

This soil is poorly suited to corn, soybeans, and small
grain. It is subject to very severe wind and water erosion
if cultivated. Yields are very low.

This soil is poorly suited to hay but is suited to pas-
ture. If it is used for pasture, there is little hazard of
erosion. The carrying capacity for pasture is limited
during midsummer because of droughtiness.

The capability subclass is Vlis.

65E2—LIndley loam, 14 to 18 percent slopes, mod-
erately eroded. This moderately steep, well drained soil
is on convex side slopes and nose slopes in uplands.
Individual areas are irregular in shape and range from 20
to 100 acres.

Typically, the surface layer is dark brown loam with
some mixing of yellowish brown clay loam and is about 6
inches thick. The subsoil is yellowish brown, firm clay
loam about 44 inches thick. The substratum is yellowish
brown clay loam.

included with this soil in mapping are soils that formed
in 14 to 24 inches of friable loam over firm clay loam.
Also included are areas where the subsoil is reddish
brown silty clay. These areas are in a narrow band
around the heads of some drainageways. They are
wetter than this Lindley soil. They make up less than 4
percent of the map unit.

Permeability is moderately slow, and surface runoff is
rapid. The available water capacity is high. The organic
matter content of the plow layer is less than 0.5 percent.
Reaction is generally strongly acid in the surface layer
unless the soil has been limed in the past 5 years. The
subsoil is medium in available phosphorus and very low
in available potassium. Tilth generally is poor. The soil
becomes cloddy if worked when too wet.

Most areas are permanent pasture. A few are wood-
land. Many areas were cropped in the past. This soil is
poorly suited to cultivated crops and moderately suited
to hay and pasture. It is poorly suited to most engineer-
ing uses.

This soil is poorly suited to corn, soybeans, and small
grain. There is a severe hazard of erosion in cultivated
areas. Conservation tillage, winter cover crops, and con-
touring reduce soil loss. Returning crop residue or adding
other organic material helps to improve fertility and tilth.
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This soil is moderately suited to grasses and legumes.
There is little hazard of erosion on pastureland. Harvest-
ing hay is somewhat difficult because of the steepness
of the slopes. Overgrazing or grazing when the sail is too
wet compacts the - surface, increases runoff, and may
cause gullying along livestock trails. Pasture rotation,
proper stocking, and deferred grazing during wet periods
are needed to keep pasture and soil in good condition.

This soil is moderately suited to trees. If it is used for
woodland, there is little hazard of erosion. Proper man-
agement is needed to maintain good stands.

The capability subclass is Vle.

65F—Lindley loam, 18 to 25 percent slopes. This
steep, well drained soil is on convex side slopes and
nose slopes in uplands. Individual areas are irregular in
shape and range from 10 to 50 acres.

Typically, the surface layer is brown and dark brown
loam about 5 inches thick. The subsurface layer is brown
loam about 2 inches thick. The subsoil is yellowish
brown, firm clay loam about 42 inches thick. The sub-
stratum is yellowish brown clay loam.

Included with this soil in mapping are small areas
where the subsoil is reddish brown silty clay. These
areas are in a narrow band around the heads of some
drainageways. They are wetter than this Lindley loam.
They make up less than 3 percent of the map unit.

Permeability is moderately slow. Surface runoff is
rapid. The available water capacity is high. The organic
matter content in the plow layer is less than 0.5 percent.
Reaction is generally strongly acid in the surface layer
unless the soil has been limed in the past 5 years. The
subsoil is medium in available phosphorus and very low
in available potassium. Tilth is generally fair, but the soil
becomes cloddy if worked when too wet.

Most areas are permanent pasture. Some are wood-
land. This soil is poorly suited to cultivated crops and
moderately suited to pasture. It is poorly suited to most
engineering uses.

This soil is poorly suited to corn, soybeans, and small
grain. The hazard of erosion is very severe in cultivated
areas. The steep slope makes use of machinery hazard-
ous.

This soil is moderately suited to grasses and legumes
and pasture. There is little hazard of erosion if it is used
for pasture. Harvesting hay is somewhat difficult because
of the steepness of the slopes. Overgrazing or grazing
when the soil is too wet compacts the surface, increases
runoff, and may cause gullying along livestock trails. Pas-
ture rotation, proper stocking, and deferred grazing
during wet periods are needed to keep the pasture and
soil in good condition.

This soil is moderately suited to trees. There is little
hazard of erosion in woodland. Proper management is
needed to maintain good stands.

The capability subclass is Vlle.

65F3—Lindley clay loam, 18 to 25 percent slopes,
severely eroded. This steep, well drained soil is on
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convex side slopes in uplands. Individual areas are irreg-
ular in shape and range from 10 to 50 acres.

Typically, the surface layer is mixed brown and yellow-
ish brown clay loam about 2 inches thick. The subsoil is
yellowish brown, firm clay loam about 38 inches thick.
The substratum is yellowish brown clay loam.

Included with this soil in mapping are small areas
where the subsoil is reddish brown silty clay. These
areas are in a narrow band around the heads of some
drainageways and are wetter than this Lindley soil. They
make up less than 3 percent of the map unit.

Permeability is moderately slow. Surface runoff is
rapid. The available water capacity is high. The organic
matter content of the plow layer is less than 0.5 percent.
Reaction is usually strongly acid in the surface layer
unless the soil has been limed in the past 5 years. The
subsoil is medium in available phosphorus and very low
in available potassium. Tilth is poor. The surface layer is
generally cloddy.

Most areas are permanent pasture. This soil is poorly
suited to cultivated crops and hay. It is poorly suited to
most engineering uses.

This soil is poorly suited to corn, soybeans, and small
grain. The hazard of erosion is very severe in cultivated
areas. Yields may be very low. The steep slope makes
use of machinery hazardous.

This soil is poorly suited to grasses and legumes.
Pastureland, however, is one of the best uses for this
soil. There is little hazard of erosion on well managed
areas. Reseeding may be difficult because of the clay
loam texture, firm consistence, and low fertility in the
surface layer. Fertilizer, lime, and a seeding method that
leaves intact as much of the old vegetation as possible
are needed. Harvesting hay is somewhat difficult be-
cause of the steepness of the slope. Overgrazing or
grazing when the soil is too wet compacts the surface,
increases runoff, and may cause gullying along livestock
trails. Pasture rotation, proper stocking, and deferred
grazing during wet periods are needed to keep the pas-
ture and soil in good condition.

This soil is moderately suited to trees. Production is
low on timberland, but the hazard of erosion is also low.
Seediing mortality is high unless suitable species are
selected. Proper management is needed to maintain
good stands.

The capability subclass is Vlle.

83B—Kenyon loam, 2 to 5 percent slopes. This
gently sloping, moderately well drained soil is on convex
ridgetops and side slopes in uplands. Individual areas
are irregular in shape. They range from 5 to several
hundred acres and may extend across several farms.

Typically, the surface layer is very dark brown loam
about 11 inches thick. The subsurface layer is very dark
grayish brown, brown, and dark brown loam about 7
inches thick. The subsoil is about 36 inches thick. The
upper part is brown, friable loam; the middle part is
yellowish brown and dark yellowish brown, firm loam;
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and the lower part is mottled grayish brown and yellow-
ish brown, firm loam. The substratum is mottled grayish
brown and yellowish brown loam. In some areas the
surface layer is sandy loam.

Permeability is moderate, but the soil is more perme-
able in the upper part than in the lower part. Because of
the difference in permeability, water tends to move later-
ally. In wet seasons seepy areas may develop for short
periods. Runoff is medium. The available water capacity
is high. The organic matter content of the plow layer is
3.0 to 4.0 percent. Reaction in the surface layer is gener-
ally medium acid or slightly acid unless the soil has been
limed in the past 5 years. The subsoil is very low in
available phosphorus and available potassium. Tilth is
generally good.

Nearly all areas are cropland. Some are pasture or
hayland. This soil is well suited to cultivated crops and to
hay and pasture. It is well suited to most engineering
uses.

This soil is well suited to corn, soybeans, and small
grain. Erosion is a hazard in cultivated areas. Conserva-
tion tillage, winter cover crops, and grassed waterways
help to prevent excessive soil loss. Erosion control prac-
tices, such as contouring or terracing, are needed. If this
soil is contoured or terraced, tile drains are needed to
prevent seepy spots. Returning crop residue or adding
other organic material helps to improve fertility and main-
tain tilth.

This soil is well suited to legumes and grasses for hay
and pasture. There is little hazard of erosion on hayland
or pasture. Overgrazing or grazing when the soil is too
wet compacts the surface and increases runoff. Proper
stocking, pasture rotation, and deferred grazing are
needed to keep the pasture and soil in good condition.

The capability subclass is lle.

83C—Kenyon loam, 5 to 9 percent slopes. This
moderately sloping, moderately well drained soil is on
convex ridgetops and side slopes in uplands. Individual
areas are irregular in shape. They range from 10 to
several hundred acres and may extend across several
farms.

Typically, the surface layer is very dark brown loam
about 11 inches thick. The subsurface layer is very dark
brown loam about 4 inches thick. The subsoil is about 39
inches thick. The upper part is brown, friable loam; the
middle part is dark yellowish brown, firm loam; and the
lower part is yellowish brown, firm loam. The substratum
is mottled grayish brown and yellowish brown loam. In
some areas, the surface layer is sandy loam.

Included with this soil in mapping are areas where the
surface layer is thinner and lower in organic matter.
These areas are on the steepest part of the side slopes
and on the convex nose slopes. They make up less than
10 percent of the map unit.

Permeability is moderate, but the soil is more perme-
able in the upper part than in the lower part. Because of
the difference in permeability, water tends to move later-
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ally. In wet seasons seepy areas may develop for short
periods. Surface runoff is medium. The available water
capacity is high. The organic matter content of the plow
layer is 3.0 to 4.0 percent. Reaction in the surface layer
is generally medium acid or slightly acid unless the soil
has been limed in the past 5 years. The subsoil is very
low in available phosphorus and available potassium.
Tilth generally is good.

Many areas are cropland. Many are hayland or pas-
ture. This soil is moderately suited to cultivated crops
and well suited to hay and pasture. It is moderately
suited to most engineering uses.

This soil is moderately suited to corn, soybeans, and
small grain. Erosion is a hazard in cultivated areas. Con-
servation tillage, winter cover crops, and grassed water-
ways help to prevent excessive soil loss. Erosion control
practices, such as contouring or terracing, may be
needed. If this soil is contoured or terraced, tile drains
are needed to prevent seepy spots. Returning crop resi-
due or adding other organic material helps to improve
fertility and maintain tilth.

This soil is well suited to grasses and legumes for hay
and pasture. There is little hazard of erosion on hayland
or pasture. Overgrazing or grazing when the soil is too
wet compacts the surface and increases runoff. Proper
stocking, pasture rotation, and deferred grazing are
needed to keep the pasture and soil in good condition.

The capability subclass is llle.

83C2—Kenyon loam, 5 to 9 percent slopes, moder-
ately eroded. This moderately sloping, moderately well
drained soil is on convex ridgetops and side slopes in
uplands. Individual areas are irregular in shape and
range from 10 to 200 acres or more.

Typically, the surface layer is very dark grayish brown
loam with some mixing of brown loam and is about 8
inches thick. The subsoil is about 38 inches thick. The
upper part is brown, friable loam; the middle part is dark
yellowish brown, firm loam; and the lower part is yellow-
ish brown, firm loam. The substratum is mottled grayish
brown and yellowish brown loam. In some areas the
surface layer is sandy loam.

Included in mapping are areas where most of the
topsoil has been removed by erosion. In these areas the
organic matter content is lower than in this Kenyon soil.
These areas are on the steepest part of side slopes and
on convex nose slopes. They make up less than 10
percent of the map unit.

Permeability is moderate, but the soil is more perme-
able in the upper part than in the lower part. Because of
the difference in permeability, water tends to move later-
ally, and in wet seasons seepy areas may develop for
short periods. Surface runoff is medium. The available
water capacity is high. The organic matter content in the
plow layer is 2.0 to 3.0 percent. Reaction in the surface
layer is generally medium acid or slightly acid unless the
soil has been limed in the past 5 years. The subsoil is
very low in available phosphorus and available potas-
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sium. Tilth is commoniy poor, and the soil is commonly
cloddy.

Most areas are cropland or were cropped in the past.
This soil is moderately suited to cultivated crops and well
suited to hay and pasture. It is moderately suited to most
engineering uses.

This soil is moderately suited to corn, soybeans, and
small grain. Because material from the subsoil, which is
very low in available phosphorus, available potassium,
and organic matter, has been mixed into the plow layer,
more fertilizer is needed to maintain high yields. Because
the organic matter content of the plow layer is lower in
this soil than in less eroded adjacent soils, less herbicide
is needed. Failure to. adjust the rates of herbicides, par-
ticularly those that are very sensitive to organic matter
levels, lowers yields and in some areas causes severe
loss of plant population. Erosion is a hazard in cultivated
areas. Conservation tillage, winter cover crops, and
grassed waterways are needed to prevent excessive soil
loss. Erosion control practices, such as contouring or
terracing, may be needed. If this soil is contoured or
terraced, tile drains are needed to prevent seepy spots.
Returning crop residue or adding other organic material
helps to improve fertility and tilth.

This soil is well suited to legumes and grasses for hay
and pasture. There is little hazard of erosion on hayland
or pastureland. Overgrazing or grazing when the soil is
too wet compacts the surface and increases runoff.
Proper stocking, pasture rotation, and deferred grazing
help to keep the pasture and soil in good condition.

The capability subclass is lile.

83D—Kenyon loam, 9 to 14 percent slopes. This
strongly sloping, moderately well drained soil is on
convex side slopes in uplands. Individual areas are irreg-
ular in shape and range from 10 to 50 acres.

Typically, the surface layer is very dark grayish brown
loam about 10 inches thick. The subsurface layer is very
dark grayish brown loam about 2 inches thick. The sub-
soil is about 37 inches thick. The upper part is brown,
friable loam; the middle part is dark yellowish brown, firm
loam; and the lower part is yellowish brown, firm loam.
The substratum is mottled grayish brown and yellowish
brown loam. In some areas the surface layer is sandy
loam.

Included with this soil in mapping are areas where the
surface layer is thinner and lower in organic matter.
These areas are on the steepest part of side slopes and
on convex nose slopes. They make up less than 10
percent of the map unit.

Permeability is moderate, but the soil is more perme-
able in the upper part than in the lower part and substra-
tum. Because of the difference in permeability, water
tends to move laterally and seepy areas may develop for
short periods in wet seasons. Runoff is moderately rapid.
The available water capacity is high. The organic matter
content in the plow layer is 2.0 to 3.0 percent. Reaction
in the surface layer is generally medium acid or slightly
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acid unless the soil has been limed in the past 5 years.
The subsoil is very low in available phosphorus and
available potassium. Tilth generally is good.

Many areas are cropland. Many are hayland or pastur-
eland. This soil is moderately suited to cultivated crops
and well suited to hay and pasture. It is moderately
suited to most engineering uses.

This soil is moderately suited to corn, soybeans, and
small grain. Erosion is a hazard in cultivated areas. Con-
servation tillage, winter cover crops, and grassed water-
ways help to prevent excessive soil loss. Erosion control
practices, such as contouring or terracing, may be
needed. If this soil is contoured or terraced, tile drains
are needed to prevent seepy spots. Returning crop resi-
due or adding other organic material helps to improve
fertility and maintain tilth.

This soil is well suited to legumes and grasses for hay
and pasture. There is little hazard of erosion on hayland
or pastureland. Overgrazing or grazing when the soil is
too wet compacts the surface and increases runoff.
Proper stocking, pasture rotation, and deferred grazing
are needed to keep the pasture and soil in good condi-
tion.

The capability subclass is llle.

83D2—Kenyon loam, 9 to 14 percent slopes, mod-
erately eroded. This strongly sloping, moderately well
drained soil is on convex side slopes in uplands. Individ-
ual areas are irregular in shape and range from 10 to
100 acres.

Typically, the surface layer is very dark grayish brown
loam with some mixing of brown loam and is about 8
inches thick. The subsoil is about 33 inches thick. The
upper part is brown, friable loam; the middle part is dark
yellowish brown, firm loam; and the lower part is yellow-
ish brown, firm loam. The substratum is mottied grayish
brown and yellowish brown loam. In some areas the
surface layer is sandy loam.

Included with this soil in mapping are small areas
where most of the original surface layer has been re-
moved by erosion. In these areas the organic matter
content is lower than in this Kenyon soil. These areas
are on the steepest part of side slopes and on convex
nose slopes. They make up less than 10 percent of the
map unit.

Permeability is moderate, but the soil is more perme-
able in the upper part than in the lower part. Because of
the difference in permeability, water tends to move later-
ally, and in wet seasons seepy areas may develop for
short periods. Runoff is moderately rapid. The available
water capacity is high. The organic matter content in the
plow layer is 1.0 to 2.0 percent. Reaction in the surface
layer is generally medium acid or slightly acid unless the
soil has been limed in the past 5 years. The subsoil is
very low in available phosphorus and very low in availa-
ble potassium. Tilth is generally poor. The soil is cloddy
if worked when too wet.

Most areas are cropland. Some are pastureland or
hayland. This soil is moderately suited to cuitivated crops
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and to hay and pasture. It is moderately suited to most
engineering uses.

This soil is moderately suited to corn, soybeans, and
smali grain. Some material from the subsoil, which is
very low in phosphorus, potassium, and organic matter,
has been mixed into the plow layer. As a result, more
fertilizer is needed to maintain high yields. Because the
organic matter content of the plow layer is lower in this
soil than in uneroded adjacent soils, less herbicide is
needed. Failure to adjust the rates of herbicides, particu-
larly’ those that are very sensitive to organic matter
levels, lowers yields and in some cases causes severe
loss of plant population. Erosion is a hazard in cultivated
areas. Conservation tillage, winter cover crops, and
grassed waterways help to prevent excessive soil loss.
Erosion control practices, such as contouring or terrac-
ing, may be needed. If this soil is contoured or terraced,
tile drains are needed to prevent seepy spots. Returning
crop residue or adding other organic matter helps to
improve fertility and tilth.

This soil is moderately suited to legumes and grasses
for hay and pasture. If it is used for hay or pasture, there
is little hazard of erosion. Overgrazing or grazing when
the soil is too wet compacts the surface and increases
runoff. Proper stocking, pasture rotation, and deferred
grazing are needed to keep the pasture and soil in good
condition.

The capability subclass is llle.

84—Clyde siity clay loam, 0 to 2 percent slopes.
This nearly level, poorly drained soil is along drain-
ageways and in lower concave areas in uplands. It is
subject to frequent flooding. Individual areas are irregular
or long and range from 20 to 200 acres or more.

Typically, the surface layer is black silty clay loam
about 9 inches thick. The subsurface layer is black and
very dark gray silty clay loam about 14 inches thick. The
subsoil is about 22 inches thick. The upper part is dark
grayish brown, olive gray, and dark gray, friable silty clay
loam and loam; the middle part is olive gray, very friable
sandy loam and loamy sand; and the lower part is mot-
tled gray and yellowish brown, firm loam. The substratum
is gray and yellowish brown loam.

Permeability is moderate, but the soil is more perme-
able in the upper part than in the lower part. Surface
runoff is slow. The available water capacity is high. The
organic matter content in the plow layer is about 9.0 to
11.0 percent. Reaction is generally neutral or slightly
acid in the surface layer. The subsoil is very low in
available phosphorus and available potassium. Tilth is
generally fair unless the soil has been worked when too
wet.

Many areas are cropland. Many are pastureland. This
soil is well suited to cultivated crops and to hay and
pasture. It is poorly suited to most engineering uses.

This soil is well suited to corn, soybeans, and small
grain. Tile drains, however, are needed to utilize the full
potential of the soil. Because wetness is partly the result
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of hillside seepage, a drainage system that intercepts
laterally moving water is most successful. Stones and
boulders are common in many unimproved areas and
must be removed before the soil can be cropped. Re-
turning crop residue or adding other organic material
helps to improve fertility and tilth.

This soil is well suited to hay or pasture if it is ade-
quately drained. Overgrazing or grazing when the soil is
too wet compacts the surface and results in poorer tilth.
Proper stocking, pasture rotation, and deferred grazing
help to keep the pasture and soil in good condition.

The capability subclass is llw.

109C—Backbone fine sandy loam, 4 to 12 percent
slopes. This moderately sloping and strongly sloping,
somewhat excessively drained soil is on ridges and
convex side slopes in uplands. Individual areas are irreg-
ular in shape and range from 5 to 40 acres.

Typically, the surface layer is dark brown with some
brown fine sandy loam about 9 inches thick. The subsur-
face layer is dark yellowish brown fine sandy loam about
2 inches thick. The subsoil is about 23 inches thick. It is
dominantly dark yellowish brown, friable fine sandy loam.
Fractured limestone bedrock is at 34 inches. In some
areas the surface layer is lighter colored and thinner.

Permeability is moderately rapid in the upper part of
the soil and moderately slow in the lower part. Surface
runoff is medium. The available water capacity is very
low to low. Organic matter content in the plow layer is
about 0.5 to 1.0 percent. Reaction in the surface and
subsurface layers is generally neutral or slightly acid but
is strongly acid in some areas. The subsoil is generally
low in available phosphorus and very low in available
potassium. Tilth is fair.

Many areas are cropland or pastureland. Some are
woodland. This soil is poorly suited to cultivated crops,
hay and pasture, and trees. It is moderately or poorly
suited to most engineering uses.

This soil is poorly suited to corn, soybeans, and small
grain. Yields are below average unless rainfall is above
average and timely. Both wind and water erosion are
hazards in cultivated areas. Conservation tillage, contour-
ing, winter cover crops, and grassed waterways reduce
erosion. Terraces are difficult to construct because of
shallowness over limestone. Returning crop residue or
adding other organic material helps to maintain fertility
and reduce erosion.

This soil is poorly suited to grasses and legumes for
hay and pasture. There is little hazard of erosion, howev-
er, on hayland or pasture. The carrying capacity for pas-
ture is limited during midsummer because of droughti-
ness.

The capability subclass is IVs.

110B—Lamont fine sandy loam, 2 to 5 percent
slopes. This gently sloping, well drained soil is on
upland ridges or high stream benches. Individual areas
are irregular in shape and range from 5 to 100 acres.
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Typically, the surface layer is very dark gray fine sandy
loam about 4 inches thick. The subsurface layer is brown
fine sandy loam about 6 inches thick. The subsoil is
about 30 inches thick. The upper part is dark yellowish
brown and dark brown, friable and very friable sandy
loam, and the lower part is yellowish brown, very friable
loamy sand. The substratum is yellowish brown loamy
sand.

Permeability is moderately rapid in the upper part of
the soil and very rapid in the lower part. Surface runoff is
slow. The available water capacity is low. The organic
matter content in the plow layer is about 0.5 to 1.0
percent. Reaction in the surface and subsurface layers is
medium acid or strongly acid. The subsoil is generally
medium in available phosphorus and very low in availa-
ble potassium. Tilth is fair.

Most areas are pastureland or woodland. A few are
cropland. This soil is poorly suited to cultivated crops
and moderately suited to hay and pasture and trees. It is
moderately suited to most engineering uses.

This soil is poorly suited to corn, soybeans, and small
grain. Yields tend to be below average unless rainfall is
above average and timely. If this soil is cultivated, there
is a hazard of both wind and water erosion. Conservation
tillage, contouring, winter cover crops, and grassed wa-
terways reduce soil loss by wind and water. Terraces
may be difficult to construct and maintain because of
poor stability. Returning crop residue or adding other
organic material helps to maintain fertility and reduce
erosion.

This soil is moderately suited to hay and pasture. If it
is used for pasture or hay, however, there is little hazard
of erosion. The carrying capacity for pasture is slightly
limited during midsummer because of droughtiness.

The capability subclass is llie.

110C—Lamont fine sandy loam, 5 to 9 percent
slopes. This moderately sloping, well drained soil is on
upland ridges and side slopes and on high stream
benches. Individual areas are.irregular in shape and
range from 5 to 50 acres.

Typically, the surface layer is very dark gray fine sandy
loam about 3 inches thick. The subsurface layer is brown
fine sandy loam about 5 inches thick. The subsoil is
about 26 inches thick. The upper part is dark yellowish
brown and dark brown, friable and very friable sandy
loam, and the lower part is yellowish brown, very friable
sandy loam. The substratum is yellowish brown loamy
sand.

Permeability is moderately rapid in the upper part of
the soil and very rapid in the lower part. Surface runoff is
medium. The available water capacity is low. The organic
matter content in the plow layer is less than 0.5 percent.
Reaction in the surface and subsurface layers is medium
acid or strongly acid. The subsoil is generally medium in
available phosphorus and very low in available potas-
sium.
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Most areas are pastureland or woodland. This soil is
poorly suited to cultivated crops and moderately suited
to hay, pasture, and trees and to most engineering uses.

This soil is poorly suited to corn, soybeans, and small
grain. Yields are below average unless rainfall is above
average and timely. Erosion by both wind and water is a
hazard in cultivated areas. A less intensive cropping ro-
tation or more conservation practices are needed on this
soil than on the less sloping Lamont soils. Conservation
tillage, contouring, winter cover crops, and grassed wa-
terways reduce soil loss by wind and water. Terraces
may be difficult to construct and maintain because of
poor stability. Returning crop residue or adding other
organic material helps to maintain fertility and reduce
erosion.

This soil is moderately suited to hay and pasture.
There is little hazard of erosion, however, on pasture or
hayland. The carrying capacity for pasture is limited
during midsummer because of droughtiness.

The capability subclass is llle.

118—Garwin silty clay loam, 0 to 2 percent slopes.
This nearly level, poorly drained soil is in uplands at the
heads of concave drainageways. Individual areas are
irregular in shape and range from 5 to 100 acres.

Typically, the surface layer is black silty clay loam
about 7 inches thick. The subsurface layer is black and
very dark gray silty clay loam about 15 inches thick. The
subsoil is about 26 inches thick. It is olive gray, friable
silty clay loam. The substratum is light brownish gray silt
loam.

Permeability is moderate. Surface runoff is slow. The
available water capacity is high. The organic matter con-
tent in the plow layer is about 5.5 to 6.5 percent. Reac-
tion is typically neutral or slightly acid in the surface
layer. The subsoil is generally very low in available phos-
phorus and very low in available potassium. Tilth is fair
unless the soil is worked when too wet.

Almost all areas are cropland. This soil is well suited
to cultivated crops and hay and pasture. It is poorly
suited to most engineering uses.

This soil is well suited to corn, soybeans, and small
grain. Artificial drainage, however, is needed to use the
soil to its full potential. Returning crop residue or adding
other organic material helps to improve fertility and main-
tain tilth.

This soil is well suited to grasses for hay and pasture.
Overgrazing or grazing when the soil is wet compacts
the surface and results in poorer tilth. Proper stocking,
pasture rotation, deferred grazing, and restricted use
during wet periods are needed to keep the pasture and
soil in good condition.

The capability subclass is llw.

119—Muscatine silty clay loam, 0 to 2 percent
slopes. This nearly level, somewhat poorly drained soil
is on broad upland divides. Individual areas are irregular
in shape. They range from 10 to several hundred acres
and may extend across several farms.
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Typically, the surface layer is black silty clay loam
about 8 inches thick. The subsurface layer is very dark
brown and very dark grayish brown silty clay loam about
12 inches thick. The subsoil is friable silty clay loam
about 26 inches thick. The upper and middle part is dark
grayish brown, and the lower part is dark grayish brown
with grayish brown and yellowish brown mottles. The
substratum is olive gray silt loam with yellowish brown
mottles.

Included in mapping are small areas of Garwin soils,
which are more poorly drained than Muscatine soils.
Garwin soils are in small drainageways. They make up
about 5 percent of the map unit.

Permeability is moderate. Surface runoff is slow. The
available water capacity is very low. The organic matter
content in the plow layer is about 5.0 to 6.0 percent.
Reaction in the surface layer is generally medium acid or
strongly acid unless the soil has been limed in the past 5
years. The subsoil is generally low in available phospho-
rus and very low in available potassium. Tilth is generally
fair or good unless the soil has been worked when too
wet.

Nearly ali areas are cropland. This soil is well suited to
cultivated crops and to hay and pasture. It is moderately
or poorly suited to most engineering uses.

This soil is well suited to corn, soybeans, and small
grain. There is, however, some hazard of soil blowing in
cultivated areas. Returning crop residue or adding other
organic material helps to improve fertility and maintain
tilth. Tile drains may be needed.

This soil is well suited to grasses and legumes for hay
and pasture. Overgrazing or grazing when the soil is too
wet compacts the surface and results in poorer tilth.
Proper stocking, pasture rotation, deferred grazing, and
restricted use during wet periods are needed to keep the
pasture and soil in good condition.

The capability class is !.

119B—Muscatine siity clay loam, 2 to 5 percent
slopes. This gently sloping, somewhat poorly drained
soil is on loess covered uplands around the heads of
drainageways and on foot slopes. Individual areas are
irregular in shape and range from 10 to 50 acres.

Typically, the surface layer is black silty clay loam
about 8 inches thick. The subsurface layer is very dark
grayish brown silty clay loam about 12 inches thick. The
subsoil is friable silty clay loam about 24 inches thick.
The upper and middle part is dark grayish brown, and
the lower part is dark grayish brown with yellowish brown
mottles. The substratum is olive gray silt loam with yel-
lowish brown mottles.

Permeability is moderate. Surface runoff is medium.
The available water capacity is very high. The organic
matter content in the plow layer is about 4.5 to 5.5
percent. Reaction in the surface layer is generally
medium acid unless the soil has been limed in the past 5
years. The subsoil is generally low in available phospho-
rus and very low in available potassium. Tilth is generally
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fair or good unless the soil has been worked when too
wet.

Nearly all areas are cropland. This soil is well suited to
cultivated crops and to hay and pasture. It is moderately
or poorly suited to most engineering uses.

This soil is well suited to corn, soybeans, and small
grain. There is, however, some hazard of erosion in
cultivated areas. The soil is subject to overwash from
upslope and may be wet or seepy during periods of high
rainfall. Terracing or contouring this soil and the area
upslope reduces erosion. Tile drains may be needed to
reduce wetness. Returning crop residue or adding other
organic material helps to improve fertility and maintain
tilth.

This soil is well suited to grasses and legumes for hay
and pasture. Overgrazing or grazing when the soil is too
wet compacts the surface and results in poorer tilth.
Proper stocking, pasture rotation, deferred grazing, and
restricted use during wet periods are needed to keep the
pasture and soil in good condition.

The capability subclass is lle.

120—Tama slity clay loam, 0 to 2 percent slopes.
This nearly level, well drained soil is on narrow upland
ridgetops. Individual areas are irregular in shape and
range from 5 to 20 acres.

Typically, the surface layer is black silty clay loam
about 8 inches thick. The subsurface layer is very dark
brown silty clay loam about 10 inches thick. The subsoil
is friable silty clay loam about 32 inches thick. The upper
part is dark brown and brown, and the lower part is dark
yellowish brown. The substratum to a depth of 60 inches
is dark yellowish brown silt loam. Below that, it is yellow-
ish brown loam.

Permeability is moderate. Surface runoff is slow. The
available water capacity is high. The organic matter con-
tent in the plow layer is about 3.5 to 4.5 percent. Reac-
tion is typically medium acid or slightly acid in the sur-
face layer and the upper part of the subsoil. The subsoil
is generally medium in available phosphorus and very
low in available potassium. Tilth is good.

Nearly all areas are cropland. This soil is well suited to
cultivated crops, hay and pasture, and trees. It is moder-
ately suited to most engineering uses.

This soil is well suited to corn, soybeans, and small
grain. There is, however, some hazard of soil blowing in
cultivated areas. Returning crop residue or adding other
organic material helps to improve fertility and maintain
tilth.

This soil is well suited to grasses and legumes for hay
and pasture. Overgrazing or grazing when the soil is wet
compacts the surface and results in poorer tilth. Proper
stocking, pasture rotation, deferred grazing, and restrict-
ed use during wet periods are needed to keep the pas-
ture and soil in good condition.

The capability class is |I.

120B—Tama silty clay loam, 2 to 5 percent slopes.
This gently sloping, well drained soil is on upland ridges
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above the moderately sloping Tama soils. individual
areas are irregular in shape and range from 5 to 100
acres or more.

Typically, the surface layer is black silty clay loam
about 8 inches thick. The subsurface layer is very dark
grayish brown silty clay loam about 7 inches thick. The
subsoil is about 29 inches thick. The upper few inches
are brown, friable silty clay loam. The rest is dark yellow-
ish brown, friable silty clay loam. Some mottles are in the
lower part. The substratum to a depth of 56 inches is
dark yellowish brown silt loam. Next is a layer of yellow-
ish brown sandy loam 8 inches thick. Below that is yel-
lowish brown loam. In some areas loam is at a depth as
shallow as 36 inches.

Permeability is moderate. Surface runoff is medium.
The available water capacity is high. The organic matter
content in the plow layer is about 3.0 to 4.0 percent.
Reaction is typically medium acid or slightly acid in the
surface layer and the upper part of the subsoil. The
subsoil is generally medium in available phosphorus and
very low in available potassium. Tilth is good.

Nearly all areas are cropland. This soil is well suited to
cultivated crops, hay and pasture, and trees. It is moder-
ately suited to most engineering uses.

This soil is well suited to corn, soybeans, and small
grain. Erosion, however, is a hazard in cultivated areas.
Conservation tillage, winter cover crops, and grassed
waterways help to prevent excessive soil loss. In places
the use of erosion control practices, such as contouring
and terracing, is difficult because of complex slopes. in
most places, however, these practices are suitable. Re-
turning crop residue or adding other organic material
helps to improve fertility and maintain tilth.

This soil is well suited to grasses and legumes for hay
and pasture. There is little hazard of erosion on hayland
or pastureland. Overgrazing or grazing when the soil is
too wet compacts the suiface, increases runoff, and re-
sults in poorer tilth. Pasture rotation, proper stocking,
and deferred grazing during wet periods are needed to
keep the pasture and soil in good condition.

The capability subclass is lle.

120C—Tama silty clay loam, 5 to 9 percent slopes.
This moderately sloping, well drained soil is on convex
side slopes in uplands below the less sloping Tama
soils. Individual areas are long and irregular in shape and
range from 5 to 20 acres.

Typically, the surface layer is very dark brown silty clay
loam about 7 inches thick. The subsurface layer is dark
brown silty clay loam about 5 inches thick. The subsoil is
friable silty clay loam about 26 inches thick. The upper
part is brown, and the lower part is dark yellowish brown.
The substratum to a depth of 48 inches is yellowish
brown silt loam. Next is a layer of yellowish brown sandy
loam. Below that is yellowish brown loam. In some areas
loam is at a depth as shallow as 36 inches.

Permeability is moderate. Surface runoff is medium.
The available water capacity is high. The organic matter
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content in the plow layer is about 3.0 to 4.0 percent.
Reaction is typically medium acid or slightly acid in the
surface layer and the upper part of the subsoil. The
subsoil is generally medium in available phosphorus and
very low in available potassium. Tilth is generally good.

Most areas are cropland. Some are permanent pasture
or hayland. This soil is well suited to cultivated crops,
hay and pasture, and trees. It is moderately suited to
most engineering uses.

This soil is well suited to corn, soybeans, and small
grain. Erosion, however, is a hazard on cultivated areas.
Conservation tillage, winter cover crops, and grassed
waterways help to prevent excessive soil loss. In places,
contouring and terracing are difficult because of irregular
contours, but in most places these practices are suitable.
Returning crop residue or adding other organic material
helps to improve fertility and maintain tilth.

This soil is well suited to grasses and legumes for hay
and pasture. There is little hazard of erosion on hayland
or pasture. Overgrazing or grazing when the soil is too
wet compacts the surface, increases runoff, and results
in poor tilth. Pasture rotation, proper stocking, and de-
ferred grazing during wet periods are needed to keep the
pasture and soil in good condition.

The capability subclass is llle.

120C2—Tama silty clay loam, 5 to 9 percent
slopes, moderately eroded. This moderately sloping,
well drained soil is on convex side slopes in uplands
below the less sloping Tama soils. Individual areas are
long and irregular in shape and range from 5 to 50
acres.

Typically, the surface layer is very dark brown silty clay
loam with some mixing of brown silty clay loam and is
about 8 inches thick. The subsoil is friable silty clay loam
about 26 inches thick. The upper part is brown, and the
lower part is dark yellowish brown. The substratum to a
depth of 44 inches is yellowish brown silt loam. Next is a
layer of dark yellowish brown sandy loam about 8 inches
thick. Below that is yellowish brown loam. In some areas
loam is at a depth as shallow as 36 inches.

Permeability is moderate. Surface runoff is medium.
The available water capacity is high. The organic matter
content in the plow layer is about 2.0 to 3.0 percent.
Reaction is typically medium or slightly acid in the sur-
face layer and the upper part of the subsoil. The subsoil
is generally medium in available phosphorus and very
low in available potassium. Tilth generally is poorer than
in the uneroded Tama soils.

Most areas are cropland. A few are pastureland or
hayland. This soil is well suited to cultivated crops, hay
and pasture, and trees. It is moderately suited to most
engineering uses.

This soil is well suited to corn, soybeans, and small
grain. Some material from the subsoil, which is very low
in available phosphorus and has a much lower organic
matter content than the surface layer, has been mixed
into the plow layer. As a result, more fertilizer is needed
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to maintain high yields. Because the organic matter con-
tent of the plow layer is lower in this soil than in the
adjacent uneroded Tama soils, less herbicide is needed.
Failure to adjust the rates of herbicides, particularly
those that are very sensitive to organic matter levels,
lowers yields and in some cases causes severe loss of
plant population. Erosion is a hazard in cultivated areas.
Conservation tillage, winter cover crops, and grassed
waterways help to prevent excessive soil loss. In places
contouring and terracing are difficult because of irregular
contours, but in most places these practices are suitable.
Returning crop residue or adding other organic material
helps to improve fertility and tilth.

This soil is well suited to grasses and legumes for hay
and pasture. There is little hazard of erosion on hayland
or pastureland. Overgrazing or grazing when the soil is
too wet compacts the surface, increases runoff, and re-
sults in even poorer tilth. Pasture rotation, proper stock-
ing, and deferred grazing during wet periods are needed
to keep the pasture and soil in good condition.

The capability subclass is llle.

122—Sperry silt loam, 0 to 1 percent slopes. This
nearly level, poorly drained or very poorly drained soil is
in level or slightly depressional areas on the broad, loess
covered flat ridgetops in uplands. It is subject to frequent
ponding. Individual areas are irregular in shape and
range from 5 to 15 acres.

Typically, the surface layer is black silt loam about 9
inches thick. The subsurface layer is very dark gray and
dark gray silt loam about 13 inches thick. The subsoil is
about 24 inches thick. The upper part is black, firm silty
clay; the middle part is very dark gray, firm silty clay
loam; and the lower part is dark gray, firm silty clay loam.
The substratum is dark gray silty clay loam.

Permeability is slow and very slow. Surface runoff is
very slow. The available water capacity is high. The
organic matter content in the plow layer is about 3.0 to
4.0 percent. Reaction in the surface layer and the upper
part of the subsoil is slightly acid or medium acid unless
the soil has been limed within the past 5 years. The
subsoil is very low in available phosphorus and available
potassium. Tilth is fair unless the soil has been worked
when too wet.

Almost all areas are cropland. This soil is moderately
suited to cultivated crops and to hay and pasture. It is
poorly suited to most engineering uses.

This soil is moderately suited to corn, soybeans, and
small grain. It is poorly drained or very poorly drained
and may be ponded at times. Both surface drainage and
tile drainage are needed. Tile drains function slowly be-
cause of the slow and very slow permeability of the soil.
Returning crop residue or adding other organic material
helps to improve fertility and maintain tilth.

This soil is moderately suited to grasses and legumes
for hay and pasture. Overgrazing or grazing when the
soil is wet compacts the surface and results in poorer
tilth. Proper stocking, pasture rotation, deferred grazing,
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and restricted use during wet periods are needed to
keep the pasture and soil in good condition.
The capability subclass is lilw.

127—Wiota silt loam, loamy substratum, 1 to 3 per-
cent slopes. This nearly level and gently sloping, well
drained soil formed in alluvium on low stream terraces. It
is subject to rare flooding. Individual areas are irregular
in shape and range from 5 to 150 acres.

Typically, the surface layer is very dark brown silt loam
about 7 inches thick. The subsurface layer is very dark
grayish brown and dark brown silty clay loam about 9
inches thick. The subsoil is brown, friable silty clay loam
about 31 inches thick. The substratum is dark yellowish
brown sandy loam with dark grayish brown and grayish
brown mottles.

Permeability is moderate in the upper part of the soil
and rapid in the lower part. Surface runoff is medium.
The available water capacity is high. The organic matter
content in the plow layer is about 3.0 to 4.0 percent.
Reaction is typically slightly acid or medium acid in the
surface layer unless the soil has been limed in the past 5
years. The subsoil is very low in available phosphorus
and low in available potassium. Tilth generally is good.

Nearly all areas are cropland. This soil is well suited to
cultivated crops and to hay and pasture. It is moderately
or poorly suited to most engineering uses.

This soil is well suited to corn, soybeans, and small
grain. There is, however, some hazard of wind erosion in
cultivated areas. Returning crop residue or adding other
organic material helps to improve fertility and maintain
tilth.

This soil is well suited to grasses and legumes for hay
and pasture. Overgrazing or grazing when the soil is wet
compacts the surface and results in poorer tilth. Proper
stocking, pasture rotation, deferred grazing, and restrict-
ed use during wet periods are needed to keep the pas-
ture and soil in good condition.

The capability class is .

133—Colo silty clay loam, 0 to 2 percent slopes.
This nearly level, poorly drained soil is on alluvial flood
plains and in narrow drainageways in uplands. It is sub-
ject to occasional flooding (fig. 7). Individual areas are
irregular or long and range from 20 to several hundred
acres.

Typically, the surface layer is black silty clay loam
about 7 inches thick. The subsurface layer is silty clay
loam about 31 inches thick. The upper part is black, and
the lower part is very dark gray. The subsoil is olive gray,
friable silty clay loam about 13 inches thick. The substra-
tum is olive gray silty clay loam.

Permeability is moderate. Surface runoff is slow. The
available water capacity is high. The organic matter con-
tent in the plow layer is about 5.0 to 7.0 percent. Reac-
tion is typically neutral or slightly acid in the surface
layer. The subsurface layer is medium in available phos-
phorus and very low in available potassium. Tilth is gen-
erally fair unless the soil is worked when too wet.
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Figure 7.—An area of Colo, Nevin, and Wiota soils along Prairie Creek. The Colo soils are flooded. The foreground is Fayette soils.

Many areas are cropland. Some are pastureland. This
soil is well suited to cultivated crops and to hay and
pasture. It is poorly suited to most engineering uses.

This soil is well suited to corn, soybeans, and small
grain. It is poorly drained, however, and is subject to
frequent flooding. Artificial drainage is needed. Returning
crop residue or adding other organic material helps to
improve fertility and maintain tilth.

This soil is well suited to grasses for hay and pasture.
Overgrazing or grazing when the soil is wet compacts
the surface and results in poorer tilth. Proper stocking,
pasture rotation, deferred grazing, and restricted use
during wet periods are needed to keep the pasture and
soil in good condition.

The capability subclass is llw.

159—Finchford loamy sand, 0 to 2 percent slopes.
This nearly level, excessively drained soil is on high
alluvial flood plains along the major rivers. It is subject to
rare flooding. Individual areas are irregular in shape and
range from 20 to several hundred acres.

Typically, the surface layer is very dark brown loamy
sand about 8 inches thick. The subsurface layer is very
dark grayish brown loamy sand about 11 inches thick.
The subsoil is dark brown, loose sand about 18 inches

thick. The substratum is very dark grayish brown loamy
sand.

Permeability is very rapid. Surface runoff is slow. The
available water capacity is low. The organic matter con-
tent in the plow layer is 1.0 to 1.5 percent. Reaction in
the surface layer is generally medium acid or slightly acid
unless the soil has been limed in the last 5 years. The
subsoil is generally very low in available phosphorus and
available potassium. Tilth is generally good.

Most areas are pastureland. A few are cultivated. This
soil is poorly suited to cultivated crops and to hay and
pasture. It is poorly or moderately suited to most engi-
neering uses.

This soil is poorly suited to corn, soybeans, and small
grain. Yields for all crops are low, even under good
management, unless rainfall is above average and
timely. This soil is subject to infrequent flooding. Wind
erosion is a hazard in cultivated areas. Conservation
tillage and winter cover crops reduce wind erosion. Re-
turning crop residue or adding other organic material
helps to maintain fertility and reduce soil loss caused by
wind erosion.

This soil is poorly suited to grasses and legumes for
hay and pasture. If it is used for hayland or pastureland,
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however, there is little hazard of wind erosion. The carry-
ing capacity for pasture is limited during midsummer be-
cause of droughtiness.

The capability subclass is 1Vs.

162B—Downs siit loam, 2 to 5 percent slopes. This
gently sloping, well drained soil is on moderately wide
ridgetops in loess covered uplands. Individual areas are
irregular in shape and range from 20 to 200 acres or
more.

Typically, the surface layer is very dark grayish brown
silt loam about 7 inches thick. The subsurface layer is
brown silt loam about 3 inches thick. The subsoil is
friable silty clay loam about 42 inches thick. The upper
and middle parts are brown and dark yellowish brown,
and the lower part is mottled brown and yellowish brown.
The substratum is mottled brown and yellowish brown
silt loam.

Permeability is moderate. Surface runoff is medium.
The available water capacity is high. The organic matter
content in the plow layer is 2.0 to 3.0 percent. Reaction
is generally medium acid or strongly acid in the surface
layer unless the soil has been limed in the last 5 years.
The subsoil is generally medium in available phosphorus
and very low in available potassium. Tilth is generally
good, but the soil puddles readily.

Most areas are cultivated. Some are pastureland or
hayland. This soil is well suited to cultivated crops, hay
and pasture, and trees. It is moderately suited to most
engineering uses.

This soil is well suited to corn, soybeans, and small
grain. Erosion, however, is a hazard in cultivated areas.
Conservation tillage, winter cover crops, and grassed
waterways help to prevent excessive soil loss. In some
places, the use of contouring and terracing to control
erosion is difficult because of the irregular contour. In
most places, however, these practices are well suited.
Returning crop residue or adding other organic material
helps to improve fertility and maintain tilth.

This soil is well suited to grasses and legumes for hay
and pasture. There is little hazard of erosion on pasture-
land or hayland. Overgrazing or grazing when the soil is
too wet compacts the surface, increases runoff, and re-
sults in poorer tilth. Proper stocking, pasture rotation,
and deferred grazing are needed to keep the pasture
and soil in good condition.

The capability subclass is lle.

162C—Downs sliit loam, 5 to 9 percent slopes. This
moderately sloping, well drained soil is on narrow ridge-
tops and convex side slopes in uplands. Individual areas
are long and irregular in shape and range from 5 to 50
acres.

Typically, the surface layer is very dark grayish brown
silt loam about 7 inches thick. The subsurface layer is
brown silt loam about 3 inches thick. The subsoil is
friable silty clay loam about 40 inches thick. The upper
part is dark yellowish brown, and the lower part is yel-
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lowish brown. The substratum is brown and yellowish
brown silt loam. In some areas part of the surface layer
has been removed by erosion.

Permeability is moderate. Surface runoff is medium.
The available water capacity is high. The organic matter
content in the plow layer is 2.0 to 3.0 percent. Reaction
is generally medium acid or strongly acid in the surface
layer unless the soil has been limed in the last 5 years.
The subsoil is generaily medium in available phosphorus
and very low in available potassium. Tilth is generally
good, but the soil puddies readily.

Many areas are pasture or hayland. Some are cultivat-
ed. This soil is well suited to cultivated crops, hay and
pasture, and trees. It is moderately suited to most engi-
neering uses.

This soil is well suited to corn, soybeans, and small
grain. Erosion is a hazard, however, in cultivated areas.
Conservation tillage, winter cover crops, and grassed
waterways help to prevent excessive soil loss. In places
the use of contouring and terracing to control erosion is
difficult because of the irregular contour. In most places,
however, these practices are suited. Returning crop resi-
due or adding other organic material helps to improve
fertility and maintain tilth.

This soil is well suited to grasses and legumes for hay
and pasture. There is little hazard of erosion on pasture-
land or hayland. Overgrazing or grazing when the soil is
too wet compacts the surface, increases runoff, and re-
sults in poorer tilth. Proper stocking, pasture rotation,
and deferred grazing are needed to keep the pasture
and soil in good condition.

The capability subclass is llle.

162C2—Downs silt loam, 5 to 9 percent slopes,
moderately eroded. This moderately sloping, well
drained soil is on narrow ridgetops and convex side
slopes in uplands. Individual areas are generally long
and irregular in shape and range from 5 to 75 acres.

Typically, the surface layer is very dark grayish brown
silt loam mixed with some dark brown silty clay loam. It
is about 7 inches thick. The subsoil is friable silty clay
loam about 37 inches thick. The upper part is dark yel-
lowish brown, and the lower part is yellowish brown. The
substratum is brown and yellowish brown silt loam.

Included with this soil in mapping are small areas
where most of the surface layer has been removed by
erosion. In these areas the organic matter content is
lower and tilth is generally poorer than in this Downs soil.
These areas are on convex nose slopes and steeper
side slopes. They make up about 8 to 10 percent of the
unit.

Permeability is moderate: Surface runoff is medium.
The available water capacity is high. The organic matter
content in the plow layer is about 1.0 to 2.0 percent.
Reaction is generally medium acid or strongly acid in the
surface layer unless the soil has been limed in the last 5
years. The subsoil is generally medium in available phos-
phorus and very low in available potassium. Tilth gener-
ally is fair, but the soil puddles readily.
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Most areas are cultivated. Some are pastureland. This
soil is moderately suited to cultivated crops and well
suited to hay, pasture, and trees. It is moderately suited
to most engineering uses.

This soil is moderately suited to corn, soybeans, and
small grain. Because material from the subsoil, which is
very low in available potassium and organic matter, has
been mixed into the plow layer, more fertilizer is needed
to maintain high yields. Because the organic matter con-
tent of the plow layer is lower in this soil than in less
eroded adjacent soils, less herbicide is needed. Failure
to adjust the rates of herbicides, particularly those that
are very sensitive to organic matter levels, lowers yields
and in some areas causes severe loss of plant popula-
tion. Erosion is a hazard in cultivated areas. Conserva-
tion tillage, winter cover crops, and grassed waterways
help to prevent excessive soil loss. In places the use of
contouring and terracing to control erosion is difficult
because of the irregular contour. in most places, howev-
er, these practices are suited. Returning crop residue or
adding other organic material helps to improve fertility
and maintain tilth.

This soil is well suited to hay and pasture. There is
little hazard of erosion on pastureland or hayland. Over-
grazing or grazing when the soil is too wet compacts the
surface, increases runoff, and results in poorer tilth,
Proper stocking, pasture rotation, and deferred grazing
are needed to keep the pasture and soil in good condi-
tion.

The capability subclass is lile.

162D—Downs silt loam, 9 to 14 percent slopes.
This strongly sloping, well drained soil is on convex side
slopes in loess covered uplands. Individual areas are
irregular in shape and range from 5 to 50 acres.

Typically, the surface layer is very dark grayish brown
silt loam about 7 inches thick. The subsurface layer is
brown silt loam about 2 inches thick. The subsoil is
friable silty clay loam about 38 inches thick. The upper
part is dark yellowish brown, and the lower part is yel-
lowish brown. The substratum is yellowish brown silt
loam. In some areas the surface layer is thinner and
lighter colored because of erosion.

Permeability is moderate. Surface runoff is moderately
rapid. The available water capacity is high. The organic
matter content in the plow layer is about 1.5 to 2.0
percent. Reaction is typically medium acid or strongly
acid in the surface layer unless the soil has been limed
in the last 5 years. The subsoil is generally medium in
available phosphorus and very low in available potas-
sium. Tilth is generally good, but the soil puddles readily.

Many areas are pastureland or hayland. Some are
cultivated. This soil is moderately suited to cultivated
crops and well suited to hay, pasture, and trees. It is
moderately or poorly suited to most engineering uses.

This soil is moderately suited to corn, soybeans, and
small grain. Erosion is a severe hazard in cultivated
areas. Conservation tillage, winter cover crops, and
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grassed waterways reduce soil loss. Limiting the amount
of intertilled crops in a rotation system also reduces soil
loss. In places the use of contouring or terracing to
control erosion is difficult because of the irregular con-
tour. Returning crop residue or adding other organic ma-
terial helps to improve fertility and maintain tilth.

This soil is well suited to grasses and legumes for hay
and pasture. There is little hazard of erosion on pasture-
land or hayland. Overgrazing or grazing when the soil is
too wet compacts the surface, increases runoff, and re-
sults in poorer tilth. Proper stocking, pasture rotation,
and deferred grazing are needed to keep the pasture
and soil in good condition.

The capability subclass is llle.

162D2—Downs silt loam, 9 to 14 percent slopes,
moderately eroded. This strongly sloping, well drained
soil is on convex side slopes in loess covered uplands.
Individual areas are irregular in shape and range from 5
to 50 acres.

Typically, the surface layer is very dark grayish brown
silt loam mixed with some dark yellowish brown silty clay
loam. It is about 7 inches thick. The subsoil is friable silty
clay loam about 35 inches thick. The upper part is dark
yellowish brown, and the lower part is yellowish brown.
The substratum is yellowish brown silt loam.

Included with this soil in mapping are small areas
where most of the surface layer has been removed by
erosion. In those areas, organic matter is lower, and tilth
generally is poorer than in the Downs soil. Those areas
are on convex nose slopes and steeper side slopes.
They make up about 8 to 10 percent of the map unit.

Permeability is moderate. Surface runoff is moderately
rapid. The available water capacity is high. The organic
matter content in the plow layer is about 1.0 to 1.5
percent. Reaction is typically medium acid or strongly
acid unless the soil has been limed in the past 5 years.
The subsoil is generally medium in available phosphorus
and very low in available potassium. Tilth generally is
fair, but the soil puddles readily.

Most areas either are cultivated or were cultivated in
the past and are now pasture or hayland. This soil is
moderately suited to cultivated crops and well suited to
hay, pasture, and trees. It is moderately or poorly suited
to most engineering uses.

This soil is moderately suited to corn, soybeans, and
small grain. Because material from the subsoil, which is
very low in available potassium and organic matter, has
been mixed into the plow layer, more fertilizer is needed
to maintain high yields. Because the organic matter con-
tent of the plow layer is lower in this soil than in less
eroded adjacent soils, less herbicide is needed. Failure
to adjust the rates of herbicides, particularly those that
are very sensitive to organic matter levels, lowers yields
and in some cases causes severe loss of plant popula-
tion. Erosion is a severe hazard in cultivated areas. Con-
servation tillage, winter cover crops, and grassed water-
ways reduce soil loss. Limiting the amount of intertilled
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crops in a rotation system also reduces soil loss. In
places contouring or terracing to control erosion is diffi-
cult because of the irregular contour. Returning crop
residue or the adding other organic material helps to
improve fertility and maintain tilth.

This soil is well suited to hay and pasture. There is
little hazard of erosion on pastureland or hayland. Over-
grazing or grazing when the soil is too wet compacts the
surface, increases runoff, and results in poorer tilth.
Proper stocking, pasture rotation, and deferred grazing
are needed to keep the pasture and soil in good condi-
tion.

The capability subclass is llle.

163B—Fayette silt loam, 2 to 5 percent slopes. This
gently sloping, well drained soil is on moderately wide
ridgetops in loess covered uplands. Individual areas are
long and irregular in shape and range from 5 to 100
acres or more.

Typically, the surface layer is very dark grayish brown
silt loam about 5 inches thick. The subsurface layer is
brown and dark grayish brown silt loam about 5 inches
~ thick. The subsoil is about 36 inches thick. The upper

part is brown, friable silt loam; the middle part is brown
and dark yellowish brown, friable silty clay loam; and the
lower part is yellowish brown, friable, silty clay loam. The
substratum is yellowish brown silt loam. In some areas
part of the surface layer has been removed by erosion.

Included with this soil in mapping are some nearly
level areas on ridgetops that are not so susceptible to
erosion. They make up less than 2 percent of the map
unit.

Permeability is moderate. Surface runoff is medium.
The available water capacity is high. The organic matter
content in the plow layer is about 1.5 to 2.5 percent.
Reaction is generally medium acid or strongly acid in the
surface layer unless the soil has been limed in the last 5
years. The subsoil is generally high in available phospho-
rus and very low in available potassium. Tilth generally is
good, but the soil puddies readily.

Many areas are cultivated. Many are pasture and hay-
land. This soil is well suited to cultivated crops, hay and
pasture, and trees. It is moderately suited to most engi-
neering uses.

This soil is well suited to corn, soybeans, and small
grain. Erosion is a hazard in cultivated areas. Conserva-
tion tillage, winter cover crops, and grassed waterways
help to prevent excessive soil loss. In places the use of
contouring and terracing to control erosion is difficult
because of the irregular contour. In most places, howev-
er, these practices are suited. Returning crop residue or
adding other organic material helps to improve fertility
and maintain tilth.

This soil is well suited to grasses and legumes for hay
and pasture. There is little hazard of erosion on pasture-
land or hayland. Overgrazing or grazing when the soil is
too wet compacts the surface, increases runoff, and re-
sults in poorer tilth. Proper stocking, pasture rotation,
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and deferred grazing are needed to keep the pasture
and soil in good condition.
The capability subclass is lle.

163C—Fayette silt loam, 5 to 9 percent slopes. This
moderately sloping, well drained soil is on narrow ridge-
tops and convex side slopes in uplands (fig. 8). Individual
areas are generally elongated and irregular in shape and
range from 5 to 100 acres or more. ' :

Typically, the surface layer is very dark grayish brown
silt loam about 4 inches thick. The subsurface layer is
brown and dark grayish brown silt loam about 5 inches
thick. The subsoil is friable silty clay loam about 35
inches thick. The upper part is dark yellowish brown, and
the lower part is yellowish brown. The substratum is
yellowish brown silt loam. In some small areas part of
the surface layer has been removed by erosion.

Permeability is moderate. Surface runoff is medium.
The available water capacity is high. The organic matter
content in the plow layer is about 1.5 to 2.5 percent.
Reaction is typically medium acid or strongly acid in the
surface layer unless the soil has been limed in the last 5
years. The subsoil is generally high in available phospho-
rus and very low in available potassium. Tilth generally is
good, but the soil puddles readily.

Most areas are pastureland and woodiand. This soil is
well suited to cultivated crops, hay and pasture, and
trees. It is moderately or poorly suited to most engineer-
ing uses.

This soil is well suited to corn, soybeans, and small
grain. Erosion, however, is a hazard in cultivated areas.
Conservation tillage, winter cover crops, and grassed
waterways help to prevent excessive soil loss. In places
the use of contouring and terracing to control erosion is
difficult because of the irregular contour. In most places,
however, these practices are suited. Returning crop resi-
due or adding other organic material helps to improve
fertility and maintain tilth.

This soil is well suited to grasses and legumes for hay
and pasture. There is little hazard of erosion on pasture
or hayland. Overgrazing or grazing when the soil is too
wet compacts the surface, increases runoff, and results
in poorer tilth. Proper stocking, pasture rotation, and de-
ferred grazing are needed to keep the pasture and sail in
good condition.

The capability subclass is ille.

163C2—Fayette silt loam, 5 to 9 percent slopes,
moderately eroded. This moderately sloping, well
drained soil is on narrow ridgetops and convex side
slopes in loess covered uplands. Individual areas are
generally long and irregular in shape and range from 5 to
100 acres or more.

Typically, the surface layer is brown silt loam with
some mixing of dark yellowish brown siity clay loam and
is about 8 inches thick. The subsoil is friable silty clay
loam about 32 inches thick. The upper part is dark yel-
lowish brown, and the lower part is yellowish brown. The
substratum is yellowish brown silt loam.
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Figure 8.—Typical landscape in the Fayette-Downs association. Fayette soils are on the side slopes, and Downs soils are on the ridgetops.
Nodaway and Radford soils are along the drainageways.

Included with this soil in mapping are small areas
where most of the surface layer has been removed by
erosion. In those areas, the organic matter content is
lower and tilth is generally poorer than in this Fayette
soil. Those areas are on the steeper parts of side slopes
and on convex nose slopes. They make up about 8 to
12 percent of the map unit.

Permeability is moderate. Surface runoff is medium.
The available water capacity is high. The organic matter
content in the plow layer is about 0.5 to 1.0 percent.
Reaction is typically medium acid or strongly acid in the
surface layer unless the soil has been limed in the past 5
years. The subsoil is generally high in available phospho-
rus and very low in available potassium. Tilth generally is
poor, and the soil puddles readily.

Most areas are cultivated or were cultivated in the
past. This soil is moderately suited to cultivated crops
and well suited to hay, pasture, and trees. It is moderate-
ly or poorly suited to most engineering uses.

This soil is moderately suited to corn, soybeans, and
small grain. Because material from the subsoil, which is
very low in available potassium and organic matter, has

been mixed into the plow layer, more fertilizer is needed
to maintain high yields. Because the organic matter con-
tent of the plow layer is lower in this soil than in less
eroded adjacent soils, less herbicide is needed. Failure
to adjust the rates of herbicides, particularly those that
are very sensitive to organic matter levels, lowers yields
and in some cases causes severe loss of plant popula-
tion. Erosion is a hazard in cultivated areas. Conserva-
tion tillage, winter cover crops, and grassed waterways
help to prevent excessive soil loss. In places the use of
contouring and terracing to control erosion is difficult
because of the irregular contour. In most places, howev-
er, these practices are suited. Returning crop residue or
adding other organic material helps to improve fertility
and tilth.

This soil is well suited to grasses and legumes for hay
and pasture. There is little hazard of erosion on hayland
or pastureland. Overgrazing or grazing when the soil is
too wet compacts the surface, increases runoff, and re-
sults in poorer tilth. Proper stocking, pasture rotation,
and deferred grazing are needed to keep the pasture
and soil in good condition.
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The capability subciass is llle.

163D—Fayette silt loam, 9 to 14 percent slopes.
This strongly sloping, well drained soil is on narrow rid-
getops and convex side slopes in loess covered uplands.
Individual areas are long and irregular in shape and
range from 5 to 50 acres.

Typically, the surface layer is very dark grayish brown
silt loam about 4 inches thick. The subsurface layer is
dark grayish brown silt loam about 5 inches thick. The
subsoil is friable silty clay loam about 33 inches thick.
The upper part is dark yellowish brown, and the lower
part is yellowish brown. The substratum is yeliowish
brown silt loam.

Permeability is moderate. Surface runoff is moderately
rapid. The available water capacity is high. The organic
matter content in the plow layer is about 1.0 to 1.5
percent. Reaction is typically medium acid or strongly
acid in the surface layer unless the soil has been limed
in the past 5 years. The subsoil is generally high in
available phosphorus and very low in available potas-
sium. Tilth generally is good, but the soil puddles readily.

Most areas are in pastureland and woodland. This soil
is moderately suited to cultivated crops and well suited
to hay and pasture and to trees. It is moderately or
poorly suited to most engineering uses.

This soil is moderately suited to corn, soybeans, and
small grain. If this soil is cultivated, erosion is a severe
hazard. Conservation tillage, winter cover crops, and
grassed waterways reduce soil loss. Limiting the amount
of intertilled crops in a rotation system also reduces soil
loss. In places the use of contouring or terracing to
control erosion is difficult because of the irregular con-
tour. Returning crop residue or adding other organic ma-
terial helps to improve fertility and maintain tilth.

This soil is well suited to grasses and legumes for hay
and pasture. There is little hazard of erosion on pasture-
land or hayland. Overgrazing or grazing when the soil is
too wet compacts the surface, increases runoff, and re-
sults in poorer tilth. Proper stocking, pasture rotation,
and deferred grazing are needed to keep the pasture
and soil in good condition.

The capability subclass is llle.

163D2—Fayette silt loam, 9 to 14 percent slopes,
moderately eroded. This strongly sloping, well drained
soil is on narrow ridgetops and convex side slopes in
loess covered uplands (fig. 9). Individual areas are long
and irregular in shape and range from 20 to 200 acres.

Typically, the surface layer is brown silt loam with
some mixing of dark yellowish brown silty clay loam and
is about 8 inches thick. The subsoil is friable silty clay
loam about 30 inches thick. The upper part is dark yel-
lowish brown, and the lower part is yellowish brown. The
substratum is yellowish brown silt loam.

Included with this soil in mapping are small areas
where most of the surface layer has been removed by
erosion. In those areas organic matter content is lower
and tilth is generally poorer than in this Fayette soil.

SOIL SURVEY

Those areas are on the steeper parts of side slopes and
on convex nose slopes. They make up about 5 to 8
percent of the map unit.

Permeability is moderate. Surface runoff is moderately
rapid. The available water capacity is high. The organic
matter content in the plow layer is about 0.5 to 1.0
percent. Reaction is typically medium acid or strongly
acid in the surface layer unless the soil has been limed
in the past 5§ years. The subsoil is generally high in
available phosphorus and very low in available potas-
sium. Tilth generally is poor, and the soil puddles readily.

Most areas are cultivated or were cultivated in the
past and are now used for pasture or hayland. This soil
is moderately suited to cultivated crops and well suited
to hay and pasture and trees. It is moderately suited or
well suited to most engineering uses.

This soil is moderately suited to corn, soybeans, and
small grain. Because material from the subsoil, which is
very low in available potassium and organic matter, has
been mixed into the plow layer, more fertilizer is needed
to maintain high yields. Because the organic matter con-
tent of the plow layer is lower in this soil than in unerod-
ed adjacent soils, less herbicide is needed. Failure to
adjust the rates of herbicides, particularly those that are
very sensitive to organic matter levels, lowers yields and
in some cases causes severe loss of plant population. If
this soil is cultivated, erosion is a severe hazard. Conser-
vation tillage, winter cover crops, and grassed waterways
reduce soil loss. Limiting the amount of intertilled crops
in a rotation system also reduces soil loss. In places the
use of contouring or terracing to control erosion is diffi-
cult because of the irregular contour. Returning crop
residue or adding other organic material helps to improve
fertility and tilth.

This soil is well suited to grasses and legumes for hay
and pasture. There is little hazard of erosion on hayland
or pastureland. Overgrazing or grazing when the soil is
too wet compacts the surface, increases runoff, and re-
sults in poorer tilth. Proper stocking, pasture rotation,
and deferred grazing are needed to keep the pasture
and soil in good condition.

The capability subclass is llle.

163E—Fayette silt loam, 14 to 18 percent slopes.
This moderately steep, well drained soil is on long,

convex side slopes in loess covered uplands. Individual
areas are irregular in shape and generally range from 20
to 200 acres or more.

Typically, the surface layer is very dark grayish brown
silt loam about 3 inches thick. The subsurface layer is
dark grayish brown silt loam about 5 inches thick. The
subsoil is friable silty clay loam about 31 inches thick.
The upper part is dark yellowish brown, and the lower
part is yellowish brown. The substratum is yellowish
brown silt loam.

Permeability is moderate. Surface runoff is rapid. The
available water capacity is high. The organic matter con-
tent in the plow layer is less than 1.0 percent. Reaction
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Figure 9.—An area of moderately sloping and strongly sloping Fayette soils, moderately eroded. Nodaway and Radford soils are along the
drainageways.

is typically medium acid or strongly acid in the surface
layer and subsoil. The subsoil is generally high in availa-
ble phosphorus and very low in available potassium. Tilth
generally is good, but the soil puddles readily.

Most areas are pastureland and woodland. This soil is
poorly suited to cultivated crops and moderately suited
to hay and pasture and trees. It is poorly suited to most
engineering uses.

This soil is poorly suited to corn, soybeans, and small
grain. There is a severe hazard of erosion in cultivated
areas. Conservation tillage, winter cover crops, and
grassed waterways reduce soil loss. Limiting the amount
of intertilled crops in a rotation system also reduces soil
loss. In places the use of contouring or terracing to
control erosion is difficuit because of irregular contour.
Returning crop residue or adding cther organic material
helps to improve fertility and maintain tilth.

This soil is moderately suited to grasses and legumes
for hay and pasture. There is little hazard of erosion on
hayland or pastureland. Overgrazing or grazing when the
soil is too wet compacts the surface, increases runoff,
and results in poorer tilth. Proper stocking, pasture rota-

tion, and deferred grazing are needed to keep the pas-
ture and soil in good condition.
The capability subclass is [Ve.

163E2—Fayette silt loam, 14 to 18 percent siopes,
moderately eroded. This moderately steep, well drained
soil is on long, convex side slopes in loess covered
uplands. Individual areas are irregular in shape and gen-
erally range from 20 to 200 acres.

Typically, the surface layer is brown silt loam with
some mixing of dark yellowish brown silty clay loam and
is about 8 inches thick. The subsoil is friable silty clay
loam about 28 inches thick. The upper part is dark yel-
lowish brown, and the lower part is yellowish brown. The
substratum is yellowish brown silt loam.

Included with this soil in mapping are small areas
where most of the surface layer has been removed by
erosion. In those areas organic matter content is lower
and tilth is generally poorer than in this Fayette soil.
Those areas are on the steeper parts of side slopes and
on convex nose slopes. They make up about 5 to 8
percent of the map unit.

Permeability is moderate. Surface runoff is rapid. The
available water capacity is high. The organic matter con-
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tent in the plow layer is less than 0.5 percent. Reaction
is typically medium acid or strongly acid in the surface
layer and upper part of the subsoil. The subsoil is gener-
ally high in available phosphorus and very low in availa-
bte potassium. Tilth commonly is poor, and the soil pud-
dles readily.

Most areas have been cultivated but are now pasture
or hayland. This soil is poorly suited to cultivated crops
and moderately suited to hay and pasture and trees. it is
poorly suited to most engineering uses.

This soil is poorly suited to corn, soybeans, and small
grain. Because material from the subsoil, which is very
low in available potassium and in organic matter, has
been mixed into the plow layer, more fertilizer is needed
to maintain high yields. Because the organic matter con-
tent of the plow layer is lower in this soil than in unerod-
ed adjacent soils, less herbicide is needed. Failure to
adjust the rates of herbicides, particularly those that are
very sensitive to organic matter levels, lowers yields and
in some cases causes severe loss of plant population.
Erosion is a severe hazard in cultivated areas. Conserva-
tion tillage, winter cover crops, and grassed waterways
reduce soil loss. Limiting the amount of intertilled crops
in a rotation system also reduces soil loss. In places the
use of contouring or terracing to control erosion is diffi-
cult because of the irregular contour. Returning crop
residue or adding other organic material helps to improve
fertility and tilth.

This soil is moderately suited to grasses and legumes
for hay and pasture. There is little hazard of erosion on
pastureland or hayland. Overgrazing or grazing when the
soil is too wet compacts the surface, increases runoff,
and resuilts in poorer tilth. Proper stocking, pasture rota-
tion, and deferred grazing are needed to keep the pas-
ture and soil in good condition.

The capability subclass is IVe.

163F—Fayette silt loam, 18 to 25 percent slopes.
This steep, well drained soil is on long, convex side
slopes in loess covered uplands. Individual areas are
irregular in shape and generally range from 30 to 300
acres.

Typically, the surface layer is very dark grayish brown
silt loam about 3 inches thick. The subsurface layer is
dark grayish brown silt loam about 5 inches thick. The
subsoil is friable silty clay loam about 29 inches thick.
The upper part is dark yellowish brown, and the lower
part is yellowish brown. The substratum is yellowish
brown silt loam.

Permeability is moderate. Surface runoff is rapid. The
available water capacity is high. The organic matter con-
tent in the plow layer is less than 1.0 percent. Reaction
is typically medium acid or strongly acid in the surface
layer and subsoil. The subsoil is generally high in availa-
ble phosphorus and very low in available potassium. Tilth
generally is good, but the soil puddles readily.

Most areas are pastureland and woodland. This soil is
poorly suited to cultivated crops and to hay and is mod-

SOIL SURVEY

erately suited to pasture and trees. It is poorly suited to
most engineering uses.

This soil is poorly suited to corn, soybeans, and small
grain. If this soil is cultivated, there is a very severe
hazard of erosion.

This soil is moderately suited to grasses and legumes
for pasture but is poorly suited to hay. Slope makes
harvesting hay difficuit. If this soil is used for pastureland
or woodland, there is little hazard of erosion. Overgraz-
ing or grazing when the soil is too wet compacts the
surface, increases runoff, and results in poorer tilth.
Proper stocking, pasture rotation, and deferred grazing
are needed to keep the pasture and soil in good condi-
tion.

The capability subclass is Vie.

163F2—Fayette silt loam, 18 to 25 percent slopes,
moderately eroded. This steep, well drained soil is on
long, convex side slopes in loess covered uplands. Indi-
vidual areas are irregular in shape and generally range
from 20 to 200 acres.

Typically, the surface layer is brown silt loam with
some mixing of dark yellowish brown silty clay loam and
is about 6 inches thick. The subsoil is friable silty clay
loam about 28 inches thick. The upper part is dark yel-
lowish brown, and the lower part is yellowish brown. The
substratum is yellowish brown silt loam.

Included with this soil in mapping are small areas
where most of the surface layer has been removed by
erosion. In those areas the organic matter content is
lower and tilth is commonly poorer than in this Fayette
soil. Those areas are on the steeper parts of side slopes
and on convex nose slopes. They make up about 5 to 8
percent of the map unit.

Permeability is moderate. Surface runoff is rapid. The
available water capacity is high. The organic matter con-
tent in the plow layer is less than 0.5 percent. Reaction
is typically medium acid or strongly acid in the surface
layer and upper part of the subsoil. The subsoil is gener-
ally high in available phosphorus and very low in availa-
ble potassium. Tilth generally is poor, and the soil pud-
dles readily.

Most areas have been cultivated but nearly all are now
pastureland. This soil is poorly suited to cultivated crops
and to hay and is moderately suited to pasture and
trees. It is poorly suited to most engineering uses.

This soil is poorly suited to cultivated crops because of
steep slopes and very severe erosion hazard.

This soil is poorly suited to grasses and legumes for
hay because steep slopes make harvesting difficult. It is
moderately suited to grasses and legumes for pasture.
Careful management is needed to maintain good stands.
Because material from the subsoil, which is very low in
available potassium and in organic matter, has been
mixed into the plow layer, more fertilizer is needed to
establish a pasture seeding than would be needed in an
uneroded area. Because the clay content in the surface
layer is high and the organic matter content is lower than
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in uneroded soils, preparing a suitable seedbed is more
difficult. Overgrazing or grazing when the soil is too wet
compacts the surface, increases runoff, and results in
poorer tilth. Proper stocking, pasture rotation, and de-
ferred grazing help to keep the pasture and soil in good
condition.

This soil is moderately suited to trees. If it is used for
trees, there is little hazard of erosion.

The capability subclass is Vle.

163G—Fayette silt loam, 25 to 40 percent slopes.
This very steep, well drained soil is on long, convex side
slopes in loess covered uplands. Individual areas are
irregular in shape and range from 10 to 50 acres.

Typically, the surface layer is very dark grayish brown
silt loam about 3 inches thick. The subsurface layer is
dark grayish brown silt loam about 5 inches thick. The
subsoil is friable silty clay loam about 28 inches thick.
The upper part is dark yellowish brown, and the lower
part is yellowish brown. The substratum is yellowish
brown silt loam.

Permeability is moderate. Surface runoff is very rapid.
The available water capacity is high. The organic matter
content in the surface layer is less than 0.5 percent.
Reaction is typically medium acid or strongly acid in the
surface layer and upper part of the subsoil. The subsoil
is generally high in available phosphorus and very low in
available potassium. Tilth generally is good, but the soil
puddles readily.

Most areas are woodland or pastureland. This soil is
poorly suited to cultivated crops and to hay and is mod-
erately suited to pasture and trees. It is poorly suited to
most engineering uses.

This soil is poorly suited to corn, soybeans, and small
grain. If it is cultivated, there is a very severe hazard of
erosion.

This soil is moderately suited to grasses and legumes
for pasture but is poorly suited to hay. Harvesting hay is
difficult because of the slope. If the soil is used for
pastureland or woodland, there is little hazard of erosion.
Overgrazing or grazing when the soil is too wet com-
pacts the surface, increases runoff, and results in poorer
tilth. Proper stocking, pasture rotation, and deferred graz-
ing are needed to keep the pasture and soil in good
condition.

The capability subclass is Vlle.

171B—Bassett loam, 2 to 5 percent slopes. This
gently sloping, moderately well drained soil is on convex
ridgetops and side slopes in uplands. Individual areas
are irregular in shape and range from 10 to 200 acres.

Typically, the surface layer is very dark grayish brown
loam about 8 inches thick. The subsurface layer is brown
loam about 3 inches thick. The subsoil is about 37
inches thick. The upper part is brown, friable loam; the
middle part is dark yellowish brown and yellowish brown,
firm loam; and the lower part is mottled grayish brown
and yellowish brown, firm loam. The substratum is mot-
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tled grayish brown and yellowish brown loam. In some
areas the surface layer is sandy loam.

Permeability is moderate, but the soil is more perme-
able in the upper part than in the lower part. Because of
this difference in permeability, water tends to move later-
ally, and seepy areas may develop for short periods in
wet seasons. Runoff is medium. The available water
capacity is high. The organic matter content in the plow
layer is about 2.0 to 3.0 percent. Reaction of the surface
layer is medium acid to very strongly acid unless the soil
has been limed in the past 5 years. The subsoil is very
low in available phosphorus and available potassium.
Tilth generally is good.

Many areas are cropland. Some are hayland, pasture-
land, and woodland. This soil is well suited to crops and
to hay and pasture. It is moderately suited to most engi-
neering uses.

This soil is well suited to corn, soybeans, and small
grain. Erosion, however, is a hazard in cultivated areas.
Conservation tillage, winter cover crops, and grassed
waterways help to prevent excessive soil loss. Erosion
control practices, such as contouring or terracing, may
be needed. If this soil is contoured or terraced, seepy
areas may develop unless tile drains are installed. Re-
turning crop residue or adding other organic material
helps to improve fertility and maintain tilth.

This soil is well suited to legumes and grasses for hay
and pasture. There is little hazard of erosion on hayland
or pastureland. Overgrazing or grazing when the soil is
too wet compacts the surface and increases runoff.
Proper stocking, pasture rotation, and deferred grazing
are needed to keep the pasture and soil in good condi-
tion.

The capability subclass is lle.

171C—Bassett loam, 5 to 9 percent slopes. This
moderately sloping, moderately well drained soil is on
convex ridgetops and side slopes in uplands. Individual
areas are irregular in shape and range from 10 to 100
acres.

Typically, the surface layer is very dark grayish brown
loam about 8 inches thick. The subsurface layer is dark
brown loam about 3 inches thick. The subsoil is about 35
inches thick. The upper part is dark yellowish brown,
friable loam, and the lower part is yellowish brown, firm
loam. The substratum is mottled yellowish brown loam.
In some areas the surface layer is sandy loam.

Included with this soil in mapping are areas where the
surface layer is thinner and the organic matter content is
lower than in this Bassett soil. Those areas are on the
steepest part of slopes and on convex nose slopes.
They make up less than 10 percent of the map unit.

Permeability is moderate, but the soil is more perme-
able in the upper part than in the lower part. Because of
this difference in permeability, water tends to move later-
ally, and seepy areas may develop for short periods in
wet seasons. Surface runoff is medium. The available
water capacity is high. The organic matter content in the
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plow layer is 2.0 to 2.5 percent. Reaction in the surface
layer is medium acid to very strongly acid unless the soil
has been limed in the past 5 years. The subsoil is very
low in available phosphorus and very low in available
potassium. Tilth generally is good.

Many areas are cropland. Some are hayland, pasture-
land, and woodland. This soil is moderately suited to
cultivated crops and well suited to hay and pasture. It is
moderately suited to most engineering uses.

This soil is moderately suited to corn, soybeans, and
small grain. Erosion is a hazard in cultivated areas. Con-
servation tillage, winter cover crops, and grassed water-
ways help to prevent excessive soil loss. Erosion control
practices, such as contouring or terracing, may be
needed. If this soil is contoured or terraced, seepy spots
may develop unless tile drains are installed. Returning
crop residue or adding other organic material helps to
improve fertility and maintain tilth.

This soil is well suited to legumes and grasses for hay
and pasture. There is little hazard of erosion on hayland
and pastureland. Overgrazing or grazing when the soil is
too wet compacts the surface and increases runoff.
Proper stocking, pasture rotation, and deferred grazing
are needed to keep the pasture and soil in good condi-
tion.

The capability subclass is llle.

171C2—Bassett loam, 5 to 9 percent slopes, mod-
erately eroded. This moderately sloping, moderately
well drained soil is on convex ridgetops and side slopes
in uplands. Individual areas are irregular in shape and
range from 10 to 100 acres.

Typically, the surface layer is very dark grayish brown
loam with some mixing of brown loam and is about 8
inches thick. The subsoil is about 32 inches thick. The
upper part is brown, friable loam, and the lower part is
yellowish brown, firm loam. The substratum is mottied
grayish brown and yellowish brown loam. In some areas
the surface layer is sandy loam.

Included with this soil in mapping are small areas
where most or all of the original surface layer has been
lost through erosion. In those areas the organic matter
content is lower than in this Bassett soil. Those areas
are on the steepest part of side slopes and on convex
nose slopes. They make up less than 10 percent of the
map unit.

Permeability is moderate but the soil is more perme-
able in the upper part than in the lower part. Because of
the difference in permeability, water tends to move later-
ally, and seepy areas may develop for short periods in
wet seasons. Runoff is medium. The available water
capacity is high. The organic matter content in the plow
layer is 1.5 to 2.0 percent. Reaction in the surface layer
is generally medium acid to very strongly acid unless the
soil has been limed in the past 5 years. The subsoil is
very low in available phosphorus and very low in availa-
ble potassium. Tilth generally is poor.

SOIL SURVEY

Most areas are cropland. This soil is moderately suited
to row crops and well suited to hay and pasture. It is
moderately suited to most engineering uses.

This soil is moderately suited to corn, soybeans, and
small grain. Because material from the subsoil, which is
very low in available phosphorus and available potas-
sium and in organic matter, has been mixed into the
plow layer, more fertilizer is needed to maintain high
yields. Because the organic matter content of the plow
layer is lower in this soil than in less eroded adjacent
soils, less herbicide is needed. Failure to adjust the rates
of herbicides, particularly those that are very sensitive to
organic matter levels, lowers yields and in some cases
causes severe loss of plant population. Erosion is a
hazard in cultivated areas. Conservation tillage, winter
cover crops, and grassed waterways help to prevent
excessive soil loss. Erosion control practices, such as
contouring or terracing, may be needed. If this soil is
contoured or terraced, seepy spots may develop unless
tile drains are installed. Returning crop residue or adding
other organic material helps to improve fertility and tilth.

This soil is well suited to legumes and grasses for hay
and pasture. There is little hazard of erosion on hayland
or pastureland. Overgrazing or grazing when the soil is
too wet compacts the surface and increases runoff.
Proper stocking, pasture rotation, and deferred grazing
are needed to keep pasture and soil in good condition.

The capability subclass is llle.

171D—Bassett loam, 9 to 14 percent slopes. This
strongly sloping, moderately well drained soil is on
convex side slopes in uplands. Individual areas are irreg-
ular in shape and range from 10 to 50 acres.

Typically, the surface layer is very dark brown loam
about 6 inches thick. The subsurface layer is dark brown
loam about 5 inches thick. The subsoil is about 32
inches thick. The upper part is dark yellowish brown,
friable loam; the middle part is yellowish brown, friable
loam; and the lower part is yellowish brown, firm loam.
The substratum is mottled grayish brown and yellowish
brown loam. In some areas the surface layer is sandy
loam.

Included with this soil in mapping are areas where the
surface layer is thinner and the organic matter content is
lower. Those areas are on the steepest part of slopes
and on convex nose slopes. They make up less than 10
percent of the map unit.

Permeability is moderate, but the soil is more perme-
able in the upper part than in the lower part and substra-
tum. Because of the difference in permeability, water
tends to move laterally, and seepy areas may develop
for short periods in wet seasons. Runoff is moderately
rapid. The available water capacity is high. The organic
matter content in the plow layer is 1.5 to 2.0 percent.
Reaction in the surface layer is generally medium acid to
very strongly acid unless the soil has been limed in the
past 5 years. The subsoil is very low in available phos-
phorus and very low in available potassium. Tilth gener-
ally is good.
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Most areas are hayland, pastureland, or woodland.
This soil is moderately suited to cultivated crops and well
suited to hay and pasture. it is moderately suited to most
engineering uses.

This soil is moderately suited to corn, soybeans, and
small grain. Erosion is a hazard in cultivated areas. Con-
servation tillage, winter cover crops, and grassed water-
ways help to prevent excessive soil loss. Erosion control
practices, such as contouring or terracing, may be
needed. If this soil is contoured or terraced, seepy spots
may develop unless tile drains are installed. Returning
crop residue or adding other organic material helps to
improve fertility and maintain tilth.

This soil is well suited to legumes and grasses for hay
and pasture. There is little hazard of erosion on hayland
or pastureland. Overgrazing or grazing when the soil is
too wet compacts the surface and increases runoff.
Proper stocking, pasture rotation, and deferred grazing
are needed to keep pasture and soil in good condition.

The capability subclass is llle.

171D2—Bassett loam, 9 to 14 percent slopes, mod-
erately eroded. This strongly sloping, moderately well
drained soil is on convex side slopes in uplands. Individ-
ual areas are irregular in shape and range from 10 to
100 acres.

Typically, the surface layer is very dark grayish brown
loam with some mixing of dark brown loam and is about
7 inches thick. The subsoil is about 28 inches thick. The
upper part is dark yellowish brown, friable loam, and the
lower part is yellowish brown, firm loam. The substratum
is mottled grayish brown and yellowish brown loam. In
some areas the surface layer is sandy loam.

Included with this soil in mapping are small areas
where nearly all of the surface layer has been removed
by erosion. In those areas the organic matter content is
lower than in this Bassett soil. Those areas are on the
steepest part of side slopes and convex nose slopes.
They make up less than 10 percent of the map unit.

Permeability is moderate, but the soil is more perme-
able in the upper part than in the lower part. Because of
the difference in permeability, water tends to move later-
ally, and seepy areas may develop for short periods in
wet seasons. Surface runoff is moderately rapid. The
available water capacity is high. The organic matter con-
tent in the plow layer is 1.0 to 1.5 percent. Reaction in
the surface layer is generally medium acid to very
strongly acid unless the soil has been limed in the past 5
years. The subsoil is very low in available phosphorus
and available potassium. Tilth is poor, and the soil is
commonly cloddy.

Most areas are cropland. Some are pastureland or
hayland. This soil is moderately suited to cultivated crops
and to hay and pasture. It is moderately suited to most
engineering uses.

This soil is moderately suited to corn, soybeans, and
small grain. Because material from the subsoil, which is
very low in available phosphorus and available potas-
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sium and in organic matter, has been mixed into the
plow layer, more fertilizer is needed to maintain high
yields. Because the organic matter content of the plow
layer is lower in this soil than in uneroded adjacent soils,
less herbicide is needed. Failure to adjust the rates of
herbicides, particularly those that are very sensitive to
organic matter levels, lowers yields and in some cases
causes severe loss of plant population. Erosion is a
hazard in cultivated areas. Conservation tillage, winter
cover crops, and grassed waterways help to prevent
excessive soil loss. Erosion control practices, such as
contouring or terracing, may be needed. If this soil is
contoured or terraced, seepy spots may develop unless
tile drains are installed. Returning crop residue or adding
other organic material helps to improve fertility and tilth.

This soil is moderately suited to legumes and grasses
for hay and pasture. There is little hazard of erosion on
hayland or pastureland. Overgrazing or grazing when the
soil is too wet compacts the surface and increases
runoff. Proper stocking, pasture rotation, and deferred
grazing are needed to keep pasture and soil in good
condition.

The capability subclass is llle.

175—Dickinson fine sandy loam, 0 to 2 percent
slopes. This nearly level, well drained and somewhat
excessively drained soil is on benches and upland ridge-
tops. Individual areas are irregular in shape and range
from 5 to 50 acres.

Typically, the surface layer is very dark brown fine
sandy loam about 7 inches thick. The subsurface layer is
very dark grayish brown fine sandy loam about 11 inches
thick. The subsoil is about 18 inches thick. The upper
part is dark brown, very friable fine sandy loam, and the
lower part is dark yellowish brown, very friable loamy
sand. The substratum is yellowish brown loamy sand. In
some areas on stream benches, coarse sand and gravel
are below 4 feet.

Permeability is moderately rapid in the upper part of
the soil and rapid in the lower part. Surface runoff is
slow. The available water capacity is moderate. The or-
ganic matter content in the plow layer is about 1.5 to 2.5
percent. Reaction in the surface layer is generally slightly
acid or medium acid. The subsoil is generally very low in
available phosphorus and available potassium. Tilth gen-
erally is good.

Most areas are cropland. Some areas are hayland or
pasture. This soil is moderately suited to cultivated
crops, small grain, hay and pasture, and trees. It is mod-
erately suited to most engineering uses.

This soil is moderately suited to corn, soybeans, and
small grain. Yields are below average if rainfall is low
during July and August. Wind erosion is a hazard in
cultivated areas. Conservation tillage and winter cover
crops reduce wind erosion. Returning crop residue or
adding other organic material helps to maintain tilth and
fertility and to reduce wind erosion.

This soil is moderately suited to hay and pasture.
There is little hazard of erosion on pastureland or hay-



34

land. The carrying capacity for pasture is slightly reduced
because of droughtiness during dry spells.
The capability subclass is lIs.

175B—Dickinson fine sandy loam, 2 to 5 percent
slopes. This gently sloping, well drained and somewhat
excessively drained soil is on upland ridgetops and on
high stream benches. Individual areas are irregular in
shape and range from 10 to 200 acres.

Typically, the surface layer is very dark brown fine
sandy loam about 7 inches thick. The subsurface layer is
very dark grayish brown fine sandy loam about 9 inches
thick. The subsoil is about 15 inches thick. The upper
part is dark yellowish brown and brown, very friable fine
sandy loam, and the lower 5 inches is dark yellowish
brown, very friable loamy sand. The substratum is yel-
lowish brown and brown sand and loamy sand. In some
areas on stream benches, coarser sand and gravel is
below 4 feet.

Permeability is moderately rapid in the upper part of
the soil and rapid in the lower part. Surface runoff is
slow. The available water capacity is moderate. The or-
ganic matter content in the plow layer is about 1.0 to 1.5
percent. Reaction in the surface layer is generally slightly
acid or medium acid. The subsoil is generally very low in
available phosphorus and available potassium. Tilth gen-
erally is good.

Most areas are cropland. Some are hayland or pas-
ture. This soil is moderately suited to cultivated crops,
small grain, hay and pasture, and trees. It is moderately
suited to most engineering uses.

This soil is moderately suited to corn, soybeans, and
small grain. Yields are below average if rainfall is low
during July and August. There is a hazard of both wind
and water erosion in cultivated areas. Conservation til-
lage, contouring, winter cover crops, and grassed water-
ways reduce soil loss by wind and water. Terraces may
be difficult to construct and maintain because of poor
stability. Returning crop residue or adding other organic
material helps to maintain fertility and to reduce erosion.

This soil is moderately suited to hay and pasture.
There is little hazard of erosion on pastureland or hay-
land. The carrying capacity for pasture is slightly limited
because of droughtiness during dry spells.

The capability subclass is lle.

175C—Dickinson fine sandy loam, 5 to 9 percent
slopes. This moderately sloping, well drained and some-
what excessively drained soil is on convex ridges and
side slopes in uplands and on high stream benches.
Individual areas are irregular in shape and range from 10
to 100 acres.

Typically, the surface layer is very dark grayish brown
fine sandy loam about 13 inches thick. The subsoil is
about 14 inches thick. The upper part is dark brown, very
friable fine sandy loam, and the lower part is dark yellow-
ish brown, very friable loamy sand. The substratum is
yellowish brown loamy sand. In some areas on stream
benches, coarse sand and gravel is below 4 feet.

SOIL SURVEY

Permeability is moderately rapid in the upper part of
the soil and rapid in the lower part. Surface runoff is
medium. The available water capacity is moderate. The
organic matter content in the plow layer is about 0.5 to
1.0 percent. Reaction in the surface layer is generally
slightly acid or medium acid. The subsoil is generally
very low in available phosphorus and available potas-
sium. Tilth generally is good.

Many areas are cropland. Some are hayland or pas-
ture. This soil is poorly suited to cultivated crops and
moderately suited to hay, pasture, and trees. It is moder-
ately suited to most engineering uses.

This soil is poorly suited to corn, soybeans, and small
grain. Yields are below average if rainfall is low during
July and August. There is a hazard of both wind and
water erosion in cultivated areas. Conservation tillage,
contouring, winter cover crops, and grassed waterways
reduce soil loss by wind and water. Limiting the amount
of row crops in a rotation system reduces soil loss.
Terraces may be difficult to construct and maintain be-
cause of poor stability. Returning crop residue or adding
other organic material helps to maintain fertility and to
reduce erosion.

This soil is moderately suited to grasses and legumes
for hay and pasture. There is little hazard of erosion,
however, on pastureland or hayland. The carrying capac-
ity for pasture is limited because of droughtiness during
dry spells.

The capability subclass is llle.

177—Saude loam, 0 to 2 percent slopes. This nearly
level, well drained soil is on stream terraces along rivers
and streams. Individual areas are irregular in shape and
range from 10 to 50 acres.

Typically, the surface: layer is very dark brown loam
about 8 inches thick. The subsurface layer is very dark
grayish brown loam about 5 inches thick. The subsoil is
about 14 inches thick. The upper part is brown, friable
loam, and the lower part is dark yellowish brown, very
friable loamy sand. The substratum is dark yellowish
brown and yellowish brown gravelly sand.

Permeability is moderate in the upper part of the soil
and very rapid in the lower part. Surface runoff is slow.
The available water capacity is low to moderate. The
organic matter content in the plow layer is 2.5 to 3.5
percent. Reaction is generally medium acid in the sur-
face layer unless the soit has been limed in the past 5
years. The subsoil is low in available phosphorus and
very low in available potassium. Tilth generally is good.

Most areas are cropland. Some are pastureland or
hayland. This soil is moderately suited to cultivated crops
and to grasses and legumes. It is moderately or poorly
suited to most engineering uses.

This soil is moderately suited to corn, soybeans, and
small grain. It is droughty in years when rainfall is below
average and during hot dry periods in summer. There is
some hazard of wind erosion in cultivated areas. Return-
ing crop residue or adding other organic material helps
to improve fertility and maintain tilth.
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This soil is moderately suited to grasses and legumes
for hay and pasture. Pasture may be limited during hot
dry periods. Overgrazing or grazing when the soil is wet
compacts the surface and results in poorer tilth. Proper
stocking, pasture rotation, and deferred grazing during
wet periods are needed to keep the pasture and soil in
good condition.

The capability subclass is lls.

177B—Saude loam, 2 to 5 percent slopes. This
gently sloping, well drained soil is on benches along
rivers and streams. Individual areas are irregular in
shape and range from 10 to 100 acres.

Typically, the surface layer is very dark brown loam
about 8 inches thick. The subsurface layer is very dark
grayish brown loam about 5 inches thick. The subsoil is
about 14 inches thick. It is brown, friable loam in the
upper and middle parts and dark yellowish brown, very
friable sandy loam in the lower 2 inches. The substratum
is dark yellowish brown and yellowish brown gravelly
sand.

Permeability is moderate in the upper part of the soil
and very rapid in the lower part. Surface runoff is
medium. The available water capacity is low to moder-
ate. The organic matter content in the plow layer is 2.5
to 3.0 percent. Reaction in the surface layer is generally
medium acid unless the soil has been limed in the past 5
years. The subsoil is low in available phosphorus and
very low in available potassium. Tilth is generally good.

Most areas are cropland, but some are pastureland or
hayland. This soil is moderately suited to crops and to
grasses and legumes. It is well suited or moderately
suited to most engineering uses.

This soil is moderately suited to corn, soybeans, and
small grain. It is droughty in years when rainfall is below
average and during hot dry periods in summer. There is
some hazard of erosion in cultivated areas. Conservation
tilage and winter cover crops reduce soil loss. Erosion
control practices, such as contouring and terracing, may
be difficult to use in most areas because of irregular
contour and short slopes. Terracing exposes the coarse
textured substratum. Unless topsoil is placed over the
areas of exposed substratum, those areas are very
droughty. Returning crop residue or adding other organic
material helps to improve fertility and maintain tilth.

This soil is moderately suited to grasses and legumes
for hay and pasture. There is little hazard of erosion on
pastureland or hayland. Pasture may be limited during
hot dry periods. Overgrazing or grazing when the soil is
wet compacts the soil and results in poorer tilth and
increased runoff. Proper stocking, pasture rotation, and
deferred grazing during wet periods are needed to keep
the pasture and soil in good condition.

The capability subclass is lle.

177C—Saude loam, 5 to 9 percent slopes. This
moderately sloping, well drained soil is on stream bench-
es along rivers and streams, commonly on the bench
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escarpment. Individual areas are generally long and
narrow and range from 10 to 50 acres.

Typically, the surface layer is very dark brown loam
about 11 inches thick. The subsoil is brown, friable loam
about 13 inches thick. The substratum is yellowish brown
gravelly sand. In some places, the surface layer is as
thin as 7 inches because of erosion.

Included with this soil in mapping are areas where
sand or gravel is at or near the surface. Those areas are
more droughty than this Saude soil. They are on the
steepest part of the slopes. They make up 10 to 15
percent of the map unit.

Permeability is moderate in the upper part of this soil
and very rapid in the lower part. Surface runoff is
medium. The available water capacity is low to moder-
ate. The organic matter content in the plow layer is 2.0
to 2.5 percent. Reaction is generally medium acid in the
surface layer unless the soil has been limed in the past 5
years. The subsoil is low in available phosphorus and
very low in available potassium. Tilth generally is good.

Most areas are cropland. Some are pastureland or
hayland. This soil is poorly suited to cultivated crops and
moderately suited to grasses and legumes. It is moder-
ately or poorly suited to most engineering uses.

This soil is poorly suited to corn, soybeans, and small
grain. Because it is droughty, yields are low unless rain-
fall is timely. Erosion is a hazard in cultivated areas.
Conservation tillage and winter cover crops reduce soil
loss. Erosion control practices, such as contouring or
terracing, are difficult to use because of the irregular
contour and short slopes. Terracing exposes the coarse
textured substratum in areas. These areas are very
droughty unless topsoil is placed over them. Returning
crop residue or adding other organic material helps to
improve fertility and maintain tilth.

This soil is moderately suited to grasses and legumes
for hay and pasture. There is little hazard of erosion on
pastureland or hayland. Pasture is limited during hot dry
periods. Overgrazing or grazing when the soil is too wet
compacts the surface and results in poorer tilth and
increased runoff. Proper stocking, pasture rotation, and
deferred grazing during wet periods are needed to keep
the pasture and soil in good condition.

The capability subclass is llle.

178—Waukee loam, 0 to 2 percent siopes. This
nearly level, well drained soil is on stream benches along
rivers and major streams. Individual areas are irregular in
shape and range from 5 to 100 acres or more.

Typically, the surface layer.is very dark brown loam
about 8 inches thick. The subsurface layer is very dark
brown loam about 8 inches thick. The subsoil is friable
loam about 21 inches thick. The upper part is very dark
grayish brown and brown, and the lower part is dark
yellowish brown. The substratum is yellowish brown
coarse sand.

Included with this soil in mapping are a few areas that
are more droughty than this Waukee soil because sandy
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material is at or near the surface. Those areas are on
slight rises. They make up less than 2 percent of the
map unit.

Permeability is moderate in the upper part of this
Waukee soil and very rapid in the lower part. Surface
runoff is slow. The available water capacity is moderate.
The organic matter content in the plow layer is about 3.0
to 4.0 percent. Reaction in the surface layer is generally
slightly acid. The subsoil is generally low in available
phosphorus and very low in available potassium. Tilth is
good.

Almost all areas are cropland. This soil is well suited
to cultivated crops and to hay and pasture. It is moder-
ately suited to many engineering uses.

This soil is well suited to corn, soybeans, and small
grain. There is, however, some hazard of wind erosion in
cultivated areas. Returning crop residue or adding other
organic material helps to improve fertility and maintain
tilth.

This soil is well suited to grasses and legumes for hay
and pasture. Overgrazing or grazing when the soil is wet
compacts the surface and results in poorer tilth. Proper
stocking, pasture rotation, deferred grazing, and restrict-
ed use during wet periods are needed to keep the pas-
ture and soil in good condition.

The capability subclass is Ils.

178B—Waukee loam, 2 to 5 percent slopes. This
gently sloping, well drained soil is on stream benches
along rivers and major streams. Individual areas are ir-
regular in shape and range from 5 to 200 acres or more.

Typically, the surface layer is very dark brown loam
about 8 inches thick. The subsurface layer is very dark
brown and very dark grayish brown loam about 11
inches thick. The subsoil is friable loam about 19 inches
thick. The upper part is brown, and the lower part is
yellowish brown. The substratum is yellowish brown
coarse sand with some gravel.

Included with this soil in mapping are areas where
sandy and gravelly material is at or near the surface.
Those areas are on the steepest part of slopes. They
are more droughty than this Waukee soil. They make up
2 to 5 percent of the map unit.

Permeability is moderate in the upper part of this
Waukee soil and very rapid in the lower part. Surface
runoff is medium. The available water capacity is moder-
ate. The organic matter content in the plow layer is
about 2.5 to 3.5 percent. Reaction in the surface layer is
generally slightly acid. The subsoil is generally low in
available phosphorus and very low in available potas-
sium. Tilth is good.

Almost ail areas are cropland. This soil is moderately
suited to cultivated crops and to hay and pasture. It is
moderately suited to most engineering uses.

This soil is moderately suited to corn, soybeans, and
small grain. Erosion is a hazard in cultivated areas. Con-
servation tillage, winter cover crops, and grassed water-
ways help to prevent excessive soil loss. In many places

SOIL SURVEY

the use of erosion control practices, such as contouring
and terracing, is difficult because of complex contours
and short slopes. Terracing may expose the coarse tex-
tured substratum. Areas of exposed substratum are very
droughty. Returning crop residue or adding other organic
material helps to improve fertility and maintain tilth.

This soil is moderately suited to grasses and legumes
for hay and pasture. There is little hazard of erosion on
pastureland or hayland. Overgrazing or grazing when the
soil is too wet compacts the surface, increases runoff,
and results in poorer tilth. Pasture rotation, proper stock-
ing, and deferred grazing during wet periods are needed
to keep the pasture and soil in good condition.

The capability subclass is lle.

184B—Klinger silty clay loam, 1 to 4 percent
slopes. This nearly level to gently sloping, somewhat
poorly drained soil is on upland ridges and around the
heads of drainageways. Individual areas are irregular in
shape and range from 10 to 50 acres.

Typically, the surface layer is black silty clay loam
about 8 inches thick. The subsurface layer is dark brown
and very dark brown silty clay loam about 9 inches thick.
The subsoil is about 31 inches thick. The upper part is
dark grayish brown, friable silty clay loam, and the lower
part is yellowish brown, firm loam. The substratum is
yellowish brown loam. In some areas the loess is 40 to
48 inches thick over loam glacial till.

Permeability is moderate. Surface runoff is slow. The
available water capacity is high. The organic matter con-
tent in the plow layer is about 5.0 to 6.0 percent. Reac-
tion in the surface layer is generally slightly acid. The
subsoil is very low in available phosphorus and available
potassium. Tilth generally is good unless the soil has
been worked when too wet.

Almost all areas are cropland. This soil is well suited
to cultivated crops and to hay and pasture. It is moder-
ately suited to most engineering uses.

This soil is well suited to corn, soybeans, and smali
grain. Erosion, however, is a slight hazard in cultivated
areas. The soil may be subject to overwash from higher
lying soils. Conservation tillage, winter cover crops, and
grassed waterways help to prevent excessive soil loss.
In many places using erosion control practices, such as
contouring or terracing, is difficult because of the com-
plex contours. If this soil is terraced, tile drainage is
needed. Returning crop residue or adding other organic
material helps to improve fertility and maintain tilth.

This soil is well suited to legumes and grasses for hay
and pasture. There is little hazard of erosion on hayland
or pastureland. Overgrazing or grazing when the soil is
too wet compacts the surface and results in poorer tilth.
Pasture rotation, proper stocking, and deferred grazing
during wet periods are needed to keep the pasture and
soil in good condition.

The capability subclass is lle.

198B—Floyd loam, 1 to 4 percent slopes. This
gently sloping, somewhat poorly drained soil is in con-
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cave positions at the heads of drainageways or on con-
cave side slopes along drainageways. Individual areas
are irregular in shape and range from 10 to 200 acres.

Typically, the surface layer is black loam about 8
inches thick. The subsurface layer is black and very dark
grayish brown loam about 15 inches thick. The subsoil is
about 38 inches thick. The upper 7 inches is dark grayish
brown, friable loam with grayish brown and yellowish
brown mottles. The middle part is grayish brown, friable,
light sandy clay loam and sandy loam. The lower part is
yellowish brown and grayish brown, firm loam. The sub-
stratum is mottled yellowish brown and grayish brown
loam. In some areas the surface layer is sandy loam. In
some unimproved areas stones and boulders are at or
near the surface.

Included with this soil in mapping are a few areas
where 6 to 20 inches of lighter colored recent overwash
has been deposited. The recent material is lower in or-
ganic matter than this Floyd loam. These areas are adja-
cent to areas of steeper soils that surround the Floyd
soils. They make up 2 to 5 percent of the map unit.

Permeability is moderate. Surface runoff is slow. The
available water capacity is high. The organic matter con-
tent in the plow layer is about 5.0 to 6.0 percent. Reac-
tion in the surface layer is generally neutral. The subsoil
is very low in available phosphorus and available potas-
sium. Tilth generally is good unless the soil is worked
when too wet.

Many areas are cropland. Some are pastureland. This
soil is well suited to cultivated crops and to hay and
pasture. It is poorly suited to most engineering uses.

This soil is well suited to corn, soybeans, and small
grain. Artificial drainage, however, is needed. Because
wetness is partly caused by hillside seepage, a drainage
system that intercepts laterally moving water is best. In
some areas erosion is a problem. Terraces reduce ero-
sion but should be combined with tile drains for best
results. Some areas have never been cropped because
stones and boulders are at or near the surface.

This soil is well suited to grasses and legumes for
pasture or hay. Removing rocks and installing tile are
beneficial on pastureland and necessary on hayland.
Overgrazing or grazing when the soil is too wet com-
pacts the soil, increases runoff, and results in poorer
tilth. Pasture rotation, proper stocking, and deferred graz-
ing when the soil is wet are needed to keep the pasture
and soil in good condition.

The capability subclass is liw.

207C—Whalan loam, 20 to 30 inches to limestone,
2 to 9 percent slopes. This gently sloping and moder-
ately sloping, well drained soil is on ridgetops and side
slopes in uplands. Individual areas are irregular in shape
and range from 10 to 50 acres.

Typically, the surface layer is very dark grayish brown
loam about 2 inches thick. The subsurface layer is brown
loam about 3 inches thick. The subsoil is about 23
inches thick. The upper and middle parts are dark yel-
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lowish brown, friable loam, and the lower 2 inches is
dark yellowish brown, firm siity clay. Shattered, fractured
limestone bedrock is at a depth of 28 inches.

included with this soil in mapping are a few areas
where limestone bedrock is at the surface. Those areas
are on the short, steeper part of the slope, generally
near a drainageway. They make up less than 2 percent
of the map unit.

Permeability is moderate in the upper part of this
Whalan soil and moderately slow in the zone just above
the limestone. Surface runoff is medium. The available
water capacity is low. The organic matter content in the
plow layer is 0.5 to 1.0 percent. Reaction is usually
medium acid in the surface layer unless the soil has
been limed in the past 5 years. The subsoil is very low in
available phosphorus and available potassium. Tilth gen-
erally is good.

Many areas are cropland. Some are pastureland. This
soil is poorly suited to cultivated crops and moderately
suited to hay and pasture. It is poorly suited to most
engineering uses.

This soil is poorly suited to corn, soybeans, and small
grain because of the moderate depth to bedrock. Ero-
sion is a hazard in cultivated areas. Conservation tillage,
winter cover crops, grassed waterways, and contouring
help to prevent excessive soil loss. Terracing is difficult
because of the moderate depth to bedrock. Returning
crop residue or adding other organic material helps to
improve fertility and maintain tilth.

This soil is moderately suited to grasses and legumes
for hay and pasture. There is little hazard of erosion on
pastureland or hayland. Overgrazing or grazing when the
soil is wet compacts the surface and increases runoff.
Pasture rotation and proper stocking are needed to keep
the pasture and soil in good condition.

The capability subclass is llle.

214C—Rockton loam, 20 to 30 inches to limestone,
2 to 9 percent slopes. This gently sloping and moder-
ately sloping, well drained soil is on ridgetops and side
slopes in uplands. Individual areas are irregular in shape
and range from 10 to 70 acres.

Typically, the surface layer is very dark brown loam
about 6 inches thick. The subsurface layer is very dark
grayish brown and dark brown loam about 11 inches
thick. The subsoil is about 9 inches thick. The upper part
is brown, friable loam, and the lower 2 inches is dark
yellowish brown, firm clay. Shattered and fractured lime-
stone bedrock is at a depth of 26 inches. In a few areas
part of the surface layer has been removed by erosion.

Included with this soil in mapping are a few areas
where the limestone bedrock is at the surface. Those
areas are on the short, steeper part of the slopes, gener-
ally near a drainageway. They make up less than 2
percent of the map unit.

Permeability is moderate. Surface runoff is medium.
The available water capacity is low. The organic matter
content in the plow layer is about 2.5 to 3.5 percent.
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Reaction in the surface layer is commonly slightly acid or
medium acid unless the soil has been limed in the past 5
years. The subsoil is very low in available phosphorus
and available potassium. Tilth is generally good.

Most areas are cropland. A few are pastureland. This
soil is poorly suited to cultivated crops and moderately
suited to grasses and legumes for hay and pasture. It is
poorly suited to most engineering uses.

This soil is poorly suited to corn, soybeans, and small
grain because of moderate depth to bedrock. Erosion is
a hazard in cultivated areas. Conservation tillage, winter
cover crops, grassed waterways, and contouring help to
prevent excessive soil loss. Terracing is difficult because
of the moderate depth to bedrock. Returning crop resi-
due or other organic material helps to improve fertility
and maintain tilth.

This soil is moderately suited to grasses and legumes
for hay and pasture. There is little hazard of erosion on
pastureland or hayland. Overgrazing or grazing when the
soil is wet compacts the surface and increases runoff.
Pasture rotation and proper stocking are needed to keep
the pasture and soil in good condition.

The capability subclass is llle.

220—Nodaway silt loam, 0 to 2 percent slopes.
This nearly level, moderately well drained soil is on re-
cently formed alluvial flood plains along rivers, streams,
and narrow upland drainageways. It is subject to fre-
quent flooding. Individual areas are irregular or long and
range from 20 to 200 acres or more.

Typically, the surface layer is very dark grayish brown
silt loam about 7 inches thick. The substratum is strati-
fied dark grayish brown and very dark grayish brown silt
loam.

Included with this soil in mapping are somewhat poorly
drained areas that may require supplemental drainage.
Those areas are in depressions or old stream channels.
They make up less than 2 percent of the map unit.

Permeability is moderate in this Nodaway soil. Surface
runoff is slow. The available water capacity is high. The
organic matter content in the plow layer is about 2.0 to
3.0 percent. Reaction in the surface layer is generally
neutral or slightly acid. The substratum is medium in
available phosphorus and available potassium. Tilth is
good.

Many areas on the wider flood plains are cropland.
Most in the narrow drainageways are pastureland. This
soil is well suited to cultivated crops and to hay and
pasture. It is poorly suited to most engineering uses.

This soil is well suited to corn, soybeans, and smali
grain. It is subject to frequent flooding. Returning crop
residue or adding other organic material helps to improve
fertility and maintain tilth.

This soil is well suited to grasses and legumes for hay
and pasture. Overgrazing or grazing when the soil is wet
compacts the surface and results in poorer tilth. Proper
stocking, pasture rotation, deferred grazing, and restrict-
ed use during wet periods are needed to keep the soil
and pasture in good condition.

SOIL SURVEY

The capability subclass is llw.

221B—Palms muck, 1 to- 4 percent slopes. This
gently sloping, very poorly drained soil generally occurs
as hillside seeps at the base of slopes or in upland
drainageways. Some areas are on stream benches.
Some areas are subject to frequent flooding. Individual
areas are irregular in shape and range from 5 to 80
acres.

Typically, the surface layer is black, very friable muck
about 10 inches thick. The subsurface layer is black
muck about 16 inches thick. The substratum is black silt
loam to a depth of 32 inches and dark gray silt loam to a
depth of 52 inches.

Included with this soil in mapping are areas where
muck is 72 inches or more thick over the substratum.
Those areas are on landscape positions similar to those
of this Palms soil. They make up as much as 15 percent
of the map unit.

Permeability is moderate and moderately slow. Surface
runoff is very slow. The available water capacity is high.
The organic matter content in the piow layer is more
than 20 percent. Reaction in the surface layer is generally
neutral or slightly acid. This soil is very low in available
phosphorus and available potassium.

Most areas are pastureland or wasteland. This soil is
poorly suited to cultivated crops and to hay and pasture.
It is poorly suited to most engineering uses. .

This soil is poorly suited to corn, soybeans, and smalil
grain unless it is drained. Draining it is difficult because
water moves to areas of this soil in the coarse textured
layers below the organic material. The water must be
intercepted before it reaches areas of this soil. Locating
the coarse textured layers and placing the tile properly are
difficult.

This soil is poorly suited to grasses and legumes for
hay and pasture unless it is drained.

The capability -subclass is Illw.

226—Lawler loam, 32 to 40 inches to sand or
gravel, 0 to 2 percent slopes. This nearly level, some-
what poorly drained soil is on benches along streams
and rivers. Individual areas are irregular in shape and
range from 10 to 100 acres.

Typically, the surface layer is black loam about 8
inches thick. The subsurface layer is loam about 13
inches thick. The upper part is very dark gray and the
lower part is very dark grayish brown. The subsoil is
about 17 inches thick. The upper 9 inches is dark grayish
brown, friable loam with yellowish brown mottles. The
middle 4 inches is dark grayish brown, friable sandy loam
with yellowish brown mottles. The lower 4 inches is dark
yellowish brown, very friable gravelly sand. The substra-
tum is yellowish brown and brown sand and gravelly
sand.

Included with this soil in mapping are areas where
depth to sand and gravel is as little as 24 inches. These
areas may be slightly droughty during dry periods. They
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are generally on the slightly higher rises. They make up
as much as 15 percent of the map unit.

Permeability is moderate in the upper part of this
Lawler soil and rapid in the lower part. Surface runoff is
slow. The available water capacity is moderate. The or-
ganic matter content in the plow layer is about 4.0 to 5.0
percent. Reaction in the surface layer is generally slightly
or medium acid unless the soil has been limed in the
past 5 years. The subsoil is very low in available phos-
phorus and available potassium. Tilth generally is good
unless the soil has been worked when too wet.

Most areas are cropland. This soil is well suited to
cultivated crops and to hay and pasture. It is poorly
suited to most engineering uses.

This soil is well suited to corn, soybeans, and small
grain. There is, however, some hazard of soil blowing in
cultivated areas. Areas that are shallower to sand and
gravel are slightly droughty during extended dry periods.
Returning crop residue or adding other organic material
helps to improve fertility and maintain tilth.

This soil is well suited to grasses and legumes for hay
and pasture. Surface compaction and poor tilth can
result, however, from overstocking or from grazing during
wet periods. Proper stocking rates, pasture rotation,
timely deferment of grazing, and restricted use during
wet periods help to keep the pasture and the soil in
good condition.

The capability subclass is Ils.

284—Flagler sandy loam, 0 to 2 percent slopes.
This nearly level, somewhat excessively drained soil is
on benches along streams and rivers. Individual areas
are irregular in shape and range from 10 to 100 acres or
more.

Typically, the surface layer is black sandy loam about
8 inches thick. The subsurface layer is very dark brown
and very dark grayish brown sandy loam about 15 inches
thick. The subsoil is about 13 inches thick. The upper
part is dark yellowish brown, very friable sandy loam, and
the lower part is brown, loose gravelly sand. The sub-
stratum is brown sand with some gravel.

Permeability is moderately rapid in the upper part of
the soil and very rapid in the lower part. Surface runoff is
slow. The available water capacity is moderate. The or-
ganic matter content in the plow layer is about 1.5 to 2.5
percent. Reaction in the surface layer is generally slightly
acid or medium acid unless the soil has been limed in
the past 5 years. The subsoil is low in available phos-
phorus and very low in available potassium. Tilth is good.

Most areas are pastureland or hayland. Some are
cropland. This soil is poorly suited to cultivated crops
and moderately suited to hay and pasture. It is moder-
ately suited to most engineering uses.

This soil is poorly suited to corn, soybeans, and small
grain. Soil blowing is a hazard in cultivated areas. The
soil is droughty in years when rainfall is below average
and during hot dry periods in summer. Minimum tillage
and winter cover crops help to prevent soil blowing.
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Returning crop residue or adding other organic material
helps to improve fertility and maintain tilth.

This soil is moderately suited to grasses and legumes
for hay and pasture. Pasture is limited during hot dry
periods. Overgrazing or grazing when the soil is wet
compacts the soil and results in poorer tilth. Proper
stocking, pasture rotation, and deferred grazing during
wet periods are needed to keep the pasture and soil in
good condition.

The capability subclass is Ilis.

284B—Flagler sandy loam, 2 to 5 percent slopes.
This gently sloping, somewhat excessively drained soil is
on benches along rivers and streams. Individual areas
are irregular in shape and range from 10 to 50 acres.

Typically, the surface layer is black sandy loam about
8 inches thick. The subsurface layer is very dark brown
and very dark grayish brown sandy loam about 12 inches
thick. The subsoil is about 12 inches thick. The upper
part is dark yellowish brown, very friable sandy loam, and
the lower part is dark yellowish brown, loose gravelly
sand. The substratum is yellowish brown sand with some
gravel.

Permeability is moderately rapid in the upper part of
the soil and very rapid in the lower part. Surface runoff is
slow. The available water capacity is moderate. The or-
ganic matter content in the plow layer is about 1.0 to 1.5
percent. Reaction in the surface layer is usually slightly
acid or medium acid unless the soil has been limed in
the past 5 years. The subsoil is low in available phos-
phorus and very low in available potassium. Tilth is good.

Most areas are pastureland or hayland. Some are
cropland. This soil is poorly suited to cultivated crops
and moderately suited to hay and pasture. It is moder-
ately suited to most engineering uses.

This soil is poorly suited to corn, soybeans, and small
grain. Because of droughtiness, yields are low unless
rainfall is average or above average and very timely.
There is some hazard of erosion in cultivated areas.
Conservation tillage and winter cover crops reduce soil
loss. Erosion control practices, such as contouring or
terracing, may be difficult to use because of irregular
contours and short slopes. Terracing exposes the coarse
textured subsoil or substratum. These coarse textured
areas are very droughty unless topsoil is placed over
them. Returning crop residue or adding other organic
material helps to improve fertility and maintain tilth.

This soil is moderately suited to grasses and legumes
for hay and pasture. There is little hazard of erosion on
pastureland or hayland. Production of pasture and hay is
limited during hot dry periods. Overgrazing or grazing
when the soil is wet compacts the surface and results in
poorer tilth and increased runoff. Proper stocking, pas-
ture rotation, and deferred grazing during wet periods are
needed to keep the pasture and soil in good condition.

The capability subclass is llle.

285C—Burkhardt sandy loam, 2 to 9 percent
slopes. This gently sloping to moderately sloping, some-
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what excessively drained soil is on upland knolls and
stream escarpments. Individual arsas are irregular in
shape and range from 5 to 10 acres.

Typically, the surface layer is very dark brown sandy
loam about 7 inches thick. The subsurface layer is very
dark grayish brown sandy loam about 4 inches thick. The
subsoil is about 19 inches thick. The upper part is dark
brown, friable sandy loam; the middle part is brown, very
friable gravelly loamy sand; and the lower part is strong
brown, very friable gravelly sand. The substratum is
brown and strong brown gravelly sand.

Included with this soil in mapping are areas where the
surface layer is lighter colored or thinner. These areas
generally are on upland knobs. They make up about 15
percent of the map unit.

Permeability is moderately rapid in the upper part of
the soil and rapid in the lower part. Surface runoff is
medium. The available water capacity is very low. The
organic matter content in the plow layer is about 0.5 to
1.5 percent. Reaction in the surface layer is generally
slightly acid to strongly acid unless the soil has been
limed in the past 5 years. The subsoil is very low in
available phosphorus and available potassium. Tilth is
good.

Most areas are pastureland or hayland, the best use
for this soil. Some are cropland because the manage-
ment of this soil is typically determined by that of the
surrounding soils. This soil is poorly suited to cultivated
crops and to hay and pasture. It is moderately suited to
most engineering uses.

This soil is poorly suited to corn, soybeans, and small
grain. Erosion is a hazard on cultivated areas. The soil is
also very droughty. Conservation tillage, winter cover
crops, and grassed waterways help to prevent excessive
soil loss. The use of contouring or terracing is difficult
because of the short, irregular slopes. In addition, terrac-
ing exposes coarse textured material. Returning crop
residue or adding other organic material helps to improve
fertility and maintain tilth.

This soil is poorly suited to grasses and legumes for
hay and pasture. Because of the very low available
water capacity, production is very low during summer
months. The soil is better suited to hay or pasture, how-
ever, than to row crops.

The capability subclass is IVs.

291—Atterberry slit loam, 1 to 3 percent slopes.
This nearly level, somewhat poorly drained soil is on
nearly level, broad loess covered areas in uplands or in
areas around the heads of drainageways. Individual
areas are irregular in shape and range from 5 to 50
acres.

Typically, the surface layer is very dark gray silt loam
about 9 inches thick. The subsurface layer is dark gray-
ish brown silt loam about 5 inches thick. The subsoil is
friable silty clay loam about 34 inches thick. The upper 5
inches is brown, and the rest is grayish brown with yel-
lowish brown and strong brown mottles. The substratum
is grayish brown silt loam.

SOIL SURVEY

Permeability is moderate and moderately slow. Runoff
is slow (fig. 10). The available water capacity is high. The
organic matter content in the plow layer is about 2.5 to
3.5 percent. Reaction in the surface layer is generally
slightly acid or medium acid if the soil has not been
limed in the past 5 years. The subsoil is low in available
phosphorus and very low in available potassium. Tilth
generally is fair unless the soil is worked when too wet.

Most areas are cropland. This soil is well suited to
cultivated crops and to hay and pasture. It is poorly
suited to most engineering uses.

This soil is well suited to corn, soybeans, and small
grain. Because it is somewhat poorly drained soil, tile
drains may be needed for timely field operations. Return-
ing crop residue or adding other organic material helps
to improve fertility and maintain tilth.

This soil is well suited to grasses and legumes for hay
and pasture. Overgrazing or grazing when the soil is wet
compacts the surface and results in poorer tilth. Proper
stocking, pasture rotation, deferred grazing, and restrict-
ed use during wet periods are needed to keep the pas-
ture and soil in good condition.

The capability class is |.

293C—Chelsea-Lamont-Fayette complex, 5 to 9
percent slopes. This map unit consists of gently rolling,
excessively drained and well drained soils on upland
ridges and side slopes. Individual areas range from 20 to
several hundred acres.

This unit is about 40 percent Chelsea soils, 30 percent
Lamont soils, 20 percent Fayette soils, and 10 percent
included soils. Areas of these soils are so intricately
mixed or are so small that it is not practical to map them
separately.

Typically, the surface layer of the Chelsea soil is dark
brown loamy fine sand about 4 inches thick. The subsur-
face layer is brown, yellowish brown, and dark yellowish
brown fine sand about 37 inches thick. The next layer is
similar to the subsurface layer but has bands of brown,
very friable loamy fine sand 1/4 inch to 2 inches thick.

Typically, the surface layer of the Lamont soil is very
dark gray fine sandy loam about 3 inches thick. The
subsurface layer is brown fine sandy loam about 5
inches thick. The subsoil is very friable sandy loam about
26 inches thick. The upper part is dark yellowish brown
and the lower part is dark brown and yellowish brown.
The substratum is yellowish brown fine sand.

Typically, the surface layer of the Fayette soil is very
dark grayish brown silt loam about 4 inches thick. The
subsurface layer is brown and dark grayish brown silt
loam about 5 inches thick. The subsoil is friable silty clay
loam about 35 inches thick. The upper part is dark yel-
lowish brown, and the lower part is yellowish brown. The
substratum is yellowish brown silt loam.

Included with these soils in mapping are small areas
which are slightly less fertile because part of the surface
layer has been removed by erosion. These included
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Figure 10.—An area of the somewhat poorly drained Atterberry soils surrounded by the better drained Downs soils just after a rain.

areas are on the steepest part of the slopes. They make
up about 15 percent of the map unit.

Permeability is rapid in the Chelsea soil, moderately
rapid in the upper part of the Lamont soil and very rapid
in the lower part, and moderate in the Fayette soil. Sur-
face runoff is medium in all these soils. The available
water capacity is low in the Chelsea and Lamont soils
and high in the Fayette soil. The organic matter content
in the plow layer is less than 0.5 percent in the Chelsea
and Lamont soils and about 1.0 to 2.0 percent in the
Fayette soil. Reaction is generally medium acid or
strongly acid in the surface layer of all these soils unless
the soil has been limed in the past 5 years. The lower
part of the Chelsea soil is very low in available phospho-
rus and potassium. The subsoil of the Lamont soil is
generally medium in available phosphorus and very low
in available potassium. The subsoil of the Fayette soil is
generally high in available phosphorus and very low in
available potassium. Tilth is generally good.

Most areas of this unit are pastureland or woodland.
This unit is poorly suited to cultivated crops and moder-
ately suited to hay and pasture. It is moderately or poorly
suited to most engineering uses.

This unit is poorly suited to corn, soybeans, and small
grain. Yields are low unless rainfall is both above aver-
age and timely. Erosion by both wind and water is a
hazard in cultivated areas. Conservation tillage, contour-
ing, winter cover crops, and grassed waterways reduce
erosion. Terraces may be difficult to construct and main-
tain because of poor stability. Returning crop residue or
adding other organic material helps to maintain fertility
and reduce erosion.

This unit is moderately suited to grasses and legumes
for hay and pasture. There is little hazard of erosion on
hayland or pastureland. The carrying capacity for pasture
is limited during midsummer because of droughtiness.

The capability subclass is llle.

293D—Chelsea-Lamont-Fayette complex, 9 to 18
percent slopes. This map unit consists of rolling and
hilly, excessively drained and well drained soils on
upland ridges and side slopes. Individual areas range
from 20 to several hundred acres.

This unit is about 40 percent Chelsea soils, 30 percent
Lamont soils, and 20 percent Fayette soils. Areas of
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these soils are so intricately mixed or are so small that
mapping them separately is not practical.

Typically, the surface layer of the Chelsea soil is
brown loamy fine sand about 2 inches thick. The subsur-
face layer is yellowish brown fine sand about 30 inches
thick. The next layer is similar to the subsurface layer but
has bands of brown, very friable loamy fine sand 1/4
inch to 2 inches thick.

Typically, the surface layer of the Lamont soil is dark
gray fine sandy loam about 3 inches thick. The subsur-
face layer is brown fine sandy loam about 4 inches thick.
The subsoil is very friable sandy loam about 22 inches
thick. The upper part is dark yellowish brown, and the
lower part is yellowish brown. The substratum is yellow-
ish brown fine sand.

Typically, the surface layer of the Fayette soil is dark
grayish brown silt loam about 4 inches thick. The subsur-
face layer is dark grayish brown silt loam about 5 inches
thick. The subsoil is friable silty clay loam about 33
inches thick. The upper part is dark yellowish brown, and
the lower part is yellowish brown. The substratum is
yellowish brown silt loam.

Included with these soils in mapping are small areas
where part of the surface layer has been removed by
erosion. These areas are slightly less fertile than sur-
rounding areas. They are on the steepest part of the
slopes. They make up about 15 percent of the map unit.

Permeability is moderately rapid in the Chelsea soil,
moderately rapid in the upper part of the Lamont soil and
very rapid in the lower part, and moderate in the Fayette
soil. Surface runoff is moderately rapid on all of these
soils. The available water capacity is low in the Chelsea
and Lamont soils and high in the Fayette soil. The or-
ganic matter content in the plow layer is less than 0.5
percent in the Chelsea and Lamont soils and about 0.5
to 1.0 percent in the Fayette soil. Reaction is generally
medium acid or strongly acid in the surface layer of all
these soils unless the soil has been limed in the past 5
years. The lower part of the Chelsea soil is very low in
available phosphorus and potassium. The subsoil of the
Lamont soil is generally medium in available phosphorus
and very low in available potassium. The subsoil of the
Fayette soil is generally high in available phosphorus and
very low in available potassium. Tilth is generally good.

Nearly all areas are pastureland or woodland. This unit
is poorly suited to cultivated crops and moderately suited
to hay and pasture. It is moderately or poorly suited to
most engineering uses.

This unit is poorly suited to corn, soybeans, and small
grain. If these soils are cultivated, the hazard of erosion
is severe because of slope.

This unit is moderately suited to grasses and legumes
for pasture and hay. Many areas are steep enough to
cause problems in harvesting hay. There is little hazard
of erosion on pastureland or hayland. Overgrazing or
grazing when the soil is too wet compacts the surface
and increases runoff. The carrying capacity for pasture is
limited during midsummer because of droughtiness.

SOIL SURVEY

Proper stocking, pasture rotation, and deferred grazing
are needed to keep the pasture and soil in good condi-
tion.

The capability subclass is Vle.

293F—Chelsea-Lamont-Fayette complex, 18 to 30
percent slopes. This map unit consists of steep and
very steep, excessively drained and well drained soils on
upland ridges and side slopes. Individual areas range
from 20 to 200 acres.

This unit is about 40 percent Chelsea soils, 30 percent
Lamont soils, and 20 percent Fayette soils. Areas of
these soils are so intricately mixed or are so small that
mapping them separately is not practical.

Typically, the surface layer of the Chelsea soil is
brown loamy fine sand about 2 inches thick. The subsur-
face layer is yellowish brown, loose fine sand about 26
inches thick. The next layer is similar to the subsurface
layer but has bands of brown, very friable loamy fine
sand 1/4 inch to 2 inches thick.

Typically, the surface layer of the Lamont soil is dark
gray fine sandy loam about 2 inches thick. The subsur-
face layer is brown fine sandy loam about 4 inches thick.
The subsoil is very friable sandy loam about 20 inches
thick. The upper part is dark yellowish brown, and the
lower part is yellowish brown. The substratum is yellow-
ish brown fine sand.

Typically, the surface layer of the Fayette soil is very
dark grayish brown silt loam about 2 inches thick. The
subsurface layer is very dark grayish brown silt loam
about 5 inches thick. The subsoil is friable silty clay loam
about 29 inches thick. The upper part is dark yellowish
brown, and the lower part is yellowish brown. The sub-
stratum is yellowish brown silt loam.

Permeability is rapid in the Chelsea soil, moderately
rapid in the upper part of the Lamont soil and very rapid
in the lower part, and moderate in the Fayette soil. Sur-
face runoff is moderately rapid on all of these soils. The
available water capacity is low in the Chelsea and
Lamont soils and high in the Fayette soil. The organic
matter content in the plow layer is less than 0.5 percent
in all these soils. Reaction is generally medium "acid or
strongly acid in the surface layer of all these soils. The
lower part of the Chelsea soil is very low in available
phosphorus and potassium. The subsoil of the Lamont
soil is generally medium in available phosphorus and
very low in available potassium. The subsoil of the
Fayette soil is generally high in available phosphorus and
very low in available potassium. Tilth is generally good.

Nearly all areas are woodland. A few are pastureland.
This soil is poorly suited to cultivated crops and to hay
and pasture. It is poorly suited to most engineering uses.

This unit is poorly suited to corn, soybeans, and small
grain. If it is cultivated, the hazard of erosion by both
wind and water is very severe. Yields are very low.

This unit is poorly suited to hay and pasture. If it is
used for pasture, there is little hazard of erosion, but
careful management is needed to maintain adequate
plant cover.
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The capability subclass is Vlle.

302B—Coggon loam, 2 to 5 percent slopes. This
gently sloping, moderately well drained soil is on convex
ridgetops and side slopes in uplands. Individual areas
are irregular in shape and range from 10 to 50 acres.

Typically, the surface layer is very dark grayish brown
foam about 4 inches thick. The subsurface layer is brown
loam about 5 inches thick. The subsoil is about 47
inches thick. The upper part is yellowish brown, friable
loam; the middle part is strong brown and yellowish
brown, firm clay loam; and the lower part is yellowish
brown, firm clay loam. The substratum is yellowish brown
loam.

Permeability is moderate. Surface runoff is medium.
The available water capacity is high. The organic matter
content in the plow layer is 1.5 to 2.5 percent. Reaction
in the surface layer is generally medium acid or strongly
acid unless the soil has been limed in the past 5 years.
The subsoil is low in available phosphorus and very low
in available potassium. Tilth generally is good.

Most areas are woodland or pastureland. A few are
cropland. This soil is well suited to cultivated crops and
to hay and pasture. It is moderately suited to most engi-
neering uses.

This soil is well suited to corn, soybeans, and small
grain. Erosion, however, is a hazard in cultivated areas.
Conservation tillage, winter cover crops, and grassed
waterways help to prevent excessive soil loss. Erosion
control practices, such as contouring or terracing, may
be needed. Returning crop residue or adding other or-
ganic material helps to improve fertility and maintain tilth.

This soil is well suited to legumes and grasses for hay
and pasture. There is little hazard of erosion on hayland
or pastureland. Overgrazing or grazing when the soil is
too wet compacts the surface and increases runoff.
Proper stocking, pasture rotation, and deferred grazing
are needed to keep the pasture and soil in good condi-
tion.

The capability subclass is lle.

302C—Coggon loam, 5 to 9 percent slopes. This
moderately sloping, moderately well drained soil is on
convex ridgetops and side slopes in uplands. Individual
areas are irregular in shape and range from 10 to 100
acres.

Typically, the surface layer is very dark grayish brown
loam about 3 inches thick. The subsurface layer is brown
loam about 6 inches thick. The subsoil is about 42
inches thick. The upper few inches is yellowish brown,
friable loam; the middle part is strong brown and yellow-
ish brown, firm clay loam; and the lower part is yellowish
brown, firm clay loam. The substratum is yellowish brown
loam. In some small areas part of the surface layer has
been removed by erosion.

Permeability is moderate. Surface runoff is medium.
The available water capacity is high. The organic matter
content in the plow layer is about 1.0 to 2.0 percent.
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Reaction in the surface layer is generally medium acid or
strongly acid unless the soil has been limed in the past 5
years. The subsoil is low in available phosphorus and
very low in available potassium. Tilth generally is good.

Most areas are woodland or pastureland. A few are
cropland. This soil is moderately suited to cultivated
crops and well suited to hay and pasture. It is moderate-
ly suited to most engineering uses.

This soil is moderately suited to corn, soybeans, and
small grain. Erosion is a hazard in cultivated areas. Con-
servation tillage, winter cover crops, and grassed water-
ways help to prevent excessive soil loss. Erosion control
practices, such as contouring or terracing, may be
needed. Returning crop residue or adding other organic
material helps to improve fertility and maintain tilth.

This soil is well suited to legumes and grasses for hay
and pasture. There is little hazard of erosion on hayland
or pastureland. Overgrazing or grazing when the soil is
too wet compacts the surface and increases runoff.
Proper stocking, pasture rotation, and deferred grazing
are needed to keep the pasture and soil in good condi-
tion.

The capability subclass is llle.

302C2—Coggon loam, 5 to 9 percent slopes, mod-
erately eroded. This moderately sloping, moderately
well drained soil is on convex ridgetops and side slopes
in uplands. Individual areas are irregular in shape and
range from 10 to 100 acres.

Typically, the surface layer is brown loam with some
mixing of yellowish brown loam and is about 7 inches
thick. The subsoil is about 40 inches thick. The upper
part is yellowish brown, friable loam; the middle part is
strong brown and yellowish brown, firm clay loam; and
the lower part is yellowish brown, firm clay loam. The
substratum is yellowish brown loam.

Included in mapping are small areas where all of the
original surface layer has been removed by erosion. In
those areas the organic matter content is lower than in
this Coggon soil. Those areas are on the steepest part
of the slope and on convex nose slopes. They make up
less than 10 percent of the map unit.

Permeability is moderate. Surface runoff is medium.
The available water capacity is high. The organic matter
content in the plow layer is about 0.5 to 1.0 percent.
Reaction in the surface layer is generally medium acid or
strongly acid unless the soil has been limed in the past 5
years. The subsoil is low in available phosphorus and
very low in available potassium. Tilth generally is poor.

Most areas are cultivated or were cultivated in the
past. This soil is moderately suited to cultivated crops
and well suited to hay and pasture. It is moderately
suited to most engineering uses.

This soil is moderately suited to corn, soybeans, and
small grain. Because material from the subsoil, which is
low in available phosphorus and very low in available
potassium and in organic matter, has been mixed into
the plow layer, more fertilizer is needed to maintain high
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yields. Because the organic matter content of the plow
layer is lower in this soil than in uneroded adjacent soils,
less herbicide is needed. Failure to adjust the rates of
herbicides, particularly those that are very sensitive to
organic matter levels, lowers yields and in some cases
causes severe loss of plant population. Erosion is a
hazard in cultivated areas. Conservation tillage, winter
cover crops, and grassed waterways help to prevent
excessive soil loss. Erosion control practices, such as
contouring or terracing, may be needed. Returning crop
residue or adding other organic material helps to improve
fertility and tilth.

This soil is well suited to legumes and grasses for hay
and pasture. There is little hazard of erosion on hayland
or pastureland. Overgrazing or grazing when the soil is
too wet compacts the surface and increases runoff.
Proper stocking, pasture rotation, and deferred grazing
are needed to keep the pasture and soil in good condi-
tion.

The capability. subclass is llle.

315—Fluvaquents, sandy and loamy. These nearly
level soils consist of recently deposited, highly stratified
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SOIL SURVEY

sediment that has not been in place long enough for soil
horizons to develop. They are frequently flooded, and
each flood adds new sediment. The sediment, which
varies in texture, is mainly loam, silt loam, sandy loam,
and loamy sand.

Much of this unit is channeled and contains low natu-
ral levees, small ponds, sloughs, and small oxbows (fig.
11). Natural drainage ranges from very poor and poor in
the channels to well drained or excessively drained in
the natural levees.

Most areas are wildlife habitat, pastureland, or wood-
land. The soils are poorly suited to cultivated crops and
to hay and pasture. They are poorly suited to most engi-
neering uses.

These soils are poorly suited to corn, soybeans, and
small grain. They are subject to frequent flooding. The
low areas may remain ponded for considerable lengths
of time.

These soils are poorly suited to building site develop-
ment and onsite waste disposal. They are subject to
frequent flooding and have a high water table.

The capability subclass is Vw.

Figure 11.—Typical area of Fluvaguents, sandy and loamy, along the Cedar River showing the many remnants of former stream channels.
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350—Waukegan silt loam, 0 to 2 percent slopes.
This nearly level, well drained soil is on stream benches
along rivers and major streams. Individual areas are ir-
regular in shape and range from 10 to 100 acres or
more.

Typically, the surface layer is very dark brown silt ioam
about 8 inches thick. The subsurface layer is very dark
grayish brown silt loam about 5 inches thick. The subsoil
is about 36 inches thick. The upper part is brown and
dark yellowish brown, friable silty clay loam; the middle
part is dark yellowish brown, friable silt loam and loam;
and the lower part is yellowish brown, loose loamy sand.
The substratum is yellowish brown sand.

Included in mapping are areas where depth to sand is
as little as 26 inches. These areas are more droughty
than this Waukegan soil. They are on slight rises. They
make up 5 to 10 percent of the map unit.

Permeability is moderate in the upper part of the soil
and rapid in the lower part. Surface runoff is slow. The
available water capacity is moderate. The organic matter
content in the plow layer is about 3.5 to 4.5 percent.
Reaction is generally slightly acid or medium acid in the
surface layer unless the soil has been limed in the past 5
years. The subsoil is low in available phosphorus and
very low in available potassium. Tilth is good.

Almost all areas are cropland. This soil is well suited
to cultivated crops and to hay and pasture. It is moder-
ately suited to most engineering uses.

This soil is well suited to corn, soybeans, and small
grain. Because the available water capacity is moderate,
the soil is slightly droughty during extended dry spells.
There is some hazard of wind erosion in cultivated areas.
Returning crop residue or adding other organic material
helps to improve fertility and maintain tilth.

This soil is well suited to grasses and legumes for hay
and pasture. Overgrazing or grazing when the soil is wet
compacts the surface and results in poorer tilth. Proper
stocking, pasture rotation, deferred grazing, and restrict-
ed use during wet periods are needed to keep the pas-
ture and soil in good condition.

The capability subclass is lis.

350B—Waukegan silt loam, 2 to 5§ percent slopes.
This gently sloping, well drained soil is on stream bench-
es along rivers and major streams. Individual areas are
irregular in shape and range from 10 to 100 acres.

Typically, the surface layer is very dark brown silt loam
about 8 inches thick. The subsurface layer is very dark
grayish brown silt loam about 4 inches thick. The subsoil
is about 34 inches thick. The upper part is dark yellowish
brown, friable silty clay loam; the middle part is dark
yellowish brown, friable siit loam and ioam, and the lower
part is yellowish brown, loose loamy sand. The substra-
tum is yellowish brown sand.

Included in mapping are areas where sand is at a
depth of as little as 26 inches. These areas are slightly
droughty. They are on the steepest part of the slope.
They make up 10 to 15 percent of the map unit.
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Permeability is moderate in the upper part of the soil
and rapid in the lower part. Surface runoff is medium.
The available water capacity is moderate. The organic
matter content in the plow layer is about 3.0 to 4.0
percent. Reaction is generally slightly acid or medium
acid in the surface layer unless the soil has been limed
in the past 5 years. The subsoil is low in available phos-
phorus and very low in available potassium. Tilth is gen-
erally good.

Almost all areas are cropland. This soil is moderately
suited to cultivated crops and to hay and pasture. It is
moderately suited to most engineering uses.

This soil is moderately suited to corn, soybeans, and
small grain. Erosion is a hazard in cultivated areas. Be-
cause the available water capacity is moderate, the soil
is slightly droughty during extended dry spells. Conserva-
tion tillage, winter cover crops, and grassed waterways
help to prevent excessive soil loss. In many places using
control erosion practices, such as contouring and terrac-
ing, is difficult because of complex contours and short
slopes. Terracing may expose areas of the coarse tex-
tured material. These areas are very droughty. Returning
crop residue or adding other organic material helps to
improve fertility and maintain tilth.

This soil is moderately suited to grasses and legumes
for hay and pasture. There is little hazard of erosion on
hayland or pastureland. Overgrazing or grazing when the
soil is too wet compacts the surface, increases runoff,
and results in poorer tilth. Pasture rotation, proper stock-
ing, and deferred grazing during wet periods are needed
to keep the pasture and soil in good condition.

The capability subclass is lle.

352B—Whittier silt loam, 1 to 4 percent slopes.
This gently sloping, well drained soil is on high stream
benches along rivers and major streams. Individual areas
are irregular in shape and range from 5 to 50 acres.

Typically, the surface layer is dark brown silt loam
about 7 inches thick. The .subsoil is about 24 inches
thick. The upper and middle parts are dark yellowish
brown, friable silty clay loam, and the lower part is dark
yellowish brown, friable loam. The substratum is yellow-
ish brown loamy sand.

Permeability is moderate in the upper part of the soil
and rapid in the lower part. Surface runoff is medium.
The available water capacity is moderate. The organic
matter content in the plow layer is about 2.5 to 3.5
percent. Reaction is generally slightly acid or medium
acid in the surface layer unless the soil has been limed
in the past 5 years. The subsoil is low in available phos-
phorus and very low in available potassium. Tilth gener-
ally is fair.

Most areas are cropland or pastureland. This soil is
moderately suited to cultivated crops and well suited to
hay and pasture. It is moderately to poorly suited to most
engineering uses.

This soil is moderately suited to corn, soybeans, and
small grain. It is slightly droughty in years when rainfall is
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below average. There is some hazard of erosion in culti-
vated areas. Winter cover crops, conservation tillage,
and grassed waterways reduce soil loss. Erosion control
practices, such as contouring and terracing, may be diffi-
cult to use because of the irregular contour and short
slopes in most areas. Terracing may expose areas of the
coarse textured substratum. These areas are very
droughty unless topsoil is placed over them. Returning
crop residue or adding other organic material helps to
improve fertility and maintain tilth.

This soil is well suited to grasses and legumes for hay
and pasture. There is little hazard of erosion on hayland
or pastureland. Overgrazing or grazing when the soil is
wet compacts the surface and results in poorer tilth and
increased runoff. Proper stocking, pasture rotation, and
deferred grazing during wet periods are needed to keep
the pasture and soil in good condition.

The capability subclass is lle.

377B—Dinsdale silty clay loam, 2 to 5 percent
slopes. This gently sloping, moderately well drained soil
is on convex ridgetops and side slopes in uplands. indi-
vidual areas are irregular in shape. They range from 10
to several hundred acres and extend across several
farms.

Typically, the surface layer is very dark brown silty clay
loam about 7 inches thick. The subsurface layer is very
dark grayish brown silty clay loam about 7 inches thick.
The subsoil is about 33 inches thick. The upper part is
brown, friable silty clay loam, and the lower 9 inches is
brown and yellowish brown, firm loam. The substratum is
yellowish brown loam. In some areas the depth to the
firm loam is less than 24 inches.

Permeability is moderate. Surface runoff is medium.
The available water capacity is high. The organic matter
content in the plow layer is 3.0 to 4.0 percent. Reaction
is generally slightly acid or medium acid in the surface
layer unless the soil has been limed in the past 5 years.
The subsoil is low in available phosphorus and very low
in available potassium. Tilth is generally good.

Nearly all areas are cropland. This soil is well suited to
cultivated crops and to hay and pasture. It is well suited
to most engineering uses.

This soil is well suited to corn, soybeans, and small
grain. Erosion, however, is a hazard in cullivated areas.
Conservation tillage, winter cover crops, and grassed
waterways help to prevent excessive soil loss. In places
contouring or terracing to control erosion is difficult be-
cause of complex slopes. In most places, however,
these practices are suitable. Terrace cuts should be held
to a minimum to avoid exposing glacial till, which has low
fertility and poor tilth. Returning crop residue or adding
other organic material helps to improve fertility and main-
tain tilth.

This soil is well suited to grasses and legumes for hay
and pasture. There is little hazard of erosion on pasture-
land or hayland. Overgrazing or grazing when the soil is
too wet compacts the surface, increases runoff, and re-
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sults in poorer tilth. Pasture rotation, proper stocking,
and deferred grazing during wet periods are needed to
keep the pasture and soil in good condition.

The capability subclass is lle.

377C—Dinsdale silty clay loam, 5 to 9 percent
slopes. This moderately sloping, moderately well drained
soil is on convex side slopes in uplands. Individual areas
are irregular in shape and range from 10 to 200 acres.

Typically, the surface layer is very dark brown silty clay
loam about 7 inches thick. The subsurface layer is very
dark grayish brown silty clay loam about 5 inches thick.
The subsoil is about 27 inches thick. The upper part is
brown, friable silty clay loam, and the lower part is yel-
lowish brown, firm loam. The substratum is yellowish
brown loam. In some areas the surface layer is thinner
and the depth to firm loam is less than 24 inches.

Permeability is moderate. Surface runoff is medium.
The available water capacity is high. The organic matter
content in the plow layer is 2.5 to 3.5 percent. Reaction
is generally slightly acid or medium acid in the surface
layer unless the soil has been limed in the past 5 years.
The subsoil is low in available phosphorus and very low
in available potassium. Tilth is generally good.

Nearly all areas are cropland. This soil is well suited to
cultivated crops and to hay and pasture. It is well suited
to most engineering uses.

This soil is well suited to corn, soybeans, and small
grain. Erosion, however, is a hazard in cultivated areas.
Conservation tillage, winter cover crops, and grassed
waterways heip to prevent excessive soil loss. In places
contouring or terracing is difficult because of complex
slopes. In most places, however, these practices are
suitable. Terracing may expose ‘glacial till, which has
lower fertility and poor tilth. Returning crop residue or
adding other organic material helps to improve fertility
and maintain tilth.

This soil is well suited to grasses and legumes for hay
and pasture. There is little hazard of erosion on pasture-
land or hayland. Overgrazing or grazing when the soil is
too wet compacts the surface, increases runoff, and re-
sults in poorer tilth. Pasture rotation, proper stocking,
and deferred grazing during wet periods are needed to
keep the pasture and soil in good condition.

The capability subclass is llle.

377C2—Dinsdale silty clay loam, 5 to 9 percent
slopes, moderately eroded. This moderately sloping,
moderately well drained soil is on convex side slopes in
uplands. Individual areas are irregular in shape and
range from 10 to 200 acres.

Typically, the surface layer is dark brown silty clay
loam with some mixing of brown silty clay loam and is
about 8 inches thick. The subsoil is about 25 inches
thick. The upper part is brown, friable silty clay loam, and
the lower part is yellowish brown, firm loam. The substra-
tum is yellowish brown loam. In some areas firm loam is
at or near the surface.
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Permeability is moderate. Surface runoff is medium.
The available water capacity is high. The organic matter
content in the plow layer is about 2.0 to 3.0 percent.
Reaction is generally slightly acid or medium acid in the
surface layer unless the soil has been limed in the past 5
years. The subsoil is low in available phosphorus and
very low in available potassium. Tilth is generally fair
unless the soil has been worked when too wet.

Nearly all areas are cropland. This soil is moderately
suited to cultivated crops and well suited to hay and
pasture. It is well suited to most engineering uses.

This soil is moderately suited to corn, soybeans, and
small grain. Because material from the subsoil, which is
low in available phosphorus and very low in available
potassium and in organic matter, has been mixed into
the plow layer, more fertilizer is needed to maintain high
yields. Because the organic matter content of the plow
layer is lower in this soil than in uneroded adjacent soils,
less herbicide is needed. Failure to adjust the rates of
herbicides, particularly those that are very sensitive to
organic matter levels, lowers yields and in some cases
causes severe loss of plant population. Erosion is a
hazard in cultivated areas. Conservation tillage, winter
cover crops, and grassed waterways help to prevent
excessive soil loss. In places, contouring or terracing is
difficult because of irregular contours. In most places,
however, these practices are suitable. Terracing may
expose glacial till, which has lower fertility and poor tilth.
Returning crop residue or adding other organic material
helps to improve fertility and tilth.

This soil is well suited to grasses and legumes for hay
and pasture. There is little hazard of erosion on hayland
or pastureland. Overgrazing or grazing when the soil is
too wet compacts the surface, increases runoff, and re-
sults in poorer tilth. Pasture rotation, proper stocking,
and deferred grazing during wet periods are needed to
keep pasture and soil in good condition.

The capability subclass is llle.

382—Maxfield silty clay loam, 0 to 2 percent
slopes. This nearly level, poorly drained soil is on broad
ridgetops in uplands. Individual areas are irregular in
shape and range from 50 to 100 acres.

Typically, the surface layer is black silty clay loam
about 8 inches thick. The subsurface layer is silty clay
loam about 13 inches thick. The upper part is black and
the lower part is very dark gray. The subsoil is about 29
inches thick. The upper part is dark gray and olive gray,
friable silty clay loam; the middle part is light olive gray
and yellowish brown, very friable sandy loam; and the
lower part is gray and yellowish brown, firm loam. The
substratum is gray and yellowish brown loam.

Permeability is moderate. Surface runoff is slow. The
available water capacity is high. The organic matter con-
tent in the plow layer is about 6.0 to 7.0 percent. Reac-
tion in the surface layer is generally neutral. The subsoil
is very low in available phosphorus and available potas-
sium. Tilth generally is fair unless the soil is worked
when too wet.
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Nearly all areas are cropland. This soil is well suited to
cultivated crops and to hay and pasture. it is poorly
suited to most engineering uses.

This soil is well suited to corn, soybeans, and small
grain. Tile drains are needed. Wind erosion is a slight
hazard in cultivated areas. Minimum tillage and winter
cover crops reduce the hazard of wind erosion. Return-
ing crop residue or adding other organic material helps
to improve fertility and tilth.

This soil is well suited to grasses and legumes for hay
and pasture if it is adequately drained. Overgrazing or
grazing when the soil is too wet compacts the surface
and results in poorer tilth. Proper stocking, pasture rota-
tion, and deferred grazing are needed to keep the pas-
ture and soil in good condition.

The capability subclass is llw.

391B—Clyde-Floyd complex, 1 to 4 percent slopes.
This map unit consists of gently sloping, poorly drained
and somewhat poorly drained, moderately permeable
soils. These soils are on upland drainageways. Individual
areas range from 100 to several hundred acres and
extend across several farms.

This unit is about 60 percent Clyde soils and 40 per-
cent Floyd soils. The Clyde soil is in the lowest part of
the drainageways and the Floyd soil along the upper
part. The Clyde soil is subject to frequent flooding.

Typically, the surface layer of the Clyde soil is black
silty clay loam about 9 inches thick. The subsurface fayer
is black and very dark gray silty clay loam about 14
inches thick. The subsoil is about 22 inches thick. The
upper part is dark grayish brown, olive gray, and dark
gray, friable silty clay loam and loam. The middle part is
olive gray, very friable sandy loam and loamy sand. The
lower part is mottled gray and yellowish brown, firm
loam. The substratum is gray and yellowish brown loam.

Typically, the surface layer of the Floyd soil is black
joam about 8 inches thick. The subsurface layer is very
dark grayish brown and black loam about 15 inches
thick. The subsoil is about 38 inches thick. The upper
part is dark grayish brown, friable loam. The middle part
is grayish brown, friable sandy clay loam and sandy loam
with yellowish brown mottles. The lower part is mottled
yellowish brown and grayish brown, firm loam. The sub-
stratum is mottled yellowish brown and grayish brown
loam. In some areas the surface layer is sandy loam.

Included with this unit in mapping are areas of Schley
soils, which are more acid and have a thinner surface
layer than Clyde and Floyd soils. They are on similar
landscape positions. They make up about 10 percent of
the map unit.

Permeability is moderate in Clyde and Floyd soils. Sur-
face runoff is slow. The available water capacity is high.
The organic matter content in the plow layer is about 9.0
to 11.0 percent in the Clyde soil and about 5.0 to 6.0
percent in the Floyd soil. Reaction in the surface layer is
generally neutral or slightly acid in both soils. The subsoil
is very low in available phosphorus and potassium. Tilth
is fair to good.
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Many areas are cropland and pastureland. This unit is
well suited to cultivated crops and to hay and pasture. It
is poorly suited to most engineering uses.

This unit is well suited to corn, soybeans, and small
grain. Tile drainage, however, is needed to utilize the full
potential of the unit. Because wetness is partly the result
of hillside seepage, a drainage system that intercepts
laterally moving water is most successful. Stones and
boulders are common in many areas and must be re-
moved before the soil can be cropped. Returning crop
residue or adding other organic material helps to improve
fertility and tilth.

This unit is well suited to hay or pasture if it is ade-
quately drained and the stones and boulders are re-
moved. Overgrazing or grazing when the soil is too wet
compacts the surface and results in poorer tilth. Proper
stocking, pasture rotation, and deferred grazing help to
keep pasture and soil in good condition.

The capability subclass is liw.

398—Tripoli clay loam, 0 to 2 percent slopes. This
nearly level, poorly drained soil is on broad upland ridge-
tops. Individual areas are irregular in shape and range
from 20 to 100 acres.

Typically, the surface layer is black clay loam about 7
inches thick. The subsurface layer is black and very dark
gray clay loam about 10 inches thick. The subsoil is
about 22 inches thick. The upper part is dark grayish
brown, friable clay loam with light olive brown mottles;
the middle few inches is olive brown, friable loam; and
the lower part is mottled yellowish brown and grayish
brown, firm loam. The substratum is yellowish brown and
light brownish gray loam.

Permeability is moderate. Surface runoff is slow. The
available water capacity is high. The organic matter con-
tent in the plow layer is about 6.0 to 7.0 percent. Reac-
tion is generally neutral or slightly acid in the surface
layer. The subsoil is very low in available phosphorus
and available potassium. Tilth is generally good unless
the soil is worked when wet.

Nearly all areas are cropland. This soil is well suited to
cultivated crops and to hay and pasture. It is moderately
or poorly suited to most engineering uses.

This soil is well suited to corn, soybeans, and small
grain. Tile drains, however, are needed. Wind erosion is
a slight hazard in cultivated areas. Minimum tillage and
winter cover crops reduce this hazard. Returning crop
residue or adding other organic material helps to improve
fertility and maintain tilth.

This soil is well suited to grasses and legumes for hay
and pasture if it is adequately drained. Overgrazing or
grazing when the soil is too wet compacts the surface
and results in poorer tilth. Proper stocking, pasture rota-
tion, and deferred grazing are needed to keep the pas-
ture and soil in good condition.

The capability subclass is llw.

399—Readlyn loam, 1 to 3 percent slopes. This
nearly level, somewhat poorly drained soil is on moder-

SOIL SURVEY

ately wide, slightly convex ridgetops in uplands. Individu-
al areas are irregular in shape and range from 10 to 100
acres or more.

Typically, the surface layer is black loam about 8
inches thick. The subsurface layer is very dark gray and
very dark grayish brown loam about 11 inches thick. The
subsoil is about 27 inches thick. The upper 4 inches is
brown, friable loam with grayish brown and yellowish
brown mottles. The middle 7 inches is mottled grayish
brown and yellowish brown, firm loam. The lower part is
yellowish brown, firm loam with grayish brown mottles.
The substratum is yellowish brown and brown loam.

Permeability is moderate. Surface runoff is slow. The
available water capacity is high. The organic matter con-
tent in the plow layer is about 4.5 to 5.5 percent. Reac-
tion is generally slightly acid or medium in the surface
layer unless the soil has been limed in the past 5 years.
The subsoil is very low in available phosphorus and
available potassium. Tilth is generally good unless the
soil has been worked when too wet.

Nearly all areas are cropland. This soil is well suited to
cultivated crops and to hay and pasture. It is moderately
suited to most engineering uses.

This soil is well suited to corn, soybeans, and small
grain. Tile drains may be needed, however, to maintain
timely field operations. Wind erosion is a slight hazard in
cultivated areas. Conservation tillage and winter cover
crops reduce this hazard. Returning crop residue or
adding other organic material helps to improve fertility
and maintain tilth.

This soil is well suited to grasses and legumes for hay
and pasture. Overgrazing or grazing when the soil is too
wet compacts the surface and causes poorer tiith.
Proper stocking, pasture rotation, and deferred grazing
are needed to keep pasture and soil in good condition.

The capability class is |.

407B—Schley loam, 1 to 4 percent slopes. This
gently sloping, somewhat poorly drained soil is on con-
cave to plane slopes around the heads or along the
sides of upland drainageways. Individual areas are irreg-
ular in shape and range from 10 to 50 acres.

Typically, the surface layer is very dark gray loam
about 7 inches thick. The subsurface layer is dark gray-
ish brown and brown loam about 11 inches thick. The
subsoil is about 42 inches thick. The upper part is gray-
ish brown, friable loam with yellowish brown mottles; the
middle part is grayish brown and yellowish brown, friable
sandy loam; and the lower part is grayish brown, brown,
yellowish brown, and gray, firm loam. In some areas a
sandy loam layer below the middle part of the subsoil
extends to depths of 50 to 60 inches or more.

Included with this soil in mapping are areas where the
surface layer is sandy loam. These areas are generally
more seepy and wet than the areas where the surface
layer is loam. They are on landscape positions similar to
those of this Schley soil and are adjacent to the better
drained soils. They make up about 10 percent of the
map unit.
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Permeability is moderate. Surface runoff is slow. The
available water capacity is high. The organic matter con-
tent in the plow layer is about 2.5 to 3.5 percent. Reac-
tion is generally strongly acid or medium acid in the
surface layer unless the soil has been limed in the past 5
years. The subsoil is very low in available phosphorus
and available potassium. Tilth is generally good.

Most areas are cropland. Some are pastureland. This
soil is moderately suited to cultivated crops and to hay
and pasture. It is moderately or poorly suited to most
engineering uses.

This soil is moderately suited to corn, soybeans, and
small grain. Tile drains are needed. Because wetness is
partly the resuit of hillside seepage, a drainage system
that intercepts laterally moving water is most successful.
Some areas are subject to erosion. Conservation tillage,
winter cover crops, and grassed waterways reduce soil
loss. Terracing should be combined with tile drains. Con-
touring increases wetness unless the soil is properly
drained. Returning crop residue or adding other organic
material helps to improve fertility and maintain tilth.

This soil is moderately suited to grasses and legumes
for hay and pasture. Tile drains are needed for best
results, especially on hayland. Overgrazing or grazing
when the soil is too wet compacts the surface and
causes poorer tilth. Proper stocking, pasture rotation,
and deferred grazing are needed to keep the pasture
and soil in good condition.

The capability subclass is liw.

408B—Olin fine sandy loam, 2 to 5 percent slopes.
This gently sloping, well drained and somewhat exces-
sively drained soil is on convex ridgetops and side
slopes in uplands. Individual areas are irregular in shape
and range from 20 to 200 acres.

Typically, the surface layer is very dark brown fine
sandy loam about 11 inches thick. The subsurface layer
is very dark grayish brown and brown fine sandy foam
about 13 inches thick. The subsoil is about 29 inches
thick. The upper part is dark yellowish brown, very friable
sandy loam, and the lower part is dark yellowish brown,
firm loam. The substratum is yellowish brown and dark
yellowish brown loam.

Permeability is moderately rapid in the upper part of
the soil and moderate in the lower part and the substra-
tum. Because of the difference in permeability, water
tends to move laterally. In wet seasons seepy areas may
develop for short periods. Surface runoff is medium. The
available water capacity is moderate. The organic matter
content in the plow layer is about 1.0 to 1.5 percent.
Reaction is generally slightly acid or medium acid in the
surface layer unless the soil has been limed in the past 5
years. The subsoil is very low in available phorphorus
and available potassium. Tilth is generally good.

Most areas are cropland. A few are pastureland. This
soil is moderately suited to cultivated crops and to hay
and pasture. It is well suited to most engineering uses.

This soil is moderately suited to corn, soybeans, and
small grain. It may be slightly droughty during extended
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dry periods. Erosion by both wind and water is a hazard
in cultivated areas. Conservation tillage, winter cover
crops, and grassed waterways reduce soil loss. Erosion
control practices, such as contouring or terracing, may
be needed. Seepy spots may develop in terrace chan-
nels unless tile drains are installed. Returning crop resi-
due or adding other organic material helps to improve
fertility and maintain tilth.

This soil is moderately suited to grasses and legumes
for hay and pasture. There is little hazard of erosion on
hayland or pastureland. Overgrazing or grazing when the
soil is too wet compacts the surface and increases
runoff. Proper stocking, pasture rotation, and deferred
grazing are needed to keep the pasture and soil in good
condition.

The capability subclass is lle.

408C—0lin fine sandy loam, 5 to 9 percent slopes.
This moderately sloping, well drained and somewhat ex-
cessively drained soil is on narrow, convex ridgetops and
side slopes in uplands. Individual areas are irregular in
shape and range from 10 to 50 acres.

Typically, the surface layer is very dark brown fine
sandy loam about 9 inches thick. The subsurface layer is
very dark brown fine sandy loam about 9 inches thick.
The subsoil is about 22 inches thick. The upper part is
dark yellowish brown, very friable sandy loam, and the
lower part is dark yellowish brown, firm loam. The sub-
stratum is yellowish brown and dark yellowish brown
loam.

Permeability is moderately rapid in the upper part of
the soil and moderate in the lower part and the substra-
tum. Because of the difference in permeability, water
tends to move laterally. In wet seasons seepy areas may
develop for short periods. Surface runoff is medium.
Available water capacity is moderate. The organic matter
content in the plow layer is about 0.5 to 1.0 percent.
Reaction is generally slightly acid or medium acid in the
surface layer unless the soil has been limed in the past 5
years. The subsoil is very low in available phosphorus
and available potassium. Tilth is generally good.

Most areas are cropland. A few are pastureland. This
soil is moderately suited to cultivated crops and to hay
and pasture. It is well suited to most engineering uses.

This soil is moderately suited to corn, soybeans, and
small grain. It may be slightly droughty during extended
dry periods. Erosion by both wind and water is a hazard
in cultivated areas. Conservation tillage, winter cover
crops, and grassed waterways reduce soil loss. Erosion
control practices, such as contouring or terracing, may
be needed. Seepy spots may develop in terrace chan-
nels unless tile drains are installed. Returning crop resi-
due or adding other organic material helps to improve
fertility and maintain tilth.

This soil is moderately suited to grasses and legumes
for hay and pasture. There is little hazard of erosion on
hayland and pastureland. Overgrazing or grazing when
the soil is too wet compacts the surface and increases
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runoff. Proper stocking, pasture rotation, and deferred
grazing are needed to keep pasture and soil in good
condition.

The capability subclass is llle.

412C—Sogn loam, 5§ to 9 percent slopes. This mod-
erately sloping, somewhat excessively drained soil is on
side slopes and ridgetops in uplands. Individual areas
are irregular in shape and range from 5 to 50 acres.

Typically, the surface layer is very dark gray loam
about 4 inches thick. The subsurface layer is very dark
brown loam about 11 inches thick. Shattered and frac-
tured limestone is at a depth of 15 inches.

Included with this soil in mapping are areas where the
limestone bedrock is exposed. These areas are on the
steepest part of the slope. They make up 8 to 12 per-
cent of the map unit.

Permeability is moderate. Surface runoff is medium.
The available water capacity is very low. The organic
matter content in the plow layer is about 2.5 to 3.5
percent. Reaction is slightly acid or neutral in the surface
layer. The soil is generally very low in available phospho-
rus and available potassium. Tilth is good.

Most areas are permanent pasture or woodland. This
soil is poorly suited to cultivated crops and hay and
moderately suited to pasture. It is poorly suited to most
engineering uses.

This soil is poorly suited to corn, soybeans, and small
grain because it is shallow over rock. Erosion is a hazard
in cultivated areas. Tillage is difficult because limestone
outcrops and limestone fragments occur in the soil.

This soil is moderately suited to pasture. There is little
hazard of erosion on pastureland. Overgrazing or grazing
when the soil is wet compacts the surface and increases
runoff. Pasture rotation and proper stocking are needed
to keep the pasture and soil in good condition.

This soil is moderately suited to trees. Planting may be
difficult because the soil is shallow over rock.

The capability subclass is Vlis.

412D—Sogn loam, 9 to 18 percent slopes. This
strongly sloping and moderately steep, somewhat exces-
sively drained soil is on side slopes in uplands. Individual
areas are irregular in shape and range from 10 to 100
acres or more.

Typically, the surface layer is very dark gray loam
about 4 inches thick. The subsurface layer is dark brown
loam about 8 inches thick. Shattered and fractured lime-
stone bedrock is at a depth of 12 inches.

Included with this soil in mapping are areas where the
limestone bedrock is exposed. These areas are on the
steepest part of the slope. They make up 10 to 15
percent of the map unit.

Permeability is moderate. Surface runoff is rapid. The
available water capacity is very low. The organic matter
content in the plow layer is about 2.5 to 3.5 percent.
Reaction is slightly acid or neutral in the surface layer.
The soil is generally very low in available phosphorus
and available potassium. Tilth is good.
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Most areas are woodland or wildlife habitat. This soil is
poorly suited to cultivated crops and to hay and pasture.
It is poorly suited to most engineering uses.

This soil is poorly suited to corn, soybeans, and small
grain and to hay and pasture because of slope and
shallowness over limestone bedrock.

This soil is best suited to use as wildlife habitat, but
management or seeding may be difficult because of the
slope.

The capability subclass is Vlis.

412F—Sogn loam, 18 to 40 percent slopes. This
steep and very steep, somewhat excessively drained soil
is on side siopes in uplands. Individual areas are irregu-
lar in shape and range from 5 to 100 acres.

Typically, the surface layer is dark brown loam about 4
inches thick. The subsurface layer is dark brown loam
about 4 inches thick. Shattered and fractured limestone
bedrock is at a depth of 8 inches.

Included with this soil in mapping are areas where the
limestone bedrock is exposed. These areas are on the
steepest part of the slope. They make up 10 to 15
percent of the map unit.

Permeability is moderate. Surface runoff is rapid. The
available water capacity is very low. The organic matter
content in the plow layer is 0.5 to 1.5 percent. Reaction
is slightly acid or neutral in the surface layer. The soil is
generally very low in available phosphorus and available
potassium. Tilth is good.

Nearly all areas are woodland or wildlife habitat. This
soil is poorly suited to cultivated crops and to hay and
pasture. It is poorly suited to most engineering uses.

This soil is poorly suited to corn, soybeans, and small
grain and to legumes and grasses for hay and pasture
because of shallowness over rock and steepness of
slopes.

This soil is best suited to use as wildlife habitat, but
management or seeding may be difficult because of the
slope.

The capability subclass is Vils.

420—Tama silty clay loam, benches, 0 to 2 percent
slopes. This nearly level, well drained soil is on loess
covered high stream benches. Individual areas are irreg-
ular in shape and range from 5 to 80 acres.

Typically, the surface layer is black silty clay loam
about 8 inches thick. The subsurface layer is very dark
grayish brown silty clay loam about 11 inches thick. The
subsoil is friable silty clay loam about 35 inches thick.
The upper part is dark brown and brown, and the lower
part is dark yellowish brown. The substratum is yellowish
brown silt loam. Loamy sand or sandy loam with some
gravel is typically at a depth of about 5 feet but in places
is at 4 feet.

Permeability is moderate. Surface runoff is slow. The
available water capacity is high. The organic matter con-
tent in the plow layer is about 3.5 to 4.5 percent. Reac-
tion is generally medium acid or slightly acid in the sur-
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face layer and the upper part of the subsoil. The subsoil
is generally medium in available phosphorus and very
low in available potassium. Tilth is good.

Nearly all areas are cropland. This soil is well suited to
cultivated crops, hay and pasture, and trees. It is moder-
ately suited to most engineering uses.

This soil is well suited to corn, soybeans, and small
grain. There is, however, some hazard of wind erosion in
cultivated areas. Returning crop residue or adding other
organic material helps to improve fertility and maintain
tilth.

This soil is well suited to grasses and legumes for hay
and pasture. Overgrazing or grazing when the soil is wet
compacts the surface and results in poorer tilth. Proper
stocking, pasture rotation, deferred grazing, and restrict-
ed use during wet periods are needed to keep the pas-
ture and soil in good condition.

The capability class is |.

420B—Tama slity clay loam, benches, 2 to 5 per-
cent slopes. This gently sloping, well drained soil is on
loess covered high stream benches. Individual areas are
generally long and irregular in shape and range from 5 to
50 acres.

Typically, the surface layer is black silty clay loam
about 8 inches thick. The subsurface layer is very dark
grayish brown silty clay loam about 7 inches thick. The
subsoil is friable silty clay loam about 29 inches thick.
The upper part is brown, and the lower part is dark
yellowish brown. The substratum is yellowish brown silt
loam. Coarse textured material is typically at a depth of
about 5 feet but may be at 4 feet.

Permeability is moderate. Surface runoff is medium.
The available water capacity is high. The organic matter
content in the plow layer is about 3.0 to 4.0 percent.
Reaction is generally medium acid or slightly acid in the
surface layer and upper part of the subsoil. The subsoil
is generally medium in available phosphorus and very
low in available potassium. Tilth is good.

Nearly all areas are cropland. This soil is well suited to
cultivated crops, hay and pasture, and trees. It is moder-
ately suited to most engineering uses.

This soil is well suited to corn, soybeans, and small
grain. Erosion, however, is a hazard in cultivated areas.
Conservation tillage, winter cover crops, and grassed
waterways help to prevent excessive soil loss. in many
places the use of contouring and terracing is difficult
because of complex contours and short slopes. Return-
ing crop residue or adding other organic material helps
to improve fertility and maintain tilth.

This soil is well suited to grasses and legumes for hay
and pasture. There is little hazard of erosion on pasture-
land or hayland. Overgrazing or grazing when the soil is
too wet compacts the surface, increases runoff, and re-
sults in poor tilth. Pasture rotation, proper stocking, and
deferred grazing during wet periods are needed to keep
the pasture and soil in good condition.

The capability subclass is lle.
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426B—Aredale loam, 2 to 5 percent slopes. This
gently sloping, well drained soil is on rounded ridgetops
and convex side slopes in uplands. Individual areas are
irregular in shape and range from 10 to 200 acres or
more.

Typically, the surface layer is very dark brown loam
about 8 inches thick. The subsurface layer is very dark
grayish brown loam about 13 inches thick. The subsoil is
about 44 inches thick. The upper part is brown, friable
loam; the middle part is dark yellowish brown, very fri-
able sandy loam; and the lower part is dark yellowish
brown, firm loam. The substratum is dark yellowish
brown loam. In some small areas the surface layer is
sandy loam. These areas are slightly droughty and are
less productive than this Aredale loam.

Permeability is moderate. Surface runoff is medium.
The available water capacity is high. The organic matter
content in the plow layer is about 3.0 to 4.0 percent.
Reaction is generally slightly acid or medium acid in the
surface layer unless the soil has been limed in the past 5
years. The subsoil is generally very low in available
phosphorus and available potassium. Tilth is good.

Most areas are cropland. Some are permanent pas-
ture. This soil is well suited to cultivated crops and to
hay and pasture. It is well suited to most engineering
uses.

This soil is well suited to corn, soybeans, and small
grain. Erosion, however, is a hazard in cultivated areas.
Conservation tillage, winter cover crops, and grassed
waterways help to prevent excessive soil loss. In places
using erosion control practices, such as contouring and
terracing, is difficult because of irregular contours. In
most places, however, these practices are suitable. Ter-
racing may expose areas of the sandy loam material.
These areas are droughty unless recovered with topsoil.
Returning crop residue or adding other organic material
helps to improve fertility and maintain tilth.

This soil is well suited to grasses and legumes for hay
and pasture. There is little hazard of erosion on hayland
or pasture. Overgrazing or grazing when the soil is too
wet compacts the surface and increases runoff. Pasture
rotation, proper stocking, and deferred grazing during
wet periods are needed to keep pasture and soil in good
condition.

The capability subclass is lle.

426C—Aredale loam, 5 to 9 percent slopes. This
moderately sloping, well drained soil is on convex side
slopes in uplands. Individual areas are irregular in shape
and range from 10 to 50 acres.

Typically, the surface layer is very dark brown loam
about 8 inches thick. The subsurface layer is very dark
grayish brown and dark brown loam about 11 inches
thick. The subsoil is about 39 inches thick. The upper
part is brown, friable loam; the middie part is dark yel-
lowish brown, very friable sandy loam; and the lower part
is dark yellowish brown, firm loam. The substratum is
dark yellowish brown loam. In some small areas the
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surface layer is sandy loam. These areas are slightly
droughty and are less productive than this Aredale loam.

Permeability is moderate. Surface runoff is medium.
The available water capacity is high. The organic matter
content in the plow layer is 2.5 to 3.5 percent. Reaction
is generally slightly acid or medium acid in the surface
tayer unless the soil has been limed in the past 5 years.
The subsoil is generally very low in available phosphorus
and available potassium. Tilth is generally good.

Most areas are cropland. Some are permanent pas-
ture. This soil is moderately suited to cultivated crops
and to hay and pasture. It is well suited to most engi-
neering uses.

This soil is moderately suited to corn, soybeans, and
small grain. Erosion is a hazard in cultivated areas. Con-
servation tillage, winter cover crops, and grassed water-
ways help to prevent excessive soil loss. In places, using
erosion control practices, such as contouring and terrac-
ing, is difficult because of irregular contours. In most
places, however, these practices are suitable. Areas of
sandy loam may be exposed in terracing. These areas
are droughty unless re-covered with topsoil material. Re-
turning crop residue or adding other organic material
helps to improve fertility and maintain tilth.

This soil is moderately suited to grasses and legumes
for hay and pasture. There is little hazard of erosion on
hayland and pastureland. Overgrazing or grazing when
the soil is wet compacts the surface and increases
runoff. Pasture rotation, proper stocking, and deferred
grazing during wet periods are needed to keep the pas-
ture and soil in good condition.

The capability subclass is llle.

428B—Ely silt loam, 2 to 5 percent slopes. This
gently sloping, somewhat poorly drained soil is on allu-
vial fans or foot slopes at the base of slopes in uplands.
Individual areas are irregular in shape and range from 5
to 25 acres.

Typically, the surface layer is black silt loam about 8
inches thick. The subsurface layer is silty clay loam
about 26 inches thick. The upper part is black; the
middle part is very dark gray; and the lower part is very
dark grayish brown. The subsoil is dark grayish brown,
friable silty clay loam about 24 inches thick. The substra-
tum is yellowish brown sandy loam and dark yellowish
brown loam.

Permeability is moderate. Surface runoff is medium.
The available water capacity is high. The organic matter
content in the plow layer is about 5.0 to 6.0 percent.
Reaction is generally neutral or slightly acid in the sur-
face layer. The subsurface layer and the subsoil are very
low in available phosphorus and available potassium.
Tilth is generally good.

Most areas are cropland. Some are pastureland. This
soil is well suited to cultivated crops and to hay and
pasture. It is moderately or poorly suited to most engi-
neering uses.

This soil is well suited to corn, soybeans, and small
grain. Tile drains, however, may be needed in some
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places to remove seepage from the uplands. The soil is
also subject to overwash and siltation from upslope. Re-
turning crop residue or adding organic material helps to
improve fertility and maintain tilth.

This soil is well suited to grasses and legumes for hay
and pasture. Overgrazing or grazing when the soil is wet
may compact the surface, increase runoff, and result in
poorer tilth. Proper stocking, pasture rotation, deferred
grazing, and restricted use during wet periods are
needed to keep the pasture and soil in good condition.

The capability subclass is lle.

485—Spillville loam, 0 to 2 percent slopes. This
nearly level, moderately well drained and somewhat
poorly drained soil is on alluvial flood plains along rivers
and major streams. It is subject to occasional flooding.
Individual areas are irregular or long and range from 20
to several hundred acres.

Typically, the surface layer is very dark brown loam
about 21 inches thick. The subsurface layer is very dark
brown and very dark grayish brown loam about 31
inches thick. The substratum is dark brown fine sand.

Permeability is moderate. Surface runoff is slow. The
available water capacity is high. The organic matter con-
tent in the plow layer is about 4.5 to 5.5 percent. Reac-
tion is generally slightly acid or medium acid in the sur-
face layer. The subsurface layer is low in available phos-
phorus and very low in available potassium. Tilth gener-
ally is good.

Many areas are cropland. Some are pastureland. This
soil is well suited to cultivated crops and to hay and
pasture. It is moderately or poorly suited to most engi-
neering uses.

This soil is well suited to corn, soybeans, and small
grain. It is, however, subject to flooding. Returning crop
residue or adding other organic material helps to improve
fertility and maintain tilth.

This soil is well suited to grasses and legumes for hay
and pasture. Overgrazing or grazing when the soil is wet
may compact the surface and result in poorer tilth.
Proper stocking, pasture rotation, deferred grazing, and
restricted use during wet periods are needed to keep the
pasture and soil in good condition.

The capability subclass is llw.

536—Hanlon fine sandy loam, 0 to 2 percent
slopes. This nearly level, moderately well drained soil is
on alluvial flood plains along rivers and major streams. |t
is subject to occasional flooding. Individual areas are
irregular in shape and range from 10 to 200 acres.

Typically, the surface layer is black fine sandy loam
about 7 inches thick. The subsurface layer is fine sandy
loam about 41 inches thick. It is black in the upper part
grading to very dark grayish brown in the lower part. The
subsoil is friable sandy loam at least 12 inches thick and
is very dark grayish brown with dark brown mottles.

Permeability is moderately rapid. Surface runoff is
slow. The available water capacity is moderate. The or-
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ganic matter content in the plow layer is about 2.0 to 3.0
percent. Reaction is generally neutral or slightly acid in
the surface layer. The subsurface layer and the subsoil
are very low in available phosphorus and available po-
tassium. Tilth is good.

Most areas are cropland. Some are pastureland. This
soil is moderately suited to cultivated crops and to hay
and pasture. It is poorly suited to most engineering uses.

This soil is moderately suited to corn, soybeans, and
small grain. It is subject to flooding. Higher areas within
the unit are only occasionally flooded. This map unit also
includes a few bayous which are wetter than the sur-
rounding area. Returning crop residue or adding other
organic material helps to improve fertility and maintain
tilth.

This soil is moderately suited to grasses and legumes
for hay and pasture. The bayous may be wet enough to
interfere with harvesting hay. Overgrazing or grazing
when the soil is wet compacts the surface and resulits in
poorer tilth. Proper stocking, pasture rotation, deferred
grazing, and restricted use during wet periods are
needed to keep the pasture and soil in good condition.

The capability subclass is lis.

727—Udolpho loam, 32 to 40 inches to sand or
gravel, 0 to 2 percent slopes. This nearly level, some-
what poorly drained soil is on benches along streams
and rivers. It is subject to rare flooding. Individual areas
are irregular in shape and range from 10 to 75 acres.

Typically, the surface layer is very dark grayish brown
loam about 7 inches thick. The subsurface layer is dark
grayish brown and grayish brown loam about 9 inches
thick. The subsoil is about 24 inches thick. The upper
part is dark grayish brown and grayish brown, friable
loam. The lower part is dark grayish brown and grayish
brown, very friable loamy sand. The substratum is yel-
lowish brown gravelly sand.

Included with this soil in mapping are areas where
sand and gravel are at a depth of as little as 24 inches.
These areas may be slightly droughty during dry periods.
They are in landscape positions similar to those of this
Udolpho soil. They make up 10 to 15 percent of the map
unit.

Permeability is moderate in the upper part of the soil
and rapid in the lower part. Surface runoff is slow. The
available water capacity is moderate. The organic matter
content in the plow layer is 2.0 to 3.0 percent. Reaction
is generally slightly acid or medium acid in the surface
layer uniess the soil has been limed in the past 5 years.
The subsoil is very low in available phosphorus and
available potassium. Tilth is generally good unless the
soil has been worked when too wet.

Most areas are cropland. This soil is moderately suited
to cultivated crops and well suited to hay and pasture. It
is moderately or poorly suited to most engineering uses.

This soil is moderately suited to corn, soybeans, and
small grain. There is some hazard of soil blowing in
cultivated areas. Areas that are shallower over sand or
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gravel are slightly droughty during extended dry periods.
Returning crop residue or adding other organic material
helps to improve fertility and maintain tilth. Planting corn
or soybeans may be delayed in the spring because of
wetness.

This soit is well suited to grasses and legumes for hay
and pasture. Overgrazing or grazing when the soil is too
wet compacts the surface and results in poorer ftilth.
Proper stocking, pasture rotation, and deferred grazing
during wet periods are needed to keep the pasture and
soil in good condition.

The capability subclass is llw.

729B—Nodaway-Radford silt loams, 2 to 5 percent
slopes. This map unit consists of gently sloping, moder-
ately well drained and somewhat poorly drained, moder-
ately permeable soils in narrow upland drainageways
along small streams and waterways. It is subject to fre-
quent flooding. Individual areas range from 20 acres to
areas extending across several farms.

This unit is about 60 percent Nodaway soils and 30
percent Radford soils. The Nodaway soil is along the
stream or waterway, and the Radford soil is in a band
along the edges of the unit. Areas of these soils are so
intricately mixed that it is not practical to map them
separately.

Typically, the surface layer of the Nodaway soil is very
dark grayish brown silt loam about 7 inches thick. The
substratum is stratified dark grayish brown and very dark
grayish brown silt loam.

Typically, the surface layer of the Radford soil is very
dark grayish brown silt loam about 11 inches thick. The
subsurface layer is a very dark gray silt loam about 6
inches thick. The substratum is very dark gray silt loam
with thin strata of grayish brown. The substratum is un-
derlain by a buried soil that is black silty clay loam.

Permeability is moderate in these soils. Runoff is
medium but overwash is received from adjacent soils.
The available water capacity is high. The organic matter
content in the plow layer is about 2.0 to 3.0 percent. The
reaction in the surface layer is generally slightly acid or
neutral. The substratum in these soils is medium in avail-
able phosphorus and potassium. Tilth is generally good.

Most areas are pastureland. Some are cropland. A few
are woodland. Most areas of this unit are in the same
use as the surrounding areas because individual areas
are generally too narrow to be cropped separately. This
unit is moderately suited to cultivated crops and well
suited to hay and pasture. It is poorly suited to most
engineering uses.

This unit is moderately suited to corn, soybeans, and
small grain. Because seepage water from the uplands
keeps this unit wet during spring and wet periods, tile
drains are generally needed. The unit is subject to over-
wash and siltation from the soils upslope. It is subject to
frequent flooding of short duration. Returning crop resi-
due or adding other organic material helps to improve
fertility and maintain tilth,
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This unit is well suited to grasses and legumes for hay
and pasture. Overwash and siltation from adjacent soils
may cause some damage to hay and pasture. Artificial
drainage is needed to maintain a good stand for hay and
pasture. Overgrazing or grazing when the soil is too wet
compacts the soil, increases runoff, and results in poorer
tilth. Proper stocking, pasture rotation, deferred grazing,
and restricted use during wet periods are needed to
keep the pasture and soil in good condition.

The capability subclass is llw.

771B—Waubeek silt loam, 2 to 5 percent slopes.
This gently sloping, moderately well drained soil is on
convex ridgetops and side slopes in uplands. Individual
areas are irregular in shape and range from 10 to 100
acres.

Typically, the surface layer is very dark grayish brown
silt loam about 7 inches thick. The subsoil is about 52
inches thick. The upper part is brown, friable silty clay
foam; the middle part is dark yellowish brown and gray-
ish brown, firm loam; and the lower part is mottled yel-
lowish brown and grayish brown, firm loam. The substra-
tum is yellowish brown loam with grayish brown mottles.
In some areas the surface layer is loam.

Permeability is moderate. Surface runoff is medium.
The available water capacity is high. The organic matter
content in the plow layer is about 2.0 to 3.0 percent.
Reaction is generally slightly acid or medium acid in the
surface layer unless the soil has been limed in the past 5
years. The subsoil is medium in available phosphorus
and very low in available potassium. Tilth is generally
fair.

Nearly all areas are cropland. A few are pastureland or
woodland. This soil is well suited to cultivated crops and
to hay and pasture. It is well suited to most engineering
uses.

This soil is well suited to corn, soybeans, and small
grain. Erosion, however, is a hazard in cultivated areas.
Conservation tillage, winter cover crops, and grassed
waterways help to prevent excessive soil loss. In places
the use of erosion control practices, such as contouring
or terracing, is difficult because of complex slopes. In
most places, however, these practices are suitable. Ter-
racing may expose glacial till, which has lower fertility
and poor tilth. Returning crop residue or adding other
organic material helps to improve fertility and maintain
tilth.

This soil is well suited to grasses and legumes for hay
and pasture. There is little hazard of erosion on hayland
or pastureland. Overgrazing or grazing when the soil is
too wet compacts the surface, increases runoff, and re-
sults in poorer tilth. Pasture rotation, proper stocking,
and deferred grazing during wet periods are needed to
keep the pasture and soil in good condition.

The capability subclass is lle.

771C—Waubeek silt loam, 5 to 9 percent slopes.
This moderately sloping, moderately well drained soil is
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on convex side slopes and ridgetops in uplands. Individu-
al areas are irregular in shape and range from 10 to 50
acres.

Typically, the surface layer is very dark grayish brown
silt loam about 7 inches thick. The subsurface layer is
brown silt loam about 2 inches thick. The subsoil is
about 50 inches thick. The upper part is brown, friable
silty clay loam; the middle part is dark yellowish brown,
firm silty clay loam; and the lower part is mottled yellow-
ish brown and grayish brown, firm loam. The substratum
is yellowish brown loam with grayish brown mottles. In
some areas the surface layer is loam.

Permeability is moderate. Surface runoff is medium.
The available water capacity is high. The organic matter
content in the plow layer is about 1.5 to 2.5 percent.
Reaction is generally slightly acid or medium acid in the
surface layer unless the soil has been limed in the past 5
years. The subsoil is medium in available phosphorus
and very low in available potassium. Tilth is generally
fair.

Most areas are pastureland or hayland. This soil is
moderately suited to cultivated crops and well suited to
hay, pasture, and trees. It is well suited or moderately
suited to most engineering uses.

This soil is moderately suited to corn, soybeans, and
small grain. Erosion is a hazard in cultivated areas. Con-
servation tillage, winter cover crops, and grassed water-
ways help to prevent excessive soil loss. In places using
erosion control practices, such as contouring or terrac-
ing, is difficult because of complex slopes. In most
places, however, these practices are suitable. Terracing
may expose glacial till, which has lower fertility and poor
tith. Returning crop residue or adding other organic ma-
terial helps to improve fertility and maintain tilth.

This soil is well suited to grasses and legumes for hay
and pasture. There is little hazard of erosion on hayland
or pastureland. Overgrazing or grazing when the soil is
too wet compacts the surface, increases runoff, and re-
sults in poorer tilth. Pasture rotation, proper stocking,
and deferred grazing during wet periods are needed to
keep the pasture and soil in good condition.

The capability subclass is llle.

771C2—Waubeek siit loam, 5 to 9 percent slopes,
moderately eroded. This moderately sloping, moderate-
ly well drained soil is on convex side siopes in uplands.
Individua! areas are irregular in shape and range from 10
to 50 acres.

Typically, the surface layer is very dark grayish brown
silt loam mixed with brown silt loam. It is about 7 inches
thick. The subsoil is about 48 inches thick. The upper
part is brown, friable silty clay loam; the middle part is
dark yellowish brown, friable siity clay loam; and the
lower part is yellowish brown and grayish brown, firm
loam. The substratum is yellowish brown loam with gray-
ish brown mottles.

Permeability is moderate. Surface runoff is medium.
The available water capacity is high. The organic matter
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content in the plow layer is about 1.0 to 2.0 percent.
Reaction is generally slightly acid or medium acid in the
surface layer unless the soil has been limed in the past 5
years. The subsoil is medium in available phosphorus
and very low in available potassium. Tilth is generally
poor.

Most areas are cropland. This soil is moderately suited
to cultivated crops and well suited to hay and pasture. It
is moderately or well suited to most engineering uses.

This soil is moderately suited to corn, soybeans, and
small grain. Because material from the subsoil, which is
very low in available potassium and organic matter, has
been mixed into the plow layer, more fertilizer is needed
to maintain high yields. Because the organic matter con-
tent of the plow layer is lower in this soil than in unerod-
ed adjacent soils, less herbicide is needed. Failure to
adjust the rates of herbicides, particularly those that are
very sensitive to organic matter levels, may lower yields
and in some cases may cause severe loss of plant
population. Erosion is a hazard in cultivated areas. Con-
servation tillage, winter cover crops, and grassed water-
ways help to prevent excessive soil loss. In places, using
erosion control practices, such as contouring or terrac-
ing, is difficult because of complex slopes. In most
places, however, these practices are suitable. Terracing
may expose glacial till, which has lower fertility and even
poorer tith than uneroded Waubeek soils. Returning
crop residue or adding other organic material helps to
improve fertility and tilth.

This soil is well suited to grasses and legumes for hay
and pasture. There is little hazard of erosion on hayland
or pastureland. Overgrazing or grazing when the soil is
too wet compacts the surface, increases runoff, and re-
sults in poorer tilth. Pasture rotation, proper stocking,
and deferred grazing during wet periods are needed to
keep the pasture and soil in good condition.

The capability subclass is llle.

778—Sattre loam, 0 to 2 percent slopes. This nearly
level, well drained soil is on terraces along rivers and
major streams. Individual areas are irregular in shape
and range from 10 to 100 acres.

Typically, the surface layer is very dark grayish brown
loam about 8 inches thick. The subsurface layer is dark
grayish brown loam about 5 inches thick. The subsoil is
about 27 inches thick. The upper part is dark yellowish
brown, friable loam, and the lower 6 inches is yellowish
brown, very friable sand. The substratum is brownish
yellow medium sand.

Included with this soil in mapping are areas where the
coarse textured materiai is at a depth of as little as 24
inches. These areas are more droughty than this Sattre
soil. They are on landscape positions similar to those of
this soil. They make up 10 to 15 percent of the map unit.

Permeability is moderate in the upper part of this
Sattre soil and very rapid in the lower part. Surface
runoff is slow. The available water capacity is moderate.
The organic matter content in the plow layer is 1.5 to 2.5
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percent. Reaction is generally medium acid in the sur-
face layer unless the soil has been limed in the past 5
years. The subsoil is very low in available phosphorus
and low in available potassium. Tilth is generally good.

Most areas are cropland. Some are hayland or pas-
ture. This soil is well suited to cuitivated crops and to
hay and pasture. It is moderately suited to most engi-
neering uses.

This soil is well suited to corn, soybeans, and small
grain. There is, however, some hazard of soil blowing in
cultivated areas. Areas that are shallower over sand and
gravel are somewhat droughty. Returning crop residue or
adding other organic material helps to improve fertility
and maintain tilth.

This soil is well suited to grasses and legumes for hay
and pasture. Pasture may be limited, however, during hot
dry periods. Overgrazing or grazing when the soil is wet
compacts the surface and results in poorer tilth. Proper
stocking, pasture rotation, and deferred grazing during
wet periods are needed to keep the pasture and soil in
good condition.

The capability class is .

778B—Sattre loam, 2 to 5 percent slopes. This
gently sloping, well drained soil is on benches along
rivers and streams. Individual areas are irregular in
shape and range from 10 to 50 acres.

Typically, the surface layer is dark brown loam about 7
inches thick. The subsurface layer is brown loam about 2
inches thick. The subsoil is about 22 inches thick. It is
dark yellowish brown, friable loam grading to sandy loam
in the lower part. The substratum is brownish yellow
sand.

Included with this soil in mapping are areas where
coarse textured material is at a depth as shallow as 24
inches. These areas are more droughty than this Sattre
soil. They are located on or near escarpments or short,
steep slopes. They make up 10 to 15 percent of the map
unit.

Permeability is moderate in the upper part of this
Sattre soil and very rapid in the lower part. Surface
runoff is medium. The available water capacity is moder-
ate. The organic matter content in the plow layer is 1.5
to 2.0 percent. Reaction is generally medium acid in the
surface layer unless the soil has been limed in the past 5
years. The subsoil is very low in available phosphorus
and low in available potassium. Tilth is generally good.

Most areas are cropland. Some are hayland or pastur-
eland. This soil is moderately suited to cultivated crops
and to hay and pasture. It is moderately suited to engi-
neering uses.

This soil is moderately suited to corn, soybeans, and
small grain. There is some hazard of erosion in cultivated
areas. Conservation tillage and winter cover crops
reduce soil loss. Erosion control practices, such as con-
touring, are difficult to use on most areas of this soil
because of the irregular contour and short slopes. Ter-
racing may expose areas of the coarse textured substra-
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tum. These areas are very droughty unless re-covered
with topsoil. Returning crop residue or adding other or-
ganic material helps to improve fertility and maintain tilth.

This soil is moderately suited to grasses and legumes
for hay and pasture. There is little hazard of erosion on
hayland or pastureland. Pasture may be limited during
hot, dry periods. Overgrazing or grazing when the soil is
wet compacts the surface and resuits in poorer tilth and
increased runoff. Proper stocking, pasture rotation, and
deferred grazing during wet periods are needed to keep
the pasture and soil in good condition.

The capability subclass is lle.

782B—Donnan slit loam, 2 to 5 percent slopes.
This gently sloping, somewhat poorly drained and mod-
erately well drained soil is on convex ridgetops or side
slopes in uplands. Individual areas are irregular in shape
and range from 5 to 20 acres.

Typically, the surface layer is very dark gray silt loam
about 7 inches thick. The subsurface layer is dark gray-
ish brown loam about 2 inches thick. The subsoil is more
than 51 inches thick. The upper part is dark brown,
friable loam; the middle part is yellowish brown, very
friable sandy loam; and the lower part is grayish brown
very firm silty clay. In some areas the lower subsoil is
reddish brown clay loam.

Included with this soil in mapping are areas where the
grayish brown silty clay is at a depth of less than 24
inches. These areas are slightly wetter than this Donnan
soil. They are on the steepest part of the landscape.
They make up 10 to 15 percent of the map unit.

Permeability is moderate in the upper part of this
Donnan soil and very slow in the lower part. Because of
the difference in permeability, water tends to move later-
ally and often causes seepy spots and wet spots. Sur-
face runoff is medium. The available water capacity is
high. The organic matter content in the plow layer is 2.0
to 3.0 percent. Reaction is generally slightly acid or
medium acid in the surface layer unless the soil has
been limed in the past 5 years. The subsoil is very low in
available phosphorus and available potassium. Tilth is
fair.

Many areas are cropland. Many are pastureland or
hayland. This soil is moderately suited to cultivated crops
and to hay and pasture. It is poorly suited to most engi-
neering uses.

This soil is moderately suited to corn, soybeans, and
small grain. Erosion is a hazard in cultivated areas. Con-
servation tillage, winter cover crops, and grassed water-
ways help to prevent excessive soil loss. Practices that
improve drainage and those that reduce erosion tend to
conflict. Erosion control practices slow down movement
of surface water so that more infiltration occurs. Extra
water entering the soil complicates drainage, especially
in wet years. A combination of terraces and tile drains
may be needed. Tile must be placed carefully because
permeability is very slow. Tile drains may not be effective
in all areas. If the clayey subsoil is deep enough, tile may

SOIL SURVEY

be placed above it. Returning crop residue or adding
other organic material helps to improve fertility and main-
tain tilth.

This soil is moderately suited to grasses and legumes
for hay and pasture. There is little hazard of erosion on
hayland or pastureland. Overgrazing or grazing when the
soil is too wet compacts the surface and increases
runoff. Proper stocking, pasture rotation, and deferred
grazing are needed to keep the pasture and soil in good
condition.

The capability subclass is lle.

782C2—Donnan silt loam, 5 to 9 percent slopes,
moderately eroded. This moderately sloping, somewhat
poorly drained and moderately well drained soil is on
convex ridgetops and side slopes in uplands. Individual
areas are irregular in shape and range from 5 to 80
acres.

Typically, the surface layer is very dark grayish brown
silt loam mixed with some brown silt loam. It is about 8
inches thick. The subsoil is at least 52 inches thick. The
upper 4 inches is brown and yellowish brown, friable
loam; the next 12 inches is yellowish brown, very friable
sandy loam; and the lower part is grayish brown, very
firm silty clay. In some areas, the lower subsoil is reddish
brown clay loam.

Included with this soil in mapping are areas where the
grayish brown silty clay is at a depth of less than 24
inches. These areas are slightly wetter than the Donnan
loam. They are on the steepest part of the landscape.
They make up 10 to 15 percent of the map unit.

Permeability is moderate in the upper part of this
Donnan soil and very slow in the lower part. Because of
the difference in permeability, water tends to move later-
ally and commonly causes seepy spots and wet spots.
Surface runoff is medium. The available water capacity is
high. The organic matter content in the plow layer is 1.5
to 2.0 percent. Reaction is generally slightly acid or
medium acid in the surface layer unless the soil has
been limed in the past 5 years. The subsoil is very low in
available phosphorus and available potassium. Tilth is
generally poor.

Many areas are cropland. Many are pastureland or
hayland. This soil is poorly suited to cultivated crops and
moderately suited to hay and pasture. It is poorly suited
to most engineering uses.

This soil is poorly suited to corn, soybeans, and small
grain. Erosion is a hazard in cultivated areas. Conserva-
tion tillage, winter cover crops, and grassed waterways
help to prevent excessive soil loss. Practices that pro-
vide adequate drainage and those that reduce erosion
tend to conflict. Erosion control practices slow move-
ment of surface water so that more infiltration occurs.
The extra water entering the soil complicates drainage,
especially in wet years. A combination of terraces and
tile drains may be needed. Careful placement of tile is
needed because of the very slow permeability in the
subsoil. Tile drains may not be effective in all areas. If
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the clayey subsoil is deep enough, tile may be placed
above it. Returning crop residue or adding other organic
material helps to improve fertility and maintain tilth.

This soil is moderately suited to grasses and legumes
for hay and pasture. There is little hazard of erosion on
hayland or pastureland. Overgrazing or grazing when the
soil is too wet compacts the surface and increases
runoff. Proper stocking, pasture rotation, and deferred
grazing are needed to keep the pasture and soil in good
condition.

The capability subclass is llle.

1043—Bremer slilty clay loam, sandy substratum, 0
to 2 percent slopes. This nearly level, poorly drained
soil is on low stream terraces. It formed in alluvium. It is
subject to rare flooding. Individual areas are irregular in
shape and range from 5 to 50 acres.

Typically, the surface layer is black silty clay loam
about 8 inches thick. The subsurface layer is black and
very dark gray silty clay loam about 12 inches thick. The
subsoil is friable silty clay loam about 27 inches thick.
The upper part is dark gray and very dark gray, and the
lower part is light olive gray and olive gray. The substra-
tum is olive gray loamy coarse sand.

Permeability is moderately slow. Surface runoff is slow.
The available water capacity is high. The organic matter
content in the plow layer is about 5.0 to 7.0 percent.
Reaction is generally neutral or slightly acid in the sur-
face layer and upper part of the subsoil. The subsoil is
low in available phosphorus and available potassium.
Tilth is generally fair if the soil is not worked when too
wet.

Almost all areas are cropland. The soil is well suited to
cultivated crops and to hay and pasture. it is poorly
suited to most engineering uses.

This soil is well suited to corn, soybeans, and small
grain. Artificial drainage is needed. Returning crop resi-
due or adding other organic material helps to improve
fertility and maintain tilth.

This soil is well suited to grasses for hay and pasture.
Overgrazing or grazing when the soil is wet compacts
the soil and results in poorer tilth. Proper stocking, pas-
ture rotation, deferred grazing, and restricted use during
wet periods are needed to keep the pasture and soil in
good condition.

The capability subclass is liw.

1088—Nevin silty clay loam, sandy substratum, 0
to 2 percent slopes. This nearly level, somewhat poorly
drained soil is on moderately wide, low alluvial stream
benches along rivers and major streams. It is subject to
rare flooding. Individual areas are irregular in shape and
range from 20 to 100 acres or more.

Typically, the surface layer is black silty clay loam
about 7 inches thick. The subsurface layer is black and
very dark grayish brown silty clay loam about 10 inches
thick. The subsoil is friable silty clay loam about 27
inches thick. The upper part is dark grayish brown, and
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the lower part is grayish brown and dark grayish brown
with strong brown mottles. The substratum is dark gray-
ish brown loam with brown and strong brown mottles in
the upper part and brown, yellowish brown, and dark
yellowish brown loamy sand below that.

Permeability is moderate. Surface runoff is slow. The
available water capacity is high. The organic matter con-
tent in the plow layer is about 5.0 to 6.0 percent. Reac-
tion is generally slightly acid or medium acid in the sur-
face layer. The subsoil is medium in available phospho-
rus and high in available potassium. Tilth is generally
good unless the soil has been worked when too wet.

Most areas are cropland. Some are pastureland or
hayland. This soil is well suited to cultivated crops and to
hay and pasture. It is moderately suited to most engi-
neering uses.

This soil is well suited to corn, soybeans, and small
grain. Tile drains may be needed to maintain timely field
operations. When flood water is very high, this soil is
subject to flooding of generally short duration. Returning
crop residue or adding other organic material helps to
improve fertility and maintain tilth.

This soil is well suited to grasses and legumes for hay
and pasture. Overgrazing or grazing when the soil is too
wet compacts the surface and causes poorer tilth.
Proper stocking, pasture rotation, and deferred grazing
are needed to keep the pasture and soil in good condi-
tion.

The capability class is I.

1119—Muscatine silty clay loam, benches, 0 to 2
percent slopes. This nearly level, somewhat poorly
drained soil is on loess covered high. stream benches.
Individual areas are irregular in shape and range from 20
to 100 acres.

Typically, the surface layer is black silty clay loam
about 8 inches thick. The subsurface layer is very dark
brown and very dark grayish brown silty clay loam about
12 inches thick. The subsoil is friable silty clay loam
about 26 inches thick. The upper and middle parts are
dark grayish brown, and the lower part is dark grayish
brown mottled with grayish brown and yellowish brown.
The substratum is olive gray silt loam with yellowish
brown motties. Loamy sand or sandy loam with some
gravel is at a depth of about 5 feet but is at 4 feet in
some pedons.

Permeability is moderate. Surface runoff is slow. The
available water capacity is very high. The organic matter
content in the plow layer is about 5.0 to 6.0 percent.
Reaction is generally medium acid or strongly acid in the
surface layer unless the soil has been limed in the past 5
years. The subsoil is low in available phosphorus and
available potassium. Tilth is generally fair or good unless
the soil has been worked when too wet.

Nearly all areas are cropland. This soil is well suited to
cultivated crops and to hay and pasture. It is moderately
or poorly suited to most engineering uses.

This soil is well suited to corn, soybeans, and small
grain. There is, however, some hazard of soil blowing in
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cultivated areas. Returning crop residue or adding other
organic material helps to improve fertility and maintain
tilth. Tile drains may be needed, and in some areas
diversion terraces may be needed to prevent overwash
from adjacent higher soils.

This soil is well suited to grasses and legumes for hay
and pasture. Overgrazing or grazing when the soil is wet
compacts the surface and results in poorer tilth. Proper
stocking, pasture rotation, deferred grazing, and restrict-
ed use during wet periods are needed to keep the pas-
ture and soil in good condition.

The capability class is I.

1133—Colo silty clay loam, channeled, 0 to 2 per-
cent slopes. This nearly level, poorly drained soil is on
alluvial flood plains dissected by old stream channels,
meandering stream channels, and bayous. Most of these
channels cannot be crossed with farm machinery. Some
are filled with water at least part of the year. This soil is
subject to frequent flooding. Individual areas are general-
ly long and range from 10 to 50 acres or more.

Typically, the surface layer is black silty clay loam
about 7 inches thick. The subsurface layer is silty clay
loam about 31 inches thick. The upper part is black, and
the lower part is very dark gray. The subsail is olive gray
friable silty clay loam about 13 inches thick. The substra-
tum is olive gray silty clay loam.

Permeability is moderate. Surface runoff is slow. The
available water capacity is high. The organic matter con-
tent in the plow layer is about 5.0 to 7.0 percent. Reac-
tion is generally neutral or slightly acid in the surface
layer. The lower part of the surface layer is medium in
available phosphorus and very low in available potas-
sium. Tilth is generally fair unless the soil is worked
when too wet.

Most areas are pastureland. This soil is poorly suited
to cultivated crops and hay and moderately suited to
pasture. It is poorly suited to most engineering uses.

This soil is poorly suited to corn, soybeans, and small
grain and to grasses for hay. Many old stream channels,
stream meanders, and bayous interferé with cropping.
The soil is poorly drained and subject to frequent flood-
ing. Small areas may be cropped if artificially drained.

This soil is moderately suited to grasses for pasture.
Overgrazing or grazing when the soil is wet compacts
the surface and results in poorer tilth. Proper stocking,
pasture rotation, deferred grazing, and restricted use
during wet periods are needed to keep the pasture and
soil in good condition.

The capability subclass is Vw.

1160—Walford silt loam, sandy substratum, 0 to 1
percent slopes. This nearly level, poorly drained or very
poorly drained soil is in level or slightly depressed areas
on loess covered high stream benches along major
streams. Individual areas are irregular in shape and
range from 10 to 100 acres.

Typically, the surface layer is very dark grayish brown
silt loam about 8 inches thick. The subsurface layer is
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grayish brown silt loam about 8 inches thick. The subsaoil
is about 44 inches thick. The upper few inches is grayish
brown silty clay loam; the middle part is gray silty clay
loam with yellowish brown mottles; and the lower part is
yellowish brown gravelly loamy sand. In places the sand
and gravel is at a depth of more than 4 to 5 feet.

Permeability is slow. Surface runoff is slow. The availa-
ble water capacity is high. The organic matter content in
the plow layer is about 2.5 to 3.5 percent. Reaction is
generally slightly acid or medium acid in the surface
layer unless the soil has been limed in the past 5 years.
The subsoil is low in available phosphorus and very low
in available potassium. Tilth is generally good unless the
soil has been worked when too wet.

Almost all areas are cropland. This soil is moderately
suited to cultivated crops and to hay and pasture. It is
poorly suited to most engineering uses.

This soil is moderately suited to corn, soybeans, and
small grain. It is poorly or very poorly drained and may
be ponded at times. Surface drainage and tile drains are
needed. Tile drains function slowly because of slow per-
meability of this soil. Returning crop residue or adding
other organic material helps to improve fertility and main-
tain tilth.

This soil is moderately suited to legumes and grasses
for hay and pasture. Overgrazing or grazing when the
soil is wet compacts the surface and results in poorer
tilth. Proper stocking, pasture rotation, deferred grazing,
and restricted use during wet periods are needed to
keep the pasture and soil in good condition.

The capability subclass is llw.

1291—Atterberry silt loam, benches, 0 to 2 percent
slopes. This nearly level, somewhat poorly drained soil
is on loess covered high stream benches. Individual
areas are irregular in shape and range from 10 to 80
acres.

Typically, the surface layer is very dark gray silt loam
about 9 inches thick. The subsurface layer is dark gray-
ish brown silt loam about 5 inches thick. The subsoil is
friable silty clay loam about 34 inches thick. The upper
part is brown; the middle part is grayish brown; and the
lower part is grayish brown and light olive brown. The
substratum is grayish brown silt loam. It is loamy sand
or sandy loam with some gravel at a depth of 5 to 6 feet.
In some areas this coarse textured material is at a depth
of as little as 40 inches.

Permeability is moderate and moderately slow. Surface
runoff is slow. The available water capacity is high. The
organic matter content in the plow layer is 2.5 to 3.5
percent. Reaction is generally slightly acid. The subsoil is
low in available phosphorus and very low in available
potassium. Tilth is generally fair unless the soil is worked
when too wet.

Most areas are cropland. This soil is well suited to
cultivated crops and to hay and pasture. It is poorly
suited to most engineering uses.

This soil is well suited to corn, soybeans, and smali
grain. Tile drains may be needed for timely field oper-
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ations. Returning crop residue or adding other organic
material helps to improve fertility and maintain tilth.

This soil is well suited to grasses and legumes for hay
and pasture. Overgrazing or grazing when the soil is wet
compacts the surface and results in poorer tilth. Proper
stocking, pasture rotation, deferred grazing, and restrict-
ed use during wet periods are needed to keep the pas-
ture and soil in good condition.

The capability class is 1.

1485—Spillville loam, channeled, 0 to 2 percent
slopes. This nearly level, moderately well drained and
somewhat poorly drained soil.is on alluvial flood plains
dissected by old stream channels, meandering stream
channels, and bayous. Most of these channels cannot
be crossed with farm machinery. Some contain water at
least part of the year. This soil is subject to frequent
flooding. Individual areas are generally long and range
from 20 to 200 acres.

Typically, the surface layer is very dark brown loam
about 21 inches thick. The subsurface layer is about 31
inches thick and is also very dark brown loam. The
substratum is dark brown fine sand.

Permeability is moderate. Surface runoff is slow. The
available water capacity is high. The organic matter con-
tent in the plow layer is about 4.5 to 5.5 percent. Reac-
tion is generally slightly acid or medium acid in the upper
part of the surface layer. The upper part of the subsur-
face layer is fow in available phosphorus and very fow in
available potassium. Tilth is generally good.

Most areas are in pasture. This soil is poorly suited to
cultivated crops and to hay and is moderately suited to
pasture. It is poorly suited to most engineering uses.

This soil is poorly suited to corn, soybeans, small
grain, and hay. Many old stream channels, stream mean-
ders, and bayous interfere with cropping. The soil is also
subject to frequent flooding. Small areas may be
cropped with adjoining soils. -

This soil is moderately suited to grasses and legumes
for pasture. Overgrazing or grazing when soil is wet com-
pacts the surface and results in poor tilth. Proper
stocking, pasture rotation, deferred grazing, and restrict-
ed use during wet periods are needed to keep the pas-
ture and soil in good condition.

The capability subclass is Vw.

1688—Koszta silt loam, loamy substratum, 0 to 2
percent slopes. This nearly level, somewhat poorly
drained soil is on moderately wide, low alluvial stream
benches along rivers and major streams. It is subject to
rare flooding. Individual areas are irregular in shape and
range from 20 to 100 acres or more.

Typically, the surface layer is very dark gray silt loam
about 7 inches thick. The subsurface layer is dark gray-
ish brown silt ioam about 6 inches thick. The subsoil is
friable silty clay loam about 38 inches thick. The upper
part is dark grayish brown with yellowish brown mottles,
and the lower part is grayish brown and olive gray. The
substratum is brown and reddish brown sandy loam.
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Permeability is moderate. Surface runoff is slow. The
available water capacity is high. The organic matter con-
tent in the plow layer is about 2.5 to 3.5 percent. Reac-
tion is generally medium acid in the surface layer unless
the soil has been limed in the past 5 years. The subsoil
is low in available phosphorus and very low in available
potassium. Tilth is generally good.

Most areas are cropland. Some are pastureland or
hayland. This soil is well suited to cultivated crops and to
hay and pasture. It is moderately suited to most engi-
neering uses.

This soil is well suited to corn, soybeans, and small
grain. Tile drains may be needed to maintain timely field
operations. This soil is subject to flooding during very
high water, but flooding is generally of short duration.
Returning crop residue or adding other organic material
helps to improve fertility and maintain tilth.

This soil is well suited to grasses and legumes for hay
and pasture. Overgrazing or grazing when the soil is too
wet compacts the surface and causes poor tilth. Proper
stocking, pasture rotation, and deferred grazing are
needed to keep the pasture and soil in good condition.

The capability class is |.

5030—Pits, quarries. These pits are 40 feet deep or
more. Piles of spoil 30 feet high or more surround them.
The pits are irregular in shape and range from a few
acres to as much as 40 acres. Some of the pits with
steep side walls contain water a few to many feet deep.
The pits are areas where limestone has been quarried
for roads and for agricultural lime. Two are areas where
gravel has been quarried.

The spoil surrounding the pits is variable in texture.
Most, however, is loamy and contains a variable amount
of limestone fragments. In some areas the spoil has
been leveled and smoothed. In others it is irregular and
very uneven. The level areas can be planted to trees or
grass. The pH of the spoil is variable but generally
ranges from medium acid to mildly alkaline.

These areas are most suitable for wildlife habitat. The
pits that contain water will support fish. The steep side
walls and the variable depth of the water are hazards
that limit use for recreation. Onsite investigation is
needed to determine whether an area is safe to use.

5040—Orthents, loamy. This map unit consists of
loamy soils in borrow areas and fill areas.

Most borrow areas are along roads and railroads.
About 3 to 10 feet of material has been removed for
construction purposes. In most areas grass is growing on
the sloping banks, but the vertical cuts in some areas
are difficult to vegetate.

The soils in the fill areas are variable in texture. Most
areas are nearly level and smooth. Some adjoin con-
struction sites. A few are rolling areas of spoil from
limestone quarries.

Most soils of this unit have grass on them but are idle.
Onsite investigation is needed to determine suitability for
any particular use.
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Use and management of the soils

This soil survey is an inventory and evaluation of the
soils in the survey area. It can be used to adjust land
uses to the limitations and potentials of natural re-
sources and the environment. Also, it can help avoid
soil-related failures in land uses.

In preparing a soil survey, soil scientists, conservation-
ists, engineers, and others collect extensive field data
about the nature and behavior characteristics of the
soils. They collect data on erosion, droughtiness, flood-
ing, and other factors that affect various soil uses and
management. Field experience and collected data on
soil properties and performance are used as a basis in
predicting soil behavior.

Information in this section can be used to plan the use
and management of soils for crops and pasture; as ran-
geland and woodland; as sites for buildings, sanitary
facilities, highways and other transportation systems, and
parks and other recreation facilities; and for wildlife habi-
tat. It can be used to identify the potentials and limita-
tions of each soil for specific land uses and to help
prevent construction failures caused by unfavorable soil
properties.

Planners and others using soil survey information can
evaluate the effect of specific land uses on productivity
and on the environment in all or part of the survey area.
The survey can help planners to maintain or create a
land use pattern in harmony with the natural soil.

Contractors can use this survey to locate sources of
sand and gravel, roadfill, and topscil. 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, play-
grounds, lawns, and trees and shrubs.

Crops and pasture

General management needed for crops and pasture is
suggested in this section. The crops or pasture plants
best suited to the soils, including some not commonly
grown in the survey area, are identified; the system of
land capability classification used by the Soil Conserva-
tion Service is explained; and the estimated yields of the
main crops and hay and pasture plants are listed for
each soil.

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

The acreage of crops in Benton County was about
288,000 in 1970. The acreage in pasture was about
78,000. Much woodland, which was used for pasture, is
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included in this acreage. About 79,000 acres was roads,
farmsteads, idle land, unharvested cropland, and other
farm uses.

Corn, soybeans, oats, legumes, and legume-grass hay
are the main crops. Small acreages of popcorn, sor-
ghum, and wheat are grown in some years. A large
acreage of the corn is grown for seed.

Most permanent pastures in Benton County are in
bluegrass. Some have been renovated. Other grasses
used for pasture are bromegrass and orchardgrass. Also
used are grass-legume mixtures such as alfalfa and bro-
megrass.

Many soils are subject to erosion. The most extensive
soils on which erosion control practices are needed are
the Aredale, Bassett, Coggon, Dinsdale, Downs, Fayette,
Kenyon, Lindley, Olin, and Tama soils. The Tama, Dins-
dale, Downs, and Fayette soils commonly have long,
uniform slopes and are well suited to erosion control
practices. Erosion control structures control gullying in
watercourses.

Providing both erosion control and drainage is difficult
on the Aredale, Bassett, Coggon, Kenyon, and Olin soils
because the permeability of the loamy material in the
surface layer differs from that of the material derived
from glacial till in the subsoil. Water moves downward
more rapidly in the loamy material than in the subsoil. it
tends to accumulate at the contact line and then move
laterally over the till. Seepy areas develop on side slopes
in wet years. Terracing and tiling is most likely to be
effective.

Drainage tile reduces wetness in the Colo, Clyde,
Floyd, Bremer, Garwin, and Zook soils. It works well in
all these soils except Zook soils. In Zook soils, drainage
may be slower than in the other soils even if tile are
more closely spaced. Surface drainage and protection
from runoff also help to reduce wetness in the Colo,
Bremer, and Zook soils.

Yields per acre

The average yields per acre that can be expected of
the principal crops under a high level of management
are shown in table 5. In any given year, yields may be
higher or lower than those indicated in the table because
of variations in rainfall and other climatic factors.

The yields are based mainly on the experience and
records of farmers, conservationists, and extension
agents. Available yield data from nearby counties and
results of field trials and demonstrations are also consid-
ered.

The management needed to obtain the indicated
yields of the various crops depends on the kind of soil
and the crop. Management can include drainage, erosion
control, and protection from flooding; the proper planting
and seeding rates; suitable high-yielding crop varieties;
appropriate and timely tillage; control of weeds, plant
diseases, and harmful insects; favorable soil reaction
and optimum levels of nitrogen, phosphorus, potassium,
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and trace elements for each crop; effective use of crop
residue, barnyard manure, and green-manure crops; and
harvesting that insures the smallest possible loss.

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

Crops other than those shown in table 5 are grown in
the survey area, but estimated yields are not listed be-
cause the acreage of such crops is small. The local
office of the Soil Conservation Service or of the Cooper-
ative Extension Service can provide information about
the management and productivity of the soils.

Land capability classification

Land capability classification shows, in a general way,
the suitability of soils for most kinds of field crops. Crops
that require special management are excluded. The soils
are grouped according to their limitations for field crops,
the risk of damage if they are used for crops, and the
way they respond to management. The grouping does
not take into account major and generally expensive
landforming that would change slope, depth, or other
characteristics of the soils, nor does it consider possible
but unlikely major reclamation projects. Capability classi-
fication is not a substitute for interpretations designed to
show suitability and limitations of groups of soils for
woodland and for engineering purposes.

In the capability system, soils are generally grouped at
three levels: capability class, subclass, and unit. Only
class and subclass are used in this survey. These levels
are defined in the following paragraphs.

Capability classes, the broadest groups, are designat-
ed by Roman numerals | through VIII. The numerals
indicate progressively greater limitations and narrower
choices for practical use. The classes are defined as
follows:

Class | soils have slight limitations that restrict their
use.

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

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

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

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

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

Class VIl soils have very severe limitations that make
them unsuitable for cultivation.

Class VIl soils and miscellaneous areas have limita-
tions that nearly preclude their use for commercial crop
production.
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Capability subclasses are soil groups within one class.
They are designated by adding a small letter, e, w, s, or
¢, to the class numeral, for example, lle. The letter e
shows that the main limitation is risk of erosion unless
close-growing plant cover is maintained; w shows that
water in or on the soil interferes with plant growth or
cultivation (in some soils the wetness can be partly cor-
rected by artificial drainage); s shows that the soil is
limited mainly because it is shallow, droughty, or stony;
and ¢, used in only some parts of the United States,
shows that the chief limitation is climate that is very cold
or very dry.

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

Windbreaks and environmental plantings

Windbreaks protect livestock, buildings, and yards
from wind and snow. They also protect fruit trees and
gardens, and they furnish habitat for wildlife. Several
rows of low- and high-growing broadieaf and coniferous
trees and shrubs provide the most protection.

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

Environmental plantings help to beautify and screen
houses and other buildings and to abate noise. The
plants, mostly evergreen shrubs and trees, are closely
spaced. To insure plant survival, a healthy planting stock
of suitable species should be planted properly on a well
prepared site and maintained in good condition.

Table 6 shows the height that locally grown trees and
shrubs are expected to reach in 20 years on various
soils. The estimates in table 6 are based on measure-
ments and observation of established plantings that have
been given adequate care. They can be used as a guide
in planning windbreaks and screens. Additional informa-
tion on planning windbreaks and screens and planting
and caring for trees and shrubs can be obtained from
local offices of the Soil Conservation Service or the
Cooperative Extension Service or from a nursery.

Recreation

The soils and topography of Benton County are suited
to many recreation facilities.

Several parks have been developed in the uplands.
The largest is Hanon Park, which has facilities for picnik-
ing, camping, fishing, and boating (fig. 12). Hanon Park is
in the Fayette-Downs association as are several small
parks with various kinds of facilities.
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Figure 12.—Many suitable sites for artificial lakes for recreation, such as this lake in Hanon Park, are in the Fayette-Downs association.

Several recreation facilities in the Fluvaquents-Spill-
ville-Flagler association provide public access to the
Cedar River for boating as well as areas for hunting and
fishing. Areas of the Colo-Ely-Waukegan association
along the lowa River are also suited to recreation facili-
ties. Fishing is an important recreation activity, especially
along the Cedar River and in many private ponds
throughout the county.

The soils of the survey area are rated in table 7 ac-
cording to limitations that affect their suitability for recre-
ation. The ratings are based on restrictive soil features,

such as wetness, slope, and texture of the surface layer.
Susceptibility to flooding is considered. Not considered in
the ratings, but important in evaluating a site, are the
location and accessibility of the area, the size and shape
of the area and its scenic quality, vegetation, access to
water, potential water impoundment sites, and access to
public sewerlines. The capacity of the soil to absorb
septic tank effluent and the ability of the soil to support
vegetation are also important. Soils subject to flooding
are limited for recreation use by the duration and intensi-
ty of flooding and the season when flooding occurs. In
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planning recreation facilities, onsite assessment of the
height, duration, intensity, and frequency of fiooding is
essential.

In table 7, the degree of soil limitation is expressed as
slight, moderate, or severe. S/ight means that soil prop-
erties are generally favorable and that limitations are
minor and easily overcome. Moderate means that limita-
tions can be overcome or alleviated by planning, design,
or special maintenance. Severe means that soil proper-
ties are unfavorable and that limitations can be offset
only by costly soil reclamation, special design, intensive
maintenance, limited use, or by a combination of these
measures.

The information in table 7 can be- supplemented by
other information in this survey, for example, interpreta-
tions for septic tank absorption fields in table 10 and
interpretations for dwellings without basements and for
local roads and streets in table 9.

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

Picnic areas are subject to heavy foot traffic. Most
vehicular traffic is confined to access roads and parking
areas. The best soils for picnic areas are firm when wet,
are not dusty when dry, are not subject to flooding
during the period of use, and do not have slopes or
stones or boulders that increase the cost of shaping
sites or of building access roads and parking areas.

Playgrounds require soils that can withstand intensive
foot traffic. The best soils are almost level and are not
wet or subject to flooding during the season of use. The
surface is free of stones and boulders, is firm after rains,
and is not dusty when dry. If grading is needed, the
depth of the soil over bedrock or a hardpan should be
considered.

Paths and trails for hiking, horseback riding, and bicy-
cling should require little or no cutting and filling. The
best soils are not wet, are firm after rains, are not dusty
when dry, and are not subject to flooding more than
once a year during the period of use. They have moder-
ate slopes and few or no stones or boulders on the
surface.

Wildlife habitat

In Benton County the trend to larger farms, larger
fields, and more intensive cropping systems has impaired
the balance of food, cover, and water that is needed for
wildlife. Entire habitats have been destroyed. If this trend
continues, the outlook for wildlife is not good.
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Any area can be used as wildlife habitat, but areas
differ in their degree of suitability for specific habitats
and wildlife. For example, the forested Fayette soils pro-
vide excellent habitat for such small animals as fox,
squirrel, rabbit, ground hog, and birds but do not provide
suitable habitat for wetland wildlife such as duck and
muskrat.

Topography, fertility, and other soil characteristics in-
fluence wildlife. Topography affects wildlife through its
influence on land use. Extremely rough, irregular areas
such as those of the steep and very steep Sogn,
Fayette, and Lindley soils may be hazardous to livestock
and unsuited to crops but valuable to wildlife. If suitable
vegetation is not native to an area, it can generally be
developed to improve habitat for desirable kinds of wild-
life.

Soil wetness, permeability, topography, and available
water capacity must be considered in selecting areas for
constructing ponds for fish and for developing and main-
taining habitat for wetland wildlife. The Lindley soils are
well suited to ponds for wildlife. The Clyde, Colo, Floyd,
and Tripoli soils are moderately suited to wetland wildlife.
In areas of Fluvaquents, sandy and loamy, many small
undrained depressions support marsh vegetation and
hold water part of the year if not all year. Muskrat and
mink use these areas. Migrating waterfow! feed and nest
there, and mallard, teal, and other ducks nest and raise
their young in these areas.

Wooded areas on Fayette, Chelsea, and Lindley soils
give protection to fox, squirrel, deer, and many other
animals. Cultivated areas of these soils are intermingled
with the wooded areas, making food and cover easily
accessible to wildlife.

In areas of the other soils, such as Dinsdale, Garwin,
Muscatine, and Tama soils, farms are larger and more
intensively cropped. Fences have been removed so that
large equipment can be used efficiently. The fence rows
were valuable as nesting places and travel lanes for
wildlife. They also provide a limited food supply. Al-
though the food supply is abundant in the heavily
cropped fields, it is not available to wildlife because
cover is not available. Year-round cover is needed.
Quail, pheasant, and rabbit need cover to escape pred-
ators and game and songbirds need cover for nesting
places.

The local Soil Conservation Service District Office can
provide information and technical assistance in develop-
ing and managing wildlife habitat.

Soils affect the kind and amount of vegetation that is
available to wildlife as food and cover. They also affect
the construction of water impoundments. The kind and
abundance of wildlife depend largely on the amount and
distribution of food, cover, and water. Wildlife habitat can
be created or improved by planting appropriate vegeta-
tion, by maintaining the existing plant cover, or by pro-
moting the natural establishment of desirable plants.

In table 8, the soils in the survey area are rated ac-
cording to their potential for providing habitat for various
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kinds of wildlife. This information can be used in planning
parks, wildlife refuges, nature study areas, and other
developments for wildlife; in selecting soils that are suit-
able for establishing, improving, or maintaining specific
elements of wildlife habitat; and in determining the inten-
sity of management needed for each element of the
habitat.

The potential of the soil is rated good, fair, poor, or
very poor. A rating of good indicates that the element or
kind of habitat is easily established, improved, or main-
tained. Few or no limitations affect management, and
satisfactory results can be expected. A rating of fair
indicates that the element or kind of habitat can be
established, improved, or maintained in most places.
Moderately intensive management is required for satis-
factory results. A rating of poor indicates that limitations
are severe for the designated element or kind of habitat.
Habitat can be created, improved, or maintained in most
places, but management is difficult and must be inten-
sive. A rating of very poor indicates that restrictions for
the element or kind of habitat are very severe and that
unsatisfactory results can be expected. Creating, improv-
ing, or maintaining habitat is impractical or impossible.

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

Grain and seed crops are domestic grains and seed-
producing herbaceous plants. Soil properties and fea-
tures that affect the growth of grain and seed crops are
depth of the root zone, texture of the surface layer,
available water capacity, wetness, slope, surface stoni-
ness, and flood hazard. Soil temperature and soil mois-
ture are also considerations. Examples of grain and seed
crops are corn, wheat, oats, and barley.

Grasses and legumes are domestic perennial grasses
and herbaceous legumes. Soil properties and features
that affect the growth of grasses and legumes are depth
of the root zone, texture of the surface layer, available
water capacity, wetness, surface stoniness, flood hazard,
and slope. Soil temperature and soil moisture are also
considerations. Examples of grasses and legumes are
fescue, orchardgrass, bromegrass, clover, and alfalfa.

Wild herbaceous plants are native or naturally estab-
lished grasses and forbs, including weeds. Soil proper-
ties and features that affect the growth of these plants
are depth of the root zone, texture of the surface layer,
available water capacity, wetness, surface stoniness, and
flood hazard. Soil temperature and soil moisture are also
considerations. Examples of wild herbaceous plants are
bluestem, goidenrod, beggarweed, wheatgrass, and
grama.

Hardwood trees and woody understory produce nuts
or other fruit, buds, catkins, twigs, bark, and foliage. Soil
properties and features that affect the growth of hard-
wood trees and shrubs are depth of the root zone, the
available water capacity, and wetness. Examples of
these plants are oak, poplar, cherry, sweetgum, apple,
hawthorn, dogwood, hickory, and elderberry. Examples
of fruit-producing shrubs that are suitable for planting on
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soils rated good are Russian-olive, autumn-olive, and
crabapple.

Coniferous plants furnish browse, seeds, and cones.
Soil properties and features that affect the growth of
coniferous trees, shrubs, and ground cover are depth of
the root zone, available water capacity, and wetness.
Examples of coniferous plants are pine, spruce, fir,
cedar, and juniper.

Wetland plants are annual and perennial wild herba-
ceous plants that grow on moist or wet sites. Submerged
or floating aquatic plants are excluded. Soil properties
and features affecting wetland plants are texture of the
surface layer, wetness, reaction, slope, and surface
stoniness. Examples of wetland plants are smartweed,
wild millet, wildrice, cordgrass, rushes, sedges, and
reeds.

Shallow water areas have an average depth of less
than 5 feet. Some are naturally wet areas. Others are
created by dams, levees, or other water-control struc-
tures. Soil properties and features affecting shallow
water areas are depth to bedrock, wetness, surface
stoniness, slope, and permeability. Examples of shallow
water areas are marshes, waterfowl feeding areas, and
ponds.

The habitat for various kinds of wildlife is described in
the following paragraphs.

Habitat for openland wildlife consists of cropland, pas-
ture, meadows, and areas that are overgrown with
grasses, herbs, shrubs, and vines. These areas produce
grain and seed crops, grasses and legumes, and wild
herbaceous plants. The wildlife attracted to these areas
include bobwhite quail, pheasant, meadowlark, field spar-
row, cottontail, and red fox.

Habitat for woodland wildlife consists of areas of de-
ciduous plants or coniferous plants or both and associat-
ed grasses, legumes, and wild herbaceous plants. Wild-
life attracted to these areas include wild turkey, wood-
cock, thrushes, woodpeckers, squirrels, gray fox, rac-
coon, and deer.

Habitat for wetland wildlife consists of open, marshy or
swampy shallow water areas. Some of the wildlife at-
tracted to such areas are ducks, geese, herons, shore
birds, muskrat, mink, and beaver.

Engineering

This section provides information for planning land
uses related to urban development and to water man-
agement. Soils are rated for various uses, and the most
limiting features are identified. The ratings are given in
the following tables: Building site development, Sanitary
facilities, Construction materials, and Water manage-
ment. The ratings are based on observed performance
of the soils and on the estimated data and test data in
the ““Soil properties' section.

Information in this section is intended for land use
planning, for evaluating land use alternatives, and for
planning site investigations prior to design and construc-
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tion. The information, however, has limitations. For ex-
ample, estimates and other data generalfly apply only to
that part of the soil within a depth of 5 or 6 feet Be-
cause of the map scale, small areas of different soils
may be included within the mapped areas of a specific
S0,

The information is not site specific and does not elimi-
nate the need for onsite investigation of the soils or for
testing and analysis by personnel experienced in the
design and construction ot engineering works.

Government ordinances and regulations that restrict
certain land uses or impose specific design criteria were
not considered in preparing the information in this sec-
tion. Local ordinances and regulations need to be con-
sidered in planning, in site selection, and in design.

Soil properties, site features, and observed perform-
ance were considered in determining the ratings in this
section. During the fieldwork for this soil survey, determi-
nations were made about grain-size distribution, liquid
limit, plasticity index, soil reaction, depth to bedrock,
hardness of bedrock within 5 to 6 feet of the surface,
soil wetness, depth to a seasonal high water table,
slope, likelihood of flooding, natural soil structure aggre-
gation, and soil density. Data were collected about kinds
of clay minerals, mineralogy of the sand and silt frac-
tions, and the kind of adsorbed cations. Estimates were
made for erodibility, permeability, corrosivity, shrink-swell
potential, available water capacity, and other behavioral
characteristics affecting engineering uses.

This information can be used to (1) evaluate the po-
tential of areas for residential, commercial, industrial, and
recreation uses; (2) make preliminary estimates of con-
struction conditions; (3) evaluate alternative routes for
roads, streets, highways, pipelines, and underground
cables; (4) evaluate alternative sites for sanitary landfills,
septic tank absorption fields, and sewage lagoons; (5)
plan detailed onsite investigations of soils and geology:;
(6) locate potential sources of gravel, sand, earthfill, and
topsoil; (7) plan drainage systems, irrigation systems,
ponds, terraces, and other structures for soil and water
conservation; and (8) predict performance of proposed
small structures and pavements by comparing the per-
formance of existing similar structures on the same or
similar soils.

The information in the tables, along with the soil maps,
the soil descriptions, and other data provided in this
survey can be used to make additional interpretations.

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

Building site development

Table 9 shows the degree and kind of soil limitations
that affect shallow excavations, dwellings with and with-
out basements, small commercial buildings, local roads
and streets, and lawns and landscaping. The limitations
are considered sf/ight if soil properties and site features
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are generally favorable for the indicated use and limita-
tions are minor and easily overcome; moderale if soil
properties or site features are not favorable for the indi-
cated use and special planning, design, or maintenance
is needed to overcome or minimize the limitations; and
severe if soil properties or site features are so unfavor-
able or so difficult to overcome that special design, sig-
nificant increases in construction costs, and possibly in-
creased maintenance are required. Special feasibility
studies may be required where the soil limitations are
severe.

Shallow excavations are trenches or holes dug to a
maximum depth of 5 or 6 feet for basements, graves,
utility lines, open ditches, and other purposes. The rat-
ings are based on soil properties, site features, and ob-
served performance of the soils. The ease of digging,
filling, and compacting is affected by the depth to bed-
rock, a cemented pan, or a very firm dense layer; stone
content; soil texture; and slope. The time of the year that
excavations can be made is affected by the depth to a
seasonal high water table and the susceptibility of the
soil to flooding. The resistance of the excavation walls or
banks to sloughing or caving is affected by soil texture
and the depth to the water table.

Dwellings and small commercial buildings are struc-
tures built on shallow foundations on undisturbed soil.
The load limit is the same as that for single-family dwell-
ings no higher than three stories. Ratings are made for
small commercial buildings without basements, for dwell-
ings with basements, and for dwellings without base-
ments. The ratings are based on soil properties, site
features, and observed performance of the soils. A high
water table, flooding, shrink-swell potential, and organic
layers can cause the movement of footings. A high water
table, depth to bedrock or to a cemented pan, large
stones, and flooding affect the ease of excavation and
construction. Landscaping and grading that require cuts
and fills of more than 5 to 6 feet are not considered.

Local roads and streets have an all-weather surface
and carry automobile and light truck traffic all year. They
have a subgrade of cut or fill soil material, a base of
gravel, crushed rock, or stabilized soil material, and a
flexible or rigid surface. Cuts and fills are generally limit-
ed to less than 6 feet. The ratings are based on soil
properties, site features, and observed performance of
the soils. Depth to bedrock or to a cemented pan, a high
water table, flooding, large stones, and slope affect the
ease of excavating and grading. Soil strength (as in-
ferred from the engineering classification of the soil),
shrink-swell potential, frost action potential, and depth to
a high water table affect the traffic supporting capacity.

Sanitary facilities

Table 10 shows the degree and the kind of soil limita-
tions that affect septic tank absorption fields, sewage
fagoons, and sanitary landfills. The limitations are consid-
ered slight if soil properties and site features are gener-
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ally favorable for the indicated use and limitations are
minor and easily overcome; moderate if soil properties or
site features are not favorable for the indicated use and
special planning, design, or maintenance is needed to
overcome or minimize the limitations; and severe if soil
properties or site features are so unfavorable or so diffi-
cult to overcome that special design, significant in-
creases in construction costs, and possibly increased
maintenance are required.

Table 10 also shows the suitability of the soils for use
as daily cover for landfills. A rating of good indicates that
soil properties and site features are favorable for the use
and good performance and low maintenance can be
expected; fair indicates that soil properties and site fea-
tures are moderately favorable for the use and one or
more soil properties or site features make the soil less
desirable than the soils rated good; and poor indicates
that one or more soil properties or site features are
unfavorable for the use and overcoming the unfavorable
properties requires special design, extra maintenance, or
costly alteration.

Septic tank absorption fields are areas in which efflu-
ent from a septic tank is distributed into the soil through
subsurface tiles or perforated pipe. Only that part of the
soil between depths of 24 and 72 inches is evaluated.
The ratings are based on soil properties, site features,
and observed performance of the soils. Permeability, a
high water table, depth to bedrock or to a cemented
pan, and flooding affect absorption of the effluent. Large
stones and bedrock or a cemented pan interfere with
installation.

Unsatisfactory performance of septic tank absorption
fields, including excessively slow absorption of effluent,
surfacing of effluent, and hiliside seepage, can affect
public health. Ground water can be polluted if highly
permeable sand and gravel or fractured bedrock is less
than 4 feet below the base of the absorption field, if
slope is excessive, or if the water table is near the
surface. There must be unsaturated soil material beneath
the absorption field to effectively filter the effluent. Many
local ordinances require that this material be of a certain
thickness.

Sewage lagoons are shallow ponds constructed to
hold sewage while aerobic bacteria decompose the solid
and liquid wastes. Lagoons should have a nearly level
floor surrounded by cut slopes or embankments of com-
pacted soil. Lagoons generally are designed to hold the
sewage within a depth of 2 to 5 feet. Nearly impervious
soil material for the lagoon floor and sides is required to
minimize seepage and contamination of ground water.

Table 10 gives ratings for the natural soil that makes
up the lagoon floor. The surface layer and, generally, 1
or 2 feet of soil material below the surface layer are
excavated to provide material for the embankments. The
ratings are based on soil properties, site features, and
observed performance of the soils. Considered in the
ratings are slope, permeability, a high water table, depth
to bedrock or to a cemented pan, flooding, large stones,
and content of organic matter.

SOIL SURVEY

Excessive seepage due to rapid permeability of the
soil or a water table that is high enough to raise the level
of sewage in the lagoon causes a lagoon to function
unsatisfactorily. Poliution results if seepage is excessive
or if floodwater overtops the lagoon. A high content of
organic matter is detrimental to proper functioning of the
lagoon because it inhibits aerobic activity. Slope, bed-
rock, and cemented pans can cause construction prob-
lems, and large stones can hinder compaction of the
lagoon floor.

Sanitary landfills are areas where solid waste is dis-
posed of by burying it in soil. There are two types of
landfill—trench and area. In a trench landfill, the waste is
placed in a trench. It is spread, compacted, and covered
daily with a thin layer of soil excavated at the site. In an
area landfill, the waste is placed in successive layers on
the surface of the soil. The waste is spread, compacted,
and covered daily with a thin layer of soil from a source
away from the site.

Both types of landfill must be able to bear heavy
vehicular traffic. Both types involve a risk’ of ground
water pollution. Ease of excavation and revegetation
needs to be considered.

The ratings in table 10 are based on soil properties,
site features, and observed performance of the soils.
Permeability, depth to bedrock or to a cemented pan, a
high water table, slope, and flooding affect both types of
landfill. Texture, stones and boulders, highly organic
layers, soil reaction, and content of salts and sodium
affect trench type landfills. Unless otherwise stated, the
ratings apply only to that part of the soil within a depth
of about 6 feet. For deeper trenches, a limitation rated
slight or moderate may not be valid. Onsite investigation
is needed.

Daily cover for landfill is the soil material that is used
to cover compacted solid waste in an area type sanitary
landfill. The soil material is obtained offsite, transported
to the landfill, and spread over the waste.

Soil texture, wetness, coarse fragments, and slope
affect the ease of removing and spreading the material
during wet and dry periods. Loamy or silty soils that are
free of large stones or excess gravel are the best cover
for a landfill. Clayey soils are sticky or cloddy and are
difficult to spread; sandy soils are subject to soil blowing.

After soil material has been removed, the soil material
remaining in the borrow area must be thick enough over
bedrock, a cemented pan, or the water table to permit
revegetation. The soil material used as final cover for a
landfill should be suitable for plants. The surface layer
generally has the best workability, more organic matter,
and the best potential for plants. Material from the sur-
face layer should be stockpiled for use as the final
cover.

Construction materials

Table 11 gives information about the soils as a source
of roadfill, sand, gravel, and topsoil. The soils are rated
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good, fair, or poor as a source of roadfill, topsoil, sand,
and gravel. The ratings are based on soil properties and
site features that affect the removal of the soil and its
use as construction material. Normal compaction, minor
processing, and other standard construction practices
are assumed. Each soil is evaluated to a depth of 5 or 6
feet.

Roadfill is soil material that is excavated in one place
and used in road embankments in another place. In this
table, the soils are rated as a source of roadfill for low
embankments, generally less than 6 feet high and less
exacting in design than higher embankments.

The ratings are for the soil material below the surface
layer to a depth of 5 or 6 feet. It is assumed that soil
layers will be mixed during excavating and spreading.
Many soils have layers of contrasting suitability within
their profile. The table showing engineering properties
and classifications provides detailed information about
each soil layer. This information can help determine the
suitability of each layer for use as roadfill. The perform-
ance of soil after it is stabilized with lime or cement is
not considered in the ratings.

The ratings are based on soil properties, site features,
and observed performance of the soils. The thickness of
suitable material is a major consideration. The ease of
excavation is affected by large stones, a high water
table, and slope. How well the soil performs in place
after it has been compacted and drained is determined
by its strength (as inferred from the engineering classifi-
cation of the soil) and shrink-swell potential.

Soils rated good contain significant amounts of sand
or grave!l or both. They have at least 5 feet of suitable
material, low shrink-swell potential, few cobbles and
stones, and slopes of 15 percent or less. Depth to the
water table is more than 3 feet. Soils rated fair are more
than 35 percent silt- and clay-sized particles and have a
plasticity index of less than 10. They have moderate
shrink-swell potential, slopes of 15 to 25 percent, or
many stones. Depth to the water table is 1 to 3 feet.
Soils rated poor have a plasticity index of more than 10,
a high shrink-swell potential, many stones, or slopes of
more than 25 percent. They are wet, and the depth to
the water table is less than 1 foot. They may have layers
of suitable material, but the material is less than 3 feet
thick.

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

The ratings do not take into account depth to the
water table or other factors that affect excavation of the
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material. Descriptions of grain size, kinds of minerals,
reaction, and stratification are given in the soil series
descriptions and in table 13.

Topsoil is used to cover an area so that vegetation
can be established and maintained. The upper 40 inches
of a soil is evaluated for use as topsoil. Also evaluated is
the reclamation potential of the borrow area.

Plant growth is affected by toxic material and by such
properties as soil reaction, available water capacity, and
fertility. The ease of excavating, loading, and spreading
is affected by rock fragments, slope, a water table, soil
texture, and thickness of suitable material. Reclamation
of the borrow area is affected by slope, a water table,
rock fragments, bedrock, and toxic material.

Soils rated good have friable loamy material to a depth
of at least 40 inches. They are free of stones and cob-
bles, have little or no gravel, and have slopes of less
than 8 percent. They are low in content of soluble salts,
are naturally fertile or respond well to fertilizer, and are
not so wet that excavation is difficult.

Soils rated fair are sandy soils, loamy soils that have a
relatively high content of clay, soils that have only 20 to
40 inches of suitable material, soils that have an appre-
ciable amount of grave!, stones, or soluble salts, or soils
that have slopes of 8 to 15 percent. The soils are not so
wet that excavation is difficult.

Soils rated poor are very sandy or clayey, have less
than 20 inches of suitable material, have a large amount
of gravel, stones, or soluble salts, have slopes of more
than 15 percent, or have a seasonal water table at or
near the surface.

The surface layer of most soils is generally preferred
for topsoil because of its organic matter content. Organic
matter greatly increases the absorption and retention of
moisture and nutrients for plant growth.

Water management

Table 12 gives information on the soil properties and
site features that affect water management. The kinds of
soil limitations are given for pond reservoir areas; em-
bankments, dikes, and levees; drainage; irrigation; ter-
races and diversions; and grassed waterways.

Pond reservoir areas hold water behind a dam or em-
bankment. Soils best suited to this use have low seep-
age potential in the upper 60 inches. The seepage po-
tential is determined by the permeability of the soil and
the depth to fractured bedrock or other permeable mate-
rial. Excessive slope can affect the storage capacity of
the reservoir area.

Embankments, dikes, and levees are raised structures
of soil material, generally less than 20 feet high, con-
structed to impound water or to protect land against
overflow. In this table, the soils are rated as a source of
material for embankment fill. The ratings apply to the soil
material below the surface layer to a depth of about 5
feet. It is assumed that soil layers will be uniformly mixed
and compacted during construction.
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The ratings do not indicate the ability of the natural
soil to support an embankment. Soil properties to a
depth even greater than the height of the embankment
can affect performance and safety of the embankment.
Generally, deeper onsite investigation is needed to de-
termine these properties.

Soil material in embankments must be resistant to
seepage, piping, and erosion and have favorable com-
paction characteristics. Unfavorable features include less
than 5 feet of suitable material and a high content of
stones or boulders, organic matter, or salts or sodium. A
high water table affects the amount of usable material. It
also affects trafficability.

Drainage is the removal of excess surface and subsur-
face water from the soil. How easily and effectively the
soil is drained depends on the depth to bedrock, to a
cemented pan, or to other layers that affect the rate of
water movement; permeability; depth to a high water
table or depth of standing water if the soil is subject to
ponding; slope; susceptibility to flooding; subsidence of
organic layers; and potential frost action. Excavating and
grading and the stability of ditchbanks are affected by
depth to bedrock or to a cemented pan, large stones,
slope, and the hazard of cutbanks caving. The productiv-
ity of the soil after drainage is adversely affected by
extreme acidity or by toxic substances in the root zone,
such as salts, sodium, or sulfur. Availability of drainage
outlets is not considered in the ratings.

Irrigation is the controlled application of water to sup-
plement rainfall and support plant growth. The design
and management of an irrigation system are affected by
depth to the water table, the need for drainage, flooding,
available water capacity, intake rate, permeability, ero-
sion hazard, and slope. The construction of a system is
affected by large stones and depth to bedrock or to a
cemented pan. The performance of a system is affected
by the depth of the root zone, the amount of salts or
sodium, and soil reaction.

Terraces and diversions are embankments or a combi-
nation of channels and ridges constructed across a
slope to reduce erosion and conserve moisture by inter-
cepting runoff. Slope, wetness, large stones, and depth
to bedrock or to a cemented pan affect the construction
of terraces and diversions. A restricted rooting depth, a
severe hazard of wind or water erosion, an excessively
coarse texture, and restricted permeability adversely
affect maintenance.

Grassed waterways are natural or constructed chan-
nels, generally broad and shallow, that conduct surface
water to outlets at a nonerosive velocity. Large stones,
wetness, slope, and depth to bedrock or to a cemented
pan affect the construction of grassed waterways. A
hazard of wind erosion, low available water capacity,
restricted rooting depth, toxic substances such as salts
or sodium, and restricted permeability adversely affect
the growth and maintenance of the grass after construc-
tion.

SOIL SURVEY

Soil properties

Data relating to soil properties are collected during the
course of the soil survey. The data and the estimates of
soil and water features, listed in tables, are explained on
the following pages.

Soil properties are determined by field examination of
the soils and by laboratory index testing of some bench-
mark soils. Established standard procedures are fol-
lowed. During the survey, many shallow borings are
made and examined to identify and classify the soils and
to delineate them on the soil maps. Samples are taken
from some typical profiles and tested in the laboratory to
determine grain-size distribution, plasticity, and compac-
tion characteristics.

Estimates of soil properties are based on field exami-
nations, on laboratory tests of samples from the survey
area, and on laboratory tests of samples of similar soils
in nearby areas. Tests verify field observations, verify
properties that cannot be estimated accurately by field
observation, and help characterize key soils.

The estimates of soil properties shown in the tables
include the range of grain-size distribution and Atterberg
limits, the engineering classifications, and the physical
and chemical properties of the major layers of each soil.
Pertinent soil and water features also are given.

Engineering properties and classifications

Table 13 gives estimates of the engineering classifica-
tion and of the range of index properties for the major
layers of each soil in the survey area. Most soils have
layers of contrasting properties within the upper 5 or 6
feet.

Depth to the upper and lower boundaries of each layer
is indicated. The range in depth and information on other
properties of each layer are given for each soil series
under “Soil series and morphology.”

Texture is given in the standard terms used by the
U.S. Department of Agriculture. These terms are defined
according to percentages of sand, silt, and clay in the
fraction of the soil that is less than 2 millimeters in
diameter. “Loam,” for example, is soil that is 7 to 27
percent clay, 28 to 50 percent silt, and less than 52
percent sand. If a soil contains particles coarser than
sand, an appropriate modifier is added, for example,
“gravelly.” Textural terms are defined in the Glossary.

Classification of the soils is determined according to
the Unified soil classification system (5) and the system
adopted by the American Association of State Highway
and Transportation Officials (7).

The Unified system classifies soils according to prop-
erties that affect their use as construction material. Soils
are classified according to grain-size distribution of the
fraction less than 3 inches in diameter and according to
plasticity index, liquid limit, and organic matter content.
Sandy and gravelly soils are identified as GW, GP, GM,
GC, SW, SP, SM, and SC; silty and clayey soils as ML,
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CL, OL, MH, CH, and OH; and highly organic soils as Pt.
Soils exhibiting engineering properties of two groups can
have a dual classification, for example, SP-SM.

The AASHTO system classifies soils according to
those properties that affect roadway construction and
maintenance. In this system, the fraction of a mineral soil
that is less than 3 inches in diameter is classified in one
of seven groups from A-1 through A-7 on the basis of
grain-size distribution, liquid limit, and plasticity index.
Soils in group A-1 are coarse grained and low in content
of fines (silt and clay). At the other extreme, soils in
group A-7 are fine grained. Highly organic soils are clas-
sified in group A-8 on the basis of visual inspection.

If laboratory data are available, the A-1, A-2, and A-7
groups are further classified as A-1-a, A-1-b, A-2-4, A-2-
5, A-2-6, A-2-7, A-7-5, or A-7-6. As an additional refine-
ment, the suitability of a soil as subgrade material can be
indicated by a group index number. Group index num-
bers range from O for the best subgrade material to 20
or higher for the poorest.

Rock fragments larger than 3 inches in diameter are
indicated as a percentage of the total soil on a dry-
weight basis. The percentages are estimates determined
mainly by converting volume percentage in the field to
weight percentage.

Percentage (of soil particles) passing designated
sieves is the percentage of the soil fraction less than 3
inches in diameter based on an oven-dry weight. The
sieves, numbers 4, 10, 40, and 200 (USA Standard
Series), have openings of 4.76, 2.00, 0.420, and 0.074
millimeters, respectively. Estimates are based on labora-
tory tests of soils sampled in the survey area and in
nearby areas and on estimates made in the field.

Liquid limit and plasticity index (Atterberg limits) indi-
cate the plasticity characteristics of a soil. The estimates
are based on test data from the survey area or from
nearby areas and on field examination.

The estimates of grain-size distribution, liquid limit, and
plasticity index are rounded to the nearest 5 percent.
Thus, if the ranges of gradation and Atterberg limits
extend a marginal amount (1 or 2 percentage points)
across classification boundaries, the classification in the
marginal zone is omitted in the table.

Physical and chemical properties

Table 14 shows estimates of some characteristics and
features that affect soil behavior. These estimates are
given for the major layers of each soil in the survey area.
The estimates are based on field observations and on
test data for these and similar soils.

Permeability refers to the ability of a soil to transmit
water or air. The estimates indicate the rate of downward
movement of water when the soil is saturated. They are
based on soil characteristics observed in the field, par-
ticularly structure, porosity, and texture. Permeability is
considered in the design of soil drainage systems, septic
tank absorption fields, and construction where the rate of
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water movement under saturated conditions affects be-
havior.

Available water capacily reters to the quantity of water
that the soil is capable of storing for use by plants. The
capacity for water storage is given in inches of water per
inch of soil for each major soil layer. The capacity varies,
depending on soil properties that affect the retention of
water and the depth of the root zone. The most impor-
tant properties are the content of organic matter, soil
texture, bulk density, and soil structure. Available water
capacity is an important factor in the choice of plants or
crops to be grown and in the design and management of
irrigation systems. Available water capacity is not an
estimate of the quantity of water actually available to
plants at any given time.

Soil reaction is a measure of acidity or alkalinity and is
expressed as a range in pH values. The range in pH of
each major horizon is based on many field tests. For
many soils, values have been verified by laboratory anal-
yses. Soil reaction is important in selecting crops and
other plants, in evaluating soil amendments for fertility
and stabilization, and in determining the risk of corrosion.

Shrink-swell potential is the potential for volume
change in a soil with a loss or gain in moisture. Volume
change occurs mainly because of the interaction of clay
minerals with water and varies with the amount and type
of clay minerals in the soil. The size of the load on the
soil and the magnitude of the change in soil moisture
content influence the amount of swelling of soils in
place. Laboratory measurements of swelling of undis-
turbed clods were made for many soils. For others,
swelling was estimated on the basis of the kind and
amount of clay minerals in the soil and on measure-
ments of similar soils.

If the shrink-swell potential is rated moderate to very
high, shrinking and swelling can cause damage to build-
ings, roads, and other structures. Special design is often
needed.

Shrink-swel! potential classes are based on the
change in length of an unconfined clod as moisture con-
tent is increased from air-dry to field capacity. The
change is based on the soil fraction less than 2 millime-
ters in diameter. The classes are /ow, a change of less
than 3 percent; moderate, 3 to 6 percent; and high, more
than 6 percent. Very high, greater than 9 percent, is
sometimes used.

Erosion factor K indicates the susceptibility of a soil to
sheet and rill erosion by water. Factor K is one of six
factors used in the Universal Soil Loss Equation (USLE)
to predict the average annual rate of soil loss by sheet
and rill erosion in tons per acre per year. The estimates
are based primarily on percentage of silt, sand, and
organic matter (up to 4 percent) and on soil structure
and permeability. Values of K range from 0.05 to 0.69.
The higher the value the more susceptible the soil is to
sheet and rill erosion by water.

Erosion factor T is an estimate of the maximum aver-
age annual rate of soil erosion by wind or water that can
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occur without affecting crop productivity over a sustained
period. The rate is in tons per acre per year.

Wind erodibility groups are made up of soils that have
similar properties affecting their resistance to wind ero-
sion in cultivated areas. The groups indicate the suscep-
tibility of soil to wind erosion and the amount of soil lost.
Soils are grouped according to the following distinctions:

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

2. lLoamy sands, loamy fine sands, and loamy very
fine sands. These soils are very highly erodible. Crops
can be grown if intensive measures to control wind ero-
sion are used.

3. Sandy loams, coarse sandy loams, fine sandy
loams, and very fine sandy loams. These soils are highly
erodible. Crops can be grown if intensive measures to
control wind erosion are used.

4L. Calcareous loamy soils that are less than 35 per-
cent clay and more than 5 percent finely divided calcium
carbonate. These soils are erodible. Crops can be grown
if intensive measures to control wind erosion are used.

4. Clays, silty clays, clay loams, and silty clay loams
that are more than 35 percent clay. These soils are
moderately erodible. Crops can be grown if measures to
control wind erosion are used.

5. Loamy soils that are less than 18 percent clay and
less than 5 percent finely divided calcium carbonate and
sandy clay loams and sandy clays that are less than 5
percent finely divided calcium carbonate. These soils are
slightly erodible. Crops can be grown if measures to
control wind erosion are used.

6. Loamy soils that are 18 to 35 percent clay and
less than 5 percent finely divided calcium carbonate,
except silty clay loams. These soils are very slightly
erodible. Crops can easily be grown.

7. Silty clay loams that are less than 35 percent clay
and less than 5 percent finely divided calcium carbonate.
These soils are very slightly erodible. Crops can easily
be grown.

8. Stony or gravelly soils and other soils not subject
to wind erosion.

Organic matter is the plant and animal residue in the
soil at various stages of decompasition.

In table 14, the estimated content of organic matter of
the plow layer is expressed as a percentage, by weight,
of the soil material that is less than 2 millimeters in
diameter.

The content of organic matter of a soil can be main-
tained or increased by returning crop residue to the soil.
Organic matter affects the available water capacity, infil-
tration rate, and tilth. It is a source of nitrogen and other
nutrients for crops.

SOIL SURVEY

Soil and water features

Table 15 gives estimates of various soil and water
features. The estimates are used in land use planning
that involves engineering considerations.

Hydrologic soil groups are used to estimate runoff
from precipitation. Soils not protected by vegetation are
assigned to one of four groups. They are grouped ac-
cording to the intake of water when the soils are thor-
oughly wet and receive precipitation from long-duration
storms.

The four hydrologic soil groups are:

Group A. Soils having a high infiltration rate (low runoff
potential) when thoroughly wet. These consist mainly of
deep, well drained to excessively drained sands or grav-
elly sands. These soils have a high rate of water trans-
mission.

Group B. Soils having a moderate infiltration rate when
thoroughly wet. These consist chiefly of moderately deep
or deep, moderately well drained or well drained soils
that have moderately fine texture to moderately coarse
texture. These soils have a moderate rate of water trans-
mission.

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

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

Flooding, the temporary inundation of an area, is
caused by overflowing streams and by runoff from adja-
cent slopes. Water standing for short periods after rain-
fall or snowmelt and water in swamps and marshes is
not considered flooding.

Table 15 gives the frequency and duration of flooding
and the time of year when flooding is most likely.

Frequency, duration, and probable dates of occurrence
are estimated. Frequency is expressed as none, rare,
common, occasional, and frequent. None means that
flooding is not probable; rare that it is unlikely but possi-
ble under unusual weather conditions; common that it is
likely under normal conditions; occasional that it occurs
on an average of once or less in 2 years; and frequent
that it occurs on an average of more than once in 2
years. Duration is expressed as very brief if less than 2
days, brief if 2 to 7 days, and /ong if more than 7 days.
Probable dates are expressed in months; November-
May, for example, means that flooding can occur during
the period November through May.

The information is based on evidence in the soil pro-
file, namely thin strata of gravel, sand, siit, or clay depos-
ited by floodwater; irregular decrease in organic matter
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content with increasing depth; and absence of distinctive
horizons that form in soils that are not subject to flood-
ing.

Also considered are local information about the extent
and levels of flooding and the relation of each soil on
the landscape to historic floods. Information on the
extent of flooding based on soil data is less specific than
that provided by detailed engineering surveys that delin-
eate flood-prone areas at specific flood frequency levels.

High water table (seasonal) is the highest level of a
saturated zone in the soil in most years. The depth to a
seasonal high water table applies to undrained soils. The
estimates are based mainly on the evidence of a saturat-
ed zone, namely grayish colors or mottles in the soil.
Indicated in table 15 are the depth to the seasonal high
water table; the kind of water table—that is, perched,
artesian, or apparent; and the months of the year that
the water table commonly is high. A water table that is
seasonally high for less than 1 month is not indicated in
table 15.

An apparent water table is a thick zone of free water
in the soil. It is indicated by the level at which water
stands in an uncased borehole after adequate time is
allowed for adjustment in the surrounding soil. An arte-
sian water table is under hydrostatic head, generally be-
neath an impermeable layer. When this layer is penetrat-
ed, the water level rises in an uncased borehole. A
perched water table is water standing above an unsatu-
rated zone. In places an upper, or perched, water table
is separated from a lower one by a dry zone.

Only saturated zones within a depth of about 6 feet
are indicated. A plus sign preceding the range in depth
indicates that the water table is above the surface of the
soil. The first numeral in the range indicates how high
the water rises above the surface. The second numeral
indicates the depth below the surface.

Depth to bedrock is shown for all soils that are under-
lain by bedrock, at a depth of 5 to 6 feet or less. For
many soils, the limited depth to bedrock is a part of the
definition of the soil series. The depths shown are based
on measurements made in many soil borings and on
other observations during the mapping of the soils. The
kind of bedrock and its hardness as related to ease of
excavation is also shown. Rippable bedrock can be ex-
cavated with a single-tooth ripping attachment on a 200-
horsepower tractor, but hard bedrock generally requires
blasting.

Potential frost action is the likelihood of upward or
lateral expansion of the soil caused by the formation of
segregated ice lenses (frost heave) and the subsequent
collapse of the soil and loss of strength on thawing.
Frost action occurs when moisture moves into the freez-
ing zone of the soil. Temperature, texture, density, per-
meability, content of organic matter, and depth to the
water table are the most important factors considered in
evaluating the potential for frost action. It is assumed
that the soil is not insulated by vegetation or snow and is
not artificially drained. Silty and highly structured clayey
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soils that have a high water table in winter are most
susceptible to frost action. Well drained, very gravelly, or
very sandy soils are the least susceptible. Frost heave
and low soil strength during thawing cause damage
mainly to pavements and other rigid structures.

Risk of corrosion pertains to potential soil-induced
electrochemical or chemical action that dissolves or
weakens uncoated steel or concrete. The rate of corro-
sion of uncoated steel is related to such factors as soil
moisture, particle-size distribution, acidity, and electrical
conductivity of the soil. The rate of corrasion of concrete
is based mainly on the sulfate and sodium content, tex-
ture, moisture content, and acidity of the soil. Special
site examination and design may be needed if the com-
bination of factors creates a severe corrosion environ-
ment. The steel in installations that intersect soil bound-
aries or soil layers is more susceptible to corrosion than
steel in installations that are entirely within one kind of
soil or within one sail layer.

For uncoated steel, the risk of corrosion, expressed as
low, moderate, or high, is based on soil drainage class,
total acidity, electrical resistivity near field capacity, and
electrical conductivity of the saturation extract.

For concrete, the risk of corrosion is also expressed
as /ow, moderate, or high. It is based on soil texture,
acidity, and amount of sulfates in the saturation extract.

Classification of the soils

The system of soil classification used by the National
Cooperative Soil Survey has six categories (73). Begin-
ning with the broadest, these categories are the order,
suborder, great group, subgroup, family, and series. Clas-
sification is based on soil properties observed in the field
or inferred from those observations or from laboratory
measurements. In table 16, the soils of the survey area
are classified according to the system. The categories
are defined in the following paragraphs.

ORDER. Ten soil orders are recognized. The differ-
ences among orders reflect the dominant soil-forming
processes and the degree of soil formation. Each order
is identified by a word ending in so/. An example is
Mollisol.

SUBORDER. Each order is divided into suborders pri-
marily on the basis of properties that influence soil gen-
esis and are important to plant growth or properties that
reflect the most important variables within the orders.
The last syllable in the name of a suborder indicates the
order. An example is Aquoll (Aqu, meaning water, plus
oll, from Mollisol).

GREAT GROUP. Each suborder is divided into great
groups on the basis of close similarities in kind, arrange-
ment, and degree of development of pedogenic hori-
zons; soil moisture and temperature regimes; and base
status. Each great group is identified by the name of a
suborder and by a prefix that indicates a property of the
soil. An example is Haplaquolls (Hap/, meaning minimal
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horizonation, plus aquoll, the suborder of the Mollisols
that have an aquic moisture regime).

SUBGROUP. Each great group has a typic subgroup.
Other subgroups are intergrades or extragrades. The
typic is the central concept of the great group; it is not
necessarily the most extensive. Intergrades are transi-
tions to other orders, suborders, or great groups. Extra-
grades have some properties that are not representative
of the great group but do not indicate transitions to any
other known kind of soil. Each subgroup is identified by
one or more adjectives preceding the name of the great
group. The adjective Typic identifies the subgroup that
typifies the great group. An example is Typic Hapla-
quolls.

FAMILY. Families are established within a subgroup on
the basis of physical and chemical properties and other
characteristics that affect management. Mostly the prop-
erties are those of horizons below plow depth where
there is much biological activity. Among the properties
and characteristics considered are particle-size class,
mineral content, temperature regime, depth of the root
zone, consistence, moisture equivalent, slope, and per-
manent cracks. A family name consists of the name of a
subgroup preceded by terms that indicate soil properties.
An example is fine-silty, mixed, mesic Typic Haplaquolls.

SERIES. The series consists of soils that have similar
horizons in their profile. The horizons are similar in color,
texture, structure, reaction, consistence, mineral and
chemical composition, and arrangement in the profile.
The texture of the surface layer or of the substratum can
differ within a series.

Soil series and morphology

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

Characteristics of the soil and the material in which it
formed are identified for each series. The soil is com-
pared with similar soils and with nearby soils of other
series. A pedon, a small three-dimensional area of soil,
that is typical of the series in the survey area is de-
scribed. The detailed description of each soil horizon
follows standards in the Soil Survey Manual (72). Many
of the technical terms used in the descriptions are de-
fined in Soil Taxonomy (73). Unless otherwise stated,
colors in the descriptions are for moist soil. Following the
pedon description is the range of important characteris-
tics of the soils in the series.

The map units of each soil series are described in the
section “Soil maps for detailed planning.”

Aredale series

The Aredale series consists of well drained, moderate-
ly permeable soils on ridgetops and convex side slopes.
These soils formed in loamy material and the underlying
loam glacial till. The slope range is 2 to 9 percent.

SOIL SURVEY

Aredale soils are commonly adjacent to Dinsdale,
Dickinson, and Kenyon soils. They have more sand in
the upper part of the solum than the Dinsdale soils but
less sand than the Dickinson soils. They have a thicker
deposit of loamy material over firm loam glacial till than
do Kenyon soils.

Typical pedon in an area of Aredale loam, 5 to 9
percent slopes, in a cultivated field 1,250 feet north and
594 feet west of the center sec. 33, T. 86 N., R. 12 W.

Ap—O to 8 inches; very dark brown (10YR 2/2) loam;
dark grayish brown (10YR 4/2) dry; weak fine granu-
lar structure; friable; sand part is dominantly very
fine sand; neutral; abrupt smooth boundary.

A12—8 to 14 inches; very dark grayish brown (10YR
3/2) loam; common black (10YR 2/1) coating on
peds; grayish brown (10YR 5/2) dry; sand part is
dominantly very fine sand; neutral; clear smooth
boundary.

A3—14 to 19 inches; dark brown (10YR 3/3) loam,
brown (10YR 5/3) dry; weak fine subangular blocky
structure; friable; few very dark brown (10YR 2/2)
worm casts; medium acid; clear smooth boundary.

B21—19 to 27 inches; brown (10YR 4/3) light loam;
common dark brown (10YR 3/3) coatings on peds;
weak fine subangular blocky structure; very friable;
medium acid; gradual smooth boundary.

B22—27 to 42 inches; dark yellowish brown (10YR 4/4)
light sandy loam; weak medium prismatic structure
parting to weak fine and medium subangular blocky;
very friable; medium acid; abrupt smooth boundary.

11B3—42 to 58 inches; dark yellowish brown (10YR 4/4)
loam; yellowish brown (10YR 5/6) coatings on peds;
weak coarse prismatic structure parting to weak
medium subangular blocky; firm; slightly acid; clear
smooth boundary.

IIC—58 to 65 inches; dark yellowish brown (10YR 4/4)
loam; few distinct strong brown (7.5YR 5/6) mottles;
massive; firm; slight effervescence; mildly alkaline.

The solum is commonly 4 feet or more thick. The
upper part formed in loamy sediment free of stones and
pebbles. Depth to firm loam glacial till ranges from about
40 to 60 inches. In many places, a coarser textured layer
as much as 24 inches thick is between the loamy glacial
sediment and the glacial till.

The A1 or Ap horizon is black (10YR 2/1) or very dark
brown (10YR 2/2).

The B2 horizon has hue of 10YR, value of 4 or 5, and
chroma of 3 through 6. It is free of low chroma mottles
to at least 3 feet. It is loam, sandy loam, and loamy
sand. Reaction ranges from slightly acid to strongly acid
in the B horizon. The |IB3 varies greatly in thickness
within short distances. It is typically loam or sandy loam
but in places is loamy sand.
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Atterberry series

The Atterberry series consists of somewhat poorly
drained, moderately permeable and moderately slowly
permeable soils on nearly level areas of broad, loess
covered uplands or high, loess covered stream benches.
The slope range is 0 to 3 percent.

The Atterberry soils in Benton county are grayer in the
upper part of the B horizon than is typical for the Atter-
berry series. This difference does not alter the use or
behavior of these soils.

Atterberry soils are similar to Downs and Muscatine
soils and are commonly adjacent to Downs and Tama
soils. They have a thinner, lighter colored A1 horizon
than do Muscatine soils. They have an A2 horizon; the
Muscatine soils do not. Atterberry soils have a grayer B
horizon and are more poorly drained than Downs soils.
They have a thinner A1 horizon and a grayer B horizon
and are more poorly drained than Tama soils.

Typical pedon in an area of Atterberry silt loam, 1 to 3
percent slopes, in a cultivated area 795 feet west and
230 feet north of the southeast corner sec. 19, T. 82 N,,
R. 11 W.

Ap—0 to 9 inches; very dark gray (10YR 3/1) silt loam,
gray (10YR 5/1) dry; moderate fine granular struc-
ture; friable; slightly acid; abrupt smooth boundary.

A2—9 to 14 inches; dark grayish brown (10YR 4/2) silt
loam; few fine distinct yellowish brown (10YR 5/6)
mottles; light brownish gray (10YR 6/2) silt coatings
on peds dry; weak medium platy structure parting to
moderate fine subangular blocky; friable; slightly
acid; clear smooth boundary.

B1—14 to 19 inches; brown (10YR 4/3) light silty clay
loam; dark grayish brown (10YR 4/2) coatings on
peds; few fine distinct yellowish brown (10YR 5/6)
mottles; light brownish gray (10YR 6/2) siit coatings
on peds dry; moderate fine granular structure; fri-
able; slightly acid; clear smooth boundary.

B21t—19 to 25 inches; grayish brown (10YR 5/2) silty
clay loam; few fine distinct yellowish brown (10YR
5/6) mottles; light brownish gray (10YR 6/2) silt
coatings on peds dry; moderate fine subangular
blocky structure; friable; thin discontinuous dark
brownish gray (10YR 4/2) clay films on peds;
medium acid; clear smooth boundary.

B22t—25 to 34 inches; grayish brown (10YR 5/2) silty
clay loam; few fine distinct yellowish brown (10YR
5/4 and 5/6) mottles; moderate fine and medium
subangular blocky structure; friable; thin nearly con-
tinuous dark grayish brown (10YR 4/2) clay films;
common fine dark reddish brown (5YR 3/2) oxide
concretions; strongly acid; gradual smooth boundary.

B23t—34 to 43 inches; grayish brown (10YR 5/2) silty
clay loam; common medium distinct strong brown
(7.5YR 5/6) mottles; moderate medium subangular
blocky structure; friable; thin discontinuous dark
grayish brown (10YR 4/2) clay films; few black
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(10YR 2/1) oxide concretions; strongly acid; gradual
smooth boundary.

B3t—43 to 48 inches; grayish brown (10YR 5/2) light
silty clay loam; common fine distinct strong brown
(7.5YR 5/6) mottles; moderate medium prismatic
structure parting to weak fine subangular blocky;
friable; very thin clay films on some prism faces;
slightly acid; clear smooth boundary.

C—48 to 60 inches; grayish brown (2.5Y 5/2) heavy silt
loam; many fine distinct yellowish brown (10YR 5/6)
mottles; massive with some vertical cleavage; fri-
able; common fine black (5YR 2/1) oxide concre-
tions; neutral.

The solum ranges from 40 to 60 inches or more in
thickness.

The A1 or Ap horizon is very dark gray (10YR 3/1) or
very dark grayish brown (10YR 3/2) and is 6 to 10
inches thick. The A2 horizon ranges from 3 to 12 inches
in thickness.

The B2 horizon has hue of 10YR or 2.5Y, value of 4
through 6, and chroma of 2 through 4. Content of clay
ranges from about 29 to 34 percent. Reaction is medium
acid or strongly acid in the most acid part of the B2t
horizon. The B3 horizon generally has hue of 10YR or
2.5Y, value of 4 through 6, and chroma of 1 or 2 with
higher chroma mottles.

Backbone series

The Backbone series consists of somewhat excessive-
ly drained soils that are moderately rapidly permeable in
the upper part and moderately slowly permeable in the
lower part. These soils are on upland ridges and convex
side slopes. They are moderately deep to limestone bed-
rock. They formed in dominantly wind deposited material
and the underlying residuum of limestone. The slope
range is 4 to 12 percent.

The Backbone soils in Benton county have a lighter
colored surface layer than is typical for the Backbone
series. This difference does not alter their use or behav-
ior.

Backbone soils are commonly adjacent to Bassett,
Lamont, Sogn, and Whalan soils. They are no more than
40 inches deep over limestone bedrock; Bassett and
Lamont soils are much thicker over bedrock. Backbone
soils have more sand in the A and B horizons than do
Whalan and Sogn soils. They are thicker over limestone
bedrock than Sogn soils.

Typical pedon in an area of Backbone fine sandy
loam, 4 to 12 percent slopes, in a cultivated field 77 feet
south and 1,350 feet east of the center sec. 10, T. 85
N.,,R. 10 W.

Ap—0 to 9 inches; dark brown (10YR 3/3) and some
brown (10YR 4/3) fine sandy loam, pale brown
(10YR 6/3) dry; weak fine granular structure; very
friable; slightly acid; abrupt smooth boundary.
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A2—9 to 11 inches; dark yellowish brown (10YR 4/4)
fine sandy loam; brown (10YR 4/3) coatings on
peds; light brownish gray (10YR 6/2) silt coating on
peds dry; moderate thin platy structure; very friable;
slightly acid; clear smooth boundary.

B1—11 to 16 inches; dark brown (7.5YR 4/4) fine sandy
loam; moderate fine subangular blocky structure; fri-
able; slightly acid; clear smooth boundary.

B21t—16 to 24 inches; dark yellowish brown (10YR 4/4)
fine sandy loam; brown (7.5YR 4/4) coatings on
peds; moderate fine subangular blocky structure; fri-
able; thin nearly continuous clay films on ped faces
and sand grains; slightly acid; gradual smooth
boundary.

B22t—24 to 32 inches; dark yellowish brown (10YR 4/4)
fine sandy loam; moderate medium subangular
blocky structure; friable; clay coatings on sand
grains; clay content lower than in horizon above;
neutral; clear wavy boundary.

IB23t—32 to 34 inches; dark yellowish brown (10YR
4/4) silty clay; moderate medium subangular blocky
structure; firm; thin nearly continuous clay films on
peds; neutral; abrupt wavy boundary.

R—34 inches; fractured limestone with dark yellowish
brown (10YR 4/4) silty clay in the cracks.

Solum thickness and depth to limestone ranges from
20 to 40 inches. Solum thickness and depth to limestone
commonly decreases as slope increases.

The Ap or A1 horizon is very dark gray (10YR 3/1),
dark brown (10YR 3/3), and brown (10YR 4/3) fine
sandy loam 6 to 10 inches thick. Unless this soil is
eroded, the A2 horizon is dark grayish brown (10YR
4/2), brown (10YR 4/3), and dark yellowish (10YR 4/4)
fine sandy loam about 2 to 6 inches thick.

The B2 horizon has hue of 10YR and chroma and
value of 3 or 4; in places the lower part of the B2
horizon has hue of 7.5YR. Reaction ranges from neutral
to strongly acid in the B2 horizon.

The 1IB2 horizon is silty clay or clay and is 2 to 10
inches thick.

Bassett series

The Bassett series consists of moderately well
drained, moderately permeable soils in uplands. These
soils formed in 14 to 26 inches of loamy material and the
underlying glacial till. The slope range is 2 to 14 percent.

Bassett soils are similar to Kenyon and Coggon soils.
They have a thinner A1 horizon than do Kenyon soils
and a thicker A1 horizon than do Coggon soils.

Typical pedon in an area of Bassett loam, 2 to 5
percent slopes, in a cultivated field 153 feet north and
2,375 feet east of the center sec. 10, T. 86 N., R. 10 W.

Ap—oO0 to 8 inches; very dark grayish brown (10YR 3/2)
loam, grayish brown (10YR 5/2) dry; moderate fine
granular structure; friable; very strongly acid; abrupt
smooth boundary.
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A2—8 to 11 inches; brown (10YR 4/3) loam; dark brown
(10YR 3/3) coatings on plates and peds; weak thin
platy structure parting to moderate fine granular; fri-
able, medium acid; clear smooth boundary.

B1t—11 to 18 inches; brown (10YR 4/3) loam; dark
brown (10YR 3/3) coatings on peds; moderate fine
subangular blocky structure; friable; light brownish
gray (10YR 6/2) sand and silt coatings on peds; thin
discontinuous clay films; medium acid; clear smooth
boundary.

IB21t—18 to 26 inches; dark yellowish brown (10YR
4/4) loam; brown (10YR 4/3) coatings on peds;
moderate medium subangular blocky structure; firm;
thin nearly continuous clay films on ped faces; weak
pebble band at 18 inches; some 2 to 6 millimeter
pebbles; medium acid; gradual smooth boundary.

1IB22t—26 to 34 inches; yellowish brown (10YR 5/6)
loam; brown (10YR 4/3) coatings on some peds;
common medium distinct grayish brown (2.5Y 5/2)
mottles; weak medium prismatic structure parting to
moderate medium subangular blocky; firm; thin
patchy clay films on peds; some 2 to 6 millimeter
pebbles; medium acid; gradual smooth boundary.

IIB3—34 to 48 inches; mottled grayish brown (2.5Y 5/2)
and yellowish brown (10YR 5/6) loam; few medium
distinct yellowish brown (10YR 5/8) mottles; weak
coarse prismatic structure; firm; very dark grayish
brown (10YR 3/2) filing along root channels and
coatings on some prism faces; medium acid; clear
wavy boundary.

1IC1—48 to 56 inches; mottled grayish brown (2.5Y 5/2)
and yellowish brown (10YR 5/4 and 5/6) loam; mas-
sive; firm; secondary lime concretions; slight ef-
fervescence; mildly alkaline; gradual wavy boundary.

IC2—56 to 60 inches; yellowish brown (10YR 5/6) loam;
common coarse grayish brown (2.5Y 5/2) mottles;
massive; firm; slight effervescence; mildly alkaline.

The solum ranges from 36 to 55 inches in thickness.

In undisturbed areas the A1 horizon is very dark brown
(10YR 2/2) to very dark grayish brown (10YR 3/2) and
is 6 to 9 inches thick. The A2 horizon ranges from dark
brown (10YR 3/3) to brown (10YR 4/3 to 5/3) and is 4
to 6 inches thick. In places it is incorporated wholly in
the Ap horizon.

Depth to the lIB horizon ranges from about 14 to 26
inches unless the soil has been eroded. The upper part
of the B horizon has hue of 10YR, value of 4 or 5, and
chroma of 3 or higher. Distinct lower chroma mottles do
not occur in the upper part of the B horizon; depth to low
chroma mottles ranges from 24 to about 34 inches. The
IIB horizon has hue of 10YR, 2.5Y, and 7.5YR, value of
4 or 5, chroma of 3 or higher and lower chroma mottles. The
finest texture in the B horizon is typically heavy loam, but
in some places it is light clay loam or sandy clay loam.
Reaction is strongly acid or very strongly acid in the
most acid part of the B horizon.
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Bremer series

The Bremer series consists of poorly drained, moder-
ately slowly permeable soils on low stream benches. The
slope range is 0 to 2 percent. The Bremer soils in
Benton County have a thinner mollic epipedon than is
typical for the series and do not have an argillic horizon.
These differences do not alter the use or behavior of
these soils.

Bremer soils are similar to Nevin and Wiota soils but
have a grayer B horizon and are more poorly drained.

Typical pedon in an area of Bremer silty clay loam,
sandy substratum, O to 2 percent slopes, in a cornfield
790 feet south and 1,860 feet west of the northeast
corner sec. 15, T. 86 N., R. 11 W.

Ap—0 to 8 inches; black (N 2/0) silty clay loam, dark
gray (10YR 4/1) dry; weak fine granular structure;
friable; neutral; clear smooth boundary.

A12—8 to 13 inches; black (N 2/0) silty clay loam, dark
gray (10YR 4/1) dry; moderate fine granular struc-
ture; friable; neutral; gradual smooth boundary.

A3—13 to 20 inches; very dark gray (10YR 3/1) silty clay
loam, gray (10YR 5/1) dry; black (10YR 2/1) coat-
ings on peds; few fine distinct olive brown (2.5Y
4/4) mottles; moderate fine subangular blocky struc-
ture; friable; neutral; gradual smooth boundary.

B21g—20 to 25 inches; dark gray (5Y 4/1) silty clay
loam; very dark gray (10YR 3/1) coatings on some
peds; few fine and very fine prominent dark brown
(7.5YR 4/4) mottles; weak fine subangular blocky
structure; friable; few fine dark reddish brown (5YR
3/2) oxides; neutral; gradual smooth boundary.

B22g—25 to 34 inches; olive gray (5Y 5/2) silty clay
loam; common fine distinct yellowish brown (10YR
5/6) mottles; weak medium subangular blocky struc-
ture; friable; few fine dark brown (7.5YR 3/2) oxides;
neutral; gradual smooth boundary.

B3g—34 to 47 inches; light olive gray (5Y 6/2) light silty
clay loam; common fine distinct yellowish brown
(10YR 5/6) mottles; weak coarse prismatic structure
parting to weak coarse subangular blocky; friable;
few fine dark brown (7.5YR 3/2) oxides; neutral;
abrupt wavy boundary.

ICg—47 to 60 inches; olive gray (5Y 5/2) loamy coarse
sand; many fine distinct strong brown (7.5YR 5/6)
mottles; single grained; loose; neutral.

The solum ranges from 40 to 60 inches in thickness.

The A1 or Ap horizon is black (10YR 2/1 or N 2/0) or
very dark gray (N 3/0). The A horizon is 16 to 23 inches
thick.

The B horizon ranges from dark gray (10YR 4/1) to
light olive gray (5Y 6/2) with some mottles. It is light to
medium silty clay loam 18 inches to 30 inches thick.

The C horizon is gray (5Y 5/1), dark gray (5Y 4/1), or
grayish brown (5Y 5/2) sandy loam to loamy coarse
sand. In places it is stratified loam, silt loam, and silty
clay loam.
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Burkhardt series

The Burkhardt series consists of somewhat excessive-
ly drained soils that are moderately rapidly permeable in
the upper part and rapidly permeable in the lower part.
These soils are on high knolls in uplands and on stream
escarpments. They formed in 10 to 20 inches of sandy
loam and the underlying gravelly loamy sand and sand.
The slope range is 2 to 9 percent.

Burkhardt soils are commonly adjacent to Kenyon,
Olin, Flagler, Saude, and Waukee soils. Burkhardt soils
are shallower to loamy sand or sand than are Flagler,
Saude, and Waukee soils. They have a coarser textured
substratum than do Kenyon and Olin soils.

Typical pedon in an area of Burkhardt sandy loam, 2
to 9 percent slopes, in a cultivated field 660 feet west
and 396 feet north of the southeast corner sec. 16, T. 86
N.,R.9W.

Ap—O0 to 7 inches; very dark brown (10YR 2/2) heavy
sandy loam, dark grayish brown (10YR 4/2) dry;
weak fine granular structure; friable; strongly acid;
abrupt smooth boundary.

A3—7 to 11 inches; very dark grayish brown (10YR 3/2)
sandy loam, grayish brown (10YR 5/2) dry; very
dark brown (10YR 2/2) coatings on peds; weak fine
to medium subangular blocky structure; friable;
strongly acid; gradual smooth boundary.

B1—11 to 15 inches; dark brown (10YR 3/3) light sandy
loam; weak medium subangular blocky structure; fri-
able; strongly acid; gradual smooth boundary.

B2t—15 to 27 inches; brown (7.5YR 4/4) gravelly loamy
sand; weak coarse subangular blocky structure; clay
bridging between sand grains; very friable; medium
acid; gradual smooth boundary.

B3t—27 to 30 inches; strong brown (7.5YR 5/6) gravelly
sand; weak coarse subangular blocky structure; very
friable; clay bridging between sand grains; medium
acid; clear smooth boundary.

C—30 to 60 inches; brown (7.5YR 4/4) and strong
brown (7.5YR 5/6) gravelly sand; single grained;
loose; medium acid.

Depth to loamy sand or sand ranges from 10 to 20
inches. Thickness of the solum ranges from 20 to 35
inches.

The A horizon ranges from very dark brown (10YR
2/2) to very dark grayish brown (10YR 3/2) and from 7
to 15 inches in thickness. It is typically sandy loam but
includes gravelly sandy loam.

The B2 horizon ranges from light sandy loam to grav-
elly loamy sand or sand. Reaction in the B horizon
ranges from slightly acid to strongly acid.

The C horizon ranges from brown (7.5YR 4/4) to yel-
lowish brown (10YR 5/6). It is loamy sand or sand with
some gravel.
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Chelsea series

The Chelsea series consists of excessively drained,
rapidly permeable soils on upland ridges and side
slopes. A few areas are on high benches along the
major rivers. These soils formed in dominantly wind de-
posited sand. On benches coarse sand and gravel may
occur below 4 feet. The slope range is 1 to 30 percent.

Chelsea soils are similar to Sparta, Lamont, and Dick-
inson soils. They have a higher sand content in the
upper 3 feet than do Lamont soils. They have a thinner
and generally lighter colored A1 horizon than Sparta
soils. They have more sand in the upper solum and a
thinner and generally lighter colored A1 horizon than do
Dickinson soils. They also have an A2 horizon; the Dick-
inson soils do not.

Typical pedon in an area of Chelsea loamy fine sand,
5 to 9 percent slopes, in a pasture 1,625 feet east and
805 feet south of northwest corner sec. 16, T. 85 N, R.
9 W.

Ap—O0 to 4 inches; dark brown (10YR 3/3) loamy fine
sand, brown (10YR 5/3) dry; weak fine granular
structure; very friable; slightly acid; clear smooth
boundary.

A21—4 to 7 inches; brown (10YR 4/3) loamy fine sand,
pale brown (10YR 6/3) dry; weak fine granular struc-
ture; very friable; slightly acid; clear smooth bound-
ary.

A22—7 to 13 inches; dark yellowish brown (10YR 4/4)
fine sand; single grained; loose; medium acid; gradu-
al smooth boundary.

A23—13 to 41 inches; yellowish brown (10YR 5/4) fine
sand; single grained; loose; medium acid; clear
smooth boundary.

A&B—41 to 60 inches; yellowish brown (10YR 5/4) fine
sand A2 part; single grained; loose; 1/2 inch to 2
inches thick bands of brown (7.5YR 4/4) loamy
sand at 42 to 59 inches B2t part; medium acid.

The solum ranges from 4 to many feet in thickness.

The A1 or Ap horizon has color of 10YR 3/2 to 10YR
4/3. It is loamy fine sand or sand 2 to 6 inches thick.
The A2 horizon has color of 10YR 4/3 and 10YR 4/4 in
the upper part and 10YR 4/4 to 10YR 6/4 in the lower
part. It is loamy fine sand or fine sand. Reaction ranges
from slightly acid to strongly acid in the A2 horizon. The
B part of the A&B horizon is thin bands of loamy sand or
sandy loam. It has hue of 7.5YR or 10YR and value and
chroma of 3 or 4. Depth to the uppermost lamella ranges
from 27 to 48 inches.

Clyde series

The Clyde series consists of poorly drained, moderate-
ly permeable soils in nearly level drainageways and
lower concave positions in uplands. These soils formed
in 24 to 50 inches of loamy and sandy sediment and in
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the underlying loam glacial till. The slope range is O to 4
percent.

Clyde soils are similar to Floyd soils. They have a
grayer B horizon and are more poorly drained than Floyd
soils.

Typical pedon in an area of Clyde silty clay loam, O to
2 percent slopes, in a cultivated field 2,360 feet west
and 132 feet south of the northeast corner sec. 29, T. 86
N, R.9W.

Ap—0 to 9 inches; black (10YR 2/1) silty clay loam, high
in sand, dark gray (10YR 4/1) dry; weak fine granu-
lar structure; friable; few 2 to 3 millimeter pebbles;
neutral; abrupt smooth boundary.

A12—9 to 17 inches; black (10YR 2/1) silty clay loam,
high in sand, dark gray (10YR 4/1) dry; moderate
fine and medium subangular blocky structure; friable;
few 2 to 3 millimeter pebbles; neutral; gradual
smooth boundary.

A3—17 to 23 inches; very dark gray (5Y 3/1) silty clay
loam, high in sand; very dark grayish brown (10YR
3/2) coatings on peds; few fine prominent yellowish
brown (10YR 5/6) mottles; moderate fine and
medium subangular blocky structure; friable; few 2
to 3 millimeter pebbles; neutral; clear smooth bound-
ary.

B21—23 to 28 inches; mottled dark grayish brown (2.5Y
4/2) and olive gray (5Y 4/2) gritty light silty clay
loam; few fine prominent yellowish brown (10YR
5/6) motties; very friable; moderate fine and medium
subangular blocky structure; few 2 to 3 millimeter
pebbles; neutral; clear smooth boundary.

B22g—28 to 32 inches; dark gray (5Y 4/1) loam;
common medium prominent yellowish brown (10YR
5/6) and brown (7.5YR 4/4) mottles; moderate
medium subangular blocky structure; very friable;
few 2 to 3 millimeter pebbles; neutral; clear smooth
boundary.

B23g—32 to 36 inches; olive gray (Y 5/2) sandy loam,
common medium prominent yellowish brown (10YR
5/6) mottles; weak medium subangular blocky struc-
ture; friable; few 2 to 3 millimeter pebbles; neutral;
clear smooth boundary.

B24g—36 to 41 inches; olive gray (5Y 5/2) loamy sand;
common medium prominent motties; weak medium
and coarse subangular blocky structure; very friable;
neutral; abrupt smooth boundary.

[IB3—41 to 45 inches; mottied gray (5Y 6/1) and yellow-
ish brown (10YR 5/8) loam; weak coarse prismatic
structure parting to moderate medium subangular
blocky, firm; few fine distinct black (5YR 2/1) oxide
concretions; few 2 to 3 millimeter pebbles; neutral;
clear smooth boundary.

IIC—45 to 65 inches; mottied gray (5Y 6/1) and yeliow-
ish brown (10YR 5/8) loam; massive; some 2 to 3
millimeter pebbles; strong effervescence; moderately
alkaline.
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Solum thickness is typically more than 3 1/2 feet and
ranges from 2 1/2 to 5 feet or more. Depth to glacial till
is typically 3 to 4 feet but ranges from 2 1/2 to 5 feet.

The A horizon ranges from about 20 to 24 inches in
thickness. It ranges from gritty silty clay loam or clay
loam to loam.

The B horizon is commonly clay loam or loam, but
soils having some strata of silty clay loam and layers of
sandy loam or loamy sand typically less than 6 inches
thick are within the range of the series.

Coggon series

The Coggon series consists of moderately well
drained, moderately permeable soils in uplands. These
soils formed in 12 to 22 inches of loamy material and in
the underlying glacial till. The slope range is 2 to 9
percent.

Coggon soils are similar to Kenyon and Bassett soils
but have a thinner or lighter colored A1 horizon.

Typical pedon in an area of Coggon loam, 2 to 5
percent slopes, in a wooded pasture, 1,000 feet south
and 265 feet west of the northeast corner sec. 9, T. 85
N.,,R. 9 W.

A1—0 to 4 inches; very dark grayish brown (10YR 3/2)
loam, light brownish gray (10YR 6/2) dry; weak fine
granular structure; friable; neutral; clear wavy bound-

ary.

A2—4 to 9 inches; brown (10YR 4/3) loam, very pale
brown (10YR 7/3) dry; weak thin platy structure
parting to weak fine subangular blocky; friable;
slightly acid; clear smooth boundary.

B1—89 to 15 inches; yellowish brown (10YR 5/4) heavy
loam; moderate fine subangular blocky structure; fri-
able; many stones and pebbles in the lower part;
very strongly acid; clear wavy boundary.

IB21t—15 to 23 inches; strong brown (7.5YR 5/6) light
clay loam with yellowish brown (10YR 5/4) coatings
on peds; moderate medium subangular blocky struc-
ture; firm; thin discontinuous clay films; common
black (10YR 2/1) oxide concretions in lower part;
very strongly acid; gradual smooth boundary.

[IB22t—23 to 34 inches; yellowish brown (10YR 5/4 and
5/6) clay loam; strong brown (7.5YR 5/6) coatings
on peds; few fine distinct dark red (2.5YR 3/6) mot-
tles and few fine distinct grayish brown (2.5Y 5/2)
mottles; moderate medium subangular and angular
blocky structure; firm; thin discontinuous clay films;
very strongly acid; gradual smooth boundary.

[1B23t—34 to 40 inches; yellowish brown (10YR 5/4 and
5/6) light clay loam; few fine distinct gray (5Y 5/1)
mottles; moderate medium prismatic structure part-
ing to moderate medium subangular blocky; firm;
few thin discontinuous clay films; very strongly acid;
gradual smooth boundary.

IIB3—40 to 56 inches; yellowish brown (10YR 5/6) light
clay loam; moderate medium prismatic structure

77

parting to strong medium subangular blocky; firm;
few olive gray (5Y 2/2) oxide concretions; slightly
acid; gradual smooth boundary.

IIC—56 to 60 inches; yellowish brown (10YR 5/6) heavy
loam; many fine distinct gray (5Y 5/1) and olive gray
(5Y 5/2) mottles; massive; firm; strong efferves-
cence; mildly alkaline.

Solum thickness is typically about 60 inches and
ranges from 50 to 70 inches.

The A1 horizon is 2 to 5 inches thick and is commonly
very dark gray (10YR 3/1) or very dark grayish brown
(10YR 3/2). If an Ap horizon occurs, it is typically dark
grayish brown (10YR 4/2) or brown (10YR 4/3). The A2
horizon is dark grayish brown (10YR 4/2), grayish brown
(10YR 5/2), or brown (10YR 4/3 or 5/3). In eroded
areas, most of the A2 horizon is mixed with the Ap
horizon. The A horizon is typically loam.

The B horizon ranges from brown (10YR 4/3) to yel-
lowish brown (10YR 5/6) and strong brown (7.5YR 5/6)
in the upper part. It is yellowish brown (10YR 5/4 to 5/6)
or strong brown (7.5YR 5/6 to 5/8) in the lower part.
Below about 30 inches, mottles of 2 chroma or lower
increase in size and number as depth increases. The
1IB2 horizon is commonly heavy loam but ranges to
loam, clay loam, or sandy clay loam. Reaction is strongly
or very strongly acid in the 11B2 horizon.

Colo series

The Colo series consists of poorly drained, moderately
permeable soils formed in alluvium on level flood plains
and along narrow drains in uplands. The slope range is O
to 2 percent.

Colo soils are commonly adjacent to Spillville soils.
They have a higher clay content and a grayer C horizon
than do Spillville soils.

Typical pedon in an area of Colo silty clay loam, 0 to 2
percent slopes, in a cultivated field 2,490 feet south and
140 feet west of the northeast corner sec. 16, T. 86 N.,
R. 11 W.

Ap—D0 to 7 inches; black (10YR 2/1) silty clay loam, very
dark gray (10YR 3/1) dry; weak fine granular struc-
ture; friable; neutral; clear smooth boundary.

A12—7 to 22 inches; black (N 2/0) silty clay loam, very
dark gray (10YR 3/1) dry; moderate very fine granu-
lar structure; friable; neutral; gradual smooth bound-
ary.

A13—22 to 32 inches; black (10YR 2/1) silty clay loam;
very dark gray (10YR 3/1) dry; moderate very fine
subangular blocky structure; friable; neutral;, clear
smooth boundary.

A14—32 to 38 inches; very dark gray (10YR 3/1) silty
clay loam; few olive gray (5Y 5/2) mottles at 36 to
38 inches; moderate fine subangular blocky struc-
ture; friable, few dark brown (7.5YR 4/4) oxides;
neutral; clear smooth boundary.



78

B2—38 to 51 inches; olive gray (5Y 4/2) silty clay loam;
few fine yellowish brown (10YR 5/6) mottles; weak
fine prismatic structure parting to weak medium su-
bangular blocky; friable; few dark brown (7.5YR 4/4)
oxides; a very dark gray (10YR 3/1) krotovina 1 to 2
inches in diameter; neutral; clear smooth boundary.

C--51 to 60 inches; olive gray (5Y 5/2) silty clay loam;
fine common distinct yellowish brown (10YR 5/8)
mottles; weak coarse prismatic structure; friable;
neutral.

The solum ranges from 36 to about 60 inches in thick-
ness. The A horizon has hue of 2.5Y or 10YR, value of 2
or 3 to depths of 36 inches or more, and chroma of 0 or
1. It is typically silty clay loam, but the upper 10 inches
ranges to heavy silt loam. Below 10 inches, the clay
content is 30 to 35 percent and is as high as 38 percent
in thin layers.

The B and C horizons have hue of 2.5Y or 5Y, value
of 3 to 5, and chroma of 1 or 2. Few to common high
chroma mottles occur in some places. Soils with sandy
or gravelly horizons below 4 feet are within the range of
the series. Reaction is slightly acid to neutral throughout
the solum.

Dickinson series

The Dickinson series consists of well drained and
somewhat excessively drained soils that are moderately
rapidly permeable in the upper part and rapidly perme-
able in the lower part. They are on upland ridges and
high stream benches. They formed in dominantly wind
deposited sand. On benches coarse sand and gravel
may occur below 4 feet. The slope range is 0 to 9
percent.

Dickinson soils are similar to Lamont and Sparta soils.
They have less sand in the A and B horizons than do
Sparta soils. They have a thicker and generally darker
A1 horizon than do Lamont soils.

Typical pedon in an area of Dickinson fine sandy loam,
2 to 5 percent slopes, in a pasture 1,320 feet east and
792 feet north of the center sec. 29, T. 86 N.,, R. 9 W.

Ap—0 to 7 inches; very dark brown (10YR 2/2) fine
sandy loam, dark grayish brown (10YR 4/2) dry;
moderate fine subangular blocky structure; very fri-
able; slightly acid; clear smooth boundary.

A12—7 to 16 inches; very dark grayish brown (10YR
3/2) fine sandy loam, dark grayish brown (10YR
4/2) dry; moderate fine and medium subangular
blocky structure; very friable; slightly acid; gradual
smooth boundary.

B1—16 to 20 inches; dark yellowish brown (10YR 3/4)
fine sandy foam; dark brown (10YR 3/3) coatings on
peds; moderate fine and medium subangular blocky
structure; very friable; slightly acid; gradual smooth
boundary.

B2—20 to 26 inches; brown (10YR 4/3) fine sandy loam;
dark brown (10YR 3/3) coatings on peds; moderate
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medium subangular blocky structure; friable; slightly
acid; clear smooth boundary.

B3-—26 to 31 inches; dark yellowish brown (10YR 4/4)
loamy sand; weak medium subangular blocky struc-
ture; very friable; slightly acid; clear smooth bound-
ary.

C1—31 to 46 inches; yellowish brown (10YR 5/4) sand;
single grained; loose; slightly acid; clear smooth
boundary.

C2—46 to 60 inches; brown (7.5YR 4/4) loamy sand;
single grained; loose; slightly acid.

The solum ranges from 24 to 40 inches in thickness.
Depth to loamy sand and sand is commonly 24 to 36
inches. Sand particles are dominantly fine and medium in
size.

The A horizon ranges from black (10YR 2/1) or very
dark brown (10YR 2/2) to very dark grayish brown
(10YR 3/2). It is commonly 10 to 20 inches thick.

The B2 horizon is dark brown (10YR 3/3) or brown
(10YR 4/3) in the upper part and dark yellowish brown
(10YR 4/4) and yellowish brown (10YR 5/4 and 5/6) in
the lower part. Reaction ranges from siightly to medium
acid in the B horizon.

The C horizon ranges from loamy sand to fine sand or
sand.

Dinsdale series

The Dinsdale series consists of moderately well
drained, moderately permeable soils on convex ridgetops
and side slopes in uplands. These soils formed in 24 to
40 inches of loess and the underlying glacial till. The
slope range is 2 to 9 percent.

Dinsdale soils are similar to Klinger, Maxfield, and
Waubeek soils. They are commonly adjacent to Tama
and Kenyon soils. They have a thicker A horizon than do
Waubeek soils. They contain more sand in the lower part
of the B horizon than do Tama soils. They have a
browner B horizon and are better drained than Klinger
and Maxfield soils. They are lower in sand content in the
upper part of the profile and are deeper to firm loam
glacial till than are Kenyon soils.

Typical pedon in an area of Dinsdale silty clay loam, 2
to 5 percent slopes, in a cultivated field 2,166 feet west
and 165 feet north of the center sec. 27, T. 84 N., R. 12
W.

Ap—0 to 7 inches; very dark brown (10YR 2/2) light silty
clay loam, dark grayish brown (10YR 4/2) dry; mod-
erate very fine subangular blocky structure; friable;
neutral; clear smooth boundary.

A12—7 to 14 inches; very dark grayish brown (10YR
3/2) light silty clay loam, grayish brown (10YR 5/2)
dry; moderate fine and very fine subangular blocky
structure; friable; neutral; gradual smooth boundary.

B1—14 to 20 inches; brown (10YR 4/3) silty clay loam;
very dark grayish brown (10YR 3/2) coatings on
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peds; moderate fine and very fine subangular biocky
structure; friable; slightly acid; clear smooth bound-

ary.

B21t—20 to 26 inches; brown (10YR 4/3) silty clay loam;
dark brown (10YR 3/3) coatings on peds; moderate
fine and very fine subangular blocky structure; fri-
able; thin discontinuous clay films on peds; slightly
acid; clear smooth boundary.

B22t—26 to 38 inches; brown (10YR 4/3) silty clay loam;
weak medium prismatic structure parting to moder-
ate very fine and fine subangular blocky; friable; thin
discontinuous clay films; medium acid; clear smooth
boundary.

[IB3t—38 to 47 inches; brown (10YR 5/3) and yellowish
brown (10YR 5/4) heavy loam; moderate medium
prismatic structure; firm; thin discontinuous clay films
on prism faces; few fine dark oxide concretions; few
pebbles; slightly acid; gradual smooth boundary.

tIC—47 to 60 inches; yellowish brown (10YR 5/4 and
5/6) heavy loam; few faint strong brown (7.5YR 5/6)
mottles; massive; firm; few dark oxide concretions;
few pebbles; slightly acid.

The solum is typically about 50 inches thick but ranges
from about 40 to 60 inches. Dinsdale soils formed in
loess and glacial till. The loess is typically 24 to 40
inches thick and ranges from about 20 to 42 inches.

The A horizon is black (10YR 2/1), very dark brown
(10YR 2/2), and very dark grayish brown (10YR 3/2).
Thickness ranges from 10 to 20 inches unless the soil is
eroded. The upper part of the B horizon, which formed in
loess, is dark brown (10YR 3/3), brown (10YR 4/3), and
dark yellowish brown (10YR 4/4). The clay content
ranges from about 29 to 34 percent. Reaction ranges
from slightly acid to strongly acid in the upper part of the
B horizon.

The lower part of the B horizon and the C horizon
formed in glacial till. These horizons have hue of 10YR
or 7.5YR, value of 4 or 5, and chroma of 3 to 8. These
horizons contain few to common mottles that have value
of 4 to 6 and chroma of 1 or 2. They are typically loam.
In places, a layer of sandy loam or loamy sand as much
as 10 inches thick is between the loess and the glacial
till. Carbonates are at a depth of about 45 to 65 inches.

The Dinsdale silty clay loam, 5 to 9 percent slopes,
moderately eroded, map unit has Dinsdale soils with a
mollic epipedon that is not as thick as the defined range
of the Dinsdale series. This difference does not alter the
use or behavior of this map unit.

Donnan series

The Donnan series consists of somewhat poorly
drained and moderately well drained soils that are mod-
erately permeable in the upper part and very slowly per-
meable in the lower part. They are in uplands. They
formed in 24 to 40 inches of loamy material and in the
underlying highly weathered paleosol. The slope range is
2 to 9 percent.
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The Donnan soils are commonly adjacent to Bassett,
Dinsdale, and Kenyon soils. They contain more clay in
the lower part of the B horizon than do those soils.

Typical pedon in an area of Donnan silt loam, 5 to 9
percent slopes, moderately eroded, in a cultivated field
190 feet west and 70 feet south of the northeast corner
sec.8, T.86 N,, R.9 W,

Ap—O0 to 8 inches; very dark grayish brown (10YR 3/2)
with some mixing of brown (10YR 4/3) silt loam,
grayish brown (10YR 5/2) dry; moderate fine granu-
lar structure; friable; neutral; abrupt smooth bound-

ary.

B1—8 to 12 inches; brown (10YR 4/3) loam, pale brown
(10YR 6/3) dry; few fine faint brown (7.5YR 4/4)
mottles; moderate very fine subangular blocky struc-
ture; friable; slightly acid; clear smooth boundary.

B21t—12 to 21 inches; yellowish brown (10YR 5/4) light
loam; dark yellowish brown (10YR 4/4) coatings on
peds; moderate very fine subangular blocky struc-
ture; very thin patchy clay films on peds; friable;
slightly acid; clear smooth boundary.

B22t—21 to 25 inches; yellowish brown (10YR 5/4)
sandy loam; few fine distinct grayish brown (10YR
5/2) mottles; weak very fine subangular blocky
structure; clay coatings on sand grains and some
clay bridging between sand grains; very friable;
slightly acid; abrupt smooth boundary.

IIB23t—25 to 33 inches; grayish brown (2.5Y 5/2) silty
clay; few fine distinct yellowish red (5YR 5/6) mot-
tles; strong very fine subangular blocky structure;
thin continuous clay films on peds; very firm; strong-
ly acid; gradual smooth boundary.

liB24t—33 to 60 inches; grayish brown (2.5Y 5/2) silty
clay; few fine faint olive brown (2.5Y 5/4) mottles;
strong very fine subangular blocky structure; thin
continuous clay films on peds; very firm; medium
acid.

The solum ranges from 50 inches to more than 80
inches in thickness. All of the solum is friable because
the part of the soil that developed from loamy material
merges with a buried paleosol. The loamy overburden
ranges from 20 to 40 inches thick over the buried soil.

The A1 or Ap horizon is very dark gray (10YR 3/1) or
very dark grayish brown (10YR 3/2) and is 6 to 8 inches
thick. In some areas the soil has an A2 horizon. It is dark
grayish brown (10YR 4/2) or grayish brown (10YR 5/2)
and is 2 to 5 inches thick. In places it is wholly incorpo-
rated in the Ap horizon. The A horizon ranges from loam
or gritty silt loam to light clay loam or gritty silty clay
loam.

The upper part of the B horizon has hue of 10YR or
2.5Y, value of 4 and 5, and chroma of 3 or 4 and may be
mottled. It is clay loam, loam, or sandy loam but ranges
to gritty silty clay loam. Reaction ranges from slightly
acid to strongly acid in the B2 horizon.

The IIB horizon developed in a clay or silty clay paleo-
sol. It has hue of 5Y or 2.5Y, value of 5 and 6, and
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chroma of 1 or 2. Higher chroma mottles are common in
places.

Downs series

The Downs series consists of well drained, moderately
permeable soils on loess covered upland ridges and side
slopes. These soils formed in loess that is more than 48
inches deep. Most of the Downs soils are along the
major rivers. The slope range is 2 to 14 percent.

Downs soils are similar to Fayette and Tama soils.
They have an A1 horizon that is thicker or darker colored
than that of Fayette soils but thinner and lighter colored
than that of Tama soils.

Typical pedon in an area of Downs silt loam, 2 to 5
percent slopes, in a pasture 145 feet south and 65 feet
east of the northwest corner of sec. 29, T. 82 N, R. 11
W.

Ap—0 to 7 inches; very dark grayish brown (10YR 3/2)
silt loam, grayish brown (10YR 5/2) dry; moderate
fine granular structure; friable; slightly acid; abrupt
smooth boundary.

A2—7 to 10 inches; brown (10YR 4/3) silt loam; dark
grayish brown (10YR 4/2) coatings on some peds;
moderate fine subangular blocky structure; friable;
pale brown (10YR 6/3) silt coatings on peds dry;
very dark grayish brown (10YR 3/2) fill in root chan-
nels; slightly acid; clear smooth boundary.

B1—10 to 16 inches; brown (10YR 4/3) light silty clay
loam; dark brown (10YR 3/3) coatings on peds;
moderate fine and very fine subangular blocky and
angular blocky structure; friable; pale brown (10YR
6/3) silt coatings on peds dry; slightly acid; clear
smooth boundary.

B21t—16 to 22 inches; dark yellowish brown (10YR 4/4)
silty clay loam; brown (10YR 4/3) coatings on peds;
moderate fine subangular and angular blocky struc-
ture; friable; thin patchy clay films; slightly acid; clear
smooth boundary.

B22t—22 to 27 inches; dark yellowish brown (10YR 4/4)
silty clay loam; brown (10YR 4/3) coatings on peds;
moderate fine subangular blocky and angular blocky
structure; friable; thin patchy clay films; few small
dark oxide concretions; medium acid; clear smooth
boundary.

B23t—27 to 31 inches; dark yellowish brown (10YR 4/4)
silty clay loam; dark brown (10YR 4/3) coatings on
peds; moderate fine subangular blocky structure; fri-
able; thin patchy clay films; common small dark
oxide concretions; medium acid; clear smooth
boundary.

B31t—31 to 42 inches; brown (10YR 5/3) light silty clay
loam; few fine faint grayish brown (10YR 5/2) mot-
tles; few fine distinct strong brown (7.5YR 5/6) mot-
tles; moderate fine and medium subangular blocky
structure; friable; thin patchy clay films; few fine dark
reddish brown (5YR 2/2) oxide concretions; strongly
acid; gradual smooth boundary.

SOIL SURVEY

B32—42 to 52 inches; mottled brown (10YR 5/3) and
yellowish brown (10YR 5/4) heavy silt loam;
common fine distinct yellowish brown (10YR 5/6)
mottles; weak medium prismatic structure; friable;
common fine dark reddish brown (5YR 3/2) oxide
concretions; medium acid; gradual smooth boundary.

C—52 to 60 inches; mottled brown (10YR 5/3) and yel-
lowish brown (10YR 5/4) silt loam; common fine
distinct yellowish brown (10YR 5/6) mottles; mas-
sive; friable; common fine dark reddish brown (5YR
3/2) oxide concretions; medium acid.

The solum ranges from 42 to 70 inches in thickness.

The A1 horizon is very dark brown (10YR 2/2) to very
dark grayish brown (10YR 3/2) and is 6 to 10 inches
thick. The A2 horizon ranges from dark grayish brown
(10YR 4/2) to brown (10YR 5/3) and is 2 to 4 inches
thick. In some areas the A2 horizon is incorporated
wholly in the Ap horizon.

The upper part of the B horizon is commonly brown
(10YR 4/3) to dark yellowish brown (10YR 4/4), grading
to value of 4 or 5 and chroma of 3 to 6 with increasing
depth. The finest textured part of the B horizon is light to
medium silty clay loam. The clay content ranges from 30
to 35 percent. Depth to low chroma mottles is typically
more than 30 inches. Reaction ranges from slightly acid
to strongly acid in the B horizon.

Ely series

The Ely series consists of somewhat poorly drained,
moderately permeable soils formed in medium textured
alluvium on foot slopes and on alluvial fans at the base
of slopes in uplands. The slope range is 2 to 5 percent.

Ely soils are similar to Colo soils. They have a browner
B horizon and are better drained than Colo soils.

Typical pedon in an area of Ely silt loam, 2 to 5
percent slopes in a cultivated field 1,310 feet north and
740 feet west of the southeast corner sec. 17, T. 86 N.,
R. 11 W.

Ap—O0 to 8 inches; black (10YR 2/1) silt loam; very dark
gray (10YR 3/1) dry; moderate fine granular struc-
ture; friable; neutral; clear smooth boundary.

A12—8 to 16 inches; black (10YR 2/1) light silty clay
loam; dark gray (10YR 4/1) dry; moderate very fine
subangular blocky structure; friable; medium acid;
gradual smooth boundary.

A13—16 to 24 inches; very dark gray (10YR 3/1) silty
clay loam; dark gray (10YR 4/1) dry; black (10YR
2/1) coatings on peds; moderate fine subangular
blocky structure; friable; slightly acid; gradual
smooth boundary.

A3—24 to 34 inches; very dark grayish brown (10YR
3/2) silty clay loam; very dark gray (10YR 3/1) coat-
ings on peds; few fine faint dark grayish brown (2.5Y
4/2) mottles; few fine distinct dark brown (7.5YR
4/4) mottles; moderate fine subangular blocky struc-
ture; friable; slightly acid; gradual smooth boundary.
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B2—34 to 42 inches; dark grayish brown (10YR 4/2)
light silty clay loam; dark gray (10YR 4/1) coatings
on peds; few fine distinct dark brown (7.5YR 4/4)
and strong brown (7.5YR 5/6) mottles; moderate
fine and medium subangular blocky structure; friable;
neutral; clear smooth boundary.

B3—42 to 58 inches; dark grayish brown (2.5Y 4/2) light
silty clay loam; common fine distinct yellowish brown
(10YR 5/4 and 5/6) mottles; moderate medium pris-
matic structure parting to moderate fine subangular
blocky; friable; few fine dark reddish brown (5YR
2/2) oxides; neutral; clear smooth boundary.

C1—58 to 62 inches; yellowish brown (10YR 5/4) sandy
loam; single grained; loose; few 5 to 10 millimeter
pebbles; neutral; clear smooth boundary.

IIC2—62 to 65 inches; dark yellowish brown (10YR 4/4)
loam; few fine distinct olive gray (5Y 5/2) mottles;
firm; mildly alkaline.

The solum is usually more than 48 inches thick and
ranges from 40 to more than 70 inches.

The A horizon is black (10YR 2/1), very dark brown
(10YR 2/2), very dark gray (10YR 3/1), or very dark
grayish brown (10YR 3/2). It has colors with value of 3
to a depth of 24 to 36 inches. It is silt loam or silty clay
loam.

The matrix of the B2 horizon is typically dark grayish
brown (10YR 4/2) or grayish brown (10YR 5/2), but in
the lower part it may be higher in chroma and have low
chroma mottles. The B horizon is silty clay loam that
contains about 30 to 35 percent clay. Reaction typically
ranges from slightly acid to medium acid in the most acid
part of the soil but may be neutral throughout.

Fayette series

The Fayette series consists of well drained, moderate-
ly permeable soils on loess covered upland ridges and
side slopes. These soils formed in loess more than 48
inches deep. Most Fayette soils are along the major
rivers and on pahas. The slope range is 2 to 40 percent.

Fayette soils are similar to Downs and Tama soils.
They have a thinner A1 horizon and a thicker A2 horizon
than Downs soils have. They have a thinner A1 horizon
than do Tama soils. They also have an A2 horizon,
Tama soils do not.

Typical pedon in an area of Fayette silt loam, 2 to 5
percent slopes, in wooded area 2,100 feet north and 20
feet east of the southwest corner sec. 23, T. 85 N., R. 9
W.

A1—0 to 5 inches; very dark grayish brown (10YR 3/2)
silt loam, grayish brown (10YR 5/2) dry; weak fine
subangular blocky structure; friable; slightly acid;
clear smooth boundary.

A2—5 to 10 inches; brown (10YR 4/3) silt loam; light
gray (10YR 7/2) dry; dark grayish brown (10YR 4/2)
coatings on peds; moderate medium platy structure
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parting to weak very fine subangular blocky; friable;
slightly acid; clear wavy boundary.

B1—10 to 14 inches; brown (10YR 4/3) heavy silt loam;
moderate very fine subangular blocky structure; fri-
able; strongly acid; clear smooth boundary.

B21t—14 to 18 inches; dark yellowish brown (10YR 4/4)
light silty clay loam; yellowish brown (10YR 5/4)
coatings on peds; moderate fine and medium angu-
lar blocky and subangular blocky structure; friable;
thin nearly continuous clay films on ped surfaces
and in most channels; strongly acid; clear smooth
boundary.

B22t—18 to 24 inches; brown (10YR 4/3) silty clay loam;
brown (10YR 5/3) coatings on peds; very pale
brown (10YR 7/3) silt and sand coatings on peds
dry; strong fine and medium angular blocky struc-
ture; friable; thin nearly continuous clay fiims on
peds; strongly acid; gradual smooth boundary.

B23t—24 to 35 inches; dark yellowish brown (10YR 4/4)
silty clay loam; very pale brown (10YR 7/3) silt and
sand coatings on peds dry; strong medium angular
blocky structure; firm; thin nearly continuous clay
films on ped surfaces; few dark reddish brown (5YR
2/2) stains on peds; strongly acid; gradual smooth
boundary.

B3t—35 to 46 inches; yellowish brown (10YR 5/4) light
silty clay loam; few fine faint brown (10YR 5/3)
mottles and few fine distinct strong brown (7.5YR
5/6) mottles; moderate medium prismatic structure;
friable; thin patchy clay films on prism surfaces; few
dark reddish brown (5YR 2/2) stains on peds; few
dark reddish brown (5YR 2/2) oxide concretions;
strongly acid; gradual smooth boundary.

C—46 to 60 inches; yellowish brown (10YR 5/4) silt
loam; few fine faint brown (10YR 5/3) mottles and
few fine distinct strong brown (7.5YR 5/6) mottles;
massive; friable; strongly acid.

The solum ranges from 36 to 55 inches in thickness.

The A1 horizon is very dark gray (10YR 3/1) or very
dark grayish brown (10YR 3/2) and ranges in thickness
from 2 to 5 inches. In cultivated areas the Ap horizon
ranges from dark grayish brown (10YR 4/2) to brown
(10YR 4/3 or 5/3). The A2 horizon is typically dark
grayish brown (10YR 4/2) but ranges to grayish brown
(10YR 5/2) and brown (10YR 4/3). it is 4 to 8 inches
thick. In eroded areas all the A2 horizon may be incorpo-
rated into the Ap horizon.

The B2t horizon ranges in value from 4 to 5 and in
chroma from 3 through 6. It is typically light to medium
silty clay loam that is 28 to 34 percent clay. In some
places the lower part of the B horizon and the C horizon
have mottles of 10YR or 2.5Y hue, 5 value, and 1 or 2
chroma. On convex slopes, depth to these grayish mot-
tles typically decreases with increasing gradient. Reac-
tion ranges from strongly acid to very strongly acid in the
B horizon.
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Finchford series

The Finchford series consists of excessively drained,
very rapidly permeable soils formed in coarse textured
alluvium on level high flood plains along the major rivers.
The slope range is 0 to 2 percent.

Finchford soils are commonly adjacent to Hanlon and
Spillville soils. They have less clay and more medium
and coarse sand in the solum than do those soils.

Typical pedon in an area of Finchford loamy sand, 0 to
2 percent slopes, in a cultivated field, 925 feet south and
65 feet east of the northwest corner sec. 8, T. 85 N, R.
10 W.

Ap—0 to 8 inches; very dark brown (10YR 2/2) loamy
sand; dark grayish brown (10YR 4/2) dry; weak fine
granular structure; very friable; few 2 to 3 millimeter
pebbles; slightly acid; clear smooth boundary.

A12—8 to 19 inches; very dark grayish brown (10YR
3/2) loamy sand; grayish brown (10YR 5/2) dry;
weak fine subangular blocky structure; very friable;
slightly acid; gradual smooth boundary.

B—19 to 37 inches; dark brown (10YR 3/3) sand; weak
coarse subangular blocky structure; loose; slightly
acid; gradual smooth boundary.

C—37 to 60 inches; very dark grayish brown (10YR 3/2)
loamy sand; few fine faint dark yellowish brown
(10YR 4/4) and dark grayish brown (10YR 4/2) mot-
tles; weak coarse subangular blocky structure; very
friable; medium acid.

The solum ranges from 20 to 40 inches in thickness.

The A horizon has hue of 7.5YR or 10YR, value of 2
through 4, and chroma of 2 through 4. It is sand or
loamy sand that is generally more than 30 percent
medium and coarse sand.

The B horizon has hue of 7.5YR or 10YR, value of 3
to 5, and chroma of 2 to 4. It is loamy sand or sand.

The C horizon has hue of 7.5YR or 10YR, value of 3
through 6, and chroma of 2 or 3.

Flagler series

The Flagler series consists of somewhat excessively
drained soils that are moderately rapidly permeable in
the upper part and very rapidly permeable in the lower
part. They are on stream benches along major streams
and rivers. These soils formed in 10 to 36 inches of
sandy loam and in the underlying sand and gravel. The
slope range is 0 to 5 percent.

Flagler soils are commonly adjacent to Saude,
Waukee, and Lawler soils. They have more sand and are
coarser in texture in the upper horizons than those soils.
They have a browner B horizon and are better drained
than Lawler soils.

Typical pedon in an area of Flagler sandy loam, 0 to 2
percent slopes, in pasture 1,810 feet north and 50 feet
east of the center sec. 17, T. 85 N, R. 10 W.

SOIL SURVEY

Ap—O0 to 8 inches; black (10YR 2/1) heavy sandy loam;
dark gray (10YR 4/1) dry; moderate fine granular
structure; very friable; few pebbles more than 2 milli-
meters; neutral; clear smooth boundary.

A12—8 to 18 inches; very dark brown (10YR 2/2) heavy
sandy loam; dark grayish brown (10YR 4/2) dry;
weak fine subangular blocky structure; very friable;
few pebbles more than 2 millimeters; neutral; clear
smooth boundary.

A3—18 to 23 inches; very dark grayish brown (10YR
3/2) heavy sandy loam; weak fine subangular blocky
structure; very friable; few pebbles more than 2 milli-
meters; slightly acid; clear smooth boundary.

B2—23 to 29 inches; dark yellowish brown (10YR 3/4)
light sandy loam; weak medium and fine subangular
blocky structure; very friable; few pebbles more than
2 millimeters; medium acid; abrupt smooth boundary.

[IB3—29 to 36 inches; brown (7.5YR 4/4) gravelly sand;
single grained; loose; slightly acid; gradual smooth
boundary.

IIC1—36 to 49 inches; brown (10YR 4/3) sand; single
grained; loose; few pebbles more than 2 millimeters;
slightly acid; gradual smooth boundary.

[IC2—49 to 65 inches; brown (10YR 5/3) sand; single
grained; loose; many pebbles more than 2 millime-
ters; slightly acid.

Solum thickness typically ranges from 30 to 40 inches.
Depth to loamy sand, gravelly sand, or sand ranges from
24 to 30 inches.

The A1 or Ap horizon is black (10YR 2/1), very dark
brown (10YR 2/2), or very dark grayish brown (10YR
3/2). The A horizon ranges from about 12 to 24 inches
in thickness.

The B2 horizon has hue of 10YR or 7.5YR, value of 3
to 5, and chroma of 3 through 6. It ranges from 10 to 18
percent clay and is typically 60 to 70 percent sand.
Reaction ranges from slightly to strongly acid in the B
horizon.

The 1IC horizon has hue of (10YR or 7.5YR), value of
4 or 5, and chroma of 3 through 8. It is typically sand,
coarse sand, gravelly sand, or gravelly loamy sand.

Floyd series

The Floyd series consists of somewhat poorly drained,
moderately permeable soils in uplands. These soils
formed in 30 to 45 inches of loamy and sandy sediment
and in the underlying loam glacial till. The slope range is
1 to 4 percent.

Floyd soils are commonly adjacent to Schley, Readlyn,
and Clyde soils. They have a thicker and generally
darker colored A1 horizon than do Schley soils. They are
more stratified, deeper to the firm loam glacial till, and
less acid than Readlyn soils. They are neither as gray in
the B horizon nor so poorly drained as Clyde soils.

Typical pedon in an area of Floyd loam, 1 to 4 percent
slopes, in a pasture 250 feet east and 1,450 feet north
of the center sec. 29, T. 86 N., R. 9 W.
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Ap—O to 8 inches; black (10YR 2/1) loam; dark gray
(10YR 4/1) dry; moderate fine granular structure;
friable; neutral; abrupt smooth boundary.

A12—8 to 19 inches; black (10YR 2/1) loam; dark gray
(10YR 4/1) dry; weak fine subangular blocky struc-
ture; friable; neutral; clear smooth boundary.

A3—19 to 23 inches; very dark grayish brown (10YR
3/2) loam; few fine faint yellowish brown (10YR 5/4
and 10YR 5/6) mottles; very dark gray (10YR 3/1)
coatings on peds; moderate fine and medium suban-
gular blocky structure; friable; neutral; clear smooth
boundary.

B1—23 to 29 inches; dark grayish brown (10YR 4/2)
loam; common fine distinct yellowish brown (10YR
5/4 and 10YR 5/6) mottles; very dark grayish brown
(10YR 3/2) on some surfaces of peds; moderate
fine and medium subangular blocky structure; friable;
neutral; clear smooth boundary.

B21—29 to 34 inches; grayish brown (10YR 5/2) light
sandy clay loam; many fine distinct yellowish brown
(10YR 5/6 and 10YR 5/8) mottles; moderate
medium subangular blocky structure; friable; pebble
band at 34 inches; neutral; clear smooth boundary.

B22—34 to 43 inches; grayish brown (10YR 5/2) sandy
loam; many medium yellowish brown (10YR 5/6 and
10YR 5/8) mottles; weak medium subangular blocky
structure; friable; few pebbles more than 2 millime-
ters; neutral; clear smooth boundary.

iIIB3—43 to 61 inches; mottied yellowish brown (10YR
5/6) and grayish brown (2.5Y 5/2) heavy loam; gray-
ish brown (2.5Y 5/2) coatings on peds; weak coarse
prismatic structure parting to moderate coarse su-
bangular blocky; firm; neutral; clear wavy boundary.

IC—61 to 76 inches; mottled yellowish brown (10YR
5/6) and grayish brown (2.5Y 5/2) heavy loam; mas-
sive; firm; slight effervescence; mildly alkaline.

The solum thickness ranges from about 40 to 72
inches. Thickness of the loamy overburden over loam
glacial till ranges from 30 to 45 inches.

The A1 horizon is typically black (10YR 2/1) but
ranges from black (N 2/0) to very dark gray (10YR 3/1).
The A3 horizon ranges from very dark gray (10YR 3/1)
to very dark grayish brown (2.5Y 3/2). The A horizon is
typically loam but ranges to gritty silt loam, light clay
loam, and gritty light silty clay loam.

The B horizon has hue of 2.5Y and 10YR, value of 4
to 5, and chroma of 2 to 6. Texture of the B horizon
includes loam, gritty silty clay loam, sandy clay loam,
light clay loam, and thin horizons of sandy foam with a
weighted clay content of more than 18 percent. Depth to
carbonates ranges from 50 to 80 inches. Reaction in the
B horizon ranges from neutral to slightly acid.

Garwin series

The Garwin series consists of poorly drained, moder-
ately permeable soils formed in loess on uplands. The
slope range is 0 to 2 percent.
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Garwin soils are similar to Maxfield, Muscatine, and
Tama soils. They do not have firm, loam in the lower
part of the solum as do Maxfield soils. They have a
grayer B horizon and are more poorly drained than Tama
and Muscatine soils.

Typical pedon in an area of Garwin silty clay loam, 0
to 2 percent slopes, in a cultivated field 70 feet east and
1,850 feet north of the southwest corner sec. 16, T. 85
N., R. 12 W.

Ap—0 to 7 inches; black (10YR 2/1) light silty clay loam;
dark gray (10YR 4/1) dry; moderate subangular
blocky structure; friable; neutral; abrupt smooth
boundary.

A12—7 to 16 inches; black (N 2/0) silty clay loam; dark
gray (10YR 4/1) dry; moderate very fine subangular
blocky structure; friable; neutral; gradual smooth
boundary.

A3—16 to 22 inches; very dark gray (10YR 3/1) silty clay
loam; moderate very fine subangular blocky struc-
ture; friable; neutral; gradual smooth boundary.

B21g—22 to 31 inches; olive gray (5Y 5/2) silty clay
loam; dark gray (10YR 4/1) coatings on peds; few
fine faint olive (5Y 4/3) mottles and few fine faint
olive brown (2.5Y 4/4) mottles; moderate fine su-
bangular blocky structure; friable; neutral; gradual
smooth boundary.

B22g—31 to 39 inches; olive gray (5Y 5/2) light silty clay
loam; few fine faint olive brown (2.5Y 4/4) mottles;
moderate fine subangular blocky structure; few fine
black (10YR 2/1) oxide concretions; neutral; clear
smooth boundary.

B3g—39 to 48 inches; olive gray (5Y 5/2) light silty clay
loam; common medium distinct yellowish brown
(10YR 5/6) mottles; moderate fine subangular
blocky structure; friable; few fine black (10YR 2/1)
oxide concretions; neutral; gradual smooth bound-
ary.

C1g—48 to 60 inches; light brownish gray (2.5Y 6/2)
heavy silt loam; few fine distinct yellowish brown
(10YR 5/6) mottles; massive; friable; few fine black
(10YR 2/1) oxides; neutral; gradual smooth bound-
ary.

C2g—60 to 70 inches; mottled light olive brown (2.5Y
5/4) and light olive gray (5Y 6/2) heavy silt loam;
massive; friable; neutral.

The solum ranges from 36 to 50 inches in thickness.

The A1 or Ap horizon ranges from black (N 2/0) to
very dark gray (10YR 3/1). The A horizon ranges from
14 to 23 inches in thickness and from silty clay loam to
heavy silt loam in texture.

The B2 horizon has hue of 5Y and 2.5Y, value of 3 to
5, and chroma of 1 or 2. The B1 or B2 horizon ranges
from 30 to 36 percent clay. Depth to carbonates is 48 to
70 inches or more. Reaction is slightly acid to neutral in
the B horizon.



84

Hanlon series

The Hanlon series consists of moderately well drained,
moderately rapidly permeable soils formed in medium
textured alluvium along major streams and rivers. The
slope range is 0 to 2 percent.

Hanlon soils are commonly adjacent to Spillville soils.
Hanlon soils have more sand in the solum than do Spill-
ville soils.

Typical pedon in an area of Hanlon fine sandy loam, 0
to 2 percent slopes, in a cultivated field 285 feet east
and 2,625 feet north of the southwest corner sec. 10, T.
86 N, R. 12 W.

Ap—0 to 7 inches; black (10YR 2/1) fine sandy loam;
dark gray (10YR 4/1) dry; weak fine granular struc-
ture; very friable; neutral; abrupt smooth boundary.

A12—7 to 27 inches; black (10YR 2/1) fine sandy loam;
dark gray (10YR 4/1) dry; weak very fine subangular
blocky structure; very friable; neutral; gradual
smooth boundary.

A13—27 to 42 inches; very dark brown (10YR 2/2) fine
sandy loam; dark grayish brown (10YR 4/2) dry;
weak very fine subangular blocky structure; very fri-
able; neutral; gradual smooth boundary.

A14—42 to 48 inches; very dark grayish brown (10YR
3/2) sandy loam; few fine faint dark brown (7.5YR
3/2) mottles; weak fine subangular blocky structure;
very friable; neutral; gradual smooth boundary.

B2—48 to 60 inches; very dark grayish brown (10YR
3/2) sandy loam; common fine faint dark brown
(7.5YR 3/2) mottles; weak coarse prismatic struc-
ture; neutral.

The solum ranges from 46 to 65 inches in thickness.

The A horizon is very dark brown (10YR 2/2), very
dark grayish brown (10YR 3/2), black (10YR 2/1), or
very dark gray (10YR 3/1). It is fine sandy loam and
sandy loam 40 to 60 inches thick.

The B horizon is very dark gray (10YR 3/1) and very
dark grayish brown (10YR 3/2) sandy loam.

Kenyon series

The Kenyon series consists of moderately well
drained, moderately permeable soils in uplands. These
soils formed in 14 to 24 inches of loamy material and in
the underlying glacial till. The slope range is 2 to 14
percent.

Kenyon soils are similar to Bassett and Readlyn soils
and are commonly adjacent to Floyd and Clyde soils.
They have a thicker A1 horizon than Bassett soils. They
have a browner B horizon and are better drained than
Readiyn, Floyd, and Clyde soils.

Typical pedon in an area of Kenyon loam, 2 to §
percent slopes, in a hayfield 1,000 feet west and 450
feet north of the southeast corner sec. 1, T. 856 N, R. 10
W.
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A11—0 to 11 inches; very dark brown (10YR 2/2) loam,
dark grayish brown (10YR 4/2) dry; weak fine granu-
lar structure; friable; neutral; clear smooth boundary.

A12—11 to 15 inches; very dark grayish brown (10YR
3/2) loam, grayish brown (10YR 5/2) dry; very dark
brown (10YR 2/2) coatings on peds; moderate fine
subangular blocky structure; friable; medium acid;
clear smooth boundary.

A3—15 to 18 inches; dark brown (10YR 3/3) loam; very
dark grayish brown (10YR 3/2) and a few very dark
brown (10YR 2/2) coatings on peds; moderate fine
and medium subangular blocky structure; friable;
medium acid; clear smooth boundary.

IB1—18 to 25 inches; brown (10YR 4/3) loam; with very
dark grayish brown (10YR 3/2) coatings on peds;
moderate fine and medium subangular blocky struc-
ture; friable; pebble band at 22 inches; medium acid;
clear smooth boundary.

1IB21—25 to 32 inches; dark yellowish brown (10YR 4/4)
loam; brown (10YR 4/3) coatings on peds; moder-
ate medium subangular blocky structure; friable;
medium acid; clear smooth boundary.

1IB22—32 to 39 inches; yellowish brown (10YR 5/6)
loam; few fine distinct grayish brown (2.5Y 5/2) mot-
tles; moderate medium subangular blocky structure;
firm; medium acid; clear smooth boundary.

IB31—39 to 48 inches; yellowish brown (10YR 5/4)
loam; few fine distinct grayish brown (2.5Y 5/2) mot-
tles; moderate medium prismatic structure parting to
moderate medium subangular blocky; firm; slightly
acid; clear smooth boundary.

IB32—48 to 54 inches; mottled grayish brown (10YR
5/2) and yellowish brown (10YR 5/4) loam; few fine
distinct strong brown (7.5YR 5/6) mottles; moderate
medium prismatic structure; firm, neutral; clear
smooth boundary.

IIC—54 to 60 inches; mottled grayish brown (10YR 5/2)
and yellowish brown (10YR 5/4) loam; few fine dis-
tinct strong brown (7.5YR 5/6) mottles; moderate
medium prismatic structure; firm; slight efferves-
cence; mildly alkaline.

The solum thickness ranges from 45 to 60 inches.

The A1 horizon is black (10YR 2/1), very dark brown
(10YR 2/2), or very dark grayish brown (10YR 3/2). |t
ranges from about 10 to 20 inches in thickness, unless
the soil is eroded, and generally decreases as gradient
increases. The A horizon is typically loam but includes
silt loam high in content of sand.

The B2 horizon has hue of 10YR, value of dominantly
3 to 5, and chroma of 3 to 6.

Depth to the 1IB horizon is 14 to 24 inches unless the
soil has been eroded. Reaction ranges from medium
acid to strongly acid in the B2 horizon.

The 1IB horizon has hue of 10YR, value of 4 or 5, and
chroma of 2 to 8 with mottles. It is typically heavy loam
but includes light clay loam and sandy ciay loam.

The IIC horizon is similar in color and texture to the 1IB
horizon except that grayish mottles are more common.
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In Benton County, Kenyon loam, 5 to 9 percent
slopes, moderately eroded, and Kenyon loam, 9 to 14
percent slopes, moderately eroded, have a mollic epipe-
don that is not as thick as the defined range of the
Kenyon soils. This difference does not alter the use or
behavior of the soils.

Klinger series

The Klinger series consists of somewhat poorly
drained, moderately permeable soils in loess covered
uplands. These soils formed in loess 24 to 40 inches
thick and in the underlying glacial till. The slope range is
1 to 4 percent.

Klinger soils are commonly adjacent to Dinsdale and
Muscatine soils. They have a grayer B horizon and are
more poorly drained than Dinsdale soils. They have a
higher sand content in the lower part of the B horizon
than do Muscatine soils.

Typical pedon in an area of Klinger silty clay loam, 1
to 4 percent slopes, in a hayfield 1,210 feet west and
595 feet south of the center sec. 31, T. 86 N., R. 11 W,

Ap—o0 to 8 inches; black (10YR 2/1) light silty clay loam;
dark gray (10YR 4/1) dry; weak fine granular struc-
ture; friable; slightly acid; abrupt smooth boundary.

A12—8 to 14 inches; very dark brown (10YR 2/2) silty
clay loam; dark grayish brown (10YR 4/2) dry; black
(10YR 2/1) coatings on peds; moderate fine granu-
lar structure; friable; medium acid; clear smooth
boundary.

A3—14 to 17 inches; dark brown (10YR 3/3) silty clay
loam; very dark brown (10YR 2/2) coatings on peds;
moderate fine subangular blocky structure; friable;
medium acid; gradual smooth boundary.

B21t—17 to 24 inches; dark grayish brown (10YR 4/2)
silty clay loam; moderate fine and medium subangu-
lar blocky structure; friable; medium acid; gradual
smooth boundary.

B22t—24 to 39 inches; dark grayish brown (10YR 4/2)
silty clay loam; few strong brown (7.5YR 5/6) mot-
tles; moderate medium subangular blocky structure;
friable; few thin discontinuous clay films on peds; a
few clay lined pores; few fine dark reddish brown
(6YR 2/2) oxides; slightly acid; abrupt smooth
boundary.

[IB3—39 to 48 inches; yellowish brown (10YR 5/8) loam;
common fine distinct grayish brown (2.5Y 5/2) mot-
tles; weak coarse prismatic structure; firm; slightly
acid; clear wavy boundary.

IIC—48 to 60 inches; yellowish brown (10YR 5/8) loam;
common fine distinct grayish brown (2.5Y 5/2) mot-
tles; massive; firm; slight effervescence; mildly alka-
line.

The solum ranges from about 40 to 60 inches in thick-
ness.

The A horizon is typically black (10YR 2/1) or very
dark brown (10YR 2/2) grading to value of 3 and chroma
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of 1 to 3 in the lower part. It ranges in thickness from 16
to 22 inches.

The B2 horizon, formed in loess, is dominantly dark
grayish brown (10YR 4/2) but includes value of 5 and
chroma of 3 or 4 in a minor part of the matrix. The B2t
horizon ranges from 28 to 35 percent clay. Reaction in
the B horizon ranges from slightly acid to medium acid.

Depth to the lIBt horizon is 24 to 40 inches. The [IBt
horizon varies in hue and has value of 4 or 5 and
chroma of 2 to 8. Texture is loam, light clay loam, or
sandy clay loam.

Koszta series

The Koszta series consists of somewhat poorly
drained, moderately permeable soils on nearly leve! low
stream benches. These soils formed in silty alluvium.
The slope range is 0 to 2 percent. The Koszta soils in
Benton County are grayer in the upper part of the B
horizon than is typical for the Koszta series. This differ-
ence does not alter use or behavior of the soils.

Koszta soils are similar to Wiota and Nevin soils. They
have a grayer B horizon and are more poorly drained
than Wiota soils. They have a thinner, lighter colored A1
horizon than do Nevin soils.

Typical pedon in an area of Koszta silt loam, loamy
substratum, 0 to 2 percent siopes, in a cultivated field
1,300 feet south and 567 feet east of the northwest
corner sec. 21, T.82 N., R. 9 W.

Ap—oO0 to 7 inches; very dark gray (10YR 3/1) heavy silt
loam; grayish brown (10YR 5/2) dry; moderate very
fine granular structure; friable; neutral; abrupt
smooth boundary.

A2—7 to 13 inches; dark grayish brown (10YR 4/2)
heavy silt loam; light brownish gray (10YR 6/2) dry;
very dark gray (10YR 3/1) coatings on some plates;
few fine distinct yellowish brown (10YR 5/4) mottles;
weak medium platy structure parting to moderate
very fine subangular blocky; friable; strongly acid;
clear smooth boundary.

B1—13 to 19 inches; dark grayish brown (10YR 4/2)
light silty clay loam; common fine distinct yellowish
brown (10YR 5/4 and 5/6) mottles; strongly acid;
moderate very fine subangular blocky structure; fri-
able; gradual smooth boundary.

B21t—19 to 23 inches; dark grayish brown (10YR 4/2)
silty clay loam; many fine distinct yellowish brown
(10YR 5/4 and 5/6) mottles; moderate very fine
subangular blocky structure; friable; very thin patchy
clay films on peds; strongly acid; gradual smooth
boundary.

B22t—23 to 30 inches; dark grayish brown (10YR 4/2)
silty clay loam; many fine distinct yellowish brown
(10YR 5/4 and 5/6) mottles; moderate fine suban-
gular blocky structure; friable; thin nearly continuous
clay films on peds; few soft black oxides; strongly
acid; gradual smooth boundary.
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B23t—30 to 45 inches; grayish brown (2.5Y 5/2) silty
clay loam; common fine distinct yellowish brown
(10YR 5/4 and 5/6) mottles; weak medium prismatic
structure parting to moderate fine subangular blocky;
friable; thin nearly continuous clay films on prisms
and peds; medium acid; gradual smooth boundary.

B3—45 to 51 inches; olive gray (5Y 5/2) light silty clay
loam; common fine distinct yellowish brown (10YR
5/6) mottles; weak coarse prismatic structure; fri-
able; medium acid; abrupt smooth boundary.

C—51 to 60 inches; mottled brown (10YR 4/3) and red-
dish brown (5YR 5/6) sandy loam; massive; loose;
slightly acid.

The solum ranges from 40 to 60 inches in thickness.

The A1 horizon is silt loam. It ranges from 6 to 10
inches in thickness and from black (10YR 2/1) to
very dark grayish brown (10YR 3/2) in color. The A2
horizon is silt loam. It is very dark gray (10YR 3/1) to
grayish brown (10YR 5/2) and is 3 to 6 inches thick.

The B horizon is dark grayish brown (10YR 4/2) mot-
tled with grayish brown (2.5Y 5/2), gray (5Y 5/1), light
gray (5Y 6/1), olive gray (5Y 5/2), and yellowish brown
(10YR 5/4, 5/6, and 5/8). Reaction ranges from medium
to strongly acid.

The C horizon ranges from sandy loam to loamy sand
but includes stratified loam and silt loam.

Lamont series

The Lamont series consists of well drained soils that
are moderately rapidly permeable in the upper part and
very rapidly permeable in the lower part. They are on
upland ridges and side slopes and on high stream
benches. They formed in dominantly wind deposited
sand. On benches coarse sand and gravel may occur
below 4 feet. The slope range is 2 to 30 percent.

Lamont soils are similar to Chelsea and Dickinson
soils. They have a thinner and generally a lighter colored
A1 horizon than do Dickinson soils. They are not as
coarse textured as are Chelsea soils.

Typical pedon in an area of Lamont fine sandy loam, 2
to 5 percent slopes, in a pasture 1,625 feet north and
200 feet east of the southwest corner sec. 36, T. 85 N.,
R.9W.

A1—0 to 4 inches; very dark gray (10YR 3/1) fine sandy
loam; grayish brown (10YR 5/2) dry; weak fine
granular structure; very friable; medium acid; clear
smooth boundary.

A2—4 to 10 inches; brown (10YR 4/3) light fine sandy
loam; pale brown (10YR 6/3) dry; weak coarse platy
structure; very friable; common very dark gray (10YR
3/1) worm casts; medium acid; clear smooth bound-
ary.

B21t—10 to 15 inches; dark yellowish brown (10YR 4/4)
sandy loam; very fine and fine subangular blocky
structure; friable; few very dark gray (10YR 3/1)
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worm casts; some clay bridging between sand
grains; medium acid; gradual smooth boundary.
B22t—15 to 21 inches; dark brown (7.5YR 4/4) heavy
sandy loam; moderate fine and medium subangular
blocky structure; friable; some clay bridging between
sand grains; medium acid; clear smooth boundary.
B23t—21 to 25 inches; yellowish brown (10YR 5/4) light
sandy loam; weak medium subangular blocky struc-
ture; very friable; some clay bridging between sand
grains; strongly acid; clear smooth boundary.
B31—25 to 33 inches; yellowish brown (10YR 5/4)
loamy sand; weak medium subangular blocky struc-
ture; very friable; strongly acid; clear smooth bound-
ary.
B32—33 to 40 inches; yellowish brown (10YR 5/4)
loamy sand; weak medium subangular blocky struc-
ture; very friable; strongly acid; clear smooth bound-

ary.

C—40 to 60 inches; yellowish brown (10YR 5/4) loamy
sand; single grained; loose; dark yellowish brown
(10YR 4/4); clay band at 52 to 54 inches; strongly
acid.

The solum ranges from 24 to 60 inches in thickness.

The A1 horizon is dark grayish brown (10YR 4/2), dark
gray (10YR 4/1), or very dark gray (10YR 3/1). Unless
eroded, the A2 horizon ranges from dark grayish brown
(10YR 4/2) to grayish brown (10YR 5/2) and brown
(10YR 4/3). In some places the A2 horizon may be
wholly incorporated in the Ap horizon.

The B2 horizon ranges from sandy loam to light loam
and light sandy clay loam. It has hue of 10YR to 7.5YR,
value of 4 or 5, and chroma of 3 to 6. Reaction ranges
from medium acid to very strongly acid.

Lawler series

The Lawler series consists of somewhat poorly
drained soils that are moderately permeable in the upper
part and rapidly permeable in the lower part. They are on
benches along river and streams. These soils formed in
32 to 40 inches of loamy material and in the underlying
coarse textured material. The slope range is 0 to 2
percent.

Lawler soils are commonly adjacent to Udolpho,
Saude, and Waukee soils. They are also similar to those
soils but have a thicker A1 horizon than do Udolpho soils
and are more poorly drained and have a grayer B hori-
zon than the Saude and Waukee soils.

Typical pedon in an area of Lawler loam, 32 to 40
inches to sand or gravel, 0 to 2 percent slopes, in a
cultivated field 1,800 feet west and 325 feet south of
northeast corner sec. 36, T. 86 N., R. 10 W.

Ap—0 to 8 inches; black (10YR 2/1) loam; dark gray
(10YR 4/1) dry; moderate fine granular structure;
friable; slightly acid; abrupt smooth boundary.

A12—8 to 15 inches; very dark gray (10YR 3/1) loam,
grayish brown (10YR 5/2) dry; moderate fine suban-
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gular blocky structure; friable; medium acid; clear
smooth boundary.

A3—15 to 21 inches; very dark grayish brown (10YR
3/2) loam; very dark gray (10YR 3/1) coatings on
peds; weak medium subangular blocky structure; fri-
able; medium acid; clear smooth boundary.

B2—21 to 30 inches; dark grayish brown (10YR 4/2)
heavy loam; common fine distinct yellowish brown
(10YR 5/6) mottles; few thin discontinuous light
brownish gray (10YR 6/2) silt coatings on peds dry;
weak medium subangular blocky structure; friable;
medium acid; clear smooth boundary.

B31—30 to 34 inches; dark grayish brown (10YR 4/2)
sandy loam; many fine distinct yellowish brown
(10YR 5/6) mottles; few thin discontinuous light
brownish gray (10YR 6/2) silt coatings on peds;
weak coarse subangular blocky structure; friable;
medium acid; abrupt smooth boundary.

11B32—34 to 38 inches; dark yellowish brown (10YR 4/4)
gravelly sand; weak coarse prismatic structure; very
friable; many 3 to 8 centimeter pebbles; medium
acid; gradual smooth boundary.

IIC1—38 to 60 inches; yeliowish brown (10YR 5/4) sand;
single grained; loose; many 3 to 8 centimeter peb-
bles; slightly acid; gradual smooth boundary.

IIC2—60 to 65 inches; brown (10YR 4/3) gravelly sand;
single grained; loose; many 3 to 8 centimeter peb-
bles; slightly acid.

Depth to coarse textured material ranges from 32 to
40 inches, and generally corresponds to solum thick-
ness.

The A horizon is loam or silt loam high in content of
sand. The A1 horizon is black (10YR 2/1) or very dark
gray (10YR 3/1). The A3 horizon is very dark gray (10YR
3/1) or very dark grayish brown (10YR 3/2). Total thick-
ness of the A horizon typically ranges from 12 to 18
inches, but in some areas ranges to 24 inches.

The B2 horizon is typically dark grayish brown (2.5Y or
10YR 4/2) with high chroma mottles. It is typically heavy
loam but ranges from loam to light sandy clay loam.
Reaction is slightly acid or medium acid in the B horizon.

In areas where depth to sand and gravel is near the
minimum described for the series, the soil has a 1IB3
horizon that formed in coarse material. The /IB3 horizon
or the upper part of the C horizon typically ranges from
loamy coarse sand to loamy medium gravel.

Lindley series

The Lindley series consists of well drained, moderately
slowly permeable soils on convex lower side slopes of
uplands. These soils formed in glacial till. The slope
range is 14 to 25 percent.

Lindley soils are commonly adjacent to Fayette soils.
They contain more sand throughout the solum than do
Fayette soils.

Typical pedon in an area .of Lindley loam, 18 to 25
percent slopes, in a pasture 1,920 feet south and 200
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feet west of the northeast corner sec. 34, T. 82 N., R. 11
W.

Ap—0 to 5 inches; dark brown (10YR 3/3) and brown
(10YR 4/3) loam, brown (10YR 5/3) dry; moderate
very fine granular structure; friable; medium acid;
abrupt smooth boundary.

A2—5 to 7 inches; mixed brown (10YR 4/3) and brown
(10YR 5/3) loam, yellowish brown (10YR 5/4) dry;
some dark brown (10YR 3/3) coatings on peds;
weak thin platy structure; friable; very strongly acid;
abrupt smooth boundary.

Bt1—7 to 11 inches; dark yellowish brown (10YR 4/4)
loam; weak fine subangular blocky structure; firm;
strongly acid; clear smooth boundary.

B21t—11 to 16 inches; yellowish brown (10YR 5/4) light
clay loam; moderate fine subangular blocky struc-
ture; firm; thin nearly continuous clay films; strongly
acid; gradual smooth boundary.

B22t—16 to 26 inches; yellowish brown (10YR 5/6) light
clay loam; light brownish gray (10YR 6/2) silt coat-
ings on many peds dry; strong fine and medium
subangular blocky and angular blocky structure; firm;
thin nearly continuous clay films on peds; strongly
acid; diffuse wavy boundary.

B23t—26 to 39 inches; mottled yellowish brown (10YR
5/6 and 5/8) light clay loam; strong fine and
medium subangular blocky and angular blocky struc-
ture; firm; thin nearly level continuous clay films on
peds; strongly acid; clear smooth boundary.

B3t—39 to 49 inches; yellowish brown (10YR 5/4 and
5/6) light clay loam; few fine prominent olive (5Y
5/4) mottles; weak medium prismatic structure; firm;
common fine dark reddish brown (5YR 2/2) oxide
concretions; thin patchy clay films on prisms; neu-
tral; abrupt smooth boundary.

C—49 to 60 inches; yellowish brown (10YR 5/4 and 5/6)
light clay loam; few fine faint yellowish brown (10YR
5/8) mottles; many fine prominent olive (5Y 5/4)
mottles; massive; firm; many black oxides; slight ef-
fervescence; mildly alkaline.

Solum thickness ranges from 35 to 60 inches.

The A1 horizon ranges from very dark gray (10YR 3/1)
to dark grayish brown (10YR 4/2) and brown (10YR
4/3). It is typically loam but is silt loam in places and
includes clay loam in eroded areas. The A1 horizon is 1
to 5 inches thick. The A2 horizon has hue of 10YR,
value of 4 through 6, and chroma of 2 or 4. It is loam
and is 2 to 7 inches thick.

The Bt horizon is dark yellowish brown (10YR 4/4) to
yellowish brown (10YR 5/6) clay loam and is 20 to 40
inches thick.

The C horizon is yellowish brown (10YR 5/4) or (10YR
5/6) and has light gray to strong brown and olive mot-
tles.
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Maxfield series

The Maxfield series consists of poorly drained, moder-
ately permeable soils on broad, nearly level ridgetops in
uplands. These soils formed in a mantle of loess and in
the underlying firm loam glacial till. The slope range is 0
to 2 percent.

Maxfield soils are similar to Dinsdale, Klinger and
Waubeek soils. They have a grayer B horizon and are
more poorly drained than those soils.

Typical pedon in an area of Maxfield silty clay loam, O
to 2 percent slopes, in a cultivated field 55 feet west and
105 feet south of the northeast corner sec. 31, T. 86 N.,
R.9W.

Ap—O0 to 8 inches; black (N 2/0) silty clay loam, very
dark gray (N 3/0) dry; moderate fine granular struc-
ture; friable; neutral; abrupt smooth boundary.

A12—8 to 16 inches; black (N 2/0) silty clay loam; very
dark gray (N 3/0) dry; moderate fine subangular
blocky structure; friable; neutral; clear smooth
boundary.

A3—16 to 21 inches; very dark gray (10YR 3/1) silty clay
loam; few fine distinct yellowish brown (10YR 5/6)
mottles; few fine faint olive gray (5Y 4/2) mottles;
moderate fine and medium subangular blocky struc-
ture; friable; neutral; clear smooth boundary.

B1g—21 to 24 inches; dark gray (5Y 4/1) silty clay loam;
few fine distinct yellowish brown (10YR 5/6) mottles;
very dark gray (10YR 3/1) coatings on peds; moder-
ate fine subangular blocky structure; friable; neutral;
clear smooth boundary.

B21g—24 to 27 inches; mottled dark gray (5Y 4/1) and
olive gray (5Y 5/2) silty clay loam; common fine
distinct yellowish brown (10YR 5/6) mottles; some
very dark gray (10YR 3/1) coatings on some peds;
moderate fine subangular blocky structure; friable;
neutral; clear wavy boundary.

B22g—27 to 33 inches; olive gray (5Y 5/2) silty clay
loam; common fine distinct yellowish brown (10YR
5/6) mottles; dark gray (10YR 4/1) coatings on
some peds; moderate fine and medium subangular
blocky structure; friable; neutral; abrupt smooth
boundary.

B23—33 to 37 inches; mottled light olive gray (5Y 6/2)
and vyellowish brown (10YR 5/4) sandy loam;
common medium faint yellowish brown (10YR 5/6)
mottles; weak medium subangular blocky structure;
very friable; neutral; abrupt smooth boundary.

11B31—37 to 41 inches; mottled gray (5Y 5/1) and yel-
lowish brown (10YR 5/6) loam; light olive gray (5Y
6/2) on faces of prisms; few coarse distinct strong
brown (7.5YR 5/8) mottles; weak medium prismatic
structure; firm; neutral; abrupt smooth boundary.

IIB32—41 to 50 inches; mottled gray (5Y 5/1) and yel-
lowish brown (10YR 5/8) loam; light gray (5Y 6/1)
on faces of prisms; weak medium prismatic struc-
ture; firm; slight effervescence; mildly alkaline; clear
smooth boundary.
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HHC—50 to 65 inches; mottled gray (5Y 5/1) and yellow-
ish brown (10YR 5/8) loam; massive; firm; slight
effervescence; mildly alkaline.

Solum thickness is typically about 48 inches and
ranges from about 40 to 55 inches. The loess mantle is
typically 24 to 40 inches thick but ranges from 20 to 42
inches.

The A horizon is black (N 2/0 or 10YR 2/1) and very
dark gray (10YR or 5Y 3/1).

The upper part of the B horizon has hue of 2.5Y or 5Y,
value of 4 or 5, and chroma of 1 or 2. It ranges from
heavy silt loam to silty clay loam.

The 11B3 horizon has hue of 7.5YR to 5Y, value of 4 or
5, and chroma of 3 through 8 with lower chroma mottles.
It is typically loam and ranges to light clay loam and
sandy clay loam. A layer of loamy sand or sand typically
less than 10 inches thick commonly separates the loess
and the underlying glacial till. The IIC horizon has the
same color and texture as the 11B3. Carbonates are at a
depth of about 40 to 60 inches. Reaction is typically
neutral but ranges to slightly acid in the most acid part of
the solum.

Muscatine series

The Muscatine series consists of somewhat poorly
drained, moderately permeable soils on loess covered
upland divides and loess covered stream benches. The
slope range is 0 to 5 percent.

Muscatine soils are similar to Garwin, Tama, and Atter-
berry soils. They have a thicker A1 horizon than do
Atterberry soils and do not have an A2 horizon. They
have a browner B horizon and are better drained than
the Garwin soils. They have a grayer B horizon and are
more poorly drained than the Tama soils.

Typical pedon in an area of Muscatine silty clay loam,
0 to 2 percent slopes, in a cultivated field 2,060 feet east
and 267 feet north of the southwest corner sec. 8, T. 85
N., R. 12 W.

Ap—o0 to 8 inches; black (10YR 2/1) light silty clay loam;
moderate fine granular structure; friable; medium
acid; abrupt smooth boundary.

A12—8 to 12 inches; very dark brown (10YR 2/2) light
silty clay loam, dark gray (10YR 4/1) dry; black
(10YR 2/1) coatings on peds; moderate fine granu-
lar structure; friable; medium acid; clear smooth
boundary.

A13—12 to 17 inches; very dark brown (10YR 2/2) silty
clay loam, dark gray (10YR 4/1) dry; black (10YR
2/1) coatings on peds; moderate fine subangular
blocky structure; friable; strongly acid; clear smooth
boundary.

A3—17 to 20 inches; very dark grayish brown (10YR
3/2) silty clay loam; very dark gray (10YR 3/1) coat-
ings on peds; moderate fine subangular blocky
structure; friable; medium acid; clear smooth bound-

ary.
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B21t—20 to 24 inches; dark grayish brown (10YR 4/2)
silty clay loam; very dark gray (10YR 3/1) coatings
on peds; moderate fine subangular blocky structure;
friable; thin discontinuous clay films on peds and in
root channels; medium acid; gradual smooth bound-

ary.

B22t—24 to 30 inches; dark grayish brown (10YR 4/2)
silty clay loam; very dark grayish brown (10YR 3/2)
coatings on peds; few fine faint grayish brown
(10YR 5/2) mottles; moderate fine and medium su-
bangular blocky structure; friable; thin nearly con-
tinuous clay films; medium acid; gradual smooth
boundary.

B23t—30 to 38 inches; dark grayish brown (2.5Y 4/2)
silty clay loam; few fine distinct yellowish brown
(10YR 5/4) mottles; moderate medium prismatic
structure; friable; thin discontinuous clay films; very
dark grayish brown (10YR 3/2) stains along root
channels; slightly acid; clear boundary.

B3—38 to 46 inches; dark grayish brown (2.5Y 4/2) light
silty clay loam; common fine distinct yellowish brown
(10YR 5/4 and 5/6) mottles; weak medium prismatic
structure; friable; few dark reddish brown (5YR 2/2)
oxides; neutral; gradual boundary.

C—46 to 60 inches; olive gray (5Y 5/2) heavy silt loam;
common fine distinct yellowish brown (10YR 5/6)
mottles; massive with some vertical cleavage; fri-
able; few dark reddish brown (5YR 2/2) oxides; neu-
tral.

Solum thickness ranges from 50 to 70 inches.

The A horizon ranges from black (10YR 2/1) and very
dark gray (10YR 3/1) to very dark brown (10YR 2/2) and
very dark grayish brown (10YR 3/2). It is 14 to 20 inches
thick.

The B horizon has hue of 10YR and 2.5Y, value of 4
or 5, and chroma of 2 with higher chroma mottles. The
B2 horizon is about 27 to 35 percent clay. Reaction in
the B2 horizon is slightly acid to strongly acid.

Nevin series

The Nevin series consists of somewhat poorly drained,
moderately permeable soils on nearly level, low stream
benches. These soils formed in silty alluvium. The slope
range is 0 to 2 percent. The Nevin soils in Benton
County have a thinner mollic epipedon than is defined
for the Nevin series and do not have an argillic horizon.
These differences do not alter the use or behavior of the
soils.

Nevin soils are similar to Wiota and Bremer soils.
Nevin soils have a grayer B horizon and are more poorly
drained than Wiota soils. They have a browner B horizon
and are better drained than Bremer soils.

Typical pedon in an area of Nevin silty clay loam,
sandy substratum, 0 to 2 percent slopes, in a cultivated
field 650 feet south and 45 feet west of the northeast
corner sec. 20, T. 82 N, R. 9 W.
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Ap—O0 to 7 inches; black (10YR 2/1) light silty clay loam,
dark gray (10YR 4/1) dry; moderate very fine granu-
lar blocky structure; friable; neutral clear smooth
boundary.

A12—7 to 11 inches; black (10YR 2/1) light silty clay
loam, dark gray (10YR 4/1) dry; weak very fine
subangular blocky structure; friable; slightly acid;
clear smooth boundary.

A13—11 to 17 inches; very dark grayish brown (10YR
3/2) light silty clay loam; very dark gray (10YR 3/1)
coatings on peds; moderate very fine subangular
blocky structure; friable; medium acid; clear smooth
boundary.

B1—17 to 22 inches; dark grayish brown (10YR 4/2)
silty clay loam; very dark grayish brown (10YR 3/2)
coatings on some ped surfaces; few fine faint yel-
lowish brown (10YR 5/4) mottles; moderate very
fine subangular blocky structure; friable; medium
acid; clear smooth boundary.

B21t—22 to 27 inches; dark grayish brown (10YR 4/2)
silty clay loam; very dark gray (10YR 3/1) coatings
on some peds; few fine faint yellowish brown (10YR
5/4) mottles; moderate very fine subangular blocky
structure; friable; thin patchy clay fiims on peds;
medium acid; clear smooth boundary.

B22t—27 to 32 inches; dark grayish brown (10YR 4/2)
silty clay loam; very dark gray (10YR 3/1) coatings
on a few peds; common fine faint yellowish brown
(10YR 5/6) mottles; moderate very fine subangular
blocky structure; friable; thin nearly continuous clay
films on peds; medium acid; clear smooth boundary.

B23t—32 to 38 inches; grayish brown (10YR 5/2) silty
clay loam; common fine and medium distinct strong
brown (7.5YR 5/6) mottles; weak coarse prismatic
structure parting to moderate fine subangular blocky;
friable; very thin patchy clay films on prisms and
peds; few black (5YR 2/1) oxides; medium acid;
clear smooth boundary.

B3—38 to 44 inches; dark grayish brown (2.5Y 4/2)
medium silty clay loam; common fine and medium
distinct strong brown (7.5YR 5/6) mottles; moderate
medium prismatic structure; friable; few black (5YR
2/1) oxides; medium acid; abrupt smooth boundary.

C1—44 to 55 inches; dark grayish brown (2.5Y 4/2)
loam high in fine sand; common fine and medium
distinct brown (7.5YR 5/4) and strong brown (7.5YR
5/6) mottles; massive; friable; medium acid; abrupt
smooth boundary.

C2—55 to 60 inches; mottled dark yellowish brown
(10YR 4/4), brown (10YR 5/3), and yellowish brown
(10YR 5/4) loamy sand; single grained; loose;
medium acid.

Solum thickness is typically more than 40 inches and
ranges from 36 to 60 inches or more.

The A horizon is black (10YR 2/1), very dark gray
(10YR 3/1), very dark brown (10YR 2/2), or very dark
grayish brown (10YR 3/2). It ranges from 18 to 24
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inches in thickness to 30 inches in a few places. It is
typically light silty clay loam but ranges to silt loam.

The B horizon has hue of 10YR or 2.5Y, value of 4 or
5, and chroma of 2 or 3 with high chroma mottles. It
ranges from about 30 percent to about 35 percent clay.
Reaction ranges from slightly acid to medium acid.

The C horizon ranges from sandy loam to loamy sand
or sand but includes stratified loam and silt loam in some
places.

Nodaway series

The Nodaway series consists of moderately well
drained, moderately permeable soils formed in recently
deposited silty alluvium along rivers, major streams, and
narrow upland drainageways. The slope range is 0 to 5
percent.

Nodaway soils are similar to Colo and Spillville sails.
They are lighter colored and more stratified, lower in clay
content, and better drained than Colo soils. They have
more silt and less sand than do Spillville soils.

Typical pedon in an area of Nodaway silt loam, O to 2
percent slopes, in a pasture 2,420 feet east and 265 feet
north of the southwest corner sec. 32, T. 82 N, R. 11 W.

A1—0 to 7 inches; very dark grayish brown (10YR 3/2)
silt loam, grayish brown (10YR 5/2) dry; weak very
thin platy structure caused by stratification; very fri-
able; slightly acid; clear smooth boundary.

C1—7 to 10 inches; dark grayish brown (10YR 4/2) silt
loam; weak very thin platy structure caused by strati-
fication; very friable; slightly acid; clear smooth
boundary.

C2—10 to 16 inches; very dark grayish brown (10YR
3/2) silt loam; weak very thin platy structure caused
by stratification; very friable; slightly acid; clear
smooth boundary.

C3—16 to 60 inches; stratified dark grayish brown (10YR
4/2) and very dark grayish brown (10YR 3/2) silt
loam; weak very thin platy structure caused by strati-
fication; common fine distinct dark brown (7.5YR
4/4) and strong brown (7.5YR 5/6) mottles or stains
along root channels or buried plant material; very
friable; neutral.

The A1 horizon ranges from very dark gray (10YR 3/1)
to very dark grayish brown (10YR 3/2). It is 6 to 10
inches thick and generally shows some evidence of
stratification. In cultivated areas, the Ap horizon is very
dark grayish brown (10YR 3/2).

The C horizon dominantly has hue of 10YR, value of
3, 4, or 5, and chroma of 2 and 3. Some strata have
chroma of 1. Dark, medium or moderately fine textured
buried soils are below 40 inches in some areas. Texture
is typically silt loam, but in some layers is light silty clay
loam. Only thin lenses of material coarser than silt loam
are at a depth of less than 40 inches. Sandy material is
below 40 inches in some places. Reaction ranges from
slightly acid to neutral.
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Olin series

The Olin series consists of well drained and somewhat
excessively drained soils that are moderately rapidly per-
meable in the upper part and moderately permeable in
the lower part. They are on convex upland ridges and
side slopes. These soils formed in 20 to 36 inches of
sandy loam and in the underlying glacial till. The slope
range is 2 to 9 percent.

Olin soils are commonly adjacent to Kenyon, Dickin-
son, and Sparta soils. They are shallower over firm loam
than the Dickinson soils. They have more sand in the
upper part of the solum than do Kenyon soils. They
contain less sand than do Sparta soils.

Typical pedon in an area of Olin fine sandy loam, 2 to
5 percent slopes, in a pasture 240 feet south and 2,120
feet west of the northeast corner sec. 29, T. 86 N, R. 9
W.

A11—0 to 11 inches; very dark brown (10YR 2/2) fine
sandy loam, dark grayish brown (10YR 4/2) dry;
weak very fine granular structure; very friable; slight-
ly acid; gradual smooth boundary.

A12—11 to 20 inches; very dark grayish brown (10YR
3/2) fine sandy loam, grayish brown (10YR 5/2) dry;
weak very fine subangular blocky structure; very fri-
able; medium acid; clear smooth boundary.

A3—20 to 24 inches; brown (10YR 4/3) fine sandy loam;
dark brown (10YR 3/3) coatings on peds; moderate
fine subangular blocky structure; very friable;
medium acid; clear smooth boundary.

B1—24 to 28 inches; dark yellowish brown (10YR 4/4)
heavy sandy loam; moderate fine and medium su-
bangular blocky structure; very friable; pebble band
at 28 inches; medium acid; clear smooth boundary.

1IB21—28 to 31 inches; dark yellowish brown (10YR 4/4)
loam; moderate fine and medium subangular blocky
structure; firm; medium acid; clear smooth boundary.

[1B22—31 to 40 inches; dark yellowish brown (10YR 4/4)
loam; moderate medium subangular blocky struc-
ture; firm; medium acid; clear smooth boundary.

[1B23—40 to 47 inches; dark yellowish brown (10YR 4/4)
loam; few fine distinct strong brown (7.5YR 5/6)
mottles; moderate medium subangular blocky struc-
ture; firm; few pebbles more than 2 millimeters;
medium acid; clear smooth boundary.

1IB3—47 to 53 inches; dark yellowish brown (10YR 4/4)
loam; few fine distinct yellowish brown (10YR 5/6)
mottles; some brown (10YR 4/3) coatings on some
vertical faces of peds; moderate medium prismatic
structure; firm; few small dark reddish brown (5YR
2/2) oxides; few pebbles more than 2 millimeters;
slightly acid; clear wavy boundary.

IC—53 to 60 inches; mottled yellowish brown (10YR
5/4) and dark yellowish brown (10YR 4/4) loam;
common fine faint yellowish brown (10YR 5/6) mot-
tles; massive; firm; few small dark reddish brown
(5YR 2/2) oxides; few pebbles more than 2 millime-
ters; neutral; abrupt wavy boundary.
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IIC2—60 to 62 inches; mottled yellowish brown (10YR
5/4) and dark yellowish brown (10YR 4/4) loam;
common fine faint yellowish brown (10YR 5/6) mot-
tles; massive; firm; slight effervescence; mildly alka-
line.

The solum ranges from 40 to 60 inches in thickness.

The A horizon ranges from 14 to 24 inches in thick-
ness. It has color of (10YR 2/2), (10YR 3/2), or (10YR
2/1). ltis fine sandy loam or sandy loam.

The upper part of the B horizon has hue of 10YR,
value of 3 to 5, and chroma of 3 or 4. It is fine sandy
loam or sandy loam. The lower part of the B horizon has
hue of 10YR, value of 3 to 5, and chroma of 3 to 6. It is
commonly loam but may be light clay loam or sandy clay
loam. Depth to carbonates ranges from 50 to 80 inches.
Reaction in the B horizon is slightly acid to strongly acid.

Palms series

The Palms series consists of very poorly drained, mod-
erately and moderately slowly permeable soils on up-
lands and high stream benches. These soils formed in
20 to 50 inches of organic material over mineral material.
The slope range is 1 to 4 percent.

The Palms soils in Benton County contain more miner-
al material in the organic part and are more sloping than
is typical for the series. These differences do not alter
the use or behavior of the soils.

Palms soils are commonly adjacent to Clyde and Floyd
soils. They have layers of decomposed organic material
more than 20 inches thick; Clyde and Floyd soils do not.
They are more poorly drained than Floyd and Clyde
soils.

Typical pedon in an area of Palms muck, 1 to 4 per-
cent slopes, in a permanent pasture 1,390 feet north and
270 feet east of the southwest corner sec. 23, T. 86 N.,
R. 11 W.

Oa1—0 to 10 inches; black (10YR 2/1), broken face and
rubbed sapric material, very dark gray (10YR 3/1)
dry; fiber content 25 percent undisturbed, 10 percent
rubbed; 35 percent mineral material; weak fine
granular structure; very friable; neutral; gradual
smooth boundary.

0a2—10 to 26 inches; black (10YR 2/1) broken face
and rubbed sapric material; fiber content 30 percent
undisturbed, greater than 10 percent rubbed; 30 per-
cent mineral material; weak coarse platy structure;
very friable; neutral; clear smooth boundary.

IA1b—26 to 32 inches; black (N 2/0) heavy silt loam;
massive; friable; common roots; neutral; clear
smooth boundary.

ICg—32 to 52 inches; dark gray (5Y 4/1) silt loam;
massive; friable; neutral.

The depth to the HC horizon generally ranges from 20
to 40 inches but in places is as much as 50 inches. The
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Oa horizon is black (10YR 2/1) to very dark brown
(10YR 2/2).

The lIA1b horizon is black (N 2/0 or 10YR 2/1). It
ranges from 0 to 12 inches in thickness. It is variable in
texture but is generally silt loam, silty clay loam, loam, or
clay loam.

The IIC horizon ranges from black (10YR 2/1) to dark
gray (5Y 4/1) and light olive gray (5Y 6/2). It is variable
in texture but is typically silty clay loam, loam, or silt
loam and contains sandy strata in places. Reaction in
the 1IC horizon is typically neutral but ranges from slightly
acid to mildly alkaline.

Radford series

The Radford series consists of somewhat poorly
drained, moderately permeable soils on narrow upland
drainageways. These soils formed in recently deposited
alluvium. The slope range is 2 to 5 percent.

Radford soils are adjacent to Nodaway soils. They
have a dark buried soil at 24 to 40 inches; Nodaway
soils do not.

Typical pedon in an area of Radford silt loam in an
area of Nodaway-Radford, silt loams, 2 to 5 percent
slopes, in a cultivated field 1,000 feet east and 1,000
feet south of the northwest corner sec. 21, T. 82 N,, R.
11 W.

Ap—0 to 11 inches; very dark grayish brown (10YR 3/2)
silt loam, gray (10YR 5/1) dry; weak fine granular
structure; friable; neutral; clear smooth boundary.

A12—11 to 17 inches; very dark gray (10YR 3/1) silt
loam, gray (10YR 5/1) dry; few fine faint dark red-
dish brown (5YR 3/4) mottles; weak fine granular
structure; friable; neutral; clear smooth boundary.

C—17 to 27 inches; very dark gray (10YR 3/1) with thin
strata of grayish brown (10YR 5/2) silt loam; few
fine faint dark reddish brown (5YR 3/4) mottles;
moderate coarse prismatic structure parting to weak
fine granular; friable; neutral; clear smooth boundary.

IIA11b—27 to 42 inches; black (10YR 2/1) silty clay
loam; moderate very fine and fine subangular blocky
structure; friable; neutral; clear smooth boundary.

IA12b—42 to 60 inches; black (10YR 2/1) silty clay
loam; moderate fine and medium subangular blocky
structure; friable; neutral.

Radford soils are highly stratified in the upper 20 to 40
inches. In those horizons color is very dark gray (10YR
3/1) or very dark grayish brown (10YR 3/2). Texture
generally is silt loam, but some thin strata that are high
in sand may occur. Reaction is slightly acid or neutral in
the A and C horizons.

The HIA1b horizon is silty clay loam or silt loam. It is
black (10YR 2/1) or very dark grayish brown (10YR 3/2).
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Readlyn series

The Readlyn series consists of somewhat poorly
drained, moderately permeable soils on moderately wide
convex ridgetops in uplands. These soils formed in 14 to
20 inches of loamy material and in the underlying glacial
till. The slope range is 1 to 3 percent.

Readlyn soils are similar to and are commonly adja-
cent to Kenyon and Tripoli soils. They have a grayer B
horizon and are more poorly drained than Kenyon soils.
They have a browner B horizon and are better drained
than Tripoli soils.

Typical pedon in an area of Readlyn loam, 1 to 3
percent slopes, in a cultivated field 370 feet south and
900 feet west of the northeast corner sec. 35, T. 86 N.,
R.10W.

Ap—O0 to 8 inches; black (10YR 2/1) loam, dark gray
(10YR 4/1) dry; moderate fine granular structure;
friable; neutral; abrupt smooth boundary.

A12—8 to 16 inches; very dark gray (10YR 3/1) loam,
gray (10YR 5/1) dry; black (10YR 2/1) coatings on
peds; moderate fine and very fine subangular blocky
structure; friable; medium acid; clear smooth bound-

ary.

A3—16 to 19 inches; very dark grayish brown (10YR
3/2) loam; moderate fine subangular blocky struc-
ture; friable; medium acid; clear smooth boundary.

B21—19 to 23 inches; brown (10YR 4/3) loam, dark
grayish brown (10YR 4/2) coatings on peds;
common fine distinct yellowish brown (10YR 5/6)
mottles; few fine faint dark grayish brown (10YR
4/2) mottles; moderate fine and medium subangular
blocky structure; friable; pebble band at 22 to 23
inches; medium acid; clear smooth boundary.

IB22—23 to 31 inches; mottled grayish brown (2.5Y
5/2) and yellowish brown (10YR 5/6) loam; few fine
faint dark grayish brown (10YR 4/2) mottles; moder-
ate fine and medium subangular blocky structure;
firm; few pebbles more than 2 millimeters, medium
acid; gradual smooth boundary.

1IB23—31 to 46 inches; yellowish brown (10YR 5/6)
loam; many fine distinct grayish brown (10YR 5/2)
mottles; few fine faint yellowish brown (10YR 5/8)
mottles; weak coarse prismatic structure parting to
moderate medium subangular blocky; firm; few peb-
bles more than 2 millimeters; slightly acid; gradual
smooth boundary.

IIC—46 to 65 inches; mottled yellowish brown (10YR
5/6) and brown (10YR 5/3) loam; many fine faint
grayish brown (10YR 5/2) mottles; few fine faint
yellowish brown (10YR 5/8) mottles; massive; firm,
few pebbles more than 2 millimeters; slight efferves-
cence; mildly alkaline.

Solum thickness is typically 40 to 60 inches.
The A horizon is black (10YR 2/1), very dark gray
(10YR 3/1), or very dark brown (10YR 2/2) in the upper
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part and very dark gray (10YR 3/1) or very dark grayish
brown (10YR 3/2) in the lower part. It ranges in thick-
ness from about 15 to 20 inches.

The B horizon has hue of 10YR or 2.5Y, value of 4 or
5, and chroma of 2 through 8.

The 1IB horizon and IIC horizon are heavy loam or light
clay loam. Depth to carbonates commonly coincides with
solum thickness. Reaction in the B horizon is slightly
acid to strongly acid.

Rockton series

The Rockton series consists of well drained, moder-
ately permeable soils on ridgetops and side slopes in
uplands. These soils formed in 20 to 30 inches of loamy
material over limestone bedrock. The slope range is 2 to
9 percent.

Rockton soils are similar to Whalan and Sogn soils.
They are deeper to limestone bedrock than are Sogn
soils. They have a thicker and generally darker colored
A1 horizon than do Whalan soils.

Typical pedon in an area of Rockton loam, 20 to 30
inches to limestone, 2 to 9 percent slopes, in a cultivat-
ed area 280 feet west and 570 feet south of the north-
east corner sec. 4, T.85 N, R. 10 W.

Ap—O0 to 6 inches; very dark brown (10YR 2/2) loam,
dark grayish brown (10YR 4/2) dry; moderate fine
granular structure; friable; medium acid; abrupt
smooth boundary.

A12—6 to 11 inches; very dark grayish brown (10YR
3/2) loam, grayish brown (10YR 5/2) dry; very dark
brown (10YR 2/2) coatings on peds; moderate fine
granular structure; friable; medium acid; clear wavy
boundary.

A3—11 to 17 inches; dark brown (10YR 3/3) loam; very
dark grayish brown (10YR 3/2) coatings on peds;
moderate fine granular structure; friable; medium
acid; clear wavy boundary.

B21t—17 to 24 inches; brown (10YR 4/3) loam; dark
brown (10YR 3/3) coatings on peds; moderate fine
subangular blocky structure; friable; thin patchy clay
films; strongly acid; abrupt wavy boundary.

lIB22t—24 to 26 inches; dark yellowish brown (10YR
3/4) clay; moderate fine subangular blocky struc-
ture; firm; thin continuous clay films on peds; slightly
acid; abrupt wavy boundary.

R—26 inches; limestone bedrock, shattered in the upper
2 to 3 feet.

Solum thickness and depth to limestone bedrock
ranges from 20 to 30 inches.

The A horizon has hue of 10YR, value of 2 or 3, and
chroma of 1 to 3. It is 10 to 18 inches thick. It is typically
loam, but silt loam is within the range.

The B2t horizon has value of 3 to 5 and chroma of 3
or 4, and hue of 10YR in the upper part and 7.5YR or
10YR in the lower part. Reaction ranges from medium to
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strongly acid. The B2t horizon is about 25 to 35 percent
clay.

Some profiles have a 1IB horizon, which formed in
residuum of limestone. It may be only evident by rinds
around limestone flags or may be as much as 6 inches
thick. The IIB horizon is heavy clay loam, clay, or silty clay.

Sattre series

The Sattre series consists of well drained soils that
are moderately permeable in the upper part and very
rapidly permeable in the lower part. They are on bench-
es along rivers and streams. These soils formed in 32 to
40 inches of loamy material and in the underlying sand
and gravel. The slope range is 0 to 5 percent.

Sattre soils are similar to Waukee, Saude, Lawler, and
Udolpho soils. They have a thinner dark colored A hori-
zon than do Waukee, Saude, and Lawler soils. They
have a browner B horizon and are better drained than
Lawler and Udolpho soils.

Typical pedon in an area of Sattre loam, 0 to 2 per-
cent slopes, in a hayfield 550 feet east and 1,250 feet
south of the center sec. 2, T. 85 N., R. 10 W.

Ap—O0 to 8 inches; very dark grayish brown (10YR 3/2)
loam, grayish brown (10YR 5/2) dry; weak fine
granular structure; friable; slightly acid; clear smooth
boundary.

A2—8 to 13 inches; dark grayish brown (10YR 4/2)
loam; very dark grayish brown (10YR 3/2 coatings
on peds; discontinuous light brownish gray (10YR
6/2) sand and silt coatings on peds when dry; weak
medium platy structure; friable; slightly acid; clear
wavy boundary.

B1—13 to 17 inches; brown (10YR 4/3) loam; dark
brown (10YR 3/3) coatings on peds; moderate
medium subangular blocky structure parting to mod-
erate fine subangular blocky; friable; slightly acid;
gradual smooth boundary.

B21t—17 to 24 inches; dark yellowish brown (10YR 4/4)
loam; brown (10YR 4/3) coatings on peds; light
brownish gray (10YR 6/2) silt and sand coatings on
peds when dry; moderate medium angular and su-
bangular blocky structure; friable; few thin discontin-
uous clay films on peds; clay lined channels and
pores; medium acid; gradual smooth boundary.

B22t—24 to 32 inches; dark yellowish brown (10YR 4/4)
loam; dark brown (10YR 4/3) coatings on peds;
moderate medium angular and subangular blocky
structure; friable; thin nearly continuous clay films on
peds; medium acid; clear smooth boundary.

B31t—32 to 35 inches; yellowish brown (10YR 5/6)
sandy loam; moderate coarse subangular blocky
structure; friable; thin discontinuous dark yellowish
brown (10YR 4/3) clay films on peds; medium acid,
clear smooth boundary.

11B32t—35 to 40 inches; yellowish brown (10YR 5/6)
sand; weak coarse subangular blocky structure; very
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friable; clay bridging between sand grains; medium
acid; gradual smooth boundary.

[IC1—40 to 60 inches; brownish yellow (10YR 6/6) sand;
single grained; loose; 1 inch thick brown (7.5YR 5/4)
bands of clay at 45, 49, and 53 inches.

Solum thickness ranges from about 30 to 50 inches.
Thickness of the solum may or may not correspond to
the depth to loamy sand or sand. Depth to these materi-
als ranges from 32 to 40 inches.

The A1 or Ap horizon is very dark brown (10YR 2/2),
very dark grayish brown (10YR 3/2), or very dark gray
(10YR 3/1). It ranges from 6 to 10 inches in thickness.
The A2 horizon is commonly brown (10YR 4/3 or 5/3) or
dark grayish brown (10YR 4/2). In some eroded areas,
the A2 horizon may be wholly incorporated in the Ap
horizon.

The B2 horizon is loam, light clay loam, or light sandy
clay loam that grades to sandy loam or loamy sand in
the B3 horizon. Clay content of the B2 ranges from 18 to
22 percent.

The C horizon ranges from loamy sand to sand and
gravel. The content of gravel is variable, ranging from
low in places to 20 to 30 percent by volume in some
strata. Reaction is medium acid or strongly acid in the
most acid part of the solum.

Saude series

The Saude series consists of well drained soils that
are moderately permeable in the upper part and very
rapidly permeable in the lower part. These soils are on
benches along rivers or major streams. They formed in
24 to 32 inches of loamy material and in the underlying
sandy material. The slope range is 0 to 9 percent.

Saude soils are similar to Waukee, Lawler, and Sattre
soils. They have a thicker A1 horizon than do Sattre
soils. They are better drained and have a browner B
horizon than do Lawler soils. They are shallower over
underlying sandy material than are Waukee soils.

Typical pedon in an area of Saude loam, 2 to 5 per-
cent slopes, in a cultivated field 830 feet west and 40
feet south of the northeast corner sec. 19, T. 84 N, R. 9
W.

Ap—O0 to 8 inches; very dark brown (10YR 2/2) loam,
dark grayish brown (10YR 4/2) dry; moderate very
fine granular structure; friable; neutral; abrupt
smooth boundary.

A12—8 to 13 inches; very dark grayish brown (10YR
3/2) loam, grayish brown (10YR 5/2) dry; very dark
brown (10YR 2/2) coatings on peds; moderate very
fine subangular blocky structure; friable; strongly
acid; clear smooth boundary.

B1—13 to 17 inches; brown (10YR 4/3) loam; very dark
grayish brown (10YR 3/2) coatings on peds; moder-
ate very fine subangular blocky structure; friable;
strongly acid; clear smooth boundary.
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B21—17 to 25 inches; brown (10YR 4/3) loam; moder-
ate very fine subangular blocky structure; friable;
medium acid; abrupt smooth boundary.

B22—25 to 27 inches; dark yellowish brown (10YR 4/4)
heavy sandy loam; moderate very fine subangular
blocky structure; very friable; medium acid; abrupt
smooth boundary.

NIC—27 to 60 inches; dark yellowish brown (10YR 4/4)
and vyellowish brown (10YR 5/4) gravelly sand;
single grained; loose; medium acid.

The A1 or Ap horizon is black (10YR 2/1) or very dark
brown (10YR 2/2), unless the soil has been eroded.
Total thickness of the A horizon typically ranges from 10
to 16 inches.

The B horizon typically has hue of 10YR, value of 4 or
5, and chroma of 3 to 6. The B horizon ranges from 12
to 20 percent clay.

The C horizon is typically medium and coarse loamy
sand and sand with some gravel. Depth to loamy sand,
gravelly sand, and sand typically ranges from 24 to 32
inches with an extreme range of about 18 to 36 inches.
The coarse material is acid. Carbonates are leached to 6
feet or more. The percentage by volume of gravel
ranges from 5 to 15 percent.

Schley series

The Schley series consists of somewhat poorly
drained, moderately permeable soils on straight to con-
cave heads of upland drainageways or on side slopes
along drainageways. These soils formed in 30 to 50
inches of loamy and sandy stratified material and in the
underlying firm loam glacial till. The slope range is 1 to 4
percent.

Schley soils are similar to Floyd and Clyde soils. They
are commonly adjacent to Kenyon, Bassett, Floyd, and
Clyde soils. Schley soils have a thinner A1 horizon than
do Kenyon, Clyde, and Floyd soils. They are more poorly
drained than Kenyon and Bassett soils but better drained
than Clyde soils.

Typical pedon in an area of Schley loam, 1 to 4 per-
cent slopes, in a cultivated field 290 feet west and 2,125
feet north of the center sec. 30, T. 86 N, R. 9 W.

Ap—0 to 7 inches; very dark gray (10YR 3/1) loam; dark
grayish brown (10YR 4/2) dry; weak fine granular
structure; friable; neutral; abrupt smooth boundary.

A21—7 to 13 inches; dark grayish brown (10YR 4/2)
loam; light brownish gray (10YR 6/2) dry; moderate
very thin platy structure; friable; strongly acid; clear
smooth boundary.

A22—13 to 18 inches; brown (10YR 4/3) loam; light
brownish gray (10YR 6/2) dry; common fine faint
yellowish brown (10YR 5/4) mottles; moderate very
thin platy structure; friable; strongly acid; clear wavy
boundary.

B21—18 to 24 inches; grayish brown (2.5Y 5/2) loam;
common fine distinct yellowish brown (10YR 5/6)
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mottles; moderate fine subangular blocky structure;
friable; very strongly acid; clear smooth boundary.

B22t—24 to 30 inches; grayish brown (2.5Y 5/2) loam;
many fine distinct yellowish brown (10YR 5/4) mot-
tles; moderate fine subangular blocky structure; fri-
able; thin discontinuous clay films; strongly acid;
clear smooth boundary.

B23t—30 to 45 inches; mottled grayish brown (2.5Y 5/2)
and yellowish brown (10YR 5/6) sandy loam; few
fine distinct yellowish red (5YR 5/6) mottles; weak
fine subangular blocky structure; friable; clay bridg-
ing between sand grains; few pebbles more than 2
millimeters; medium acid; clear smooth boundary.

[1B24t—45 to 52 inches; mottled grayish brown (2.5Y
5/2), yellowish brown (10YR 5/4), and brown
(7.5YR 5/4) loam; moderate medium subangular
blocky structure; firm; few thin clay films; slightly
acid; clear smooth boundary.

IIB3—52 to 60 inches; mottled yeliowish brown (10YR
5/6) and gray (5Y 5/1) loam; weak coarse prismatic
structure; firm; slightly acid.

The solum is commonly about 50 inches thick but
ranges to 60 inches or more.

The Ap or A1 horizon is typically very dark gray (10YR
3/1) or very dark grayish brown (10YR 3/2), but the A1
horizon is black (10YR 2/1) in some places. The A2
horizon is dark grayish brown (10YR 4/2), brown (10YR
4/3), or grayish brown (10YR 5/2) with higher chroma
mottles. It ranges from about 8 to 12 inches in thickness.
The A horizon is loam or silt loam high in content of
sand.

The B2 horizon has hue of 2.5Y or 10YR, value of 4 or
5, and chroma of 2 to 4. It ranges from loam and silt
foam high in sand content to heavy sandy loam. Reac-
tion of the B2 horizon ranges from medium acid to very
strongly acid. A pebble band commonly separates the
overlying stratified material and the glacial till. Loamy
sand may occur in this zone.

The 1IB3 and IIC horizons are typically mottied 7.5YR,
10YR, 2.5Y, and 5Y hue with value of 4 to 6 and chroma
of 1 to 6. They are typically heavy loam, light clay loam,
or sandy clay loam.

Sogn series

The Sogn series consists of somewhat excessively
drained, moderately permeable soils on ridgetops and
side slopes in uplands. These soils formed in 4 to 20
inches of loamy material over limestone bedrock. The
slope range is 5 to 40 percent. The Sogn soils in Benton
County have a more moist climate and are steeper than
is typical for the series. These differences do not alter
the use or behavior of the soils.

Sogn soils are similar to Rockton, Whalan, and Back-
bone soils but are shallower over bedrock than those
soils.

Typical pedon in an area of Sogn loam, 9 to 18 per-
cent slopes, in a wooded area 510 feet south and 520
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feet east of the northwest corner sec. 10, T. 85 N, R. 9
W.

A11—0 to 4 inches; very dark gray (10YR 3/1) loam,
gray (10YR 5/1) dry; moderate fine subangular
blocky structure; friable; slightly acid; clear smooth
boundary.

A12—4 to 10 inches; dark brown (10YR 3/3) loam,
brown (10YR 5/3) dry; very dark grayish brown
(10YR 3/2) coatings on peds; moderate fine suban-
gular blocky structure; friable; slightly acid; clear
smooth boundary.

A3—10 to 12 inches; dark brown (10YR 3/3) heavy
loam; moderate fine and medium subangular blocky
structure; friable; slightly acid; clear wavy boundary.

R—12 inches; shattered and fractured limestone.

Thickness of the solum and depth to limestone is 4 to
15 inches. The A1 horizon is very dark brown (10YR
2/2), very dark gray (10YR 3/1), dark brown (10YR 3/3),
or very dark grayish brown (10YR 3/2). It is 5 to 15
inches thick. An A3 horizon occurs in some profiles. it is
very dark grayish brown (10YR 3/2) or dark brown
(10YR 3/3). The A horizon ranges from loam to heavy
sandy loam or light clay loam. In some places 1 to 4
inches of clay or silty clay material is just above the
limestone.

Sparta series

The Sparta series consists of excessively drained soils
that are moderately rapidly permeable in the upper part
and rapidly permeable in the lower part. They are on
benches and in uplands. They formed in sand that was
deposited dominantly by wind. The slope range is 0 to
14 percent.

Sparta soils are similar to Chelsea soils. They have a
darker colored A1 horizon than do Chelsea soils and do
not have the banded A & B horizon characteristic of
those soils.

Typical pedon in an area of Sparta loamy fine sand, 2
to 5 percent slopes, in a hayfield 900 feet north and 140
feet west of the center sec. 33, T. 86 N.,, R. 10 W.

Ap—0 to 8 inches; very dark brown (10YR 2/2) loamy
fine sand, dark grayish brown (10YR 4/2) dry; weak
medium subangular blocky structure parting to single
grained; very friable; medium acid; gradual smooth
boundary.

A12—8 to 20 inches; very dark grayish brown (10YR
3/2) loamy fine sand, gray (10YR 5/1) dry; weak
medium subangular blocky structure parting to single
grained; very friable; medium acid; gradual wavy
boundary.

B2—20 to 28 inches; brown (10YR 4/3) loamy fine sand;
weak medium subangular blocky structure parting to
single grained; very friable; medium acid; gradual
wavy boundary.
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C—28 to 72 inches; yellowish brown (10YR 5/4) fine
sand; single grained; loose; medium acid.

Thickness of the solum ranges from 24 to about 40
inches. Thickness of the mollic epipedon ranges from 13
to 24 inches.

The A horizon ranges from loamy fine sand to loamy
sand or fine sand.

The B horizon has hue of 10YR and value and chroma
of 3 to 6. It is fine sand, loamy sand, or loamy fine sand.
Fine and medium sand are dominant throughout the con-
trol section. Reaction is medium acid to strongly acid in
the B horizon.

Sperry series

The Sperry series consists of poorly drained or very
poorly drained, slowly and very slowly permeable soils
on nearly level to slightly depressional areas in uplands.
The slope range is 0 to 1 percent.

Sperry soils are similar to Atterberry and Muscatine
soils. Sperry soils have an A2 horizon; Muscatine soils
do not. They have a grayer B horizon than do Muscatine
soils. Sperry soils have a thicker A1 horizon and a grayer
B horizon than Atterberry soils.

Typical pedon in an area of Sperry silt loam, 0 to 1
percent slopes, in a cultivated field 310 feet east and
160 feet south of the center sec. 27, T. 83 N, R. 12 W.

Ap—o0 to 9 inches; black (10YR 2/1) silt loam; dark gray
(10YR 4/1) dry; weak very fine granular structure;
friable; some partly decomposed plant material;
slightly acid; abrupt smooth boundary.

A12—9 to 14 inches; very dark gray (10YR 3/1) heavy
silt loam, gray (10YR 5/1) dry; moderate fine granu-
lar structure; friable; some partly decomposed plant
material; slightly acid; clear smooth boundary.

A21—14 to 18 inches; dark gray (10YR 4/1) silt loam,
gray (10YR 6/1) dry; very dark gray (10YR 3/1)
coatings on peds; moderate medium platy structure
parting to weak fine subangular blocky; friable;
medium acid; clear smooth boundary.

A22—18 to 22 inches; dark gray (10YR 4/1) silt loam;
gray (10YR 6/1) dry; very dark gray (10YR 3/1)
coatings on peds; moderate medium platy structure;
friable; medium acid; abrupt smooth boundary.

B21t—22 to 26 inches; black (10YR 2/1) light silty clay;
few fine distinct yellowish brown (10YR 5/4) mottles;
moderate very fine subangular blocky structure; firm;
thin continuous clay films on ped surfaces; medium
acid; clear smooth boundary.

B22t—26 to 31 inches; very dark gray (10YR 3/1) heavy
silty clay loam; few fine faint dark gray (10YR 4/1)
mottles; few fine distinct yellowish brown (10YR 5/6)
mottles; moderate fine and medium subangular
blocky structure; firm; slightly acid; clear smooth
boundary.

B23t—31 to 37 inches; dark gray (5Y 4/1) heavy silty
clay loam; very dark gray (10YR 3/1) coatings on
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some peds; few fine faint gray (5Y 5/1) mottles;
weak medium prismatic structure parting to moder-
ate medium subangular blocky; firm; thin nearly con-
tinuous clay films on prisms and peds; slightly acid;
gradual smooth boundary.

B31t—37 to 46 inches; dark gray (10YR 4/1) silty clay
loam; very dark gray (10YR 3/1) coatings on prism
faces; few fine distinct yellowish brown (10YR 5/6)
mottles; moderate medium prismatic structure; firm;
slightly acid; gradual wavy boundary.

C—46 to 60 inches; dark gray (5Y 4/1) silty clay loam;
few fine distinct yellowish brown (10YR 5/6) mottles;
massive; firm; slightly acid.

Solum thickness ranges from 45 to more than 60
inches. The A1 horizon is 10 to 14 inches thick. It is
black (10YR 2/1 or N 2/0) or very dark gray (10YR 3/1)
silt loam. The A2 horizon is 6 to 10 inches thick. It is silt
loam, and typically is very dark gray (10YR 4/1).

The B horizon is black (10YR 2/1) to dark gray (5Y
5/1) heavy silty clay loam or light silty clay. Reaction in
the B horizon ranges from slightly acid to strongly acid.

Spillville series

The Spillvile series consists of moderately well
drained and somewhat poorly drained, moderately per-
meable soils formed in medium textured alluvium on
level flood plains along rivers and streams. The slope
range is O to 2 percent.

Spillville soils are commonly adjacent to Colo, Hanlon,
and Nodaway soils. They are better drained and contain
less clay and more sand than the Colo soils. They con-
tain less sand than the Hanlon soils. They are darker
colored, contain more sand, and are less stratified than
the Nodaway soils.

Typical pedon in an area of Spillvile loam, 0 to 2
percent slopes, in a bluegrass pasture 1,260 feet north
and 50 feet west of the southeast corner sec. 18, T. 86
N, R. 12 W.

A11—0 to 21 inches; very dark brown (10YR 2/2) loam,
dark grayish brown (10YR 4/2) dry; moderate fine
and medium subangular blocky structure; friable;
slightly acid; gradual smooth boundary.

A12—21 to 40 inches; very dark brown (10YR 2/2) loam,
dark grayish brown (10YR 4/2) dry, very dark gray-
ish brown (10YR 3/2) rubbed; moderate fine and
medium subangular blocky structure; friable; slightly
acid; gradual smooth boundary.

A13—40 to 52 inches; very dark grayish brown (10YR
3/2) loam; weak medium prismatic structure parting
to moderate medium subangular blocky; friable;
slightly acid; clear smooth boundary.

C—52 to 60 inches; brown (10YR 4/3) fine sand; single
grained; loose; medium acid.
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The solum thickness ranges from 40 to 60 inches.
Reaction in the solum is commonly neutral or slightly
acid.

The A horizon is typically black (10YR 2/1) or very
dark brown (10YR 2/2), but in some profiles it is very
dark grayish brown (10YR 3/2) or very dark gray (10YR
3/1) in the lower part. These colors extend to a depth of
36 inches or more. Texture of the A horizon is typically
loam but may be silt loam high in content of sand.

Below the A horizon is either a B or C horizon with
hue commonly of 10YR, value of 3 or 4, and chroma of
1 to 3. It is commonly loam but may be sandy loam with
strata of loamy sand or sand below 40 inches.

Tama series

The Tama series consists of well drained, moderately
permeable soils on loess covered uplands and some
loess covered benches. The slope range is 0 to 9 per-
cent.

Tama soils are commonly adjacent to Muscatine and
Dinsdale soils. Tama soils have a browner B horizon and
are better drained than the Muscatine soils. Tama soils,
formed in silty material more than 48 inches thick, have
less sand in the lower part of the B horizon than do
Dinsdale soils.

Typical pedon in an area of Tama silty clay loam, 2 to
5 percent slopes, in a cultivated area 530 feet north and
100 feet west of southeast corner sec. 30, T. 86 N., R.
12 W.

Ap—0 to 8 inches; black (10YR 2/1) light silty clay loam,
dark gray (10YR 4/1) dry; moderate fine granular
structure; friable; slightly acid; abrupt smooth bound-
ary.

A12—8 to 15 inches; very dark grayish brown (10YR
3/2) light silty clay loam, dark grayish brown (10YR
4/2) dry; very dark brown (10YR 2/2) coatings on
peds; moderate fine and very fine subangular blocky
structure; friable; medium acid; gradual smooth
boundary.

B1—15 to 18 inches; brown (10YR 4/3) silty clay loam;
dark brown (10YR 3/3) coatings on peds; moderate
fine and very fine subangular blocky structure; fri-
able; medium acid; gradual smooth boundary.

B21t—18 to 27 inches; dark yellowish brown (10YR 4/4)
silty clay loam; brown (10YR 4/3) coatings on peds;
moderate fine subangular blocky structure; friable;
very thin continuous clay films on surfaces of peds;
medium acid; gradual smooth boundary.

B22t—27 to 36 inches; dark yellowish brown (10YR 4/4)
silty clay loam; brown (10YR 4/3) coatings on peds;
moderate fine and medium subangular blocky struc-
ture; friable; very thin continuous clay fiims on sur-
face of peds; slightly acid; gradual smooth boundary.

B3—36 to 44 inches; dark yellowish brown (10YR 4/4)
and yellowish brown (10YR 5/4) light silty clay loam;
few fine faint yellowish brown (10YR 5/6) mottles;
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few fine faint grayish brown (10YR 5/2) mottles;
weak medium prismatic structure parting to weak
medium subangular blocky; friable; few fine dark
reddish brown (5YR 2/2) oxides; friable; slightly
acid; gradual smooth boundary.

C1—44 to 56 inches; dark yellowish brown (10YR 4/4)
and yellowish brown (10YR 5/4) silt loam; massive;
friable; slightly acid; abrupt wavy boundary.

HIC2—56 to 64 inches; yellowish brown (10YR 5/4)
sandy loam; single grained; loose; neutral; abrupt
wavy boundary.

[IC3—64 to 66 inches; yellowish brown (10YR 5/4) loam;
massive, friable; neutral.

Solum thickness ranges from about 40 to 60 inches.

The A1 or Ap horizon is black (10YR 2/1) or very dark
brown (10YR 2/2). It ranges from 13 to 20 inches in
thickness unless eroded. The A horizon is typically silty
clay loam but ranges to silt loam.

The B horizon typically has hue of 10YR, value of 3 to
5, and chroma of 3 to 6. The B2t horizon ranges from 27
to 35 percent in clay content. Depth to grayish mottles is
about 30 to 50 inches. Reaction is slightly acid to strong-
ly acid in the B horizon.

The Tama silty clay loam, 5 to 9 percent slopes, mod-
erately eroded, map unit is Tama soils with mollic epipe-
dons that are not as thick as the defined range of the
Tama series. This difference does not alter the use or
behavior of these soils.

Tripoli series

The Tripoli series consists of poorly drained, moder-
ately permeable soils on broad, nearly level ridgetops in
uplands. These soils formed in 18 to 24 inches of loamy
material and in the underlying glacial till. The slope range
is 0 to 2 percent.

Tripoli soils are similar to Kenyon and Readlyn soils.
They are commonly adjacent to Clyde and Floyd soils.
Tripoli soils are more poorly drained and have a grayer B
horizon than the Floyd, Kenyon, and Readlyn soils. They
are shallower over firm loam glacial till and over carbon-
ates than are Clyde soils.

Typical pedon in an area of Tripoli clay loam, 0 to 2
percent slopes, in a cultivated field 1,180 feet north and
1,230 feet east of the center sec. 13, T. 86 N., R. 10 W.

Ap—O0 to 7 inches; black (N 2/0) clay loam, very dark
gray (N 3/0) dry; moderate fine granular structure;
friable; slightly acid; abrupt smooth boundary.

A12—7 to 12 inches; black (N 2/0) clay loam, very dark
gray (N 3/0) dry; weak fine granular structure; fri-
able; slightly acid; clear smooth boundary.

A13—12 to 17 inches; very dark gray (10YR 3/1) clay
loam, dark gray (10YR 4/1) dry; moderate fine
granular structure; friable; neutral; clear smooth
boundary.

B1g—17 to 21 inches; dark grayish brown (2.5Y 4/2)
clay loam; very dark gray (10YR 3/1) and dark gray
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(10YR 4/1) coatings on peds; common fine distinct
light olive brown (2.5Y 5/4) mottles; weak fine su-
bangular blocky structure; friable; few hard strong
brown (7.5YR 5/6) oxides; neutral; clear smooth
boundary.

B21g—21 to 24 inches; dark grayish brown (2.5Y 4/2)
clay loam; discontinuous dark gray (10YR 4/1) coat-
ings on peds; common fine distinct light olive brown
(2.5Y 5/4) mottles; weak fine subangular blocky
structure; friable; stone line at 24 inches; neutral;
abrupt smooth boundary.

lIB22—24 to 27 inches; olive brown (2.5Y 4/4) heavy
loam; discontinuous dark gray (10YR 4/1) coatings
on peds; weak medium subangular blocky structure;
friable; few hard light olive brown (2.5Y 4/4) oxides;
neutral; clear smooth boundary.

11IB23—27 to 39 inches; mottled yellowish brown (10YR
5/6) and grayish brown (2.5Y 5/2) heavy loam;
weak coarse subangular blocky structure; firm; few
hard very dark brown (7.5YR 2/2) and strong brown
(7.5YR 5/6) oxides; neutral; abrupt wavy boundary.

IIC—39 to 60 inches; mottled yellowish brown (10YR
5/6) and light brownish gray (2.5 6/2) heavy loam;
massive; firm; common fine distinct soft white lime
accumulations; slight effervescence; mildly alkaline.

The solum thickness ranges from about 36 to 50
inches.

The A horizon is black (N 2/0 or 10YR 2/1) in the
upper part and very dark gray (10YR 3/1 or 5Y 3/1) in
the lower part. It ranges from 15 to 22 inches in thick-
ness. It ranges from silty clay loam high in content of
sand to clay loam.

The 11B2 horizon has hue of 2.5Y or 5Y, value of 4 or
5, and chroma of 1 to 6 with higher chroma mottles. The
IIB horizon and |IC horizon are generally heavy loam but
range to light clay loam. Carbonates typically occur
within a depth of 60 inches. Reaction ranges from neu-
tral to slightly acid in the A horizon and from neutral to
mildly alkaline in the B horizon.

Udolpho series

The Udolpho series consists of somewhat poorly
drained soils that are moderately permeable in the upper
part and rapidly permeabile in the lower part. They are on
benches along streams and rivers. These soils formed in
32 to 40 inches of loamy material and in the underlying
coarse textured material. The slope range is 0 to 2
percent.

Udolpho soils are similar to and associated with
Waukee, Saudee, Sattre, and Lawler soils. They have a
grayer B horizon and are more poorly drained than the
Waukee, Saude, and Sattre soils. They have a thinner
A1 horizon than do Lawler soils.

Typical pedon in an area of Udolpho loam, 32 to 40
inches to sand or gravel, 0 to 2 percent slopes, in a
cultivated field 1,056 feet west and 1,160 feet south of
the center sec. 15, T. 86 N., R. 10 W.
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Ap—O0 to 7 inches; very dark grayish brown (10YR 3/2)
loam, grayish brown (10YR 5/2) dry; moderate fine
granular structure; friable; neutral.

A2—7 to 16 inches; dark grayish brown (10YR 4/2) and
grayish brown (10YR 5/2) loam, light gray (10YR
7/2) dry; moderate thin platy structure; friable; many
fine distinct dark brown (7.5YR 3/2) and dark red-
dish brown (5YR 3/4) soft oxides; slightly acid;
abrupt smooth boundary.

B1—16 to 21 inches; dark grayish brown (10YR 4/2)
loam; grayish brown (10YR 5/2) coatings on peds;
moderate medium subangular blocky structure; fri-
able; common fine distinct dark brown (7.5YR 3/2)
and reddish brown (5YR 4/4) oxides; medium acid;
clear wavy boundary.

B21t—21 to 28 inches; dark grayish brown (10YR 4/2)
and grayish brown (10YR 5/2) loam; moderate
medium subangular blocky structure; friable;
common fine distinct dark brown (7.5YR 3/2 and
4/4) oxides; clay flows in pores and root channels;
thin patchy clay fiims on ped faces; strongly acid;
gradual wavy boundary.

B22t—28 to 36 inches; dark grayish brown (10YR 4/2)
and grayish brown (10YR 5/2) light loam; weak
medium subangular blocky structure; friable;
common fine distinct dark brown (7.5YR 3/2 and
4/4) oxides; thin discontinuous clay fiims on ped
faces; strongly acid; abrupt wavy boundary.

1IB3—36 to 40 inches; dark grayish brown (10YR 4/2)
and grayish brown (10YR 5/2) loamy sand with
some gravel; weak coarse subangular blocky struc-
ture; very friable; common fine distinct dark brown
(7.6YR 3/2 and 4/4) oxides; strongly acid; clear
smooth boundary.

[IC—40 to 60 inches; yellowish brown (10YR 5/4) gravel-
ly sand; single grained; loose; strongly acid.

Solum thickness ranges from about 24 to 40 inches.
Depth to underlying coarse textured material, or contrast-
ing textures, ranges from about 32 to 40 inches.

The A1 or Ap horizon ranges from 6 to 10 inches in
thickness. It has hue of 10YR, value of 2 or 3, and
chroma of 1 or 2. The A2 horizon has matrix value of 4
or 5 and chroma of 2 or 3. It is 3 to 10 inches thick.

The B horizon has hue of 10YR or 2.5Y, value of 4 or
5, and chroma of 1 or 2.

The upper part of the B horizon is typically loam, silt
loam high in content of sand, or light clay loam.

The lower part of the B horizon is sandy loam or
loamy sand in some places. The lower part of the B
horizon or the C horizon has hue of 10YR or 2.5Y, value
of 4 to 6, and chroma of 2 to 6. Reaction is medium or
strongly acid in the B horizon. The C horizon is domi-
nantly loamy sand, coarse sand, or sand with some
gravel.
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Vesser series

The Vesser series consists of somewhat poorly
drained or poorly drained, moderately permeable soils in
level or slightly depressed areas on flood plains along
major streams or on low stream benches. The slope
range is 0 to 2 percent. The Vesser soils in Benton
County have a thinner and more weakly expressed albic
horizon than is typical for the Vesser series. This differ-
ence does not alter the use or behavior of the soils.

Vesser soils are commonly adjacent to Colo, Nevin,
and Bremer soils. Vesser soils do not have as thick an
A1 horizon as do Colo, Nevin, and Bremer soils. Vesser
soils have a light colored A2 horizon; the Colo, Nevin
and Bremer soils do not.

Typical pedon in an area of Vesser silt loam, 0 to 2
percent slopes, in a cultivated field 1,120 feet west and
1,000 feet north of the southeast corner sec. 24, T. 86
N, R. 11 W,

Ap—0 to 7 inches; very dark brown (10YR 2/2) heavy
silt loam, dark grayish brown (10YR 4/2) dry; moder-
ate very fine granular structure; friable; neutral;
abrupt smooth boundary.

A12—7 to 11 inches; very dark gray (10YR 3/1) heavy
silt loam, gray (10YR 5/1) dry; few fine distinct dark
reddish brown (2.5YR 2/4) mottles; moderate fine
granular structure; friable; medium acid; abrupt
smooth boundary.

A21—11 to 15 inches; very dark gray (10YR 3/1) silt
loam; gray (10YR 6/1) dry; many fine faint dark gray
(10YR 4/1) mottles; moderate medium platy struc-
ture; friable; strongly acid; clear wavy boundary.

A22—15 to 19 inches; very dark gray (10YR 3/1) silt
loam; continuous light gray (10YR 7/1) coatings on
peds; fine distinct dark brown (7.5YR 4/4) mottles;
moderate medium platy structure; friable; strongly
acid; abrupt wavy boundary.

B21t—19 to 31 inches; black (10YR 2/1) medium to
heavy silty clay loam; few patchy gray (10YR 6/1)
coatings on peds; few fine distinct reddish brown
(5YR 4/4) and few fine faint dark gray (10YR 4/1)
mottles; moderate medium prismatic structure part-
ing to fine subangular blocky and angular blocky;
firm; few thin continuous clay films on peds; strongly
acid; clear smooth boundary.

B22tg—31 to 39 inches; mottled dark gray (5Y 4/1) and
gray (5Y 5/1) heavy silty clay loam; very dark gray
(10YR 3/1) coatings on peds and prisms; common
fine distinct dark brown (7.5YR 4/4) mottles; moder-
ate medium prismatic structure parting to fine suban-
gular blocky and angular blocky; firm; thin nearly
continuous clay films on prisms and peds; strongly
acid; clear smooth boundary.

B23tg—39 to 45 inches; dark gray (5Y 4/1) silty clay
loam; very dark gray (10YR 3/1) coatings on some
prisms; moderate medium prismatic structure parting
to moderate fine subangular blocky; firm; thin patchy
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clay films on prism faces; strongly acid; clear
smooth boundary.

B24tg—45 to 54 inches; light gray (5Y 6/1) light silty
clay loam; common fine and medium prominent red-
dish brown (5YR 4/4) and yellowish red (5YR 4/6)
mottles; moderate medium prismatic structure; firm;
thin patchy clay films on prism faces; dark stains in
root channels; medium acid; clear smooth boundary.

B3g—54 to 60 inches; light gray (5Y 6/1) light silty clay
loam; gray (5Y 5/1) coatings on some prisms; few
fine prominent strong brown (7.5YR 5/6) mottles;
weak medium prismatic structure; friable; slightly
acid.

Solum thickness ranges from 50 to 70 inches or more.

The A1 horizon ranges from black (10YR 2/1) to very
dark grayish brown (10YR 3/2). The A1 horizon ranges
from heavy silt loam to light silty clay loam. It is 11 to 20
inches thick. The A2 horizon ranges from very dark gray
(10YR 3/1) or dark gray (10YR 4/1) to grayish brown
(10YR 5/2). The A2 horizon is silt loam. It is 8 to 20
inches thick.

The B2tg horizon has hue of 10YR or 5Y, value of 3
through 6, and chroma of 1 or 2. The B2tg horizon is
heavy to light silty clay loam. Reaction in the B2 horizon
is medium acid or strongly acid.

Walford series

The Walford series consists of poorly drained or very
poorly drained, slowly permeable soils in flat or slightly
depressed areas on loess covered high stream benches.
The slope range is 0 to 1 percent.

Walford soils are similar to the bench phases of Atter-
berry, Muscatine, and Tama soils. They have a thicker
and more prominent A2 horizon than do Atterberry soils.
They have an A2 horizon; the Muscatine and Tama soils
do not. They have a grayer B horizon and are more
poorly drained than the Atterberry, Muscatine, and Tama
soils.

Typical pedon in an area of Walford silt loam, sandy
substratum, 0 to 1 percent slopes, in a cultivated field
860 feet east and 660 feet north of the southwest corner
sec. 19, T. 86 N.,, R. 10 W.

Ap—O0 to 8 inches; very dark grayish brown (10YR 3/2)
silt loam; dark grayish brown (10YR 4/2) dry; weak
fine granular structure; friable; few fine distinct
brown (7.5YR 4/4) oxide concretions; slightly acid;
abrupt smooth boundary.

A2—8 to 16 inches; grayish brown (10YR 5/2) silt loam,
light gray (10YR 7/2) dry; very dark grayish brown
(10YR 3/2) coatings on peds; few fine faint brown
(7.5YR 4/4) mottles; weak thick platy structure; fri-
able; medium acid; clear smooth boundary.

B1—16 to 21 inches; grayish brown (10YR 5/2) light silty
clay loam; gray (10YR 5/1) coatings on peds; many
medium distinct yellowish brown (10YR 5/6) mottles;

99

moderate fine subangular blocky structure; friable;
many faint light gray (10YR 7/1) silt coatings on
peds dry; few fine brown (7.5YR 4/4) oxide concre-
tions; medium acid; clear smooth boundary.

B21t—21 to 28 inches; gray (10YR 5/1) silty clay loam;
light gray (10YR 6/1) coatings on peds, many
medium distinct yellowish brown (10YR 5/6) mottles;
weak fine prismatic structure parting to weak fine
subangular blocky; firm; few thin discontinuous clay
films; nearly continuous white (10YR 8/1) silt coat-
ings on peds dry; medium acid; gradual smooth
boundary.

B22t—28 to 38 inches; gray (10YR 5/1) silty clay loam;
dark gray (10YR 4/1) coatings on peds; many
medium distinct yellowish brown (10YR 5/6) mottles;
moderate fine prismatic structure; firm; discontinuous
clay films on surfaces of peds and in root channels;
many fine brown (7.5YR 4/4) oxide concretions;
medium acid; gradual smooth boundary.

B31t—38 to 47 inches; gray (10YR 5/1) light silty clay
loam; many fine distinct yellowish brown (10YR 5/6)
mottles; weak medium prismatic structure; friable;
few thick discontinuous very dark gray (10YR 3/1)
clay films on surfaces of peds and in root channels;
common fine brown (7.5YR 4/4) oxide concretions;
medium acid; abrupt smooth boundary.

IB32—47 to 60 inches; yellowish brown (10YR 5/4)
gravelly loamy sand; few fine faint grayish brown
(10YR 5/2) mottles; weak coarse subangular blocky
structure; very friable; slightly acid.

Solum thickness ranges from 50 to 70 inches.

The A1 or Ap horizon is very dark gray (10YR 3/1) or
very dark grayish brown (10YR 3/2). It is 6 to 9 inches
thick. The A2 horizon has hue of 10YR or 2.5Y, value of
4 through 6, and chroma of 1 or 2. It ranges from 6 to 14
inches thick.

The B2t horizon has hue of 10YR or 2.5Y, value of 4
through 6, and chroma of 1 or 2 with higher chroma
mottles. Clay content of the Bt horizon ranges from 32 to
38 percent with a weighted clay average of less than 35
percent. Depth to loamy sand or gravelly loamy sand is
45 to 58 inches. Reaction is medium acid to strongly
acid in the most acid part of the B horizon.

Waubeek series

The Waubeek series consists of moderately well
drained, moderately permeable soils in uplands. These
soils formed in 24 to 40 inches of loess and in the
underlying glacial till. The slope range is 2 to 9 percent.

Waubeek soils are similar to Dinsdale, Klinger, and
Maxfield soils. They have a thinner A horizon than do
those soils. They have a browner B horizon and are
better drained than the Klinger and Maxfield soils.

Typical pedon in an area of Waubeek silt loam, 2 to 5
percent slopes, in a pasture 1,700 feet east and 327 feet
north of the center sec. 2, T. 85 N., R. 11 W.
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Ap—O0 to 7 inches; very dark grayish brown (10YR 3/2)
heavy silt loam, grayish brown (10YR 5/2) dry; weak
fine granular structure; friable; neutral; abrupt
smooth boundary.

B1t—7 to 11 inches; brown (10YR 4/3) light silty clay
loam, pale brown (10YR 6/3) dry; some dark brown
(10YR 3/3) coatings on peds; moderate very fine
granular structure; friable; thin discontinuous clay
fims on ped faces; slightly acid; clear smooth
boundary.

B21t—11 to 16 inches; dark yellowish brown (10YR 4/4)
silty clay loam; moderate very fine subangular blocky
structure; friable; thin nearly continuous clay films on
ped faces; strongly acid; clear smooth boundary.

B22t—16 to 23 inches; dark yellowish brown (10YR 4/4)
silty clay loam; dark brown (10YR 4/3) coatings on
peds; moderate fine and very fine subangular blocky
structure; friable; few light grayish brown (10YR 6/2)
silt coatings on peds, dry; thin nearly continuous
clay films on ped faces; strongly acid; gradual
boundary.

B23t—23 to 33 inches; dark yellowish brown (10YR 4/4)
silty clay loam; moderate medium and fine subangu-
lar blocky structure; friable; light grayish brown
(10YR 6/2) silt coatings on peds, dry; thin nearly
continuous clay films on ped faces; stone line at 33
inches; strongly acid; abrupt smooth boundary.

|IB24t—33 to 36 inches; dark yellowish brown (10YR
4/4) and vyellowish brown (10YR 5/4) light loam;
weak medium prismatic structure parting to moder-
ate fine and medium subangular blocky; friable; light
brownish gray (10YR 6/2) silt coatings on peds, dry;
thin discontinuous clay films on peds and sand
grains; faint stone line at 36 inches; strongly acid;
abrupt smooth boundary.

1IB25t—36 to 46 inches; yellowish brown (10YR 5/6)
heavy loam; grayish brown (2.5Y 5/2) coatings on
some prism faces; many fine distinct grayish brown
(2.5Y 5/2) mottles; moderate medium prismatic
structure parting to moderate medium subangular
blocky; firm; thin discontinuous clay films on peds;
medium acid; gradual wavy boundary.

[IB3t—46 to 59 inches; mottled yellowish brown (10YR
5/6) and grayish brown (2.5Y 5/2) heavy loam;
moderate medium prismatic structure; firm; thin dis-
continuous brown (10YR 4/3) clay films on some
prism faces and in root channels; medium acid;
abrupt wavy boundary.

[IC—59 to 63 inches; yellowish brown (10YR 5/4) heavy
loam; common medium distinct grayish brown (2.5Y
5/2) mottles; heavy loam; massive; firm; slight ef-
fervescence; neutral.

The solum thickness is typically more than 45 inches
and ranges from 42 to 60 inches. The loess is commonly
24 to 40 inches thick and ranges from 20 to 40 inches.

The A1 or Ap horizon is very dark brown (10YR 2/2),
very dark grayish brown (10YR 3/2), or very dark gray
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(10YR 3/1). It is 6 to 10 inches thick. If an A2 horizon
occurs, it is dark grayish brown (10YR 4/2) or brown
(10YR 4/3 or 5/3). In some cultivated or eroded areas,
the A2 horizon is completely incorporated into the Ap
horizon. In some pedons, the Ap horizon is underlain
abruptly by a B1 horizon that is brown (10YR 4/3) and
has dark brown (10YR 3/3) coatings on peds.

The upper part of the B horizon is silty clay loam with
28 to 33 percent clay. It has hue of 10YR, value of 4 or
5, and chroma of 3 to 5. The lower part of the B horizon
has hue of 10YR or 7.5YR, value of 4 or 5, and chroma
of 4 through 8 with few to common low chroma mottles.
The lower B horizon ranges from loam or sandy clay
loam to light clay loam. Lenses of sandy loam or loamy
sand as much as 10 inches thick are between the loess
and the glacial till in places. Reaction ranges from
medium to strongly acid in the B horizon.

Waukee series

The Waukee series consists of well drained soils that
are moderately permeable in the upper part and are very
rapidly permeable in the lower part. They are on bench-
es. They formed in 32 to 40 inches of loam and in the
underlying coarse sand and gravel. The slope range is 0
to 5 percent.

Waukee soils are similar to Saude, Sattre, and Lawler
soils. They are deeper to coarse textured material than
the Saude soils. They have a thicker A1 horizon than do
Sattre soils. They have a browner B horizon and are
better drained than Lawler soils.

Typical pedon in an area of Waukee loam, 0 to 2
percent slopes, in a cultivated field 1,475 feet west and
75 feet north of the southeast corner sec. 25, T. 86 N,
R. 10 W.

Ap—O0 to 8 inches; very dark brown (10YR 2/2) loam,
dark grayish brown (10YR 4/2) dry; moderate fine
granular structure; friable; neutral; abrupt smooth
boundary.

A12—8 to 16 inches; very dark brown (10YR 2/2) loam,
dark grayish brown (10YR 4/2) dry; moderate fine
granutar structure; friable; slightly acid; clear smooth
boundary.

B1—16 to 23 inches; very dark grayish brown (10YR
3/2) loam; very dark brown (10YR 2/2) coatings on
peds; moderate medium subangular blocky struc-
ture; friable; medium acid; clear smooth boundary.

B21—23 to 27 inches; brown (10YR 4/3) loam; very dark
grayish brown (10YR 3/2) coatings on some peds;
moderate medium subangular blocky structure; fri-
able; medium acid; clear smooth boundary.

B22—27 to 35 inches; dark yellowish brown (10YR 4/4)
loam; dark brown (10YR 3/3) coatings on peds;
moderate medium subangular blocky structure; fri-
able; medium acid; abrupt smooth boundary.

B3—35 to 37 inches; dark yellowish brown (10YR 4/4)
sandy loam with some gravel; dark brown (10YR
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3/3) coatings on some peds; weak medium suban-
gular blocky structure; very friable; neutral; abrupt
wavy boundary.

C—37 to 60 inches; yellowish brown (10YR 5/4) coarse
sand with some gravel; single grained; loose; neu-
tral.

Thickness of the solum may or may not correspond to
the depth to coarse loamy sand or gravelly sand. Depth
to sandy and gravelly material is typically 32 to 40
inches.

The A1 or Ap horizon is black (10YR 2/1) or very dark
brown (10YR 2/2). It is loam or silt loam high in content
of sand. The A horizon ranges from 13 to 18 inches in
thickness.

The B2 horizon typically has hue of 10YR, value of 4
or 5, and chroma of 3 through 6. The B2 horizon is loam,
sandy clay loam, or heavy sandy loam. It ranges from
about 18 to 24 percent clay. Reaction is medium or
strongly acid in the B horizon.

The C horizon is loamy coarse sand, coarse sand,
gravelly sand, or sand. It is about 10 to 20 percent
gravel but ranges to as much as 20 to 50 percent by
volume in some places.

Waukegan series

The Waukegan series consists of well drained soils
that are moderately permeable in the upper part and are
rapidly permeable in the lower part. They are on bench-
es. They formed in 24 to 40 inches of silty material and
in the underlying sandy material. The slope range is 0 to
5 percent.

Waukegan soils are similar to Whittier soils. They are
associated with Waukee soils. They have a thicker and
generally darker colored A horizon than do Whittier soils.
They contain less sand in the upper part of the solum
than do Waukee soils.

Typical pedon in an area of Waukegan silt loam, 0 to 2
percent slopes, in a cultivated area 60 feet west and 915
feet south of the center sec. 29, T. 82 N, R. 12 W.

Ap—0 to 8 inches; very dark brown (10YR 2/2) silt loam,
dark grayish brown (10YR 4/2) dry; moderate very
fine granular structure; friable; neutral; abrupt
smooth boundary.

A12—8 to 13 inches; very dark grayish brown (10YR
3/2) silt loam, grayish brown (10YR 5/2) dry; moder-
ate very fine subangular blocky structure; friable;
slightly acid; clear wavy boundary.

B1—13 to 18 inches; brown (10YR 4/3) light silty clay
loam; dark brown (10YR 3/3) coatings on peds;
moderate very fine subangular blocky structure; fri-
able; medium acid; clear wavy boundary.

B21—18 to 25 inches; dark yellowish brown (10YR 4/4)
light silty clay loam; moderate medium subangular
blocky structure; friable; medium acid; gradual
smooth boundary.
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B22—25 to 33 inches; dark yellowish brown (10YR 4/4)
silt loam; moderate medium subangular blocky struc-
ture; friable; few light brownish gray (10YR 6/2) silt
coatings on peds; medium acid; abrupt smooth
boundary.

B23—33 to 36 inches; dark yellowish brown (10YR 4/4)
loam; moderate medium subangular blocky struc-
ture; friable; medium acid; abrupt smooth boundary.

IB3—36 to 49 inches; yellowish brown (10YR 5/4)
loamy sand; single grained; loose; medium acid;
clear wavy boundary.

JIC1—49 to 60 inches; yellowish brown (10YR 5/6) sand;
single grained; loose; medium acid.

Thickness of the solum ranges from 42 to about 60
inches. Depth to contrasting textures ranges from about
30 to 40 inches.

The A1 horizon is typically black (10YR 2/1), very dark
brown (10YR 2/2), or very dark grayish brown (10YR
3/2). If an A3 horizon occurs, it is very dark brown
(10YR 2/2) or very dark grayish brown (10YR 3/2). Total
thickness of the A horizon ranges from 10 to 17 inches.

The B2 horizon typically has hue of 10YR, value of 4
or 5, and chroma of 3 through 6. It is typically silty clay
loam but ranges to silt loam, loam, and loamy sand.
Reaction in the B horizon ranges from medium to strong-
ly acid.

The C horizon has hue of 10YR, value of 4 or 5, and
chroma of 3 through 6. It is stratified loamy sand and
sand.

Whalan series

The Whalan series consists of well drained soils that
are moderately permeable in the upper part and moder-
ately slowly or slowly permeable in the lower part. They
are on ridgetops and side slopes in uplands. These soils
formed in 20 to 30 inches of loamy material over lime-
stone bedrock. The slope range is 2 to 9 percent.

Whalan soils are similar to Rockton soils but have a
thinner and generally lighter colored A1 horizon than do
those soils.

Typical pedon in an area of Whalan loam, 20 to 30
inches to limestone, 2 to 9 percent slopes, in a pasture
1,260 feet north and 490 feet west of the center sec. 14,
T.85N,R. 10W.

A1—0 to 2 inches; very dark grayish brown (10YR 3/2)
light loam; grayish brown (10YR 5/2) dry; weak fine
granular structure; friable; slightly acid; clear smooth
boundary.

A2—2 to 5 inches; brown (10YR 4/3) light loam; light
brownish gray (10YR 6/2) dry; weak fine platy struc-
ture; friable; medium acid; clear wavy boundary.

B1—5 to 10 inches; dark yellowish brown (10YR 4/4)
loam; light brownish gray (10YR 6/2) sand and silt
coatings on peds dry; some dark brown (10YR 3/3)
coats on peds; moderate fine angular blocky struc-
ture; friable; medium acid; clear wavy boundary.
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B21t—10 to 16 inches; dark yelliowish brown (10YR 4/4)
heavy loam; moderate fine and medium angular
blocky structure; friable; thin discontinuous brown
(10YR 4/3) clay films on peds; medium acid; gradual
smooth boundary.

B22t—16 to 26 inches; dark yellowish brown (10YR 4/4)
heavy loam; moderate fine and medium angular
blocky structure; friable; thin discontinuous clay films
on peds; medium acid; clear wavy boundary.

I1IB23t—26 to 28 inches; dark yellowish brown (10YR
4/4) silty clay; moderate fine subangular blocky
structure; firm; thin continuous clay films on peds;
few dark (10YR 3/3) stains on peds; about 50 per-
cent by volume limestone fragments; neutral; abrupt
wavy boundary.

R—28 inches; fragmented limestone.

Solum thickness and depth to limestone bedrock is 20
to 30 inches.

The A1 horizon ranges from 2 to 6 inches in thickness.
It is very dark grayish brown (10YR 3/2) and dark brown
(10YR 3/3). The A2 horizon is 2 to 6 inches thick. It is
dark grayish brown (10YR 4/2), brown (10YR 4/3), or
grayish brown (10YR 5/2).

The upper part of the B horizon is dark yellowish
brown (10YR 4/4) or brown (10YR 4/3) loam. Reaction
is medium acid to strongly acid in the upper part of the
B2 horizon. If a |IB horizon occurs, it is clay loam, silty
clay or clay 2 to 4 inches thick.

Whittier series

The Whittier series consists of well drained soils that
are moderately permeable in the upper part and rapidly
permeable in the lower part. These soils are on high
stream benches along rivers and major streams. They
formed in 24 to 40 inches of silty material and in the
underlying sand and gravel. The slope range is 1 to 4
percent.

Whittier soils are similar to Waukegan soils but have a
thinner and generally lighter colored A horizon than do
those sails.

Typical pedon in an area of Whittier silt loam, 1 to 4
percent slopes, in a cultivated field 1,700 feet east and
275 feet north of the center sec. 6, T. 85 N.,, R. 10 W,

Ap—0 to 7 inches; dark brown (10YR 3/3) silt loam;
brown (10YR 5/3) dry; weak fine granular structure;
friable; neutral; abrupt smooth boundary.

B1—7 to 11 inches; dark yellowish brown (10YR 4/4)
light silty clay loam; pale brown (10YR 6/3) silt coat-
ings on peds dry; moderate very fine subangular
blocky structure; friable; brown (10YR 4/3) thin dis-
continuous clay films on ped faces; neutral, clear
smooth boundary.

B21t—11 to 21 inches; dark yellowish brown (10YR 4/4)
silty clay loam; pale brown (10YR 6/3) silt coatings
on peds dry; moderate fine angular blocky and su-
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bangular blocky structure; friable; brown (10YR 4/3)
thin nearly continuous clay films on ped faces;
slightly acid; abrupt smooth boundary.

B22t—21 to 27 inches; dark yellowish brown (10YR 4/4)
silty clay loam; pale brown (10YR 6/3) silt coatings
on peds dry; moderate fine and medium angular
blocky and subangular blocky structure; friable;
brown (10YR 4/3) thin nearly continuous clay films
on ped faces; medium acid; abrupt wavy boundary.

1IB23t—27 to 31 inches; dark yellowish brown (10YR
4/4) loam; weak coarse prismatic structure parting
to moderate medium subangular blocky; friable;
medium acid; clear smooth boundary.

IC1—31 to 39 inches; yellowish brown (10YR 5/4)
loamy sand, single grained; loose; several dark yel-
lowish brown (10YR 4/4) clay discontinuous bands
about 1 inch thick; slightly acid; clear wavy bound-
ary.

[IC2—39 to 60 inches; yellowish brown (10YR 5/6)
loamy sand with some gravel; single grained; slightly
acid.

Solum thickness typically ranges from 30 to 48 inches.
it may or may not correspond to the depth to loamy
sand or sand. Depth to the sandy material is typically 30
to 40 inches but may be as little as 24 inches.

The A1 or Ap horizon is dark brown (10YR 3/3) or
very dark grayish brown (10YR 3/2). It is 6 to 9 inches
thick. If an A2 horizon occurs, it is dark grayish brown
(10YR 4/2) or brown (10YR 4/3). It typically is about 2
to 5 inches thick, but in eroded areas it may be wholly
incorporated into the plow layer.

The B2 horizon has hue of 10YR, value of dominantly
4 or 5, and chroma of 3 or 4. It is silty clay loam with 28
to 33 percent clay. The lIB horizon is loam or sandy
loam. Reaction ranges from medium acid to strongly acid
in the most acid part.

The C horizon is fine sand or loamy sand.

Wiota series

The Wiota series consists of well drained soils that are
moderately permeable in the upper part and rapidly or
very rapidly permeable in the lower part. They are on low
stream benches. They formed in moderately fine tex-
tured alluvium. The slope range is 1 to 3 percent. The
Wiota soils in Benton County do not have the argillic
horizon that is typical for the Wiota series. This differ-
ence does not alter the use or behavior of these soils.

Wiota soils are similar to Nevin and Bremer soils. They
have a B horizon that is not so gray as that of those
soils. They are also better drained than those soils.

Typical pedon in an area of Wiota silt loam, loamy
substratum, 1 to 3 percent slopes, in a cultivated field
1,760 feet south and 635 feet east of the northwest
corner sec. 27, T. 82 N, R. 10 W.

Ap—oO0 to 7 inches; very dark brown (10YR 2/2) silt loam,
dark grayish brown (10YR 4/2) dry; weak fine granu-
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lar structure; friable; neutral; abrupt smooth bound-
ary.

A12—7 to 12 inches; very dark grayish brown (10YR
3/2) light silty clay loam, grayish brown (10YR 5/2)
dry; very dark brown (10YR 2/2) coatings on peds;
weak very fine subangular blocky structure; friable;
neutral; clear smooth boundary.

A3—12 to 16 inches; dark brown (10YR 3/3) silty clay
loam, brown (10YR 5/3) dry; very dark grayish
brown (10YR 3/2) coatings on some peds; weak
very fine subangular blocky structure; friable;
medium acid; clear smooth boundary.

B1t—16 to 22 inches; brown (10YR 4/3) silty clay loam;
moderate very fine and fine subangular blocky struc-
ture; friable; very thin patchy clay films on peds; few
very fine dark oxides; medium acid; clear smooth
boundary.

B21t—22 to 31 inches; brown (10YR 4/3) silty clay loam;
moderate fine subangular blocky structure; friable;
thin nearly continuous clay films on peds; common
very fine soft oxides; medium acid; gradual smooth
boundary.

B22t—31 to 37 inches; brown (10YR 4/3) silty clay loam;
moderate fine and medium subangular blocky struc-
ture; friable; thin nearly continuous clay films on
peds; pale brown (10YR 6/3) sand and silt coatings
on peds dry; few soft oxides; medium acid; clear
smooth boundary.

B23t—37 to 47 inches; brown (10YR 4/3) silty clay loam;
common fine faint grayish brown (10YR 5/2) mot-
tles; common fine distinct yellowish brown (10YR
5/6 and 5/8) mottles; weak fine prismatic structure
parting to moderate fine and very fine subangular
blocky; friable; thin patchy clay films on prism and
ped faces; pale brown (10YR 6/3) sand and silt
coatings on peds dry; slightly acid; abrupt wavy
boundary.

C—47 to 60 inches; dark yellowish brown (10YR 4/4)
sandy loam; common fine faint dark grayish brown
(10YR 4/2) and grayish brown (10YR 5/2) mottles;
massive; very friable; slightly acid.

The solum ranges from 36 to 60 inches in thickness.

The A1 or Ap horizon is black (10YR 2/1), very dark
brown (10YR 2/2), very dark gray (10YR 3/1), or very
dark grayish brown (10YR 3/2). The A horizon is heavy
silt loam or light silty clay loam. It is about 14 to 24
inches thick.

The B horizon is brown (10YR 4/3) or dark yellowish
brown (10YR 4/4). It is silty clay loam 20 to 40 inches
thick. Reaction is slightly acid or medium acid in the
most acid part of the B2 horizon.

The C horizon is brown (10YR 4/4) with grayish brown
and yellowish brown mottles. It typically is sandy loam or
loamy sand but ranges to stratified loam or silt loam in
places.
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Zook series

The Zook series consists of poorly drained, slowly
permeable soils formed in alluvium on level flood plains
along rivers and major streams. The slope range is 0 to
2 percent.

Zook soils are associated with Colo soils. They have a
higher clay content throughout the profile than do Colo
soils.

Typical pedon in an area of Zook silty clay loam, 0 to
2 percent slopes, in a cultivated area 2,175 feet east
and 200 feet north of the southwest corner sec. 29, T.
82 N.,,R. 12 W.

Ap—0 to 8 inches; black (10YR 2/1) silty clay loam, dark
gray (10YR 4/1) dry; moderate medium subangular
blocky structure parting to moderate fine granular;
firm; neutral; clear boundary.

A12—8 to 14 inches; black (N 2/0) heavy silt clay loam,
dark gray (10YR 4/1 dry) moderate very fine suban-
gular blocky structure; firm; neutral; gradual smooth
boundary.

A13—14 to 26 inches; black (N 2/0) heavy silty clay
loam, dark gray (10YR 4/1) dry; weak medium pris-
matic structure parting to moderate very fine suban-
gular blocky and granular; firm; neutral; gradual
smooth boundary.

A14—26 to 37 inches; black (N 2/0) light silty clay; weak
medium prismatic structure parting to moderate very
fine subangular blocky and granular; firm; sheen on
faces of peds; neutral; gradual smooth boundary.

AC~—37 to 45 inches; black (N 2/0) silty clay; weak fine
prismatic structure; firm; sheen on faces of peds;
neutral; gradual smooth boundary.

C1—45 to 53 inches; black (10YR 2/1) silty clay; weak
medium prismatic structure; firm; neutral; gradual
smooth boundary.

C2--53 to 60 inches; very dark gray (10YR 3/1) clay
loam; few fine faint dark grayish brown (2.5Y 4/2)
mottles; massive; common hard dark reddish brown
(5YR 2/2) 2 to 3 millimeter oxides; neutral.

Solum thickness ranges from 36 to 60 inches.

The A horizon is black (N 2/0 or 10YR 2/1). It is
heavy silty clay loam in the upper part and heavy silty
clay loam to silty clay in the lower part. It is 36 to 45
inches thick.

The B horizon, where present, and the C horizon are
very dark gray (10YR 3/1), dark gray (10YR to 5Y 4/1),
and gray (5Y 5/1). They are heavy silty clay loam, light
silty clay, or clay loam.

Formation of the soils

In this section the factors of soil formation are dis-
cussed and related to the soils in the survey area. In
addition, the influence of man on the soil is discussed.
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Factors of soil formation

Soil is produced by the action of soil-forming process-
es on material deposited or accumulated by geologic
agencies. The characteristics of the soil at any given
point are determined by (a) the physical and mineral
composition of the parent material, (b) the climate under
which the soil has accumulated and existed since accu-
mulation, (c) the plant and animal life on and in the soil,
(d) the relief, or lay of the land, and (e) the length of time
the forces of soil development have acted on the soil
material (2).

Climate and vegetation are the active factors in the
formation of soil. They act on the parent material that
has accumulated through the weathering of rock and
slowly change it into a natural body with genetically relat-
ed horizons. The effects of climate and vegetation are
conditioned by relief. Parent material also affects the
kind of profile that forms and, in extreme cases, deter-
mines it almost entirely. Finally, time is needed. It may
be much or little, but some time is required for horizon
differentiation. A long period generally is required for
distinct horizons to develop.

The factors of soil formation are so closely interrelated
in their effects on the soil that few generalizations can
be made regarding the effect of one unless conditions
are specified for the other four. Many of the processes
of soil development are unknown.

Parent material and geology

The accumulation of parent material is the first step in
the development of a soil. Some soils in Benton County
formed as the result of weathering in place of bedrock.
Most soils, however, formed in material that was trans-
ported from the site of the parent rock and redeposited
through the action of glacial ice, water, wind, and gravity.

The principal parent materials in Benton County are
glacial drift, loess, alluvium, and eolian, or wind-deposit-
ed, sand. Much less extensive parent materials are or-
ganic deposits and residuum.

Glacial drift is all rock material transported by glacier
ice, all deposits made by glacier ice, and all deposits of
dominantly glacial origin made in the sea or in bodies of
glacial meltwater. It includes glacial till, which is unsorted
sediment made up of particles ranging in size from boul-
ders to clay (7).

At least twice during the glacial period, continental ice
or glaciers moved over Benton County. The record of
these invasions is contained in the unconsolidated rock
material deposited by the melting ice and by meltwater
streams. The older ice sheet, known as the Nebraskan,
occurred some 750,000 years ago (3). It was followed by
the Aftonian interglacial period. The Kansan glaciation is
thought to have started about 500,000 years ago.

A more recent glaciation was recognized by Leighton
(4) as the lowan substage of the Wisconsin glaciation,
but recent studies indicate that conclusions formed from
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studies made before 1960 are questionable. Intensive,
detailed geomorphic stratigraphic work shows that the
landscape is a multilevel sequence of erosion surfaces
and that many of the levels are cut into Kansan and
Nebraskan till. Ruhe's study in Tama and Linn Counties
(9) demonstrated that lowan till does not exist, but that
an erosion surface complex does exist in the lowan
region. The multilevel lowan surface is a series of steps
from major drainageways toward bounding divides. It is
marked by a stone line where it cuts Kansan and Ne-
braskan till. The stone line occurs on all levels of the
stepped surfaces and passes under the alluvium along
drainageways.

Soils formed in glacial drift on the lowan erosion sur-
face are the Bassett, Clyde, Coggon, Donnan, Floyd,
Kenyon, Readlyn, Schley, and Tripoli soils. in these soils
a loamy surficial sediment about 1 to 2 feet thick overlies
the glacial material. This sediment is deeper, however, in
such soils as the Clyde, Floyd, and Schley soils on lower
concave slopes and in waterways. A stone line or pebble
band commonly separates the friable loamy surficial
sediment from the firm loam or ciay loam glacial till.
Donnan soils formed in loamy material and in the clayey
paleosol derived from glacial till.

Loess is windblown silt. It forms a mantle of variable
thickness over the glacial drift in much of the upland. In
general the loess is thickest along the southern bound-
ary of the county. Very little loess is in the northeastern
corner of the county. Where the loess is more than 40
inches thick, the Tama, Downs, or Fayette soils formed.
Where the loess is 20 to 40 inches thick over glacial till,
Dinsdale, Klinger, Maxfield, or Waubeek soils formed.
The elongated, loess-capped ridges oriented northwest-
erly to southeasterly and are called pahas (70, 77). They
stand apart on the lowan plain or merge with similar
features to form lengthy ridges or broad plateaus.

Alluvium is sediment transported and deposited by
water. Alluvial deposits of Late Wisconsin age occur
under the flood plains and terraces of watercourses in
Benton County as lenses and layers of sand, gravel, silt,
and clay. Along major streams alluvial material is as
much as 95 feet thick; along small streams it is less than
5 feet thick. Waukee soils formed in loamy alluvium over
sand and gravel. The Waukegan soils formed in silty
alluvium over sand and gravel.

Some alluvial material, which was transported only a
short distance, accumulated at the foot of the slope on
which it originated. This material is called “local” allu-
vium and retains many characteristics of the soils in the
area from which it eroded. The Ely soil is an example. It
occurs at the foot of slopes, directly below loess-derived
soils.

When streams overflow their channels and water
spreads over the flood plain, coarse-textured material is
deposited first. Fine-textured sediment, such as silt, is
deposited by more slowly moving water. After the flood
has passed, the finest particles, or clay, settle from the
water left standing in the lowest part of the flood plain.
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Spillville soils formed in loamy material. Nodaway soils
formed in finer textured silty material. Colo soils, which
are on the lowest part of the flood plain, contain more
clay and typically are silty clay loam throughout.

Eolian sand or wind-deposited sand occurs in uplands
and on benches. In glacial till uplands, sand occurs as
low mounds or dunes underlain by till at various depths.
Sand also occurs in areas intermingled with areas of
loess soils. Wind-deposited sand consists largely of
quartz which is very fine and fine in size and is highly
resistant to weathering. It has not been altered apprecia-
bly since it was deposited. Soils that formed mainly in
wind-deposited sand are Dickinson, Lamont, and Sparta
soils.

Organic deposits occur in old lakebeds or swamps that
supported a thick growth of water-tolerant plants. Poor
drainage retarded the decay of the plant remains, which
accumulated over a period of time. The organic material
ranges from about 10 to 60 inches in thickness and in a
few areas it is more than 60 inches thick. Palms soils
formed in organic material.

Residuum is the material derived from the weathering
in places of sedimentary rock or of the material just over
sedimentary rock. It is a very minor parent material in
Benton County. The underlying bedrock belongs to the
Devonian and Pennsylvanian systems. Strata of sand-
stone, limestone, dolomite, and shale are stacked in
layer-cake fashion. The Upper and Middle Devonian
series crops out or underlies the glacial till in most of the
county. The Pennsylvanian system underlies the glacial
till in an area of the southern part of the county.

Climate

The morphology of most of the soils indicates that the
climate under which they formed was similar to the pres-
ent one. At present, the climate is fairly uniform through-
out the county. It is marked by wide seasonal extremes
in temperature. Precipitation is distributed throughout the
year. According to available evidence, the soils of
Benton County have developed under this midcontinen-
tal, subhumid climate for at least 3,000 years. Between
5,000 and 16,000 years ago, the climate was conducive
to the growth of forest vegetation (6).

Temperature, rainfall, relative humidity, and length of
frost-free period are important in determining the vegeta-
tion. Climate is also a major factor in determining the
kinds of soils that develop from plant materials because
the rate and intensity of hydrolysis, carbonation, oxida-
tion, and other important chemical reactions in the soil
are influenced by climate.

The influence of the general climate of the region is
somewhat modified by local conditions in or near the
developing soil. For example, south-facing, dry, sandy
slopes have a local climate or microclimate that is
warmer and less humid than the climate of nearby areas.
Low-lying, poorly drained areas are wetter and colder
than most areas around them. These contrasts account
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for some of the differences in soils within the same
general climatic region.

Plant and animal life

All living organisms—plants, animals, bacteria, and
fungi—influence soil formation. Plants are responsible for
the content of organic matter and nutrients and the color
of the surface layer. Animals such as earthworms and
burrowing animals help to keep the soil open and
porous. Bacteria and fungi decompose the vegetation,
thus releasing nutrients for plant food.

Most of the soils in Benton County developed under
prairie grasses or a mixture of prairie grasses and water-
tolerant plants. Because the grasses have many roots
and tops that have decayed on or in the soil, the soils
have a thick, dark surface layer. Kenyon and Floyd soils
are examples.

The soils which developed under timber vegetation
have a thinner, lighter surface layer. Organic matter, prin-
cipally from leaves, was deposited only on the surface of
the soil. Fayette and Coggon soils are examples.

In many areas soils developed for a time under prairie
grasses and then under forest vegetation. These soils
are intermediate between soils formed entirely under
grass and those formed entirely under forest. Downs and
Waubeek soils are examples.

The Tama, Downs, and Fayette soils are members of
a group of soils that formed from the same kind of
parent material under comparable environment except
for native vegetation. Differences in native vegetation
account for the main differences in morphology of soils
of this group.

Relief

Relief, or topography, influences soil development
mainly through its effect on drainage, runoff, and ero-
sion. In Benton County the relief ranges from level to
very steep.

Water soaks into nearly level areas that are not
flooded. On steeper slopes, more water runs off and less
penetrates the soil. The Dinsdale, Klinger, and Maxfield
soils all formed in the same kind of parent material under
similar vegetation but differ because of topographic posi-
tion. Maxfield soils are on broad, level or nearly level,
high upland flats. Klinger soils are on nearly level ridges
and long, gentle, concave slopes. Dinsdale soils are on
gently sloping to moderately sloping uplands.

In depressions which collect and impound water for a
period of time, the soils are poorly drained and have a
distinct, lighter colored subsurface layer and a gray sub-
soil. Walford soils formed in depressions.

Soils on steep slopes have weak soil development.
Most of the water that falls on their surface runs off.
Sogn soils are an example.

Soils that formed in alluvium on bottom lands, such as
Colo and Spillville soils, are nearly level. Their micro-
relief, however, affects runoff, depth to water table, and
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amount of new sediment. Colo soils, which are on low
elevations, have a high water table and impound water
for short periods of time. Spillville soils, on slightly higher
elevations are moderately well drained.

Aspect as well as gradient influences soil develop-
ment. South-facing slopes generally are warmer and
drier than north-facing slopes and consequently support
a different kind and amount of vegetation.

The influence of a porous, rapidly permeable parent
material may override the influence of topography. Dick-
inson soils, for example, are somewhat excessively
drained even though they are nearly level to strongly
sloping, because they are moderately rapid to rapidly
permeable.

Time

The length of time that the soil material remains in
place and is acted on by the soil-forming processes
affects the kind of soil that develops. Older or strongly
developed soils show well defined genetic horizons. The
Tama, Downs, and Fayette soils are examples. A youn-
ger soil shows only weakly developed horizons. Some
soils that formed in alluvium show little or no profile
development because fresh material is deposited periodi-
cally. The material has not been in place long enough for
well defined genetic horizons to develop under the influ-
ence of the climate and vegetation. Nodaway soils are
an example. Soils on steep slopes show little or no
development because soil material is removed before it
has time to develop into a deep profile. Sogn soils are
an example.

The resistance of materials may modify the effect of
time. Soils that formed in material resistant to weather-
ing, such as quartz sand, do not change much with time.
Examples are Chelsea and Sparta soils.

Where organic material, such as wood, has been
buried by deposition through the action of ice, water, or
wind, the age of a landscape can be determined by a
process known as radiocarbon dating (8).

The loess in Benton County, from which Tama,
Downs, and Fayette soils formed, is probably 14,000 to
20,000 years old. Recent studies by Ruhe and others (9)
show that the lowan erosion surface formed during loess
deposition time. The lowan surface beneath the loess
could be as young as 14,000 years, which dates the
close of the major loess deposition in lowa. The surface
not covered by loess can be younger than the loess.
The lowan surface where covered by loam surficial sedi-
ment is younger than 14,000 years, and soils on the
slopes are probably much younger. Soils such as the
Bassett, Kenyon, Aredale, Readlyn, and Tripoli soils are
on this surface. The Floyd, Clyde, and Schley soils are
younger, as they are cut in and below these higher-lying
soils.
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The influence of man

Important changes occurred when man settled Benton
County and began to cultivate the soils. Some had little
effect on soil productivity, and others had drastic effects.

Water erosion caused the most obvious changes. Cul-
tivation makes sloping areas more susceptible to ero-
sion, which removes topsoil, organic matter, and plant
nutrients. Sheet erosion, which is the most prevalent in
the county, removes a few inches of topsoil at a time,
but in deep soils cultivation usually destroys all evidence
of this loss. In places, shallow and deep gullies have
formed, and the eroded material has been deposited on
the lower slopes.

Wind erosion also occurs when man cultivates the soil.
Coarse textured soils blow, especially when the land is
left bare and the topsoil is dry. On nearly level fields that
have been fallplowed, dark topsoil can be seen mixed
with the snow or piled along fence rows and road
ditches.

The well developed granular structure of the surface
layer, apparent in virgin grassland, begins to break down
in fields that are continuously cultivated. The surface soil
tends to bake and become hard when dry. Fine-textured
soils that have been plowed continuously when wet tend
to puddie and are less permeable than similar soils in
undisturbed areas. In some fields of fine-textured soils, a
compact layer which is hard when dry and is less perme-
able than the subsoil has formed below the plowed layer.
This layer is called a “plowsole”, or “plowpan.”

In many places, dark-colored, low-lying soils have re-
ceived lighter colored deposits. Nodaway silt loam is a
soil formed in recent alluvium that shows the influence of
man. It has strata of light and dark colored material
washed from the hillsides and deposited by floods. This
erosion has taken place since man began cultivating the
hillsides.

Man has also done much to increase productivity and
to reclaim areas not suitable for crops. He has estab-
lished drainage ditches and diversions at the foot of
slopes to prevent flooding of the lowlands, which can
now be cultivated. He has also added commercial fertiliz-
ers to counteract deficiencies in plant nutrients so that
the soil can be more productive than virgin soil.
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Glossary

Alluvium. Material, such as sand, silt, or clay, deposited
on land by streams.

Area reclaim (in tables). An area difficult to reclaim after
the removal of soil for construction and other uses.
Revegetation and erosion control are extremely diffi-
cult.

Available water capacity (available moisture capac-
ity). The capacity of soils to hold water available for
use by most plants. It is commonly defined as the
difference between the amount of soil water at field
moisture capacity and the amount at wilting point. It
is commonly expressed as inches of water per inch
of soil. The capacity, in inches, in a 60-inch profile
or to a limiting layer is expressed as—

Inches
VOIY 1OW...oiiirricirsciri et Oto3
LOW. et 3to6
Moderate......c.cerenin 6to9
HIGN. e 9to 12
Very high.......ceovcoeringseenne More than 12

Bedrock. The solid rock that underlies the soil and other
unconsolidated material or that is exposed at the
surface.

Bottom land. The normal flood plain of a stream, sub-
ject to flooding.
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Capillary water. Water held as a film around soil parti-
cles and in tiny spaces between particles. Surface
tension is the adhesive force that holds capillary
water in the soil.

Clay. As a soil separate, the mineral soil particles less
than 0.002 millimeter in diameter. As a soil textural
class, soil material that is 40 percent or more clay,
less than 45 percent sand, and less than 40 percent
silt.

Clay film. A thin coating of oriented clay on the surface
of a soil aggregate or lining pores or root channels.
Synonyms: clay coating, clay skin.

Coarse textured soil. Sand or loamy sand.

Complex, soll. A map unit of two or more kinds of soil in
such an intricate pattern or so small in area that it is
not practical to map them separately at the selected
scale of mapping. The pattern and proportion of the
soils are somewhat similar in all areas.

Conservation tillage. Preparing a seedbed with a mini-
mum of soil disturbance and leaving the needed
amount of crop residue on the surface to protect the
soil.

Consistence, soil. The feel of-the soil and the ease with
which a lump can be crushed by the fingers. Terms
commonly used to describe consistence are—
Loose.—Noncoherent when dry or moist; does not
hold together in a mass.

Friable.—When moist, crushes easily under gentle
pressure between thumb and forefinger and can be
pressed together into a lump.

Firm.—When moist, crushes under moderate pres-
sure between thumb and forefinger, but resistance is
distinctly noticeable.

Plastic.—When wet, readily deformed by moderate
pressure but can be pressed into a lump; will form a
“wire” when rolled between thumb and forefinger.
Sticky.—When wet, adheres to other material and
tends to stretch somewhat and pull apart rather than
to pull free from other material.

Hard.—When dry, moderately resistant to pressure;
can be broken with difficulty between thumb and
forefinger.

Soft—When dry, breaks into powder or individual
grains under very slight pressure.

Cemented.—Hard; little affected by moistening.

Contour stripcropping (or contour farming). Growing
crops in strips that follow the contour. Strips of
grass or close-growing crops are alternated with
strips of clean-tilled crops or summer fallow.

Control section. The part of the soil on which classifica-
tion is based. The thickness varies among different
kinds of soil, but for many it is that part of the soil
profile between depths of 10 inches and 40 or 80
inches.

Corrosive. High risk of corrosion to uncoated steel or
deterioration of concrete.

Cutbanks cave (in tables). The walls of excavations
tend to cave in or slough.
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Depth to rock. Bedrock is too near the surface for the
specified use.

Drainage class (natural). Refers to the frequency and
duration of periods of saturation or partial saturation
during soil formation, as opposed to altered drain-
age, which is commonly the result of artificial drain-
age or irrigation but may be caused by the sudden
deepening of channels or the blocking of drainage
outlets. Seven classes of natural soil drainage are
recognized:

Excessively drained.—Water is removed from the
soil very rapidly. Excessively drained soils are com-
monly very coarse textured, rocky, or shallow. Some
are steep. All are free of the mottling related to
wetness.

Somewhat excessively drained.—Water is removed
from the soil rapidly. Many somewhat excessively
drained soils are sandy and rapidly pervious. Some
are shallow. Some are so steep that much of the
water they receive is lost as runoff. All are free of
the mottling related to wetness.

Well drained.—Water is removed from the soil readi-
ly, but not rapidly. It is available to plants throughout
most of the growing season, and wetness does not
inhibit growth of roots for significant periods during
most growing seasons. Well drained soils are com-
monly medium textured. They are mainly free of
mottling.

Moderately well drained.—Water is removed from
the soil somewhat slowly during some periods. Mod-
erately well drained soils are wet for only a short
time during the growing season, but periodically for
long enough that most mesophytic crops are affect-
ed. They commonly have a slowly pervious layer
within or directly below the solum, or periodically
receive high rainfall, or both.

Somewhat poorly drained.—Water is removed slowly
enough that the soil is wet for significant periods
during the growing season. Wetness markedly re-
stricts the growth of mesophytic crops unless artifi-
cial drainage is provided. Somewhat poorly drained
soils commonly have a slowly pervious layer, a high
water table, additional water from seepage, nearly
continuous rainfall, or a combination of these.

Poorly drained.—Water is removed so slowly that
the soil is saturated periodically during the growing
season or remains wet for long periods. Free water
is commonly at or near the surface for long enough
during the growing season that most mesophytic
crops cannot be grown unless the soil is artificially
drained. The soil is not continuously saturated in
layers directly below plow depth. Poor drainage re-
sults from a high water table, a slowly pervious layer
within the profile, seepage, nearly continuous rain-
fall, or a combination of these.

Very poorly drained.—Water is removed from the
soil so slowly that free water remains at or on the
surface during most of the growing season. Unless
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the soil is artificially drained, most mesophytic crops
cannot be grown. Very poorly drained soils are com-
monly level or depressed and are frequently
ponded. Yet, where rainfall is high and nearly con-
tinuous, they can have moderate or high slope gradi-
ents.

Eolian soil material. Earthy parent material accumulated
through wind action; commonly refers to sandy ma-
terial in dunes or to loess in blankets on the surface.

Erosion. The wearing away of the land surface by water,
wind, ice, or other geologic agents and by such
processes as gravitational creep.

Erosion (geologic). Erosion caused by geologic proc-
esses acting over long geologic periods and result-
ing in the wearing away of mountains and the build-
ing up of such landscape features as flood plains
and coastal plains. Synonym: natural erosion.
Erosion (accelerated). Erosion much more rapid
than geologic erosion, mainly as a result of the ac-
tivities of man or other animals or of a catastrophe
in nature, for example, fire, that exposes the sur-
face.

Excess fines (in tables). Excess silt and clay in the soil.
The soil does not provide a source of gravel or sand
for construction purposes.

Fertility, soll. The quality that enables a soil to provide
plant nutrients, in adequate amounts and in proper
balance, for the growth of specified plants when
light, moisture, temperature, tilth, and other growth
factors are favorable.

Field moisture capacity. The moisture content of a soil,
expressed as a percentage of the ovendry weight,
after the gravitational, or free, water has drained
away; the field moisture content 2 or 3 days after a
soaking rain; also called normal field capacity,
normal moisture capacily, or capillary capacity.

Fine textured solil. Sandy clay, silty clay, and clay.

First bottom. The normal flood plain of a stream, sub-
ject to frequent or occasional flooding.

Flood plain. A nearly level alluvial plain that borders a
stream and is subject to flooding unless protected
artificially.

Foot slope. The inclined surface at the base of a hill.

Frost action (in tables). Freezing and thawing of soil
moisture. Frost action can damage roads, buildings
and other structures, and plant roots.

Genesis, soil. The mode of origin of the soil. Refers
especially to the processes or soil-forming factors
responsible for the formation of the solum, or true
soil, from the unconsolidated parent material.

Glacial till (geology). Unsorted, nonstratified glacial drift
consisting of clay, silt, sand, and boulders transport-
ed and deposited by glacial ice.

Gleyed soil. Soil that formed under poor drainage, re-
sulting in the reduction of iron and other elements in
the profile and in gray colors and mottles.

Grassed waterway. A natural or constructed waterway,
typically broad and shallow, seeded to grass as pro-
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tection against erosion. Conducts surface water
away from cropland.

Gravel. Rounded or angular fragments of rock up to 3
inches (2 millimeters to 7.5 centimeters) in diameter.
An individual piece is a pebble.

Horizon, soil. A layer of soil, approximately parallel to
the surface, having distinct characteristics produced
by soil-forming processes. In the identification of soil
horizons, an upper case letter represents the major
horizons. Numbers or lower case letters that follow
represent subdivisions of the major horizons. An ex-
planation of the subdivisions is given in the Soi/
Survey Manual. The major horizons of mineral soil
are as follows:

O horizon.—An organic layer of fresh and decaying
plant residue at the surface of a mineral soil.

A horizon.—The mineral horizon at or near the sur-
face in which an accumulation of humified organic
matter is mixed with the mineral material. Also, a
plowed surface horizon, most of which was originally
part of a B horizon.

B horizon.—The mineral horizon below an A horizon.
The B horizon is in part a layer of transition from the
overlying A to the underlying C horizon. The B hori-
zon also has distinctive characteristics such as (1)
accumulation of clay, sesquioxides, humus, or a
combination of these; (2) prismatic or blocky struc-
ture; (3) redder or browner colors than those in the
A horizon; or (4) a combination of these. The com-
bined A and B horizons are generally called the
solum, or true soil. If a soil does not have a B
horizon, the A horizon alone is the solum.

C horizon.—The mineral horizon or layer, excluding
indurated bedrock, that is little affected by soil-form-
ing processes and does not have the properties
typical of the A or B horizon. The material of a C
horizon may be either like or unlike that in which the
solum formed. If the material is known to differ from
that in the solum, the Roman numeral |l precedes
the letter C.

R layer.—Consolidated rock beneath the soil. The
rock commonly underlies a C horizon, but can be
directly below an A or a B horizon.

Hydrologic soil groups. Refers to soils grouped accord-
ing to their runoff-producing characteristics. The
chief consideration is the inherent capacity of soil
bare of vegetation to permit infiltration. The slope
and the kind of plant cover are not considered but
are separate factors in predicting runoff. Soils are
assigned to four groups. In group A are soils having
a high infiltration rate when thoroughly wet and
having a low runoff potential. They are mainly deep,
well drained, and sandy or gravelly. In group D, at
the other extreme, are soils having a very slow infil-
tration rate and thus a high runoff potential. They
have a claypan or clay layer at or near the surface,
have a permanent high water table, or are shallow
over nearly impervious bedrock or other material. A
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soil is assigned to two hydrologic groups if part of
the acreage is artificially drained and part is un-
drained.

Infiltration. The downward entry of water into the imme-
diate surface of soil or other material, as contrasted
with percolation, which is movement of water
through soil layers or material.

Liquid limit. The moisture content at which the soil
passes from a plastic to a liquid state.

Loam. Soil material that is 7 to 27 percent clay particles,
28 to 50 percent silt particles, and less than 52
percent sand particles.

Loess. Fine grained material, dominantly of silt-sized
particles, deposited by wind.

Low strength. The soil is not strong enough to support
loads.

Medium textured soil. Very fine sandy loam, loam, silt
loam, or silt.

Miscellaneous areas. Areas that have little or no natural
soil and support little or no vegetation.

Morphology, solil. The physical makeup of the soil, in-
cluding the texturs, structure, porosity, consistence,
color, and other physical, mineral, and biological
properties of the various horizons, and the thickness
and arrangement of those horizons in the soil pro-
file.

Mottling, soll. Irregular spots of different colors that vary
in number and size. Mottling generally indicates poor
aeration and impeded drainage. Descriptive terms
are as follows: abundance—few, common, and
many, size—fine, medium, and coarse; and con-
trast—Traint, distinct, and prominent. The size mea-
surements are of the diameter along the greatest
dimension. Fine indicates less than 5 millimeters
(about 0.2 inch); medium, from 5 to 15 millimeters
(about 0.2 to 0.6 inch); and coarse, more than 15
millimeters (about 0.6 inch).

Muck. Dark colored, finely divided, well decomposed or-
ganic soil material.

Munsell notation. A designation of color by degrees of
the three simple variables—hue, value, and chroma.
For example, a notation of 10YR 6/4 is a color of
10YR hue, value of 6, and chroma of 4.

Neutral soll. A soil having a pH value between 6.6 and
7.3. (See Reaction, soil.)

Nutrient, plant. Any element taken in by a plant essen-
tial to its growth. Plant nutrients are mainly nitrogen,
phosphorus, potassium, calcium, magnesium, sulfur,
iron, manganese, copper, boron, and zinc obtained
from the soil and carbon, hydrogen, and oxygen
obtained from the air and water.

Paha. A loess-capped prominence, elliptical in shape,
surrounded by soils that formed in glacial till.

Parent materlal. The unconsolidated organic and miner-
al material in which soil forms.

Percolation. The downward movement of water through
the soil.
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Percs slowly (in tables.) The slow movement of water
through the soil adversely affecting the specified
use.

Permeability. The quality of the soil that enables water
to move downward through the profile. Permeability
is measured as the number of inches per hour that
water moves downward through the saturated soil.
Terms describing permeability are:

Very SloW......cceermeenininisnnes less than 0.06 inch

<. 0.06 t0 0.20 inch
................... 0.2 to 0.6 inch

Moderately slow...
Moderate.......cvecrernreeiniiiiinn, 0.6 inch to 2.0 inches
Moderately rapid..........c.cocovininniirinnne 2.0 to 6.0 inches

RAPId......cooeiiririnerrerenies 6.0 to 20 inches
Very rapid.......creernininnne more than 20 inches

Phase, soll. A subdivision of a soil series based on
features that affect its use and management. For
example, slope, stoniness, and thickness.

pH value. A numerical designation of acidity and alkalin-
ity in soil. (See Reaction, soil.)

Piping (in tables). Formation of subsurface tunnels or
pipelike cavities by water moving through the soil.

Plasticity index. The numerical difference between the
liquid limit and the plastic limit; the range of moisture
content within which the soil remains plastic.

Plastic limit. The moisture content at which a soil
changes from semisolid to plastic.

Productivity (soil). The capability of a soil for producing
a specified plant or sequence of plants under specif-
ic management.

Profile, soil. A vertical section of the soil extending
through all its horizons and into the parent material.

Reaction, soil. A measure of acidity or alkalinity of a
soil, expressed in pH values. A soil that tests to pH
7.0 is described as precisely neutral in reaction be-
cause it is neither acid nor alkaline. The degree of
acidity or alkalinity is expressed as—

pH
Extremely acid........cvivncinimenniin Below 4.5
Very strongly acid...........coervneniiniinininnnnns 4.51t05.0
Strongly acid.............. w....5.1105.5
Medium acCid........cccccvererrererenierenii. 561060
Slightly acid....... .....6.110 6.5
Neutral............... 6.6t07.3
Mildly alkaline............ 741078
Moderately.alkaling.........cccccereeerrnnnicriininnns 79t084
Strongly alkaling........c.cevvveriiieniiniiienn 8.510 9.0
Very strongly alkaline...............cccceeinnae 9.1 and higher

Residuum (residual soll material). Unconsolidated,
weathered, or partly weathered mineral material that
accumulated as consolidated rock disintegrated in

lace.

Rungﬂ. The precipitation discharged into stream chan-
nels from an area. The water that flows off the
surface of the land without sinking into the soil is
called surface runoff. Water that enters the soil
before reaching surface streams is called ground-
water runoff or seepage flow from ground water.

Sand. As a soil separate, individual rock or mineral frag-
ments from 0.05 millimeter to 2.0 millimeters in di-
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ameter. Most sand grains consist of quartz. As a soil
textural class, a soil that is 85 percent or more sand
and not more than 10 percent clay.

Seepage (in tables). The movement of water through the
soil. Seepage adversely affects the specified use.

Series, soll. A group of soils that have profiles that are
almost alike, except for differences in texture of the
surface layer or of the underlying material. All the
soils of a series have horizons that are similar in
composition, thickness, and arrangement.

Shrink-swell. The shrinking of soil when dry and the
swelling when wet. Shrinking and swelling can
damage roads, dams, building foundations, and
other structures. It can also damage plant roots.

Silt. As a soil separate, individual mineral particles that
range in diameter from the upper limit of clay (0.002
millimeter) to the lower limit of very fine sand (0.05
millimeter). As a soil textural class, soil that is 80
percent or more silt and less than 12 percent clay.

Slope. The inclination of the land surface from the hori-
zontal. Percentage of slope is the vertical distance
divided by horizontal distance, then multiplied by
100. Thus, a slope of 20 percent is a drop of 20 feet
in 100 feet of horizontal distance.

Soil. A natural, three-dimensional body at the earth’s
surface. It is capable of supporting plants and has
properties resulting from the integrated effect of cli-
mate and living matter acting on earthy parent mate-
rial, as conditioned by relief over periods of time.

Soil separates. Mineral particles less than 2 mm in
equivalent diameter and ranging between specified
size limits. The names and sizes of separates recog-
nized in the United States are as follows:

Millime-
ters

Very coarse sand.........cveiininnn 20t0 1.0
Coarse Sand.........covvccnincenininnniienns ..1.0t0 05
Medium sand.........cceeeneeeinicninennnnnens 0.5 t0 0.25
Fine sand.........cvivrecnincnoninineninenencnnns 0.25t0 0.10
Very fine sand........c.coeevevenirnrenrerneencecnnenens 0.10 t0 0.05
Sl e eaene 0.05 to 0.002
ClAY....ereveerccreeerrarnisiseareserineresessssersessores Less than 0.002

Solum. The upper part of a soil profile, above the C
horizon, in which the processes of soil formation are
active. The solum in soil consists of the A and B
horizons. Generally, the characteristics of the mate-
rial in these horizons are unlike those of the underly-
ing material. The living roots and plant and animal
activities are largely confined to the solum.

Stone line. A concentration of coarse fragments in a
soil. Generally it is indicative of an old weathered
surface. In a cross section, the line may be one
fragment or more thick. It generally overlies material
that weathered in place and is overlain by recent
sediment of variable thickness.

Structure, soil. The arrangement of primary soil parti-
cles into compound particles or aggregates. The
principal forms of soil structure are—platy (laminat-
ed), prismatic (vertical axis of aggregates longer
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than horizontal), columnar (prisms with rounded
tops), blocky (angular or subangular), and granular.
Structureless soils are either single grained (each
grain by itself, as in dune sand) or massive (the
particles adhering without any regular cleavage, as
in many hardpans).

Substratum. The part of the soil below the solum.

Subsurface layer. Any surface soil horizon (A1, A2, or
A3) below the surface layer.

Surface layer. The soil ordinarily moved in tillage, or its
equivalent in uncultivated soil, ranging in depth from
4 to 10 inches (10 to 25 centimeters). Frequently
designated as the ‘“plow layer,” or the “Ap horizon.”

Taxadjuncts. Soils that cannot be classified in a series
recognized in the classification system. Such soils
are named for a series they strongly resemble and
are designated as taxadjuncts to that series be-
cause they differ in ways too small to be of conse-
quence in interpreting their use and behavior.

Terrace. An embankment, or ridge, constructed across
sloping soils on the contour or at a slight angle to
the contour. The terrace intercepts surface runoff so
that it can soak into the soil or flow slowly to a
prepared outlet without harm. A terrace in a field is
generally built so that the field can be farmed. A
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terrace intended mainly for drainage has a deep
channel that is maintained in permanent sod.

Terrace (geologic). An old alluvial plain, ordinarily flat or
undulating, bordering a river, a lake, or the sea.

Texture, soll. The relative proportions of sand, silt, and
clay particles in a mass of soil. The basic textural
classes, in order of increasing proportion of fine
particles, are sand, loamy sand, sandy foam, loam,
silt, silt loam, sandy clay loam, clay loam, silty clay
loarn, sandy clay, silty clay, and clay. The sand,
loamy sand, and sandy loam classes may be further
divided by specifying ‘‘coarse,” “fine,” or “very
fine.”

Thin layer (in tables). Otherwise suitable soil material
too thin for the specified use.

Tilth, soll. The physical condition of the soil as related
to tillage, seedbed preparation, seedling emergence,
and root penetration.

Topsoll. The upper part of the soil, which is the most
favorable material for plant growth. It is ordinarily
rich in organic matter and is used to topdress road-
banks, lawns, and land affected by mining.

Upland (geology). Land at a higher elevation, in general,
than the alluvial plain or stream terrace; land above
the lowlands along streams.
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TABLE 1.--TEMPERATURE AND PRECIPITATION
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It can be calculated by adding the

and subtracting the temperature below which

22 growing degree day is a unit of heat available for plant growth.

1Recorded in the period 1951-74 at Vinton, Iowa.
growth is minimal for the principal crops in the area (50° F).

maximum and minimum daily temperatures, dividing the sum by 2,
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TABLE 2.-~-FREEZE DATES IN SPRING AND FALL

T
b
' Temperature!
1
]
Probability H 240°F i 280°F H 320 F
| or lower i __or lower | __or lower
| T 1
] ] ]
Last freezing i H
temperature ! |
in spring: ! ' i
1 ] 1
I I ]
1 year in 10 1 1 i
later than-- 1 April 20 | April 27 | May 14
() [] ]
1 i ]
2 years in 10 ! | i
later than-- H April 15 | April 23 | May 9
1 1 []
1 ] 1
5 years in 10 H i 1
later than-- i April 71 April 15 | April 30
1 1 1
i i i
First freezing H |
temperature ' |
in fall: ' ] |
1 1 1
1 t I
1 year in 10 ' ]
earlier than-- | October 13 | October 2 |September 20
) ] 1
] ] 1
2 years in 10 | '
earlier than-- | October 18 | October 8 iSeptember 25
] ) 1
I i ]
5 years in 10 ' ! i
earlier than-- | October 27 | October 18 | October 5
1 ] ]
[l 1 (]

TRecorded in the

at Vinton, Iowa.

period 1951-T4

TABLE 3.--GROWING SEASON

Daily minimum temperature
during growing season!

[]
}
[]
1
]
]
]
Probability | Higher | Higher | Higher

1 than H than | than
| 240 F | 280 F i 320 F
i Days i Days i Days
i ] !

9 years in 10 | 185 i 165 i 140
' | |

8 years in 10 | 191 1 172 E 146
i ] |

5 years in 10 | 202 E 185 E 158
: 1 [

2 years in 10 | 214 E 199 E 170
i | ]

1 year in 10 | 220 i 206 E 176
i ] i

1Recorded in

at Vinton,

Iowa.

the period 1951-74
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TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS
i i i
Map ! Soil name H Acres iPercent
ymbolE i 1
T T
| | a
11B 1Colo~Ely complex, 2 to 5 percent slopeSee-c-cceccecccccavrocnecmcccccr—ccncaroo- —————i 50,960 { 11.1
41 |Sparta loamy fine sand, 0 to 2 percent slopeS~---ceccccccccmmcccrmcccccrcccc e 1 700 | 0.2
41B |Sparta loamy fine sand, 2 to 5 percent slopeS--ceccccccmcccnrccccrocccnnoccneonoo—— i 2,480 | 0.5
41C |Sparta loamy fine sand, 5 to 9 percent slopeS--=c--ceccecceecccmcncncmacaanacccannax ! 2,185 | 0.5
41D iSparta loamy fine sand, 9 to 14 percent slopes ' 440 | 0.1
51 |Vesser silt loam, 0 to 2 percent slopeS-—-e---=-o i 555 | 0.1
54 !Zook silty clay loam, 0 to 2 percent slopeS--=-- ! 1,130 | 0.2
638 IChelsea loamy fine sand, 1 to 5 percent slopes ! 990 | 0.2
63C iChelsea loamy fine sand, 5 to 9 percent slopes i 1,030 | 0.2
63D iChelsea loamy fine sand, 9 to 18 percent slopeS--eecemcccccccrcccrcnceccncncccccccaan H 1,870 | 0.4
63F |Chelsea loamy fine sand, 18 to 25 percent slopeS---=ew--ceecrrcecrcmeeerrccceececcneaca i 365 | 0.1
65E2 |Lindley loam, 14 to 18 percent slopes, moderately eroded~--ceccccecerccceccrccueea- i 800 | 0.2
65F iLindley loam, 18 to 25 percent slopeS--=~c--ececcecemcemcmcsrmmecrecmeceoncoeanoaan ! 450 | 0.1
65F3 iLindley clay loam, 18 to 25 percent slopes, severely erodedv-ce-cecececccccararcaean- : 240 | 0.1
838 iKenyon loam, 2 to 5 percent slopes------ B e PR LT e e L L LR EE i 14,280 | 3.1
83C |Kenyon loam, 5 to 9 percent slopes------ B e L E cmmmeecccceccscccc e i 10,400 | 2.3
83C2 {Kenyon loam, 5 to 9 percent slopes, moderately erodede--=cremeecc--ceccccccncoceccnce 15,555 | 3.4
83D {Kenyon loam, 9 to 14 percent slopeS-=w~mr~cccecrecmceancau-" 450 | 0.1
83D2 {Kenyon loam, 9 to 14 percent slopes, moderately eroded---- 2,970 | 0.6
84 iClyde silty clay loam, 0 to 2 percent slopeSece--cccrmccacecrccccancccacnocncocaaaeax 2,010 | 0.4
109C |Backbone fine sandy loam, 4 to 12 percent slopeSeeec-=cew--- B e e L L L P LT i 395 | 0.1
110B |Lamont fine sandy loam, 2 to 5 percent 8lopeSec--cecemcccerrcccccercccaceccncccnanax i 1,310 ¢ 0.3
110C jLamont fine sandy loam, 5 to 9 percent SlopeS--=~-cceccccecccceaccaax B et 1 690 | 0.2
118 iGarwin silty clay loam, 0 to 2 percent sSlopeSem----vccccccoecccrcrronnncrcccncenanns 1 5,375 | 1.2
119 {Muscatine silty clay loam, 0 to 2 percent slopeSec--cec-mccercccceccmcmarccccooonaa—x 1 10,575 | 2.3
119B |Muscatine silty clay loam, 2 to 5 percent slopeSe-c--cecmcccccmmcccercccccanccunaax i 11,825 | 2.6
120 {Tama silty clay loam, 0 to 2 percent 8l0peS-==---cesccccemcccrcccaonrmcccencoocaaaan | 480 | 0.1
120B |Tama silty clay loam, 2 to 5 percent slopeS-=~--=eccmeerccrrccncnrrcececreee—ec——e—— | 20,045 | 4.4
120C {Tama silty clay loam, 5 to 9 percent SlopeSec-—-cecmcecoccccerccwencccccnnocooc—aaaoa ! 1,765 | 0.4
120C2 |Tama silty clay loam, 5 to 9 percent slopes, moderately eroded --------------------- ! 2,060 | 0.4
122 iSperry silt loam, 0 to 1 percent 8lopeS~~-ce-mcemcccmcccerccrrocccon oo oam oo 1 170 | *
127 IWiota silt loam, loamy substratum, 1 to 3 percent slopeSecmc--ccccccaccmccccancaaa= | 1,660 | 0.4
133 iColo silty clay loam, 0O to 2 percent SlopeSes-c-c-weeccccccwecccracccccnrocccccoeo—x { 21,835 | 4.8
159 {Finchford loamy sand, 0 to 2 percent slopeS----ee-cccecceccavrccconccnmnearccooaaaax | 945 | 0.2
162B |Downs silt loam, 2 to 5 percent slopeS-=wec-cccecrccemmcucemccerocccmcncneccreoscoom- i 1,155 | 0.3
162C {Downs silt loam, 5 to 9 percent slopeS-=e=-ccecccmccccraces B e T L PRSP P i 1,425 | 0.3
162C2 {Downs silt loan, 5 to 9 percent slopes, moderately eroded--we---cer—c-ecccccuococaac | 2,430 | 0.5
162D |Downs silt loam, 9 to 14 percent SlopeS-=eec———cacmcceeccccvcocmcenmaccccmannecnca= | 670 | 0.1
162D2 |Downs silt loam, 9 to 14 percent slopes, moderately erodede--e~s---=ecrmccccccccccno—x { 755 | 0.2
163B |Fayette silt loam, 2 to 5 percent slopeSe---c--cceccccmcmrrccanaaa" S LT TR i 1,450 | 0.3
163C |Fayette silt loam, 5 to 9 percent SlopeS~-cec-c-mee-cccemmeerccecccccreccceeracenocan i 6,450 | 1.4
163C2 |Fayette silt loam, 5 to 9 percent slopes, moderately erodede-weece--- B T 1 4,960 | 1.1
163D |Fayette silt loam, 9 to 14 percent slopeS-=e---ccmccccomce—ceaco—aan B i TR 1 5,260 | 1.1
163D2 |Fayette silt loam, 9 to 14 percent slopes, moderately eroded-------- cmmemem—cmeeea ) 5,470 | 1.2
163E |Fayette silt loam, 14 to 18 percent slopesS--v-cceroceem——eccacooo—u- L L B L ) 4,320 | 0.9
163E2 |Fayette silt loam, 14 to 18 percent slopes, moderately eroded------ecmmec-e—ccccocoo- i 5,710 | 1.2
163F |Fayette silt loam, 18 to 25 percent SlopeS-----ceccceem—crcceecccorcacmaemcoononann 1 5,740 | 1.2
163F2 |Fayette silt loam, 18 to 25 percent slopes, moderately eroded-~---ecm———ec-—cec——o- i 3,355 | 0.7
163G |Fayette silt loam, 25 to 40 percent slopeS----ee~-cer-cercceccccccccacccccconcanoc=x | 2,230 | 0.5
1718 |Bassett loam, 2 to 5 percent slopes----- DL L L L EEE LS P L PR ! 945 | g.2
171C }Bassett loam, 5 to 9 percent slopeS----- B LT T ettt B et | 580 | 0.1
171C2 |Bassett loam, 5 to 9 percent slopes, moderately eroded-----wero--ecraccreccceoacnax i 1,540 | 0.3
171D |Bassett loam, 9 to 14 percent 8lopeSe---wee-ceemcccccccemoceo—corco oo ceonoaoon 1 485 | 0.1
171D2 |Bassett loam, 9 to 14 percent slopes, moderately eroded---=m--w=---- B et D T ! 1,590 | 0.3
175 'Dickinson fine sandy loam, 0 to 2 percent slopeS--ecec-cewc-cec—cacc—o—-- B et L i 355 | 0.1
175B |Dickinson fine sandy loam, 2 to 5 percent SlopeS=-----ccocececcerrommcaercccecno—o- | 4,980 | 1.1
175C iDickinson fine sandy loam, 5 to 9 percent sSlopeS-w---=eec--ew-—oo---- R e | 1,865 | 0.4
177 !Saude loam, O to 2 percent slopes------- Lt B L LT T mmmmeemmccme——— i 470 | 0.1
177B {Saude loam, 2 to 5 percent 8l0peS--——==--—cccmceemccecemmecceecocceccsoooocooccooooo ] 810 | 0.2
177C |Saude loam, 5 to 9 percent slopes--~---- B e T R i | 635 | 0.1
178 {Waukee loam, 0 to 2 percent slopeSe~~-=--= —emmeeme— e L ataltd ~erememmee————— | 1,400 | 0.3
1788 |Waukee loam, 2 to 5 percent SlOpeS-e---—=e-c—ccccm——ccm-aeccmcememmmmceeesmcsoaoooo ] 2,135 | 0.5
184B !Klinger silty clay loam, 1 to 4 percent SlopeSeer-ws-c-ee-cceeccccccccocomccmoncnnnx | 1,560 | 0.3
1988 !Floyd loam, 1 to 4 percent SlopeS---m--=cem-cceccmcaccmcemeenccoano" R e L LT ] 2,060 | 0.4
207C |Whalan loam, 20 to 30 inches to limestone, 2 to 9 percent slopesS---e~-ceccec-cecc-oo ] 255 | 0.1
214C }Rockton loam, 20 to 30 inches to limestone, 2 to 9 percent slopeS---~e----ec-——ao-- i 345 | 0.1
220 {Nodaway silt loam, 0 to 2 percent SlopeS--e~--=eemceec-mecmcecccccccoccconccomooena ] 3,290 i 0.7
221B }Palms muck, 1 to 4 percent slopes-----== ————————— et E L P R P ] 150 | "
226 !Lawler loam, 32 to 40 inches to sand or gravel, 0 to 2 percent slopes--------=----- | 2,110 | 0.5
284 |Flagler sandy loam, 0 to 2 percent slopesSe--ce-ccmcecmcmcorcccen——ax B e e e i 1,075 | 0.2

See footnote at end of table.
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T L3 T
] ] I
Map | Soil name | Acres {Percent

symbol| } i

' T !

] ' |
2848 |(Flagler sandy loam, 2 to 5 percent SlopeS----weemmcmecmcccecccacce—aoo Y ! 600 | 0.1
285C |Burkhardt sandy loam, 2 to 9 percent SlopeS--e~cecmaccccmmmcacccancaa= e ] uos5 | 0.1
291 {Atterberry silt loam, 1 to 3 percent slopeS-ec-——-= D DL L TP PSS B ! 655 | 0.1
293C (Chelsea-Lamont-Fayette complex, 5 to 9 percent slopeS-ce---uccnmmccau~ R et ] 1,970 | 0.4
293D |{Chelsea-Lamont-Fayette complex, 9 to 18 percent SlopeSe--=ececcmcceccccccccrcccacaa—- H 4,490 | 1.0
293F jChelsea-Lamont-Fayette complex, 18 to 30 percent slopeS-—-eeemceccecce—ccawaocccaana i 2,115 | 0.5
302B |{Coggon loam, 2 to 5 percent SlopeS--=cececmemcecccccmmcmcrccccccncae——= B e 1 270 | 0.1
302C |Coggon loam, 5 to 9 percent SlOpeS-weeme——cccececcmmcmcccerc—cececcmmmeem—————————— ] 425 | 0.1
302C2 iCoggon loam, 5 to 9 percent slopes, moderately eroded i 240 | 0.1
315 iFluvaquents, sandy and loamye--==-ecescccccmcccacrconacrcccaraccnceera== H 6,180 | 1.3
350 {Waukegan silt loam, 0 to 2 percent slopes H 2,820 | 0.6
350B {Waukegan silt loam, 2 to 5 percent slopes | 1,495 | 0.3
352B |WHittier silt loam, 1 to 4 percent slopes : 515 | 0.1
377B iDinsdale silty clay loam, 2 to 5 percent SlopeS~--=c——cccmmceccccccccavcomccemmm——- ) 69,465 | 15.2
377C |Dinsdale silty clay loam, 5 to 9 percent SlopeSe===-~- esemmemecmeecseeme——wc———————— ! 28,705 | 6.2
377C2 |Dinsdale silty clay loam, 5 to 9 percent slopes, moderately erodedem-—vecemccccanan ] 8,265 | 1.8
382 iMaxfield silty clay loam, O to 2 percent SlopeSee--ecerecmcmeraccccer—cccceeo—a—cn-- | 280 | 0.1
391B i{Clyde-Floyd complex, 1 to 4 percent slopeSeec—ce--= B T T e L L L SR ! 10,550 | 2.3
398 iTripoli clay loam, 0 to 2 percent slopeS--eewm----= B e LR | 285 | 0.1
399 iReadlyn loam, 1 to 3 percent SlopeS-=eem-reccwccceccecccccerccccccaec—ccccemeo———an—o ! 1,985 | 0.4
407B |Schley loam, 1 to 4 percent SlopeS-ewer~---cececmmccmcccccecccccccccncceecmcccecooan i 1,445 | 0.3
408B 10lin fine sandy loam, 2 to 5 percent slopesS—-=-we-=-= ] 4,390 | 1.0
408C |0lin fine sandy loam, 5 to 9 percent 8l0peS-—wecececccccnmccaea- ! 1,200 | 0.3
412C |Sogn loam, 5 to 9 percent SlopeS-ceeecmcmmccccaccca i 380 | 0.1
412D {Sogn loam, 9 to 18 percent SlopeSe--cecacccamcccce- - ! 515 | 0.1
412F (Sogn loam, 18 to 40 percent 3lopeS-=weemm-mmccccccccaccccceraccnccocemmmerem———— ——— 650 | 0.1
420 {Tama silty clay loam, benches, 0 to 2 percent Slope§e~--wwem——cecen——== B et ! 2,650 | 0.6
420B |Tama silty clay loam, benches, 2 to 5 percent slopes | 810 | 0.2
426B |Aredale loam, 2 to 5 percent Slopes----ewecece—-o m~emmeemmmmemm——————— ! 4,565 | 1.0
426C |Aredale loam, 5 to 9 percent SlopeS-—-ecececcccccaaa BT T i i 1,450 | 0.3
428B (Ely silt loam, 2 to 5 percent 8lOpeS=—=-—r—cccceercmmcemc e cmemm o ! 4,785 | 1.0
485 1Spillville loam, 0 to 2 percent SlOpeS--=ecmcccc-ceccecmcccecrccceec—ccencecccceano=n ' 1,495 | 0.3
536 iHanlon fine sandy loam, 0 to 2 percent SlopeSe---—ceccccccmrccccncocecmccaaan—— ————t 360 | 0.1
727 judolpho loam, 32 to 40 inches to sand or gravel, 0 to 2 percent SlopeSe--eccecec—aa-a 1 605 | 0.1
729B |Nodaway-Radford silt loams, 2 to 5 percent SlopeSee~ccccmcmcccomccarccccecccccccaanx 1 3,215 | 0.7
771B |Waubeek silt loam, 2 to 5 percent SlopeS---cecececmcccccccrmcccccccca=-" B LT e T | 2,355 | 0.5
771C {Waubeek silt loam, 5 to 9 percent slopeS--cecm--—== B e e T D e e i 710 0.2
771C2 |Waubeek silt loam, 5 to 9 percent slopes, moderately erodede---ecemmocccemeaccaonaa- ! 880 | 0.2
778 iSattre loam, 0 to 2 percent SlopeS-emmecc-cceccemccccummccerccccecccccccnacccnac—aaoa } 320 | 0.1
778B (Sattre loam, 2 to 5 percent 8l0OpPeSe—-—-—cccmcecc e memcmccccem— e H 395 | 0.1
782B {Donnan silt loam, 2 to 5 percent SlopeS<eeemccccceramcccrmcccaonoc—eo- ———————— ! 200 | *
782C2 {Donnan silt loam, 5 to 9 percent slopes, moderately erodede=eeceeccccaa D ] 540 | 0.1
1043 |Bremer silty clay loam, sandy substratum, 0 to 2 percent Slopes-—--=—ecccceece——-- -———- 1,625 | 0.4
1088 |Nevin silty clay loam, sandy substratum, 0 to 2 percent SlOpeS—ecceccccccene———- ———— 1,840 | 0.4
1119  |Muscatine silty clay loam, benches, 0 to 2 percent SlopeS-—==-——-cc-ccmccmceccccena—o ! 2,700 | 0.6
1133 |{Colo silty clay loam, channeled, 0 to 2 percent SlopeS-w-meec—cccceccmcccaanaa—- ————] 1,045 | 0.2
1160 |(Walford silt loam, sandy substratum, O to 1 percent SlopeS--—-—-—--ceccrcccmcm——cemaouo ! 1,115 | 0.2
1291 |Atterberry silt loam, benches, 0 to 2 percent SlopeS----ewececmcccccerrccaccna=" ~——-] 780 | 0.2
1485 |Spillville loam, channeled, 0 to 2 percent 8lopeS--~e--—cccemcmccccmcmcacoa——=- ~——= 1,325 | 0.3
1688 |(Koszta silt loam, loamy substratum, 0 to 2 percent slopeS---meeccemccmconnaaaa- -—— 960 | 0.2
5030 Pits, qUArrieS--c-ceceacmcccccmmmemccecccceme B ~——- 240 | 0.1
5040 (Orthents, loaMye-e--eccccacccccemacccccaccecnmcccccccnccccccccnrrcccem e ee——— ———— 155 | #

i Watereeeememecacccamcccccnas emeeeeceeercemcceeccceereceeecce— e m———————— ————] 3,100 ! 0.7

i R T

| TOtalemmmmacmemmo—amee e S SO | 459,520 } 100.0

[] ]
! [] ]
"

Less than 0.1 percent.
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the soil is not suited to the crop or the crop generally is not grown on the soil]

[Yields are those that can be expected under a high level of management,
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H i i | i i i
Soil name and i 1 1 | Grass- | Smooth |Bromegrass-| Kentucky
map symbol ' Corn { Soybeans | Oats | legume hay| bromegrass| alfalfa | bluegrass
1 1 1 [] [] ] 1
1 1 1 ] ] 1 ]
T Bu H Bu H Bu H Ton 1 KOM™ H EOM¥* ) RAOM*
i - 1 - i - ) - ! - 1 ! -
1291 mmmmmccccecmcccmceaaea ! 125 | 45 | 93 | 5.0 | 7.0 | 8.3 i 4.0
Atterberry ! ! H i ! i !
] 1 [] 1 [] 1 []
] 1 ] ] ] 1 1
1485 =ecccmccm e cccccccaaa i -— -——— -— -—= - -— 3.8
Spillville | | i i | | i
i ' ' | ' } |
1688--—ccmccmcccccceaaaaea } 108 ¢ 41 81 | 4.5 | 6.5 | -— 3.7
Koszta i i 1 i i ! i
| ] ] 1 | ] |
5030%%, i i i i H 1 i
Pits i ] ] ' i ] i
] [] 1 ] [] [] []
I 1 ] ] ] [ ]
5040%%, i i i ! 1 |
Orthents | | i ] i i i
[] ] ] ] ] 1 1
1 ] 1 [} 1 | |

* Animal-unit-month:

one mule, five sheep, or five goats) for 30 days.
*# See description of the map unit for composition and behavior characteristics of the map unit.

The amount of forage or feed required to feed one animal unit (one cow, one horse,
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[The symbol < means less than;

TABLE 6.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS

> means more than,

to the given height on that soil]

SOIL SURVEY

Absence of an entry indicates that trees generally do not grow

i Trees having predicted Z20-year average heights, In Teel, of--
Soil name and | T 1 T T
map symbol 1 <8 i 8-15 ! 16-25 ) 26-35 ! >35
! i i i i
i i T | 1
| i i ! i
11B#%; i | ! | i
Colommmmucccaaaa |Redosier dogwood |Tatarian tLaurel willow, iGreen ash--ecee-- iSilver maple,
H ! honeysuckle, ! Amur maple, 1 \ eastern
| | Zabel ! northern white- | | cottonwood.
1 { honeysuckle. | cedar, i H
i ' | i i
Elyseeeeccacacan {Redosier dogwood, |Tatarian |Eastern redcedar, |Red pine, Norway |Eastern
| gray dogwood. | honeysuckle, ! Amur maple, | spruce, common | cottonwood,
i | H { hackberry. { silver maple.
! ! i i i
41, 41B, 41C, 41D-}European privet }Autumn-olive--=-=s {Austrian pine, {Eastern white i -—
Sparta ! H i tall purple { pine, red pine. |
] | | willow. i i
] i | i i
Hleccmcccccccne—- iRedosier dogwood |Tatarian | Amur maple, iGreen ashee=ae-o--o {Eastern
Vesser ! | honeysuckle, i northern white- | | cottonwood,
| { Zabel | cedar, laurel i | silver maple.
] | honeysuckle. ! willow. i !
: = | ! !
Blececccncccnncan IRedosier dogwood |Tatarian iNorthern white- iGreen asheeee-aaa {Silver maple,
Zook H | honeysuckle, | cedar, laurel ! | eastern
H | Zabel ! willow, Amur 1 | cottonwood.
i ! honeysuckle. ! maple. ' !
! ' | 1 '
63B, 63C, 63D---~~-|Siberian peashrub,|Eastern redcedar, |Common hackberry, | —-— H -—
Chelsea | gray dogwood. ! Russian-olive, | eastern white i 1
1 | Siberian ! pine, red pine. | !
| | crabapple, i ' 1
! | nannyberry ! i |
! | viburnum, ! i i
i ! i ] |
63F. ' i ! | 1
Chelsea ' | | | !
l % ! ‘ ’
65E2, 65F, 65F3---| —— {Amur honeysuckle, |Eastern redcedar | —— ! ——
Lindley ! | autumn-olive, ] ! !
! | American i i 1
| | cranberrybush, ! 1 1
1 ] ] (] ]
] i ] i ]
838, 83C, 83c2, ! i i | i
83D, 83D2-~=cw-- {Redosier dogwood, |Tatarian {Eastern redcedar, |Red pine, Norway |[Eastern
Kenyon | gray dogwood. i honeysuckle. \ Amur maple. | spruce, common | cottonwood,
E ! E ; hackberry. | silver maple.
) 1 [} :
T {Redosier dogwood |Tatarian {Amur maple, iGreen ashe-—cacaao iEastern
Clyde 1 | honeysuckle, ! northern white- | | cottonwood,
h | Zabel | cedar, laurel ! ! silver maple.
H | honeysuckle. ! willow. H !
[] ] ] 1 t
1 I ] I ]
109Cmcecenmecnca= iSiberian peashrub,|Russian-olive, iNannyberry ! -—- H -—-
Backbone | gray dogwood. | eastern redcedar.| viburnum, common | |
E E ! hackberry. i |
1 ] ] ] :
110B, 110C--------{Redosier dogwood, {Tatarian {Eastern redcedar, |Red pine, Norway |Eastern
Lamont | gray dogwood. | honeysuckle. | Amur maple. | spruce, common | cottonwood,
! H ! | hackberry. | silver maple.
i i ] | i
118crcncncccccaan |Redosier dogwood |[Tatarian {Amur maple, iGreen ash-e-cee-- {Eastern
Garwin | | honeysuckle, ! northern white- | | cottonwood,
1 \ Zabel ! cedar, laurel H | silver maple.
! ! honeysuckle. ! willow. i 1
! ! i i '
119, 119Becccccaa |Redosier dogwood, |Tatarian {Eastern redcedar, |Red pine, Norway |Eastern
Muscatine { gray dogwood. { honeysuckle. { Amur maple. | spruce, common | cottonwood,
i ! ! | hackberry. | silver maple.
i | d | '

See footnote at end of table,



BENTON COUNTY

, IOWA

TABLE 6.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued

1 Trees having predicted 20-year average heights, in feet, of--
Soil name and |} T T 1 i
map symbol H <8 ! 8-15 | 16=-25 | 26-35 i >35
[] [] [] 1 ]
[] [] 1 | |
i | 1 T i
| H i i i
120, 120B, 120C, | i i i i
120C2--mvccwacaaa |Redosier dogwood, |Tatarian {Eastern redcedar, |Red pine, Norway |[Silver maple,
Tama ! gray dogwood. ! honeysuckle, i Amur maple, | spruce, common | eastern
i ! H { hackberry. | cottonwood.
t [] ] ] ]
t ] ] I )
1220 ccmccmancancaa iRedosier dogwood |Tatarian | Amur maple, {Green ash----cee-- iEastern
Sperry | | honeysuckle, | northern white- | { cottonwood,
i i Zabel | cedar, laurel 1 { silver maple.
! ! honeysuckle, | willow. | i
] [] [] 1 1
1 t ] 1 1
127cccmrceccccaaa iRedosier dogwoed, |Tatarian {Amur maple, {Red pine, Norway |(Eastern
Wiota { gray dogwood. | honeysuckle. | eastern redcedar.| spruce, common i cottonwood.
| ] ' ! hackberry, silver|
i ' ] | maple. . '
! i | i i
133-ccmceccccnnna- |Redosier dogwood |Tatarian iLaurel willow, {Green ash--ew-aee-- {Silver maple,
Colo i ! honeysuckle, i\ Amur maple, | | eastern
1 | Zabel { northern white- | | cottonwood.
i | honeysuckle. | cedar. ! i
1 [] ] (]
1 1 ] [} ]
159 =cccccccccccaaa iSiberian peashrub,|Russian-olive, | Common hackberry, | ——— H -
Finchford | gray dogwood. ! eastern redcedar.| nannyberry i i
! H { viburnum. i i
| | | ! ]
1628, 162C, 162c2, ] ' ' ! |
162D, 162D2====== |Redosier dogwood, |Tatarian {Eastern redcedar, }Red pine, Norway _Eastern
Downs { gray dogwood. { honeysuckle. { Amur maple. | spruce, common i cottonwood,
| i 1 | hackberry. | silver maple.
[ ] (] 1 ]
I ] 1 ] i
163B, 163C, 163C2,| ' | ' g
163D, 163D2, ! | ! i i
163E, 163E2----== iRedosier dogwood, |Tatarian { Amur maple, iCommon hackberry, |Eastern
Fayette i gray dogwood. i honeysuckle. | eastern redcedar.| red pine, Norway | cottonwood,
! i ] | spruce. | silver maple.
1 1 t 1 1
I I I I I
163F, 163F2, 163G |Redosier dogwood, |Tatarian | Amur maple, {Eastern i -—-
Fayette | gray dogwood. ! honeysuckle. | eastern redcedar.! cottonwood, !
0 ! ! | silver maple. 1
] 1 1 ] 1
] ] 1 ] I
1718, 171¢, 171C2, | ' | ' i
171D, 171D2-c=e=- {Redosier dogwood, |Tatarian iEastern redcedar, |Red pine, Norway |Eastern
Bassett | gray dogwood. | honeysuckle. | Amur maple. { spruce, common { cottonwood,
| ] ' | hackberry. | silver maple,
i i i ! i
175, 175B, 175C---{Redosier dogwood, |Tatarian |Eastern redcedar, |Red pine, Norway |Silver maple,
Dickinson { gray dogwood. | honeysuckle, i Amur maple. | spruce, common | eastern
1 i ] | hackberry. | cottonwood.
i} 1 1 1 ]
] I I ] ¥
177, 177B, 177C---|Redosier dogwood, |Tatarian {Eastern redcedar, |Red pine, Norway |Eastern
Saude i gray dogwood. | honeysuckle, { Amur maple. | spruce, common | cottonwood,
i ! i | hackberry. { silver maple.
i i i | i
178, 178Bemceeeeaa {Redosier dogwood, |Tatarian { Amur maple, {Red pine, Norway {Silver maple,
Waukee i gray dogwood. i honeysuckle. | eastern redcedar.| spruce, common | eastern
| ! ! ! hackberry. ! cottonwood.
t [] ] 1 1
I ] ] t 1
184Bemcccmc e |Redosier dogwood, |Tatarian iEastern redcedar, |Red pine, Norway |Eastern
Klinger | gray dogwood. | honeysuckle. | Amur maple. | spruce, common | cottonwood,
| i ' | hackberry. | silver maple.
1 [] ) ] 1
1 i ] ' 1
198Brmecmmm e e {Redosier dogwood, |Tatarian {Eastern redcedar, |Red pine, Norway |Eastern
Floyd | gray dogwood. | honeysuckle, { Amur maple. | spruce, common { cottonwood,
! ] ! ! hackberry. | silver maple.
] 1 1 () ]
1 ] 1 H
207Cewmmccccccaaaa 1 -— iSiberian {Eastern redcedar, |Green ashee-ec-—e--- jEastern
Whalan i | crabapple, gray | eastern white i | cottonwood.
i i dogwood, Tatarian} pine, white | !
| | honeysuckle, | spruce, red pine,| t
H i lilae. | common hackberry. 1
[] ] ] []
' t ] I

See footnote

at end of table.
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TABLE 6.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued

Trees having predicted 20-year average heights, in feet, of--

T T

Soil name and

T
I
)
] I
map symbol | <8 ! 8-15 1 16-25 i 26-35 | >35
] i f i |
T 1 1 1 1
| i | i |
214 ocmmmmmmcmce—— ! - ISiberian iEastern redcedar, |Green ash----c----- i ---
Rockton H | crabapple, gray | northern white- | !
! | dogwood, Tatarian| cedar, blue | i
i | honeysuckle, { spruce, eastern | H
i ! lilac. | white pine, i |
! ! | common hackberry, ! !
i i ! i !
220ecemcm e c e tRedosier dogwood, |Tatarian { Amur maple, i Common hackberry, |Eastern
Nodaway { gray dogwood. | honeysuckle. | eastern redcedar.| red pine, Norway | cottonwood,
5 E 5 E spruce. E silver maple.
I ] I ] I
221Berenccnrccnenx" iGray dogwood, {Amur honeysuckle, {Northern white- | -—- 'Eastern cottonwood.
Palms { dwarf purple | redosier dogwood.| cedar, tall i 1
| willow. | | purple willow, ! !
' ! | medium purple i |
H ! i willow. | !
i | i ! |
220--mmmmmmem e {Redosier dogwood, |Tatarian { Amur maple, i Common hackberry, {Eastern
Lawler | gray dogwood. ! honeysuckle. | eastern redcedar.} red pine, Norway | cottonwood,
| 1 1 ! spruce. { silver maple.
! ! ' ! i
284, 284Bemmeeueaa |Redosier dogwood, |Tatarian {Eastern redcedar, {Red pine, Norway |Eastern
Flagler { gray dogwood. { honeysuckle, ! Amur maple. | spruce, common | cottonwood,
| i | | hackberry. i silver maple.
! ] | i '
285Cemmecmccccnana H —— iSiberian peashrub,{Norway spruce, {Eastern white !
Burkhardt 1 ! lilac, eastern \ common hackberry.| pine, red pine. |
1 | redcedar, ! i !
i | Russian-olive, | H !
! | Siberian | H H
i | crabapple, silver| | !
| { buffaloberry. i H !
| ! : i i
291leccmcccccnacnaa iGray dogwood-=--== {Autumn-olive--o--- {Russian-olive--~-- iNorway spruce----- {Silver maple.
Atterberry ! H | ! |
] 1 ] ] 1
] ] ] ] I
293C¥*, 293D%: i ] | i !
Chelsga-=wewscaas i{Siberian peashrub,|Eastern redcedar, |Common hackberry, | -—- H -———
| gray dogwood. i\ Russian-olive, | eastern white H |
H { Siberian | pine, red pine. | |
i | crabapple, | H '
| | nannyberry i ! |
| i viburnum. | i 1
| ! i 1 i
Lamonte-e-eccacaa- {Redosier dogwood, |Tatarian iEastern redcedar, |Red pine, Norway |Eastern
| gray dogwood. ! honeysuckle. { Amur maple. | spruce, common | cottonwood,
i | H { hackberry. ! silver maple.
1 ] 1 (]
] ] ] 1 1
Fayette--ccecaea- |Redosier dogwood, |Tatarian | Amur maple, |Common hackberry, |Eastern
{ gray dogwood. \ honeysuckle. | eastern redcedar.| red pine, Norway | cottonwood,
i H H { spruce. | silver maple.
1 [] ] 1 1
] 1 ] I 1
293F%; | | | ! |
Chelseaw~-======= {Siberian peashrub,{Eastern redcedar, | -—— ! -— ! -——-
| gray dogwood. { Russian-olive. | i |
1 (] ] ] 1
I ] 1 ] 1
Lamont-===eecc=-- {Redosier dogwood, {Tatarian |Norway spruce, ! - ! -—
{ gray dogwood. i honeysuckle. { common hackberry.| |
i ] i i i
Fayette-ceweeea=- {Redosier dogwood, |Tatarian { Amur maple, iCommon hackberry, | -——
i gray dogwood. | honeysuckle. | eastern redcedar.| Norway spruce. |
[] 1 ] 1 1
] ] ] I I
302B, 302C, 302C2-|Redosier dogwood, |Tatarian {Eastern redcedar, |Red pine, Norway |Eastern
Coggon | gray dogwood, | honeysuckle. | Amur maple, | spruce, common { cottonwood,
H | | t hackberry. { silver maple.
1 ] [] b ]
I 1 ] ] I
315%, ! i | | |
Fluvaquents H i | i i
1 1 1 1 []
I 1 ] I I

See footnote at end of table.
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TABLE 6.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued

i Trees havlng predicted 20-year average helghts, In feet, of--
Soil name and | H 1 T T
map symbol | <8 i 8-15 | 16-25 ' 26-35 i >35
] ] ] 1 ]
1 | 1 | 1
) i i T i
350, 350B---ewe—-- | -—- {Siberian {Eastern redcedar, {Green ashee--ec---- {Eastern
Waukegan | | erabapple, lilac,| red pine, ! | cottonwood.
| \ American plum, | northern white- | i
1 | Tatarian | cedar, common ! i
! | honeysuckle. { hackberry, white | i
i i ! spruce, | |
i i i i i
352B-~cccccccnaaaa |Redosier dogwood, |Tatarian {Eastern redcedar, {Red pine, Norway |Eastern
Whittier { gray dogwood. | honeysuckle. | Amur maple. | spruce, common | cottonwood,
i H ! | hackberry. ! silver maple.
] 1 1 [] i
i t 1 ] 1
377B, 377C, 377C2-|Redosier dogwood, |Tatarian {Eastern redcedar, |Red pine, Norway |Eastern
Dinsdale | gray dogwood. | honeysuckle, { Amur maple. \ spruce, common | cottonwood,
i ] ! ! hackberry. ! silver maple.
i | i i i
382-cccc e {Redosier dogwood |Tatarian iLaurel willow, {Green asheeececee--o 1Silver maple,
Maxfield i { honeysuckle. \ Amur maple, Zabel| | eastern
1 | ! honeysuckle, ! | cottonwood.
| ! ! northern white- | !
H | | cedar, 1 |
] | | | i
391B%; i i | i |
Clyde-=cowccccaao {Redosier dogwood |Tatarian {Amur maple, {Green ashee—-ccaa- iEastern
' | honeysuckle, ! northern white- | | cottonwood,
1 | Zabel | cedar, laurel ! | silver maple.
i | honeysuckle. ! willow. H i
] ] ] 1 []
I 1 t I )
Floydeec-ccccaaaa iRedosier dogwood, |Tatarian iEastern redcedar, |Red pine, Norway |Eastern
| gray dogwood, | honeysuckle. { Amur maple, | spruce, common | cottonwood,
i ] ' ! hackberry. ! silver maple.
i i i | i
398-mecccceae e iRedosier dogwood |[Tatarian {Amur maple, iGreen ashe------ao {Eastern
Tripoli i | honeysuckle, | northern white- | i cottonwood,
H ! Zabel \ cedar, laurel H | silver maple.
i | honeysuckle. | willow. ! |
1 b 1 1 1
I ] ] | ]
399ecmmmmee e {Redosier dogwood, !Tatarian {Eastern redcedar, {Red pine, Norway |Eastern
Readlyn | gray dogwood. | honeysuckle. ! Amur maple. | spruce, common { cottonwood,
E ! ! ! hackberry. | silver maple.
i i i i i
40TBe—ccmcmm e mees {Redosier dogwood, |Tatarian jEastern redcedar, {Red pine, Norway |Eastern
Schley { gray dogwood. ! honeysuckle. | Amur maple. | spruce, common | cottonwood,
1 i 1 ! hackberry. | silver maple.
] 1 ] 1 1
1 I ] 1 }
408B, 408Ce=meca-- {Redosier dogwood, |Tatarian {Eastern redcedar, {Red pine, Norway |Eastern
Olin ! gray dogwood. ! honeysuckle. | Amur maple. | spruce, common \ cottonwood,
| ! ! i\ hackberry. | silver maple.
i i ] ! i
412c, 412D, 412F. | | | ! )
Sogn i ' i | '
H | ! i i
420, 420Bewccmca-- |Redosier dogwood, |Tatarian iEastern redcedar, |Red pine, Norway |Silver maple,
Tama ! gray dogwood, | honeysuckle. { Amur maple. | spruce, common | eastern
i i | | hackberry. ! cottonwood.
i i i 1 i
426B, U426Cmmeccaa- |Redosier dogwood, |Tatarian {Eastern redcedar, |Red pine, Norway |Eastern
Aredale | gray dogwood. | honeysuckle. | Amur maple. | spruce, common { cottonwood,
i | H | hackberry. ! silver maple.
] 1 ] ]
] 1 ] ] ‘
428Beccccmmcccccan |Redosier dogwood, !Tatarian {Eastern redcedar, jRed pine, Norway |Eastern
Ely | gray dogwood. | honeysuckle. { Amur maple. { spruce, common { cottonwood,
i | | ! hackberry, i\ silver maple.
] ) ] ] ]
] ] t ] t
LE L T {Redosier dogwood, |Tatarian |Amur maple, {Common hackberry, |Eastern
Spillville ! gray dogwood. { honeysuckle. | eastern redcedar.| red pine, Norway | cottonwood,
1 { i ! spruce. ! silver maple.
i i i i i
536-c-mmemmmcme——a iRedosier dogwood, |Tatarian {Amur maple, {Common hackberry, {Eastern
Hanlon | gray dogwood. | honeysuckle. | eastern redcedar.] red pine, Norway | cottonwood,
1 i ! | spruce. | silver maple.
1 ] ] 1 1
] ] ] ] I

See footnote at end of table.
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TABLE 6.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued

SOIL SURVEY

Soil name and

Trees having predicted 20-year average

heights,

in feet, of--

¥
'
1 T T
I ] I 1
map symbol ' <8 ' 8-15 ) 16-25 ! 26-35 ! >35
1 1 ] 1 1
: : . : :
1 ] ] 1 1
| ! ] ] |
72T ewmmmecccccnew— i -——— iNorthern white- iNorway spruce-<--- iSilver maple, {Eastern
Udolpho H | cedar, tall ! | green ash, | cottonwood,.
| | purple willow, ! ! !
i { Tatarian ! | !
i | honeysuckle, H | H
| { lilac, i H !
] 1 (] ] [}
] I 1 ] ]
T729B*%: i i ! 1 i
Nodawayeeecemeemax {Redosier dogwood, |Tatarian {Amur maple, iCommon hackberry, {Eastern
{ gray dogwood. \ honeysuckle. | eastern redcedar.| red pine, Norway | cottonwood,
; i 1 | spruce, | silver maple.
] 1 1
t 1 | 1
Radford. i i 1 i !
i i ! i |
771B, 771C, 771C2-|Redosier dogwood, |Tatarian tEastern redcedar, |Red pine, Norway |Eastern
Waubeek | gray dogwood. i honeysuckle. | Amur maple, { spruce, common | cottonwood,
i 1 ! \ hackberry. | silver maple.
i i ] ]
778, T78B=vcncae-x iRedosier dogwood, |Tatarian | Amur maple, jCommon hackberry, j(Eastern
Sattre { gray dogwood, | honeysuckle, | eastern redcedar.| red pine, Norway | cottonwood,
H i H | spruce. i silver maple.
i i ] ' i
782B, 782C2--==w-= |Redosier dogwood, |Tatarian {Eastern redcedar, |Red pine, Norway |Eastern
Donnan | gray dogwood. { honeysuckle, i Amur maple. | spruce, common { cottonwood,
H H 1 ! hackberry. i silver maple.
[] ] 1 ] []
] ] 1 ] ]
1043ccmcccncnmacaa {Redosier dogwood |Zabel |Amur maple, |Green ashe-ceccecaaa |Eastern
Bremer 1 | honeysuckle, } northern white- | { cottonwood,
1 \ Tatarian | cedar, laurel i | silver maple.
H ! honeysuckle. i willow. 1 !
| ] | } |
1088-ccccccccas ---{Redosier dogwood, |Tatarian | Amur maple, |Red pine, common |Eastern
Nevin \ gray dogwood. | honeysuckle. | eastern redcedar.| hackberry, Norway| cottonwood,
1 1 | ! spruce. { silver maple.
[] [] ] [] []
] [} ] ) ]
1119 cecccccccccaas {Redosier dogwood, |{Tatarian |Eastern redcedar, }Red pine, Norway |Eastern
Muscatine | gray dogwood. | honeysuckle. \ Amur maple. { spruce, common | cottonwood,
i i i | hackberry. | silver maple.
! i i i !
1133ccrec—cccccaas {Redosier dogwood |Tatarian iLaurel willow, iGreen asheececccca-- iSilver maple,
Colo 1 | honeysuckle, | Amur maple, ! | eastern
| | Zabel { northern white- | | cottonwood.
H | honeysuckle. | cedar. H H
' 1 ! 1 !
1160ecccecmmmcccaa= {Redosier dogwood |Tatarian {Amur maple, {Green ashe-cocwe=s {Eastern
Walford ! | honeysuckle, | northern white- | | cottonwood,
H | Zabel \ cedar, laurel ! i silver maple.
! | honeysuckle. { willow, i i
1 ] 1 ] []
] ] ' ] i
129 emrrecccccccax" 1Gray dogwood=ee-== {Autumn-olive~==e-a {Russian-oliveeec=n- iNorway spruce----- iSilver maple.
Atterberry ! ] i ) !
i i ] ! i
1485 -cccna=- —————— {Redosier dogwood, |Tatarian {Amur maple, {Common hackberry, |Eastern
Spillville | gray dogwood. | honeysuckle. | eastern redcedar.| red pine, Norway | cottonwood,
! ! i | spruce. | silver maple.
I 1 i ] ]
] I 1 1 I
1688 -cmcemmanenees |Redosier dogwood, (Tatarian |Eastern redcedar, |Red plne, Norway |Eastern
Koszta | gray dogwood. { honeysuckle. { Amur maple. | spruce, common | cottonwood,
| ! | { hackberry. | silver maple.
[] 1 ] 1 ]
] ] 1 ] ]
5030%, ! i ] | !
Pits i i ' | |
! | i ] i
5040%, i | i ] i
Orthents ! i i | |
' i ! i i

# See description of the map unit for composition and behavior characteristics of the map unit.
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[Some terms that describe restrictive soil features are defined in the Glossary.

"slight," "moderate,” and "severe." Absence of an entry indicates that the soil was not rated]

TABLE 7.~--RECREATIONAL DEVELOPMENT

129

See text for definitions of

| i | i
Soil name and ! Camp areas ! Picnic areas ) Playgrounds }  Paths and trails
map symbol ! H i |
i ] | }
i ] ] j
i i ! i
11B%; | : ! d
Colo-==ommrcccccceee ~{Severe: {Moderate: {Severe: {Moderate:
{ floods, i floods, | wetness, i floods,
\ wetness. i wetness. ! floods. \ wetness.
i i i !
[ et |Moderate: {Moderate: {Moderate: iSlight.
| wetness, | wetness. | slope, i
] i | wetness. '
! | ] i
L R LT TP P {Moderate: {Moderate: iModerate: {Moderate:
Sparta | too sandy. { too sandy. ! too sandy. { too sandy.
[] 1 1 1
] 1 ] 1
LD R |Moderate: {Moderate: {Moderate: |Moderate:
Sparta i too sandy. \ too sandy. \ too sandy, | too sandy.
i i { slope. i
i i ' i
LR o R ittt \Moderate: iModerate: |Severe: {Moderate:
Sparta | too sandy. | too sandy. i slope. ! too sandy.
] 1 { )
] | ] I
41Deccncccr e {Moderate: iModerate: {Severe: iModerate:
Sparta ! too sandy, | too sandy, \ slope. i too sandy.
! slope. | slope. | i
] ) 1 ]
1] i I ]
Slececceeccccccccccenae {Severe: ‘Moderate: }Severe: iModerate:
Vesser ! floods, | wetness. | wetness. | wetness.
| wetness, | i 1
! 1 i !
L e et iSevere: {Moderate: {Severe: {Moderate:
Zook { wetness, | wetness, | wetness. | wetness,
i floods. | too clayey. { ! too clayey.
i 1 i |
63Beecrcccr e {Moderate: iMpderate: {Moderate: {Moderate:
Chelsea \ too sandy. \ too sandy. | too sandy, | too sandy.
| | | slope. !
} ! ] i
63Cewecemrmemc e !Moderate: !Moderate: |Severe: {Moderate:
Chelsea { too sandy. | too sandy. | slope. | too sandy.
(] [] 1 1
] ] ] ]
R el iModerate: iModerate: {Severe: {Moderate:
Chelsea i too sandy, | too sandy, | slope. | too sandy.
| slope. { slope. ! !
| i ] |
f3Fwecrmmmemrcc e cwne iSevere: |Severe: iSevere: iModerate:
Chelsea | slope. ! slope. ! slope. | too sandy,
i i ] | slope.
i i ! !
65E2, 65F-crcmeacencaa |Severe: {Severe: |Severe: {Moderate:
Lindley | slope. | slope. | slope. ! slope.
[] 1 ] ]
] ] ] 1
65F3-cemcm e iSevere: |Severe: {Severe: {Moderate:
Lindley | slope. i slope. { slope. | too clayey,
! ! | ! slope.
i i ' '
83Beemrerm e meeae vee-e{Slightercccccccaacaa- 1Slightec-weee- ~-=w-=|Moderate: iSlight.
Kenyon i ] | slope. |
i ! ] |
83C, 83C2e-wccccccaa—- 1S1ight-mmemmmeeaam 1Slight=-=-- - |Severe: 1Slight.
Kenyon ! ! ! slope. !
t 1 (] )
t ] I ]
83D, 83D2-w-ceccwecaa ~~--|Moderate: 'Moderate: |Severe: 1Slight.
slope. { slope. i slope. i
[] ] ]
L] [ ]

Kenyon ]
1
]

See footnote at end of table.
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TABLE 7.--RECREATIONAL DEVELOPMENT--Continued

SOIL SURVEY

1) T 1]

] ] t ]

Soil name and ! Camp areas | Picnic areas | Playgrounds | Paths and trails
map symbol 1 ! 1 |

] H 1 |

i i ! ]

' i 1 |
L |Severe: |Moderate: |Severe: {Moderate:
Clyde | floods, | floods, i floods, | wetness,

| wetness. | wetness. i wetness. | floods.

| i ' ]

109C---mecmmccaaa iModerate: {Moderate: {Severe: 1Slight.
Backbone ! slope. | slope. ! slope. !
1 ] t

| | | |
110Brcrmccccacca- 1Slighte-cccceuaaa iSlighteccccccaa. {Moderate: 1Slight.
Lamont | 1 \ slope. |

! | i !
110Ceccccccrrcaea 18light---ecoea--x 1Slight-—weecacae |Severe: 1Slight.
Lamont i | | slope. H

[] ] b (]

] 1 t ]
118-reccrcccmceee {Severe: {Moderate: |Severe: iModerate:
Garwin | wetness. | wetness. | wetness. | wetness.

1 ] ) 1

] t ] 1
1M9ccecccccmrccaa- {Moderate: {Moderate: {Moderate: 1Slight.
Muscatine | wetness. | wetness. | wetness. i

| ! | H
119B~eeccccaccaaa {Moderate: {Moderate: {Moderate: 1Slight.
Muscatine | wetness. | wetness. ! slope, i

| H | wetness. !

1 [] 1 1

1 t 1 I
120-cmmmmmemcoeae YB3, T — i1Slighteemmesoncan D3 A — ISlight.
Tama | ] | |

| ! ! i
120B-=ccerccuccaa 1Slight-vcccaaana 1Slightercceewaaaa {Moderate: 1Slight.
Tama ! ' ! slope. |

! | | |
120C, 120C2------ w====i8light-ereeecccas 1Slighteceweeeceaa iSevere: 1Slight.
Tama ! H ! slope. i

! ! | !
122c-mccc e ccccan |Severe: {Severe: |Severe: {Severe:
Sperry ! percs slowly, | wetness. | percs slowly, | wetness.

| wetness, ! | wetness, H

! ponding. ! | ponding. !

[] [] [] 1

] 3 1 1
127 -~memocccceaae |Severe: 15light-=ecccaa-o {Moderate: 1Slight.
Wiota i floods, | | slope. |

[] 1 1 1]

] I I ]
133-cmecmccrrccaa |Severe: {Moderate: |Severe: {Moderate:
Colo { floods, | wetness. | wetness. | wetness.

| wetness. ! | |

! i ! |
150 cccccrcccunaa |Severe: iModerate: |Moderate: {Moderate:
Finchford { floods. | too sandy. ! too sandy. | too sandy.

i ! | |
162Beeccmeccmccue |Slighteewmccman-" 1Slight-eweceececee IModerate: {Slight.
Downs i ! ! slope. !

[l El ] [}

] ] ] I
t62C, 162cC2 1Slighteeeecmcanan 1Slighteccmccaaao |Severe: iSlight.
Downs ) ] | slope. ]

] ] ] 1

] I I I
162D, 162D2 iModerate: iModerate: |Severe: iSlight.
Downs ! slope. | slope. | slope. i

] ] i )

| ] I ]
163Bw=ue- e ———— {Slighteeecccaea- 18lighteeececaaaeaa {Moderate: 1Slight.
Fayette ! ! | slope. i

] ] ] 1

1 ] ] 1
163C, 163C2 18light-ececwecauca- 1Slightecececnaao |Severe: iSlight.
Fayette ! | | slope. !

' ' i H
163D, 163D2 {Moderate: |Moderate: |Severe: 1Slight.
Fayette slope. slope. | slope. |

] ]
] I

See footnote at end of table.
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TABLE 7.--RECREATIONAL DEVELOPMENT--Continued

131

] T T T
) ] t 1
Soil name and i Camp areas | Picnic areas i Playgrounds i Paths and trails
map symbol ! 1 H i
| i | i
i ' ] ]
] i } i
163E, 163E2, 163F, | | | |
163F2mmmmemmmm e |Severe: iSevere: |Severe: iModerate:
Fayette { slope. { slope | slope | slope.
(] ] 1 1
I ] I ]
163Cmwemeccc e eeee |Severe: |Severe: | Severe: |Severe:
Fayette | slope. | slope. i slope. { slope.
i i | |
17 1Brem e 18light=eeemcemeaaa 18lighteemmeccecnmaeae iModerate: iSlight.
Bassett ' | | slope. |
1 [] 1 (]
1 ] I 1
171C, 171020 ccecuen 1Slightemmeccmacaun 18lighteeomceeccncaee |Severe: iSlight.
Bassett ! ! i slope. i
i | i i
171D, 171D2-ccceemm- |Moderate: iModerate: {Severe: 1Slight.
Bassett | slope. | slope. | slope. |
i i | !
175ccmemmcmccmccceee ISlight-mmweeeeeem- 1Slighteeeeeaam- S 1S1ight-ccecommcoaann 1Slight.
Dickinson ! ! | !
i | ' H
175Bmmeccmrccan e 1Slight-ecemcmmaaan 1Slightes—cmceccaraanax {Moderate: 1Slight.
Dickinson ! ! | slope. ]
| i i !
175C--cncceus B 1Slight-=cvereecnaa- 1Slightecemeauea- —————- |Severe: 1Slight.
Dickinson | ! | slope. i,
] (] 1 L]
[} [ I ]
Ly L {Slight--cveeoeoom- 181ightemeocmocccceme 18lightemmmomaaaaan- tSlight.
Saude ! 1 i i
! 1 ! i
177Bme e e —————— 1Slight---vccmeceun 1Slight———ccememaeee {Moderate: 1Slight.
Saude ' ! | slope. '
] ] 1 ]
] ] ] ]
177Commmmccccm e e 1Slighteeeccmmccaan- 1S8lighteeecemeacaa ————— iSevere: 1Slight.
Saude ! H | slope. i
: = | ’
178--ccceeaen ————— 1Slight-m=vereem—mm 1Slightememaeaae c————— 3 B -1 Y SO ———— iSlight.
Waukee ! ] ] ]
i | 1 ]
L 4] P —— 1S1ight-mceemomomuom ISlight---ccmou- ————- Moderate: iSlight.
Waukee 1 i | slope. i
i ! ] )
184B-cm e ——me——— {Moderate: {Moderate: iModerate: 1Slight.
Klinger | wetness. | wetness. | slope, |
! ! | wetness. i
i i ] i
198Bemrmemcr e iModerate: iModerate: |Moderate: 1Slight.
Floyd | wetness. | wetness. ! slope, h
! ! | wetness. i
| ! | |
O 1Slight-=ccecenmaa- 1Slightememecaa- ————— \Moderate: 1Slight.
Whalan ! ! { depth to rock, i
! ! | slope, i
! ! ! percs slowly. ]
i | ] ]
L ettt 18light—-meeemaaaam 18lighteeeemweem- —————— {Moderate: iSlight.
Rockton ! ! \ depth to rock, i
! ! ! slope. ]
| | ! }
220memrm e |Severe: IModerate: |Severe: iModerate:
Nodaway i floods. i floods. ! floods. | floods.
] 1 1 1
1 ] ] 1
221Bevreven e |Severe: |Severe: |Severe: |Severe:
Palms | wetness, i wetness, | wetness, | wetness,
{ floods, { excess humus. i floods, | excess humus.
| excess humus. ! | excess humus. |
i i | i
226---mmeeeee B D iModerate: {Moderate: iModerate: iSlight.
Lawler wetness. \ wetness. | wetness. i
] [] 1
1] ] I

!
1
]
]

See footnote at end of table,
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TABLE 7.--RECREATIONAL DEVELOPMENT~-Continued
! 1 ) 1
Soil name and ! Camp areas H Picnic areas H Playgrounds | Paths and trails
map symbol ' | ! i
i 1 } }
i V i |
' i | )
1.7 P cee=}Slightemmmmccamecen 1S1ightecoccmmcacaon 1Slightecmemomcccnan 1Slight.
Flagler ! | i !
| 1 i 1
28U4Becrcrrrrccccnc e 1Slight—=c=vce- e————— 18light-=--- L {Moderate: 1Slight.
Flagler ! 1 | slope. 1
! ' ' i
285Cevcccmvaca= wwee{Slightereeccccceacx iSlighteecw-- B iModerate: 1Slight.
Burkhardt 1 | slope. !
1 L] ] ]
1 ] ] I
29 -rmeee T --=-=-|Severe: {Moderate: |Severe: |Moderate:
Atterberry | wetness. | wetness. | wetness. | wetness.
| [ [ |
2G3C*: | ] i |
Chelsea--===-=- ~=---|Moderate: {Moderate: {Severe: iModerate:
| too sandy. | too sandy | slope. | too sandy.
(] ) ] 1
] ] 1 1
Lamonteececccreea we-={Slight--cvce-- R 1Slighteecececcceceuaa iSevere: 1Slight.
| ] | slope. !
! H i i
Fayettee-ecw--- -e=={Slighte-ce-caa R ettt 1Slight-eeececrcccauan {Severe: iSlight.
| | | slope. !
| ! ! i
293D*: i : | !
Chelseaewre-ccrceccacaaa iModerate: {Moderate: {Severe {Moderate:
| too sandy, | too sandy, { slope. } too sandy.
| slope. i slope. ! H
! ! ! |
Lamonteeecccerccacawa -|Moderate: {Moderate: |Severe: 1Slight.
| slope. i slope. i slope. \
' ! ! !
Fayette---cocccmccwuo {Moderate: {Moderate: | Severe: 1Slight.
! slope. | slope. | slope. !
1 i ] '
293F%; | i i {
Chelsea---=-occcaaa- -~|Severe: |Severe: {Severe: |Moderate:
| slope. | slope. ! slope. | too sandy,
i ! ! | slope.
' i : |
Lamonte-vececwe-" —————— {Severe: {Severe: |Severe: |Moderate:
| slope. | slope. | slope. | slope.
i ! | i
Fayetteeewerecwraceeae iSevere: |Severe: |Severe: {Moderate:
! slope. ! slope. ! slope. ! slope.
i i ! !
302Bewwrevrecccneaa ~-={Slighteceeux E L L 1Slighte-~vece-cwceec--{Moderate: 1Slight.
Coggon H } | slope. |
i | | ]
302C, 302C2--wmeccecw--- 1Slighteerecccrenrreeaa|Slightcecencecccaaaa |Severe: 1Slight.
Coggon | 1 | slope. |
| ] | !
315%, ! ' i '
Fluvaquents | ! ] |
| | ! |
350--eem= vemeocceere-=!8light-cececemean evmecea{Slightececcececaa 1Slight=eweecerecnaax 1Slight.
Waukegan ' ' ] i
! | ] |
350Becrrmemrcccrcccaae iSlighteccercccaa se---{Slight----- R et --{Moderate: }Slight.
Waukegan i ! { slope. |
! ! | !
352B--=-~ cecsrrcmnno—e 1Slightececcrcrccccaao 1Slight-crceee- e S {Moderate: 1Slight.
Whittier | 1 ! slope. i
| ' | !
377Bece== L et -=={Slight-w~ecececea- vweee=eiSlightececrcccccanaa {Moderate: |Slight.
Dinsdale ! 1 ! slope. H
| ] ! i
377C, 377C2-=cvcmcan= -1Slighteeecrccmecaa -=~{8lighteccecea- vv----=-=|Severe: 1Slight.
Dinsdale i | slope. |
! i i

See footnote

at end of table.

i
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TABLE 7.--RECREATIONAL DEVELOPMENT~~Continued
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T T T T
] 1] ] |
Soil name and i Camp areas 1 Pienic areas | Playgrounds | Paths and trails
map symbol | i i |
| 1 } |
i i ! !
i | H |
382-ccccmcccccnaa |Severe: {Moderate: |Severe: {Moderate:
Maxfield | wetness. | wetness. | wetness. { wetness.
] L] 1 (]
] i I ]
391B*: ! i ] |
Clydeeweecmuaaaa |Severe: |Moderate: |Severe: {Moderate:
| floods, ! floods, i floods, | wetness,
| wetness. | wetness. | wetness. | floods,
| i | i
Floydeeecowoccaaa IModerate: |Moderate: |Moderate: 1Slight.
| wetness. | wetness. | slope, i
H | { wetness. !
! i i i
398weemmm e 1Severe: {Moderate: |Severe: {Moderate:
Tripoli | wetness. | wetness. { wetness. | wetness.
] [] 1 1
] ] I I
399--cccrrrccraea {Moderate: ‘Moderate: iModerate: 1Slight.
Readlyn | wetness. | wetness. i\ slope, !
i ! | wetness. i
' ! i '
407B-wemecm e e {Moderate: iModerate: iModerate: 1Slight.
Schley | wetness, | wetness. | slope, 1
' ! | wetness. ]
| i | |
[170]:]  Pp O, 1Slight-ereecmeccceee 1Slight--=eeeeua- |Moderate: iSlight.
Olin ! ! ! slope. |
L] 1 1 ]
] I I ]
408Cewmcaccacanaa 1Slightececcccecwacaanx 1Slighteweceeuax |Severe: 1Slight.
Olin ! ! ! slope. !
(] ] t ]
] ] I ]
L o et |Severe: 1Slight-eeweceecaa |Severe: {Slight.
Sogn ! depth to rock. | | depth to rock, i
] | | slope. !
| = f ‘
412D m e iSevere: {Moderate: |Severe: {Slight.
Sogn { depth to rock. ! slope. | depth to rock, H
H i i slope. |
i i 1 i
Y12F-cccmmcccrcem |Severe: |Severe: iSevere: |Severe:
Sogn \ slope, { slope. | depth to rock, { slope.
| depth to rock ! | slope. |
| ] i i
LY 1Slighteececccccanccca- 1Slighterececeae 1Slight---e-eee- 1Slight.
Tama 1 1 1 ]
| ' i '
420Bewewrrecemecc" 18lightececccccccceeee 1Slighteeeceeeoa- iModerate: 1Slight.
Tama ! ! | slope. |
[] 1 1 1
] | ] 1
Y26B-cococememmee 1Slightecmecccccmcaca- 1Slightec-mem-m- {Moderate: i8light.
Aredale ! ! | slope. H
(] [] [] 1
] ] ] 1
Y26Cemmmmmmcmmeee 1Slighteceecoomcccaaao 1Slighteeececcex |Severe: iSlight.
Aredale ! ! ! slope. '
1 1 1 []
i ] ] 1
428Brmrrecrm e e {Moderate: iModerate: iModerate: iSlight.
Ely | wetness. | wetness. | slope, |
! | | wetness. ]
: ! ! |
L e |Severe: 18lighteeecoeaao |Moderate: 1Slight.
Spillville ! floods. ! { floods. 1
1 1 1 1
] 1 1 1
536creccrcoccacaa- |Severe: 1Slight-weceeaa- {Moderate: 1Slight.
Hanlon { floods. | i floods. |
1 ] [] 1
I ' ] 1
A R |Severe: iModerate: |Severe: |Moderate:
Udolpho { wetness, | wetness. | wetness. { wetness.
| floods. : ! !
] 1 ] ]
] | ] 1

See footnote at end of table.
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TABLE 7.--RECREATIONAL DEVELOPMENT--Continued
| ] 1 i
Soil name and i Camp areas 1 Picnic areas ! Playgrounds | Paths and trails
map symbol ! ! i i
i : 1 |
i ] i i
| ! ! !
729B%: ! | ] '
Nodawaye=wew—===-c== | Severe: {Moderate: |Severe: |Moderate:
! floods. | floods. | floods. | floods.
1 ] ] i
I ] ] 1
Radford-----vccecree- iSevere: iModerate: |Severe: |Moderate:
{ floods, i floods, | wetness, | wetness,
| wetness. | wetness. { floods. | floods.
] ] [ ]
] I t ]
TT1B=cemcccccce e 1Slight--cecccreea- 18lightececmecccnnaan iModerate: 1Slight.
Waubeek 1 | | slope. 1
i ] + ]
I ] I [}
771C, T71C2=ccm-maem 18light--=cc-occua- 18light----c-occuuae |Severe: 1Slight.
Waubeek i H { slope. !
1 [) 1 1
1 I ] 1
& T 1S1ight-eecmocoenn 1S1ightecccomcmeaann 1Slight—cemcmccaaeamn !Slight.
Sattre ! ] | i
i ] ] i
T78Beme e e m e e e 1Slighteememmmmmaan 1Slight=vecemmcmmeen {Moderate: 1Slight.
Sattre ] ! | slope. !
] ] ] )
1 ] I I
782B-===ccecwrcccaae |Severe: iModerate: |Severe: 1Slight.
Donnan | percs slowly. | wetness. | percs slowly. 1
1 (] ] []
I ] I |
782C2-=wwmwecccacean |Severe: {Moderate: |Severe: iSlight.
Donnan | percs slowly. | wetness. | percs slowly, i
] i ! slope. !
! i | |
1043 eemmemmccccceece {Severe: |Moderate: iSevere: iModerate:
Bremer | floods, | wetness, { wetness. | wetness,
| wetness. | too clayey. i ! too clayey.
] 1 1 1
] ] I I
1088-=cmmmmcme e |Severe: {Moderate: {Moderate: 1Slight.
Nevin { floods. | wetness. | wetness. |
1 1 1 1
I I I ]
1119ceccermccccce e tModerate: iModerate: {Moderate: 1Slight.
Muscatine | wetness. | wetness. | wetness, i
1 (] (] ]

] ] ] t
1133wemmecccrceeeaee |Severe: IModerate: |Severe: iModerate:
Colo | floods, \ floods, | wetness, { floods,

| wetness. { wetness. { floods. | wetness.
1 (] ] 1
] I ] I
1160evemecrer e | Severe: {Moderate: iSevere: {Moderate:
Walford | wetness. | wetness. | wetness. | wetness.
] ! | |
1291cccccccrrncmacan |Severe: iModerate: |Severe: {Moderate:
Atterberry | wetness. | wetness. | wetness | wetness.
] 1 1 []
] I ) ]
L R7Y. ] S ——— |Severe: |Moderate: |Severe: {Moderate:
Spillville | floods. i floods. i floods. { floods.
(] ] 1 1
1 ] 1 |
1688ccrmwemcccccccns |Severe: {Moderate: |Moderate: iSlight.
Koszta i floods. | wetness. | wetness. |
1 ] 1 1
I 1 ] I
5030%, | ' | '
Pits | | | ]
! i ! |
5040%, | i | i
Orthents ! i ) !
1 L] ] 1
i ] [} 1

% See description of the map unit for composition and behavior characteristics of the map unit.
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TABLE 8.--WILDLIFE HABITAT

BENTON COUNTY, IOWA

Absence of an entry indicates that the

[See text for definitions of "good," "fair," "poor," and "very poor."

soil was not rated]

iPotential as habitat for--

Potential for habitat elements

Openland {Woodland|Wetland

wildlifeiwildlife{wildlife

=z

O w
—~ O ®©
—~ 3P0
@ © 5.
£ xw
(]

[]
)
Wetland|
plants |
]
1

Conif-
erous
plants

[] ]

| I
{Hardwood |

ceous | trees |
plants | 1

Wild
herba-

Grasses
and
legumes

1
1
!
|
L]
|

Grain
crops

and seed|

Soil name and
map symbol

poor.

'

[}
Ely-—ccceccccrcwea {Good

1

3

!

'

Colé--------------IGood
Sparta

Sparta

Vesser

Zook

Chelsea

Chelsea

5]ewmmmmecememcee o= | Good
!
L et T N ¢1oYoY: |

63D, 63F-mmmmeeea—=iVery

41C, 41D--===~ww-=-|Poor
63B, 63C--==-------|Poor

41, 41Bw-ccccee-w-u|Fair

11B#

]
, 65F3----EPoor
)
]
[}

65E2, 65F
Lindley

83Be-veceececce—c--|Good
Kenyon

83D2--------ce--—-{Fair
Kenyon

83C, 83c2, 83D,

8leccecccwrcccewaaaiGood
Clyde
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1] t ] 1 1
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1
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Tama
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120c,

See footnote at end of table.

122-c~=mwmwcece—ea-|Fair

Tama
Sperry
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TABLE 8.--WILDLIFE HABITAT--Continued

iPotential as habitat for--

Shallow|Openland}Woodland|Wetland

Potential for habitat elements

wild i
]
i
1

herba-

Soil name and

iwildlifelwildlife{wildlife

[}
i

water
areas

]
nd}
s |

i

]
]
! Wetla
| plant
!

]
]
{Hardwood| Conif-
| trees erous
i plants

ceous
plants

| Grasses
and

Grain
and seed}

i
|
!
|

map symbol

legumes

crops

Good

G

159==ccomoceummceem|Poor

Finchford

(]
]
162¢, 162c2, 162D, |

162D2-=eveeeew----|Fair

133~veveecccccaaaesiGood
Downs

162Beeee=mcccema---|Good

127 evereccccccccana"
Wiota
Colo
Downs

poor.,

163C2, 163D,
163D2-memeemmmec-!Fair

Fayette
163F2""--------- {Poor

Fayette
163G=~emmeecccuaa-iVery

163Be-wwmaeacm—cceo-|Good

Fayette
163C,
163E,

Fayette

171Bocceo-ccemoceac|Fair

Bassett

]

|

|

171D, |
171D2wecececccccca-ac-|Falr

171C2,
Bassett

171¢C,

175B--=-------|Good
1

Dickinson
175C-=wcococceeeeaa|Fair

Dickinson

175,

177Be=wemeecee|Good

Saude

!

178, 178B-~--------iGood

184Bmmmmmme e e mom - 1 GoOd

Klinger

!
'

207C-=m-meeeeveee-|{Fair

Whalan

220-=-ememwmececew--!Good

177Cewveeeeeemcccea|Fair
198B=v---------cc--{Good
214Cmcecmccccceaaaa|Falr

Saude
Waukee
Floyd
Rockton
Nodaway

177,

See footnote at end of table.
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BENTON COUNTY, IOWA

TABLE 8.--WILDLIFE HABITAT--Continued
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See footnote at end of table.
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Shallow|{Openland|Woodland|Wetland

SOIL SURVEY
iwildlifeiwildlife|wildlife

iPotential as habitat for--

water
areas

[]
]
nd |
s |
i

etla
lant

= a

Hardwood
trees

ceous

Potential for habitat elements
plants

TABLE 8.--WILDLIFE HABITAT--Continued

Grain
and seed

crops

Soil name and
map symbol

Maxfield

382----mmwecececaaalGood

138

1
1
]
1
1
I
|
1
1
1
1
1
|

Floyd-===~ec--c----}Good

408B~ecwveaenceec--—|Good

Clyde--evce--------iGood
398-cw-mcceeeeeeaa-|{Good
!

Tripoli
Readlyn
Schley
Olin

399~wemcmcnecea—a--!Good
]
Olin

407B-=vceceoccecea-iGood
408Ce~vececccccecea—|Fair

391B%:;

poor.

412C, 412D, 412F---|Very
Sogn

]

]

|

]

1

|

i

!
782Beeeeweeccceeaa-{Good

]

]
782C2---mmmmmneemmv{Fair

L]

1

|

Radford----ev-=---|Good

771Bmcevenaaaao-—{Good
771C2-=eeeee-|Fair

Waubeek

Tama
Aredale
Aredale
Spillville
Hanlon
Udolpho
Nodaway----==----~|Good
Waubeek
Sattre
Donnan
Donnan

Ely
485--cocccacccuanaa-|Good

426Bw-----scme-e-a-|Good
]
U26C----evececewme-|Fair
428B-~~-cceccceea--!Good
536=-meccecceacaceaa|Good
727 -==vwmeceecaaan"c|Good
778, 778B---==---~-{Good

420, 420B-mmmm-=em=!Good
[]

T729B%
771C,

See footnote at end of table.
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BENTON COUNTY, IOWA

TABLE 8.--WILDLIFE HABITAT--Continued

T
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TPotential as habitat for--
Shallow]Openland|Woodland |Wetland
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Potential for habitat elements
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and see
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Soll name and
map symbol
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* See description of the map unit for composition and behavior characteristics of the map unit.
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TABLE 9.--BUILDING SITE DEVELOPMENT

[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of
"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated]

frost action.

] [} ] [} []
] [} 1 ] t
Soil name and | Shallow 1 Dwellings H Dwellings i Small H Local roads
map symbol i excavations ! without ! with ! commercial H and streets
1 1 basements 1 basements | buildings i
1 ] t B [l '
| : H : ;
I ] I 1 I
11B#%; ! ! ! | |
Colo==commocnaaaa |Severe: {Severe: |Severe: {Severe: |Severe:
{ wetness, i floods, i floods, i floods, i floods,
| floods. | shrink-swell, ! shrink-swell, { shrink-swell, { low strength,
H { wetness. | wetness. ! wetness., i shrink-swell.
1 1 1 + 1
1 1 ] ] ]
Elyscecceconnaaae iSevere: {Moderate: iSevere: tModerate: iSevere:
| wetness. ! wetness, ! wetness. | wetness, { frost action,
H | shrink-swell. i | shrink-swell. | low strength.
] 1 ] ' ]
) 1 t t [}
41, 41Becccccacaa- {Severe: 1Slight-----ca- ~=~iSlighte--ccc-oou- 1Slightececacaaaaaa iSlight.
Sparta { cutbanks cave. | H ! H
] ) ] ’ ]
] i I 1 '
41Cmmmmcccncncanaa {Severe: i1Slighteweeaca- ~=={Slightececccacwa ~={Moderate iSlight.
Sparta { cutbanks cave. | i i slope. i
1 ) ] 1 )
] ] ] 1 ]
41Decmccmccc e {Severe: iModerate: {Moderate: iSevere: |Moderate:
Sparta | cutbanks cave. | slope. ! slope. | slope. ! slope.
[] ] ] [] 1
] ] ] i Ll
Blececccccmccmccne |Severe: |Severe: 1Severe: 1Severe: {Severe:
Vesser | wetness, | floods, i floods, | floods, } floods,
i floods. { wetness. { wetness. i wetness. i low strength.
] ] ] [ ]
] 1 ] ] I
Slecememmccccc—aa- !Severe: |Severe: iSevere: {Severe: iSevere:
Zook | wetness, | floods, ! floods, i floods, ‘{ floods,
i floods. | wetness, i wetness, { wetness, i low strength.
| \ shrink-swell. { shrink-swell. { shrink-swell. i
[] ) ' ] )
] ] ] 3 ]
63B-~mecccm e {Severe: 18lighte=eee-ooa-- 1Slightecccccaneaa 1Slighte=ececccaaaaa iSlight.
Chelsea | cutbanks cave. | 1 i i
] ] ) ] []
] t ] ] ]
63Cmmmmecm e iSevere: 1Slighteeemecccaaa 1Slighteecccea-a- ~=-|{Moderate: iSlight.
Chelsea | cutbanks cave., | i | slope. !
i i i i i
63D-~meecccr e iSevere: {Moderate: iModerate: iSevere: iModerate:
Chelsea | cutbanks cave. | slope. } slope. | slope. } slope.
] 1 1 ] 1
] 1 1 1 1
63Feccmmccnccccanaa {Severe: iSevere: |Severe: {Severe: iSevere:
Chelsea | cutbanks cave, | slope. | slope. i slope. \ slope.
i slope. | i i i
| ! i i i
65E2, 65F, 65F3---|Severe: |Severe: |Severe: |Severe: {Severe:
Lindley | slope. i slope. { slope. { slope. | low strength,
] ) ) 1 1 10 e'
: | | : | stop
I ] ] ¢ I
83Be~mccmercccaaaa 1Slightececcccaa- 1Slighte-eeem-- ~=={Slightececcccaaano {Slightececcccncaaaa iSevere:
Kenyon ! i H 1 i low strength.
) 1 ] [] 1
i I ] L] t
83C, 83C2-~---==-- 1Slighteecccoccana- 18lighteecccceacaa- 18light——ceeaa-- ~-]Moderate: |Severe:
Kenyon 1 1 H i slope. i low strength.
] i 1 1 )
] 1 ] I ]
83D, 83D2e=cccaa-- iModerate: {Moderate: iModerate: iSevere: |Severe:
Kenyon { slope. i slope. { slope. { slope. { low strength.
1 ] ] 1 T
1 1 ] 1 1
L iSevere: iSevere: iSevere: {Severe: iSevere:
Clyde floods, i floods, | floods, { floods, i low strength,
wetness. ! wetness. | wetness. { wetness. i floods,
1] ] 1 [}
I I ] ]
i i i i

|
]
3
[}
}
!
i

See footnote at end of table.
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]
I
1
}
t

shrink-swell.

shrink-swell.

low strength.

1] ] T ) ]
[] ] 1 L] 1
Soil name and | Shallow H Dwellings i Dwellings i Small H Local roads
map symbol 1 excavations H without | with | commercial | and streets
i H basements ! basements | buildings 1
] t [] ] 1
] 1 ] I ]
| i i ! i
109C--=ccmncccncas |Severe: iModerate: {Severe: iSevere: {Moderate:
Backbone | depth to rock. | slope, \ depth to rock. | slope. { slope,
H | depth to rock. | i | depth to rock
] ] ) 1 )
] [] ] I 1
110Bemmcmcc e iSevere: 1Slight-=e=e-ac-a- iSlighteeeemccnae- 1Slighteeereccnaa- iModerate:
Lamont | cutbanks cave. | i ] | frost action.
) 1 1 [} ]
1 1 1 1 ]
110Ceccmmcccccanax {Severe: iSlighte—ececcaca- 1Slight==eceeceeax- {Moderate: iModerate:
Lamont | cutbanks cave. | i | slope. i frost action.
] 1 1 ) 1
1 ] 1 [} ]
118~cmmmcccccceaae {Severe: {Severe: iSevere: {Severe: iSevere:
Garwin | wetness. | wetness, { wetness, { wetness, i frost aection,
i { shrink-swell, { shrink-swell. { shrink-swell. { low strength.
1 t 1 ) ]
I t I ] I
119, 119Becccccan- iSevere: {Moderate: |Severe: iModerate: iSevere:
Muscatine | wetness. { wetness, | wetness. | wetness, i low strength,
i ! shrink-swell, i | shrink-swell. i frost action.
1 ] [} 1 )
| ] ] [} ]
120, 120Berecwe~=- iSlight--ceceeaaa- |Moderate: {Moderate: {Moderate: iSevere:
Tama i i shrink-swell. | shrink-swell. i shrink-swell. { frost action,
i | i i ! low strength.
] [] t 1 []
] ] ] 1 ]
120C, 120C2-=w~=~= 1Slight=e=ecccamaa- {Moderate: iModerate: iModerate: |Severe:
Tama i i shrink-swell, | shrink-swell. i slope, \ frost action,
i i i | shrink-swell. ! low strength.
1 1 1 1 ]
1 1 ] 1 1
122-~—vcccnmmmnnan- iSevere: |Severe: iSevere: |Severe: iSevere:
Sperry \ wetness, | wetness, t shrink-swell, { shrink-swell, ! ponding,
{ ponding. { shrink-swell, | wetness, | wetness, { wetness,
i \ ponding. | ponding. i ponding. i low strength.
) ) [] ] ]
] ] ] t ]
127 emmmmm e {Severe: iSevere: iSevere: iSevere: iSevere:
Wiota \ cutbanks cave. | floods. } floods. i floods. i frost action,
i i ! ! i low strength.
) [] ] ] ]
] ] [} 1 ]
133-ccvmrecnnccan" {Severe: iSevere: |Severe: |Severe: {Severe:
Colo | wetness, i floods, | floods, { floods, i floods,
i floods. { shrink-swell, | shrink-swell, { shrink-swell, { low strength,
i | wetness., | wetness. i wetness. i shrink-swell.
] 1 1 1 1}
] 1 ] 1 1
159-cmccmcccccncaa. iSevere: |Severe: iSevere: iSevere: iModerate:
Finchford | cutbanks cave. | floods. i floods. i floods. | floods.
1 [] ] 1 t
t ] t I t
162B~=cwcmaccuaaa- 1Slighteececcmcacaa {Moderate: {Moderate: iModerate: iSevere:
Downs H { shrink-swell. { shrink-swell. i shrink-swell. { frost action,
i 1 i 1 i low strength.
) [] 1 1 1
) ] I ] ]
162C, 162C2=cecw=- iSlight-ecceeceaa- {Moderate: iModerate: iModerate: iSevere:
Downs 1 | shrink-swell. | shrink-swell. } slope, i frost action,
i i i ! shrink-swell. i low strength.
] 1 1 + 1
I 1 ] t 1
162D, 162D2-====--- iModerate: tModerate: iModerate: {Severe: }Severe:
Downs \ slope. ! slope, ! slope, | slope. i frost action,
i ! shrink-swell. | shrink-swell. | ! low strength.
1 [] t 1 )
] ] ] 1 ]
163B-==cccccmcaaan 1Slight-—ceemace--- {Moderate: {Moderate: iModerate: iSevere:
Fayette | { shrink-swell, | shrink-swell. { shrink-swell. i frost action,
i i ' i i low strength.
1 [] 1 1 ()
I ] 1 ] t
163C, 163C2~=wac=- 1Slight===cecceeaaa {Moderate: iModerate: iModerate: {Severe:
Fayette 1 | shrink-swell. ! shrink-swell. { slope, { frost action,
i i ] | shrink-swell. i low strength.
1 ] 1 ] 1
1 ] ] 1 1
163D, 163D2---=---- {Moderate: iModerate: {Moderate: iSevere: iSevere:
Fayette slope. | slope, | slope, | slope. \ frost action,
1 [] ] ]
1 ] t 1
i i i }

See footnote

at end of table.
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SOIL SURVEY

i } i i i
Soil name and | Shallow | Dwellings | Dwellings | Small i Local roads
map symbol 1 excavations | without ! with H commercial 1 and streets
1 1 basements 1 basements 1 buildings |
T 1 [l 1 1]
| E | | E
163E, 163E2, 163F, | i ! i |
163F2, 163G----~-|Severe: 1Severe: iSevere: |Severe: 1Severe:
Fayette i slope. | slope. | slope. i slope. i frost action,
) i ! ! i low strength,
i E 1 i i slope.
i i | i i
171Bmmmmmmmmmeem 1S1ighte=-ocmccan iSlight=emecocam- !Slight——ccmemenn 1S1ight=mmmmeeaan !Severe:
Bassett | E | i i low strength.
i i i i i
171C, 171€C2-=~~~ 1Slight-e==ceaca- iSlighteeeececacax 1Slight-~=-ceec~aa- iModerate: iSevere:
Bassett | ! H | slope. | low strength.
] ] 1 + ]
t ] i ] ]
171D, 171D2--<-- iModerate: {Moderate iModerate: iSevere: |Severe:
Bassett i slope. | slope. ! slope. { slope. | low strength.
i i i i i
175, 175B-ccc~wa iSevere: 1Slighteececeeccax 1Slight-=wcoeecea- 1Slight--ecceecaaa- {Moderate:
Dickinson { cutbanks cave. | i i i frost action.
] 1 1 1 1
] I 1 1 I
175C==mecmnnnn= iSevere: 1Slighte-=ccmcnaa 1Slight-ececeanaaa |Moderate: iModerate:
Dickinson ! cutbanks cave. | 1 i slope. ! frost action.
] () 1 [ ]
) ] ] I 1
177, 177Beeccc—a-- |Severe: 1Slighteeeceenaaa 1Slight-=ceecreaaa 1Slight-===ccece- tModerate:
Saude ! cutbanks cave. | i i ! low strength.
i i i i |
177Cmmmmmmceceea iSevere 1Slight-==ccceaaa 1Slighteeeeceaaaax iModerate: tModerate:
Saude | cutbanks cave. | i | slope. | low strength.
) 1 ] ] 1
] ] 1 ] -
178, 178B~=caeu- iSevere: 1Slight-ececacaaa-a 1Slightecccccene. 1Slighteeacecaaaa iModerate:
Waukee | cutbanks cave. | ] i i low strength.
) 1 ) ) )
] 1 ] ] 1
184Bmcmmcmmmcmae |Severe: iModerate: |Severe: {Moderate: {Severe:
Klinger | wetness. | wetness, i wetness, { wetness, { frost action,
! ! shrink-swell. i { shrink-swell. ! low strength.
) ] ] 1 '
] ] 1 I ]
198B-===mmmemee |Severe: {Moderate: {Severe: iModerate: iSevere:
Floyd | wetness. | wetness, | wetness, | wetness, i frost action,
| | shrink-swell, i { shrink-swell. i low strength.
1 1 1} ) ]
1 [] ] [} 1
207C-=mmmmmmmaa {Moderate: 18light=e=mcaaaax {Moderate: iModerate: iModerate:
Whalan { depth to rock. | { depth to rock. | slope. ! low strength,
i ! i i \ frost action.
1 1 ] 1 ()
I I I 1 I
21U4Cammmm e mcam iModerate: {Moderate: {Moderate: iModerate: |Severe:
Rockton | depth to rock. | shrink-swell, | shrink-swell. { slope, ! low strength.
i i i ! shrink-swell. '
) ) ] ] []
] ] ] ] ]
220ewmmcm e mmnan |Severe: |Severe: |Severe: {Severe: iSevere:
Nodaway ! floods. i floods. i floods. i floods. | floods,
i i i i | frost action.
1 1] ] [] 1
I 1 t ] I
22 1Beenemcmancn iSevere |Severe: iSevere: iSevere: |Severe:
Palms | wetness, | wetness, | wetness, { wetness, i wetness,
| excess humus, | low strength, } floods, i floods, } floods,
{ floods. i floods. { low strength. ! low strength. i low strength.
) ) 1 ] ]
] t ] 1 ]
20fmmmccm——————— |Severe: {Moderate: iSevere: iModerate: iSevere:
Lawler { wetness, ! wetness. | wetness. { wetness. i frost action,
| cutbanks cave. | i H i low strength.
i ! i i i
284, 28U4B-mee-wa |Severe: 1Slightecemeeaaa- 1Slight=ewreccaaa- 1Slight-=ececncma iSlight.
Flagler { cutbanks cave. | i i {
1 1 1 ] [
] 1 1 ] ]
285C==-=-cm- iSevere: 1Slighte=eceaacuna 1Slight----=ac-ea {Moderate: 1Slight.
Burkhardt | cutbanks cave. | ! | slope. !
1 t [] ) ]
I ] ] ] i
29 e iSevere: |Severe |Severe: {Severe: |Severe:
Atterberry { wetness. | wetness. i wetness. | wetness. | frost action,
1 1 1
: '. P
I I I

¥
See footnote at end of table.
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[] [l 1 i ]
] I 1 1 ]
Soil name and | Shallow ! Dwellings i Dwellings i Small i Local roads
map symbol ! excavations i without | with i commercial i and streets
H | basements | basements | buildings i
BB i i i i
i i i ] i
293C*. i ' i i ]
Chelseaw==-=---- ~|Severe: 1Slight-e=ccemeew 1Slighte~=ccecre-- iModerate: iSlight.
| cutbanks cave. | i i slope. |
1 1 1 1 ]
! 1] ] I ]
Lamont---cececee--x |Severe: 1Slighteececum--- 18light=-=cecee-a- {Moderate: iModerate:
i\ cutbanks cave. | i | slope. | frost action.
: ! ! ‘ !
Fayette-—-ccecea-- 1Slighteseccacea= {Moderate: iModerate: iModerate: iSevere:
i { shrink-swell, { shrink-swell. i slope, { frost action,
: i ! ! shrink-swell. ! low strength.
1 1 1 ) 1
I I I ] I
293D*%; i i i ] i
Chelsea-=====--- ~i{Severe: {Moderate: iModerate: iSevere: iModerate:
| cutbanks cave. | slope. { slope. | slope. \ slope.
1 ] ] 1 t
I ] ] 1 t
Lamont--—ce-cc-ce ~-}Severe: iModerate: iModerate: iSevere: iModerate:
| cutbanks cave. | slope. | slope. i slope. i slope,
! 1 i i i frost action.
i i i i ]
Fayette-—ewecaccea iModerate: iModerate: {Moderate: iSevere: iSevere:
! slope. ! slope, ! slope, } slope. { frost action,
H | shrink-swell. | shrink-swell. i i low strength.
293F#; i i ] i i
Chelsea---~-===-- iSevere: iSevere: {Severe: iSevere: iSevere:
| cutbanks cave, | slope. i slope. i slope. i slope.
| slope. ! i i i
i i i i {
Lamontee-e—weaenc iSevere: |Severe: |Severe: |Severe: |Severe:
| cutbanks cave, | slope. | slope. i slope. { slope.
| slope. ! i i i
: = i ! ’
Fayette--cence--a iSevere: |Severe: iSevere: {Severe: iSevere:
| slope. { slope. i slope. | slope. | frost action,
! i i | } low strength,
| | | i i slope.
i i i | i
302B~r==mmccc e 1Slight-~--cc-w== 1Slight--~ec—--- iSlightes=-=ce--- 1Slight--==ccew-- |Severe:
Coggon ] ] | ! i low strength.
| ! i i i
302C, 302C2---=-=~-- 1Slighte~eccccce= 1Slighteeccamea=- 1Slighteceeccow== iModerate: iSevere:
Coggon i i ] | slope. ! low strength.
1 1 ] 1 []
1 1 ] 1 ]
3154, i i ] i i
Fluvaquents | 1 i i i
i : i i i
350, 350B-cwem-=-a |Severe: 1Slighteweeceea-- 18light--=--ccu-= 1Slight----=c---~ iSlight.
Waukegan ! cutbanks cave. | i i H
| : | - ‘
352B-==cwmccmmmaaa |Severe: tModerate: IModerate: iModerate: {Severe:
Whittier { cutbanks cave. | shrink-swell. i shrink-swell. i shrink-swell. i low strength.
: : i ! ‘
377Brecmmmccc e 18light-w-cee---- {Moderate: {Moderate: {Moderate: iSevere:
Dinsdale H \ shrink-swell. i shrink-swell. \ shrink-swell. | frost action,
' ' i | ! low strength.
377C, 377C2-m==--=~ {Slighteemceew-a= iModerate: {Moderate: {Moderate: |Severe:
Dinsdale 1 | shrink-swell. | shrink-swell. { slope, i frost action,
! | 1 \ shrink-swell. { low strength.
: | | 5 ‘
382-c=mmmcemeeee |Severe: |Severe {Severe: iSevere: {Severe:
Maxfield | wetness. | wetness, | wetness, { wetness, { wetness,
i { shrink-swell. \ shrink-swell. | shrink-swell. i frost action,
i i ' ! ! low strength.
391B*: i | | i i
Clydes~ecccecaaaaa iSevere: |Severe: iSevere: iSevere: iSevere:
| floods, \ floods, | floods, i floods, { low strength,
| wetness. ! wetness. ! wetness. i wetness. i floods,
i H | : ! frost action.
Floyd=~e-cccceo~=x {Severe: iModerate: \Severe: {Moderate: iSevere:
\ wetness, | wetness, | wetness. ! wetness, i frost action,
H ! shrink-swell, | \ shrink-swell. ! low strength.
: : = ‘ ‘
t

end of table.
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SOIL SURVEY

1] ] ] T 1
] ] [ I 1
Soil name and | Shallow t Dwellings | Dwellings 1 Small 1 Local roads
map symbol H excavations i without 1 with H commercial i and streets
i H basements | basements ! buildings |
] [ [] t ]
] t 1 I 1
| i ! | i
398~mmmmmeae e {Severe: |Severe: {Severe: |Severe: iSevere:
Tripoli | wetness. ! wetness, i wetness. | wetness. i frost action,
E E H ! ! low strength.
i i | ] i
399c-ccccmanaan- {Severe: {Moderate: iSevere: iModerate: iSevere:
Readlyn | wetness. | wetness. { wetness., i wetness. i frost action,
E i i i ! low strength.
i ! i i i
40T7B-mmmmcmccnua iSevere: iModerate: |Severe: iModerate: }Severe:
Schley { wetness, | wetness. { wetness. | wetness, i frost action,
) 1 ) 1 )
t 1 ] 1 ]
408B--=cmmme e 15lighteeccaccaax 18lightecacanaaan 1Slight-eeacaaea-a 1Slight-ceecccaaaaa iModerate:
Olin i i ! i | frost action.
i i i i i
H0BCemwcmmcmmnee 1Slight--mcacaca- 1Slighteceeeacaaa 1Slight==ccneca-a {Moderate: iModerate:
Olin H i H ! slope, | frost action.
1 1 1 [} 1
] 1 ] ] 1
412Ccccmcmcnnna |Severe: {Severe: |Severe: iSevere: |Severe:
Sogn | depth to rock. | depth to rock. | depth to rock. | depth to rock. | depth to rock
i i i i i
412D-mcmcmcrmmaa |Severe: |Severe: iSevere: |Severe: |Severe:
Sogn i depth to rock. | depth to rock. | depth to rock. | depth to rock, | depth to rock
1 ' ' | slope. :
] t [] ] )
t I ] ] ]
412Fmmmcmcccanaa |Severe: {Severe: |Severe: |Severe: |Severe:
Sogn i depth to rock, | depth to rock. | depth to rock, | depth to rock, | depth to rock
| slope. | slope. ! slope. { slope. | slope.
] i | i i
420, 420Bmccce-- 18lighte~ce-aaaao {Moderate: {Moderate: {Moderate: |Severe:
Tama i i low strength, ! low strength, | shrink-swell, | frost action,
i ! shrink-swell. ! shrink-swell. { low strength. i low strength.
] ] ) ) ]
I ] I ) ]
426Bmmmmmmn—aa ~--=1Slight-===eeccaa- 18lighte-cenecacax iSlight-eecacaana- 1Slightemeececcnaaa— iSevere:
Aredale | ! H i ! low strength.
1 I 1 1 ]
] I 1 I ]
U26Cemmmm e e 18lighteececaaaaa 1Slightemmccancaa- 1Slight-eeecacaax iModerate: iSevere:
Aredale i ! H i slope. | low strength.
! ! i i i
428Beccmcmccmnn {Severe: iModerate: |Severe: {Moderate: iSevere:
Ely | wetness, | wetness, i wetness. i low strength, | frost action,
| ! shrink-swell, ! | wetness, i low strength.
' ' H | shrink-swell. !
1 1 t ] ]
] I | 1 I
YB5mmmmmmmm e |Severe: |Severe: {Severe: 1Severe: 1Severe:
Spillville i floods. | floods. ! floods. i floods. i low strength,
! i i i { floods.
] 1 ] ] ]
1 ] | 1 ]
X |Severe: iSevere: iSevere: iSevere: |Severe:
Hanlon { floods, | floods. | floods. i floods. i floods.
| cutbanks cave. | | i |
1 ] ] ) []
1 ] I I ]
7127 mmemmmecc e |Severe: |Severe: {Severe: iSevere: |Severe:
Udolpho | wetness, | wetness, | wetness, | wetness, i frost action,
{ cutbanks cave. | floods. i floods. i floods. ! low strength,
1 [] ) ) 1
I ] ] t I
729B%: i | ' | i
Nodaway===we--- |Severe: !Severe: {Severe: iSevere: |Severe:
i floods. ! floods. i floods. i floods. | floods,
i | i i i frost action.
] 1 1 [] ]
1 1 ] ] 1
Radford-======- iSevere: {Severe: iSevere: {Severe: |Severe:
| wetness, | floods, } floods, i floods, i low strength,
| floods. | wetness. | wetness. | wetness. { frost action,
! i i i i floods.
) 1 ) ] )
] 1 ] I '
T71Bemcccmmccaaa 1Slighte--mmceeax tModerate: |Moderate: iModerate: iSevere:
Waubeek i | shrink-swell. | shrink-swell. | shrink-swell. | frost action,
| i | | | low strength,
i i i i i
See footnote at end of table.
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T T T T 1
] ] ] ] ]
Soil name and | Shallow ) Dwellings i Dwellings ] Small i Local roads
map symbol i excavations i without i with i commercial i and streets
i i basements i basements H buildings |
[l [] ] [} 1
| E E 5 E
771C, 771C2====== iSlight=memcoccea- {Moderate: |Moderate: {Moderate: |Severe:
Waubeek i i shrink-swell. | shrink-swell. | slope, { frost action,
E i E i shrink-swell. ! low strength.
i i i i i
778, T78Bece=c=== |Severe: 18lighte=-ommeeuae 1Slight-=ewceeeaa- 181ight—ececcccane iModerate:
Sattre | cutbanks cave. | H i i low strength.
1 1 1 1 ]
] 1 ] 1 ]
782B, 782C2-=--=--- iModerate: iSevere: iSevere: iSevere: |Severe:
Donnan | wetness, i shrink-swell. | wetness, i shrink-swell. { low strength,
i too clayey. | { shrink-swell. : | shrink-swell,
i H H H i frost action.
1 [] ] 1 )
1 ] ] I ]
10U3=ccmcmmccceee |Severe: {Severe: |Severe: |Severe: iSevere:
Bremer | wetness, | wetness, | wetness, { wetness, i shrink-swell,
! cutbanks cave. | floods, | floods, i floods, { frost action,
H { shrink-swell. } shrink-swell, i shrink-swell. | low strength.
[ 1 ] + )
] I ] t ]
1088-=c=mccmmmaa—- |Severe: |Severe: iSevere: |Severe: 1Severe
Nevin | wetness, i floods. i floods, { floods. { frost action,
| cutbanks cave. | | wetness. i i low strength.
[] ] [] ] 1
] ] ] ] I
1119cccccccceca—a- {Severe: iModerate: {Severe: iModerate: iSevere:
Muscatine { wetness, | wetness, | wetness. | wetness, \ low strength,
H { shrink-swell. 1 ! shrink-swell. { frost action.
) ] ] ] )
i I ] ] 1
1133=cccmncneccnne= iSevere: iSevere: {Severe: iSevere: {Severe:
Colo { wetness, \ floods, { floods, { floods, { floods,
| floods. ! shrink-swell, i shrink-swell, \ shrink-swell, { low strength,
i | wetness, ! wetness. | wetness. { shrink-swell.
[] [] 1 (] 1
1 ] ] ] I
1160=mccccmccmcene iSevere: iSevere: iSevere: {Severe: iSevere:
Walford | wetness., | wetness, \ wetness, ! wetness, i shrink-swell,
i { shrink-swell. | shrink-swell. { shrink-swell. { low strength,
: i i i | frost action.
1 [] 1 [] []
I ] ] ] 1
1291 iSevere: iSevere: iSevere: iSevere: {Severe
Atterberry | wetness. { wetness. ! wetness. { wetness. | frost action,
i 1 i H ! low strength.
] ] [] 1 1
] 1 ] 1 1
1485-cccccccccanas |Severe: |Severe: {Severe: iSevere: iSevere:
Spillville i floods. | floods. { floods. { floods. } low strength,
i ] i ] i floods.
i ] i i i
1688-ccmmmcccnaa= iSevere: |Severe: |Severe: 1Severe: |Severe:
Koszta | wetness, i floods. { floods, i floods. i frost action,
! cutbanks cave. | | wetness. i { low strength.
i ' | i i
5030%, | i ! i i
Pits | i : i i
[] ] 1 ] 1
] ] I ' ]
5040%, i ! ] i ]
Orthents | | i i i
i i i i i

* See description of the map unit for composition

and behavior characteristics of the map unit.
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[Some terms that describe restrictive soil features are defined in the Glossary.
"slight," "moderate," "good," "falr," and other terms.

not rated)

TABLE 10.--SANITARY FACILITIES

SOIL SURVEY

See text for definitions of
Absence of an entry indicates that the soil was

slope.

1 T 1 1 T
I I ] 1 ]
Soil name and H Septic tank | Sewage lagoon | Trench H Area ! Daily cover
map symbol ! absorption i areas ! sanitary i sanitary ! for landfill
| fields | | landfill : landfill |
: I : : :
] [] 1 1 1
t ] 1 ] I
11B#%; 1 1 ' i i
COlommewcnncenana iSevere: iSevere: {Severe: iSevere: {Poor:
| wetness, | wetness, | wetness, | wetness, ! wetness.
i floods. i floods. { floods. i floods. i
| ! i i i
Ely~eesccscaceaax iSevere: |Severe: iSevere: {Severe: {Fair:
| wetness. | wetness. | wetness. | wetness. | wetness.
1 ] ] (] 1
1 1 ] ] |
41, 41Bemeecmcceme 1Slight#¥cacacccaa |Severe: iSevere: |Severe: |Poor:
Sparta H | seepage. { seepage, i seepage. i too sandy,
! H ! too sandy. ] | seepage.
] ] 1 ] 1
1 ] i ] |
L o e tadatata 1Slight##-ccccucuaa {Severe: {Severe: |Severe: {Poor:
Sparta i | seepage, | seepage, | seepage. i too sandy,
! | slope. | too sandy. i | seepage.
i ] ] i i
41Decmcmcccccccaas iModerate: iSevere: {Severe: |Severe: |Poor:
Sparta i slope. ! seepage, | seepage, | seepage. i too sandy,
H | slope. | too sandy. ! | seepage.
] 1 ] ] ]
I 1 ' 1 ]
5lacamnecmaneea——— 'Severe: |Severe: |Severe: |Severe: 1Poor:
Vesser { floods, { floods, i floods, i floods, i wetness.
| wetness. { wetness. | wetness. | wetness. i
i ! i ! i
Slecccmccccecceaa |Severe: |Severe: iSevere: |Severe: | Poor:
Zook i percs slowly, { wetness, ! wetness, i wetness, { too clayey,
| wetness, i floods. | too clayey, i floods. | wetness.
| floods. ! | floods. i H
t (] 1 (] []
I ] I 1 ]
B3Brmmm e ——a 181light#¥cccccaoa. |Severe: iSevere: {Severe: {Poor:
Chelsea i | seepage. | seepage, | seepage. | too sandy,
! ! | too sandy. H | seepage.
) ] 1 ) ]
] I 1 ] 1
63C-mmmmeccncccnne 1Slight##eccccnaa- |Severe: |Severe: |Severe: {Poor:
Chelsea H | seepage, { seepage, | seepage. | too sandy,
! | slope. | too sandy. H | seepage.
] ] 1 ] []
] ] ] I ]
[ 3 i tModerate: iSevere: {Severe: |Severe: {Poor:
Chelsea ! slope. | seepage, | seepage, | seepage. } too sandy,
i i slope. ! too sandy. ! | seepage.
) i i i i
63F~eemmeccccmam e |Severe: iSevere: 1Severe: {Severe: {Poor:
Chelsea ! slope. | seepage, | seepage, | seepage, ! too sandy,
H i slope. | too sandy. ! slope. | slope,
| i ! i ! seepage.
i i i | i
65E2, 65F, 65F3--~--{Severe: iSevere: |Moderate: |Severe: {Poor:
Lindley | percs slowly, ! slope. { slope, | slope. \ slope.
| slope. i | too clayey. i |
[] ) 1 1 ]
] ] ] I ]
83B-~mmmmmemcm————e |Moderate: |Moderate: 18light-—eccccoo- iSlight-=----ncw-- 1Good.
Kenyon | percs slowly. | slope, 1 ! !
H | seepage. ! i ]
i ! i i !
83C, 83C2-==cme=mm {Moderate: {Severe: 1Slighte==e=------ 18light----coneua- iGood.
Kenyon { percs slowly. | slope. i ! H
i i i i |
83D, 83D2-=ccwcm=-- {Moderate: iSevere: 1Slight--=cecea--- {Moderate: \Fair:
Kenyon ! percs slowly, ! slope. 1 | slope. ! slope.
] 1 t 1
] 1 ] I
! ; i ;

See footnotes at end of table.
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TABLE 10.-~SANITARY FACILITIES--Continued
H i ] 1 i
Soll name and ! Septic tank | Sewage lagoon | Trench H Area H Daily cover
map symbol i absorption ! areas 1 sanitary | sanitary i for landfill
i fields | ] landfill i landfill i
] ] [] 1 1
; | s | e
BYmmccmccm e iSevere: iSevere: |Severe: |Severe: {Poor:
Clyde i floods, | wetness, i floods, i floods, { wetness.
{ wetness. | floods. | wetness. | wetness. i
1 1 1 1 )
] I I ] 1
109Cemecmcccccnam- |Severe: |Severe: iSevere: {Severe: |Poor:
Backbone | depth to rock. | depth to rock, | depth to rock, | seepage. | area reclaim.
! | seepage, | seepage. i H
| | slope. ' i i
i i i i |
110Bemmcccmncccnan 1Slight¥#ecnccccua iSevere: iSevere: iSevere: {Good.
Lamont 1 | seepage. { seepage. | seepage. H
1 t ) 1 []
] 1 ] ] 1
110Ceccccmccmcneee 1S1ight¥¥caccnaaaa iSevere: |Severe:. iSevere: 1Good.
Lamont i | seepage, | seepage. i seepage. i
H | slope. i i !
' i i i 1
118=cccmc e e iSevere: iSevere: {Severe: iSevere: |Poor:
Garwin ! wetness, | wetness., ! wetness. { wetness. | wetness.
1 1 1 ] [
] 1 1 ] ]
119, 119B-ccccea-- iSevere: {Severe: iSevere: |Severe: iFair:
Muscatine | wetness. | wetness, | wetness. | wetness. | wetness.
] 1 ] (] ]
] 1 ] ] i
120-ccemmcccccane 1Slighteereecacuax {Moderate: iModerate: iSlight--cececece—- jFair:
Tama i | seepage. | too clayey. H i too clayey.
[] ] 1 ] 1
] ] ] ] I
120Bemswcemcmccaa 1Slight-=ceccaca-=-- iModerate: iModerate: iSlight-cccccceun- {Fair:
Tama H | slope, | too clayey. i | too clayey.
' | seepage. ! i i
i i i i i
120C, 120C2---=--- 1Slight-emcecaca-- |Severe: {Moderate: iSlight----------- {Fair:
Tama i | slope. ! too clayey. i { too clayey.
1 ] 1 t []
1 i ] 1 1
122=n=cccccncracns iSevere: iSevere: iSevere: iSevere: {Poor:
Sperry i percs slowly, | wetness. ! wetness, { wetness, i wetness.
\ wetness, | | ponding, { ponding. 1
| ponding. i { too clayey. i |
1 1 () 1 t
1 1 ] ] 1
127 mmmcmcmccnccean 1S1ight ¥ ¥ececccaaa iSevere: iSevere: iSevere: {Good.
Wiota ! { seepage. | seepage. { seepage. i
] ] + 1 1
i t t 1 1
133ccmnnccncceena- iSevere: iSevere: {Severe: iSevere: {Poor:
Colo | wetness, { wetness, { wetness, i wetness, | wetness.
{ floods. \ floods. | floods. { floods. H
] t [l 1 ]
i ] ] 1 ]
159 -mcmccnccnmcnne |Moderate: {Severe: {Severe: |Severe: {Poor:
Finchford I floods. { seepage. | too sandy, | seepage. i too sandy,
H i | seepage. | { seepage.
1 1 1 1 1
] I ] I I
162B=cccmcccccnaaa 1Slightecemmcnneax IModerate: iModerate: 1Slightemeecmcaaa- {Fair:
Downs i ! slope, i too clayey. i | too clayey.
H | seepage. | i i
i i | ; i
162C, 162C2~====== 1Slight=~cccmcecea |Severe: IModerate: 1Slight--------=-- {Fair:
Downs i | slope. | too clayey. H ! too clayey.
] 1 ] 1] 1
] [ 1 1 ]
162D, 162D2~==w=-- {Moderate: |Severe: {Moderate: iModerate: {Fair:
Downs i slope. | slope. { too clayey. | slope. | slope,
i i ] i | too clayey.
| i ] i i
163B==cmmmmceccees 1Slighteeemccenaa- iModerate: iModerate: 1Slighte-ececeaaa- \Fair:
Fayette i { slope, | too clayey. i | too clayey.
i | seepage. } i i
1 1 1 1] )
] 1 ] i ]
163C, 163C2==w==m= 1Slighteeevececaas |Severe: {Moderate: 1Slighteccccacaceax iFair:
Fayette ' slope. { too clayey. } too clayey.
] 1
t I

See footnotes at end of table.
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i i 1 i i
Soil name and i Septic tank | Sewage lagoon | Trench ! Area H Daily cover
map symbol i absorption i areas ! sanitary H sanitary i for landfill
1 fields ! | landfill | landfill }
| i i i i
| i i i i
163D, 163D2--==c-=- |Moderate: iSevere IModerate: |Moderate: tFair:
Fayette i slope. | slope. { too clayey. { slope. | slope,
E i E E ! too clayey.
1 | i i
163E, 163E2, 163F, | | ; ; |
163F2=mmccmccccaa- |Severe: {Severe: {Moderate: iSevere: {Poor:
Fayette ! slope. \ slope. ! slope, { slope. ! slope.
] ] | too clayey. ! !
1 ) 1 1 )
1 ] I ] |
163Gmmmcccccccccca-" |Severe: |Severe: iSevere: iSevere: {Poor:
Fayette { slope. | slope. | slope. } slope. | slope.
i | ! i i
17T 1B c e IModerate: iModerate 1Slighteececccenaa 1Slight---cememeao 1Good.
Bassett | percs slowly. | slope, i H |
! | seepage | i !
! ! i i i
171C, 171C2-wcm=ma- iModerate: iSevere: 1Slight=s-esocecaas 1Slight--===cceea- 1Good.
Bassett i percs slowly. { slope. 1 H |
i | i i i
171D, 171D2wcccne== |Moderate: iSevere: 1Slight===eceaeca-a iModerate: {Fair:
Bassett | slope, { slope. 1 | slope. ! slope.
| percs slowly. H | i !
1 1 ) 1 1
] I ] ] 1
175, 175B=ccccccaa- 181ight #¥ecmccana- |Severe: iSevere: |Severe: {Poor:
Dickinson ! | seepage. | seepage, | seepage, | seepage,
i i | too sandy. | too sandy. | too sandy.
! ! i i H
175C=mmmmm e 1Slight # ¥ e iSevere: |Severe: iSevere: {Poor:
Dickinson | | seepage, i seepage, ! seepage, | seepage,
i i slope. | too sandy. { too sandy. | too sandy.
] [] ] 1 1
1] ] ] 1 i
177, 177B-=cceeee-- 1Slight #¥cccccacaa {Severe: |Severe: {Severe: {Poor:
Saude i | seepage. | seepage, | seepage. } too sandy,
! i | too sandy. H | seepage.
i | i i |
177Cemecncmacema——— 1Slight##ccccccaa- iSevere |Severe: iSevere: {Poor:
Saude ! | seepage, | seepage, ! seepage. ! too sandy,
| i slope. | too sandy. i { seepage.
] (] ] ! ]
1 ] ] 1 1
178, 178Becc-ecccsa=n 1Slight ##cccccaaa- {Severe: |Severe: 1Severe: {Poor:
Waukee i | seepage. ! seepage. | seepage. { too sandy,
i i i i | seepage.
i i i i i
184Bremeremrenanaan |Severe: |Severe: iSevere: iSevere: iFair:
Klinger | wetness. | wetness. { wetness, | wetness. | wetness.
] 1 ] 1 1
1 ] ] ] I
198Bemremememcennam iSevere: iSevere: |Severe: |Severe: tFair:
Floyd | wetness. | wetness. | wetness. i wetness, i wetness.
i i i i i
207Cmmmcmccccecaaaa |Severe: {Moderate: {Severe: IModerate: iPoor:
Whalan | depth to rock. | depth to rock, | depth to rock. | depth to rock. | area reclaim.
H ! slope. H | |
] [] ] [] ]
1 ] ] ] I
214Cemmmemmmemmn——e |Severe: |Severe: iSevere: {Moderate: {Poor:
Rockton | depth to rock. | depth to rock. | depth to rock. | depth to rock. | area reclaim.
i ! i i i
220==mmmemmeencann= |Severe: iSevere: iSevere: 1Severe: {Fair:
Nodaway { floods, | floods, i floods, i floods, } wetness.
| wetness. { wetness. { wetness. | wetness. i
i ] ! i |
221Bemmecemmccnma |Severe: |Severe: |Severe: iSevere: {Poor:
Palms | wetness, | wetness, | wetness, { wetness, { wetness,
| floods, | seepage, \ floods, i floods, | hard to pack.
! subsides. | floods. | seepage. { seepage. H
H i | i i

See footnotes at end of table.
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TABLE 10.~-SANITARY FACILITIES~-Continued

i i T e i
Soil name and | Septic tank { Sewage lagoon | Trench ! Area H Daily cover
map symbol H absorption ! areas ! sanitary i sanitary i for landfill
H fields i H landfill i landfill !
1 ] T 1 T
| ; ; | s
226 e |Severe: |Severe: |Severe: iSevere: 1Good.
Lawler { wetness. | seepage, | seepage, \ sSeepage, \
i | wetness. ! wetness, | wetness. i
! i | too sandy. )
1 ] 1 ] 1
1 1) ] 1 ]
284, 284B-m=mccacaa= 1Slight##cccaccaaa iSevere: |Severe: {Severe: {Poor:
Flagler 1 | seepage. | seepage, | seepage. i too sandy,
| H { too sandy. i | seepage.
) 1 ] [ 1
1 I ] ] 1
285Cme—mmeccnecamaan 1Slight¥#¥-ceea-—--)Severe: iSevere: iSevere: tPoor:
Burkhardt i { seepage. | seepage. { seepage. | too sandy,
i ! i i | seepage.
1 ) 1 ] ]
i | 1 ] ]
291eceaan B il iSevere: iSevere: 'Severe: |Severe: {Poor:
Atterberry ! wetness, | wetness. | wetness. { wetness. | wetness.
! percs slowly. ' . !
] q 1 1 ]
] ] 1 I ]
293CH*: i i i ' '
Chelseae-=~cocoomea- 1S1light ¥ ¥ ccmcccan iSevere: iSevere: iSevere: iPoor:
| | seepage, i seepage, i seepage. i too sandy,
i i slope. ! too sandy. i | seepage.
1 1 1 1 1]
1 ] [] ] 1
Lamont-c-===a —————— 1S1ight ##ccacaano |Severe: |Severe: iSevere: 1Good.
i | seepage, | seepage. i seepage. i
] | slope. : i !
i i i | i
Fayette--=--- e=-===|Slightemw===eec--w.|Severe: {Moderate: 1Slight=—=cmeceec-a {Fair:
H { slope. | too clayey. | | too clayey.
1 ] 13 1 1
1 ] | ] ]
293D%*: i i ! i i
Chelseaw—==c—ccca—- {Moderate: |Severe: |Severe: {Severe: {Poor:
i slope. | seepage, \ seepage, { seepage. { too sandy,
{ { slope. i too sandy. ' \ seepage.
[] () 1} 1 1
] ] 1 ] ]
Lamont--=c-ccwc-cau -iModerate: iSevere: |Severe: iSevere: |Fair:
| slope. | seepage, | seepage. i seepage. i slope.
! | slope. | i t
1 i i i !
Fayette--—-eccccceaa iModerate: iSevere: iModerate: }Moderate: tFair:
! slope. { slope. | too clayey. ! slope. | slope,
i ] i i | too clayey.
i i ! | i
293F*%: ! | i i |
Chelseae-ccccca--- ~{Severe: iSevere: {Severe: {Severe: {Poor:
{ slope. ! seepage, { seepage, | seepage, | too sandy,
i i slope. | too sandy. ! slope. | slope,
i ! i \ | seepage.
' i ] i i
Lamonte-cesccce—aa -{Severe: 1Severe: {Severe: tSevere: {Poor:
i slope. | seepage, | seepage. | seepage, i slope.
i ! slope. 1 ! slope. !
1 1 1 ] ]
1 ] ] ] 1
Fayettee-c-ececcaa- iSevere: iSevere: IModerate: |Severe: {Poor:
| slope. | slope. | slope, { slope. i slope.
1 ! ! too clayey. H H
) 1 ] 1 1
] ] ] ] 1
308B-mmemm e ccmeam -iModerate: {Moderate: 1Slight===weccacaa 1Slight----~=~ m===-1Good.
Coggon i percs slowly. | slope, i b i
| | seepage. i i 1
t 1 [] 1 )
1 ] t ] t
302C, 302C2--====--- -{Moderate: {Severe: 1Slight-=~comameax 1Slightec-cmeoeaen 1Good.
Coggon | percs slowly. ! slope. H !
t ] ] ) 1
1 ] 1 1 ]
315%, \ [ i i i
Fluvaquents H H H H H
i 1 ] ] )
t 1 t ] ]

See footnotes at end of table.
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SOIL SURVEY

i . i ] i
Soil name and 1 Septic tank i Sewage lagoon | Trench i Area ! Daily cover
map symbol i absorption ! areas H sanitary H sanitary t  for landfill
| fields | } landfill i landfill 1
i i T i i
i i | | ]
350, 350B-cac--- ~===|Slight¥#¥#cacca-ao iSevere: iSevere: |Severe: {Poor:
Waukegan H | seepage. { seepage, | seepage. i seepage,
| ' | too sandy. i | too sandy.
| | | i i
352B==emmmm e 151ight#¥#cacaeaco |Severe: |Severe: |Severe: |Poor:
Whittier H | seepage. | seepage, | seepage. { too sandy,
i ! | too sandy. ; | seepage.
! H } ! }
37TBe—mem e ccees {Moderate: iModerate: iSlighte-=ccccacaa 1Slight=wececcccea- 1Good.
Dinsdale | percs slowly. ! slope. i ! i
1 | i i !
377C, 377C2~---- ~---|Moderate: iSevere: 18lighte=--=~ —————— iSlightev-cceccnw- iGood.
Dinsdale | percs slowly. i slope. i | |
[} 1 ¥ ] ]
] 1 i i \
382--memmmmcnceee |Severe: {Severe: iSevere: |Severe: |Poor:
Maxfield ! wetness. { wetness. | wetness, i wetness. | wetness.
i ! | i i
391B#%: 1 | i 1 i
Clyde~=c=wmcenn-a- |Severe: iSevere: iSevere: iSevere: iPoor:
i floods, | wetness, i floods, i floods, | wetness,
| wetness. | floods. | wetness. | wetness. i
1 1 [] 1 ]
] ! 1) ] ]
Floyde====-= - {Severe: iSevere: {Severe: iSevere: {Fair:
| wetness. | wetness, | wetness, | wetness. | wetness.
i | i i 1
398-=memea= ~m-=e~---|Severe: iSevere: {Severe: {Severe: \Poor:
Tripoli | wetness. i wetness. | wetness. | wetness. | wetness.
i i : i i
399cmcan=a- “w-mwe---{Severe: iSevere: iSevere: |Severe: {Fair:
Readlyn | wetness. { wetness. i wetness. { wetness. i wetness,
i ! ! i i
407B-==-ww-- e |Severe: |Severe: iSevere: iSevere: iFair:
Schley | wetness. | wetness, | wetness. | wetness. | wetness.
H i i i
40BB-m=mmmmmm e 1Slighte-c=meomw- {Moderate: 18light~-cem-comeo 18light~e-ccecu--- 1Good,
0lin } } slope, | i !
i | seepage. i i ]
: ! | | i
408Ce-mwm-= ——————- iSlight-eeecce-ax {Severe: 18lighte-enneonua 1Slight-c-c-cwaaan 1Good,
0lin 1 | slope. 1 i i
] 1 1 [ (]
I 1 1 [} [}
412C, 412D0-=m=== ----|Severe: {Severe: |Severe: {Severe: {Poor:
Sogn | depth to rock. | depth to rock, | depth to rock. | depth to rock. | area reclaim.
i | slope. i i i
i i i i !
412Femmmmcccancmn iSevere: iSevere: |Severe: {Severe: {Poor:
Sogn | depth to rock, | depth to rock, | depth to rock. | depth to rock, | area reclaim,
i slope. | slope. i i slope. i slope.
i | i i i
420mmmmemmee B 18light¥¥ccccaaao tModerate: iModerate: iSlight-cwne-caes ~{Falir:
Tama i | seepage. } too clayey. i i too clayey.
i H | i 1
420Be—mmmcmeccc e 1Slight¥#ceamccao {Moderate: {Moderate: 1Slighteeeccmaua- ~}Fair:
Tama 1 { slope, i too clayey. i \ too clayey.
H | seepage. i i i
i | ! i i
Y26Bmmmmmmm ——————— 1Slightemmcweee=ux |Severe: 1Slighteeseeceecnn iSevere: {Good.
Aredale i \ seepage. 1 | seepage. i
! i i i |
426Cmmmmmem —————— 1Slight=mccmeenaa |Severe: 1Slightwecencaun ~-iSevere: 1Good.
Aredale i ! slope, i | seepage. i
i | seepage. ! ] i
| | | i |
428Bmmmmmm e ISevere: }Severe: iSevere: |Severe: |Fair:
Ely | wetness. | wetness. ! wetness. | wetness, | wetness.
1 ) 1 1
1 I I I

See footnotes at end of table.
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161

percs slowly.

[] T 1 T T
i 1 ] 1 ]
Soil name and 1 Septic tank ! Sewage lagoon | Trench | Area | Daily cover
map symbol | absorption ! areas H sanitary i sanitary i for landfill
| fields i i landfill 1 landfill i
T T T ] 1
: i : :' E
U85 mc e iSevere: |Severe: iSevere: |Severe: {Fair:
Spillville | wetness, | wetness, | wetness, { wetness, | wetness.
| floods. | seepage, { seepage, | seepage, H
H \ floods. { floods. i floods. i
] ] 1 [] 1
[} t I ] 1
536-ccemmmnmm e iSevere: iSevere {Severe: iSevere: {Fair:
Hanlon i floods, | floods, { floods, i floods, ! wetness,
| wetness. | seepage, | seepage, { seepage, \
i | wetness, | wetness. | wetness. !
] 1 1 ] 1
I i I ] ]
727 ==cmmmcmmccme e {Severe: iSevere: |Severe: {Severe: {Fair:
Udolpho { wetness., | wetness, { wetness, | wetness, | wetness,
| { seepage. \ seepage. \ seepage. i thin layer.
1 ) ] 1 1
1 ' ] 1 ]
729B%: H i i i i
Nodaway~-e=recce-- iSevere: iSevere: |Severe: iSevere: tFair:
i floods, i floods, i floods, i floods, ! wetness.
| wetness, | wetness. | wetness. i wetness. i
1 1 (] [ []
] 1 ] I 1
Radford-eeccceoaa- iSevere: |Severe: |Severe: iSevere: |Poor:
| wetness, { wetness. { wetness, | wetness, | wetness.
{ floods. | { floods. i floods. H
1 1 ] [ 1
I I ] ' I
717 1Beemmemmccccccaa 1Slighteeeecceceax |Moderate: 1Slight-esecceccax iSlightecmecceaaaa- {Good.
Waubeek i \ slope, | i i
i ! seepage. | i 1
] ] 1 ) ]
] I 1 ] ]
T71C, T71C2====oo-= 181ight-—ccoemcmen ISevere——---———o-- !S1ight---——coo-oc 1S1ighte~emconmnan= 1Good.
Waubeek ' i i ' H
i ! i i i
778, 778B-eeccceea- 1S1light ¥¥% e iSevere: |Severe: |Severe: {Poor:
Sattre i | seepage. | seepage, | seepage. { too sandy,
i i ! too sandy. H | seepage.
] 1 1 [] 1
1 1 ] I I
782B-=~recnmncnconn |Severe: {Moderate: |Severe: iModerate: {Fair:
Donnan i percs slowly, | slope. ! too clayey. | wetness, i too clayey,
| wetness. 1 | i | wetness.
1 ) 1 t )
I 1 ] t ]
782C2-mmremcmmccan- iSevere: iSevere iSevere: tModerate: {Fair:
Donnan i percs slowly, { slope. | too clayey. | wetness. i too clayey,
{ wetness. | i i | wetness.
] 1 1 1 [
] I I 1 1
1043-mmcccmcccceeae |Severe: iSevere: |Severe: iSevere: {Poor:
Bremer i percs slowly, | wetness, | wetness, { wetness, | wetness.
| wetness. | seepage. | seepage. ! seepage. i
] 1 1 1 1
t | t 1 1
1088=c-mcmmcmccaem iSevere: iSevere: |Severe: |Severe: {Fair:
Nevin { wetness, | seepage. | seepage, } seepage, | wetness.
i i | wetness. | wetness. 1
1 [] ] [} 1
I t ] ] 1
1119 cmccm e cce e iSevere: |Severe: iSevere: iSevere: {Fair:
Muscatine { wetness. | wetness. ! wetness. i wetness. | wetness.
1 ) ) ] 1
i 1 1 1 ]
11330cmcmecrcncnne- {Severe: iSevere: |Severe: |Severe: |Poor:
Colo | wetness, | wetness, | wetness, | wetness, | wetness.
i floods. i floods. i floods. i floods. |
i i i i i
1160~=emcccmcnaaaax |Severe: iSevere: iSevere: {Severe: {Poor:
Walford ! wetness, | wetness, | wetness, ! wetness. | wetness.
! percs slowly. | seepage. | seepage. i i
i i ! i i
1291 -ecmccccrecancna iSevere: iSevere: {Severe: |Severe: {Poor:
Atterberry wetness, | wetness. | wetness. i wetness. | wetness.
[] t 1 ]
i 1t 1 ]
i i i 1

See footnotes at end of table.
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SOIL SURVEY

T 1) T 1] T
1 [ 1 I ]
Soil name and i Septic tank | Sewage lagoon | Trench i Area H Daily cover
map symbol H absorption | areas i sanitary 1 sanitary i for landfill
| fields H i landfill | landfill !
: | ! ‘ |
1485 eccancnccccccccas iSevere: {Severe: iSevere: |Severe: {Fair:
Spillville | wetness, | wetness, | wetness, { wetness, | wetness.
| floods. | seepage, | seepage, | seepage, }
i i floods. i floods. i floods. H
) () ) ] 1
[ ] ] ] ]
1688=memmmrcccccccaaa iSevere: {Severe: iSevere: |Severe: iFair:
Koszta ! wetness. { seepage, | seepage, ! seepage, ! wetness,
| | wetness. | wetness. i wetness. i too clayey.
] ] 1 ] )
t ] 1 ] 3
5030%, i i ! ' 1
Pits { 1 1 i |
i i i ' i
5040%, 1 i i i i
Orthents ! i E i E
] 1 [
] 1 1 t ]

% See description of the map unit for composition and behavior characteristics of the map unit.

##Danger of ground water contamination.
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TABLE 11.--CONSTRUCTION MATERIALS

[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of
"good," "fair," and "poor." Absence of an entry indicates that the soil was not rated]

excess fines.

excess fines.

T LB T T
] t 1 ]
Soil name and i Roadfill H Sand ! Gravel ! Topsoil
map symbol H ! 1 i
i \ 1 i
] [ T )
[ ] 1 1
i | i '
11B%: ! : ! '
Colom-mvrcmmuan —————— {Poor: {Unsuited: {Unsuited: {Good
| wetness, i excess fines. | excess fines. i
{ shrink-swell, ) 1 |
i low strength. H i |
i ! i !
Ely-weecoee B et {Poor: tUnsuited: tUnsuited: {Good
{ low strength. | excess fines. { excess fines. !
1 1 ] 1
I I 1 ]
41, 418, 41Cammmcmmeae 1Go0d-=omemcocouee {Fair: iUnsuited: iFair:
Sparta | i excess fines. | excess fines. | too sandy.
1 ] ) ]
1 [ ] 1
41Dmeecem e B ettt 1G00dermecomeccwnaa {Fair: {Unsuited: |Fair:
Sparta H | excess fines. \ excess fines. | too sandy,
: ! ! | slope.
! i i i
Sleccrcrcc e {Poor: iUnsuited: {Unsuited: {Good
Vesser i low strength, } excess fines. } excess fines. 1
| wetness. : ' !
i i ! i
LY e ————— {Poor: !Unsuited: tUnsuited: VFair:
Zook | wetness, | excess fines. | excess fines. | too clayey.
| shrink-swell, H ! i
! low strength. ! ! i
1 ] 1 []
I I ] 1
63B, 63C, 63Deccceweme 1Go0dmmrmmeemcce ~mmee!G00dr-memccr e {Unsuited: {Poor:
Chelsea ! i | excess fines. ! too sandy.
] 1 1 1
] ] I ]
R \Fair: 1G00decremcrcncncareae iUnsuited: |Poor:
Chelsea i slope. H | excess fines. { too sandy,
! ! ! | slope.
} } i |
65E2, 65F, 65F3-cecec--o {Poor: {Unsuited {Unsuited: {Poor:
Lindley i low strength. | excess fines. i excess fines. i slope.
] 1 1 []
1 I [} 1]
83B, 83C, 83C2--ww===-|Poor: {Unsuited: {Unsuited: |Good
Kenyon { low strength. \ excess fines. | excess fines. 1
! ! ! ’
83D, 83D2---cccccccwa- |Poor: {Unsuited: iUnsuited: \Fair:
Kenyon i low strength. | excess fines. { excess fines. i slope.
1 [ ! )
| ; | |
Blecocmcrrcccer e ~-|Poor: iUnsuited: iUnsuited: {Good.
Clyde { wetness, | excess fines. { excess fines. 1
! low strength. ! | |
; ; ‘ !
109C-comemcccrrccccnae {Poor: tUnsuited: iUnsulted: {Fair:
Backbone i thin layer, | excess fines. } excess fines. | slope,
| area reclaim. } ! | area reclaim.
1 (] () 1
I I ] 1
110B, 110Cer-wccccreuc|(00drreeacax ceeecvewe=|Fair: tUnsuited: 1Good.
Lamont | | excess fines. | excess fines. i
1 1 ] 1
I ] ] ]
MNBemcaeaee B i ~-iPoor: iUnsuited: iUnsuited: {Good.
Garwin | wetness, | excess fines. { excess fines. i
| low strength, i ] i
| shrink-swell. ! ' E
1 1 ]
' ] 1 ]
119, 119Brocccc—uae- ~~{Poor iUnsuited;: {Unsuited: 1Good.
Muscatine { low strength. | excess fines. | excess fines. i
: | ‘ ‘
120, 120B, 120C, ! ! | !
120C2~---cuum e {Poor: tUnsuited: iUnsuited: iGood.
[] ] 1
| i |
1 ] I

See footnote

at end of table.



area reclaim.

See footnote at end of table.

154 SOIL SURVEY
TABLE 11.--CONSTRUCTION MATERIALS--Continued
] 1 i i
Soil name and ] Roadfill ! Sand ! Gravel ! Topsoil
map symbol ! | ' |
] ! ! !
i i ' ]
1 i ' i
122wcecccomm e ccae—— |Poor iUnsuited: tUnsuited: {Poor:
Sperry i low strength, | excess fines. | excess fines. | wetness.
! shrink-swell, i \ !
! wetness. i | ]
' ! | ]
127 revmom e ———— ~—---!Poor: {Unsuited: {Unsuited: iGood.
Wiota { low strength. | excess fines. | excess fines. i
] i ! !
133mreemc e {Poor: {Unsuited: iUnsuited: iGood
Colo | wetness, | excess fines. | excess fines. 1
| shrink-swell, ! ! |
! low strength. ! H |
) [] ] ]
1 ] | I
159ccecacmcrcccccr 1600dereccceccamcccanan 1600d--creccccaa—. --{Unsuited: {Fair:
Finchford 1 1 | excess fines. | too sandy.
] L] 1 1
] ] I I
162B, 162C, 162C2-~---|Poor: tUnsuited: tUnsuited: 1Good.
Downs { low strength. | excess fines. | excess fines. i
[] 1 1 '
] I ] t
162D, 162D2--coa---- |Poor: tUnsuited: iUnsuited: {Fair:
Downs ! low strength. | excess fines. | excess fines. | slope.
1 ] 1 1
| ] 1 ]
1638, 163C, 163C2--~~-|Poor: {Unsuited: iUnsuited: jFair:
Fayette | low strength. | excess fines. | excess fines. | thin layer.
] i ] i
163D, 163D2--cecee-- \Poor jUnsulted: iUnsuited: {Fair:
Fayette ! low strength | excess fines, | excess fines. | slope,
| i ! | thin layer.
1 ] 1 1
1 t [} 1
163E, 163E2, 163F, | ] ] !
163F2eccccrcccccac—- |Poor: tUnsuited: tUnsuited: {Poor:
Fayette ! low strength. | excess fines. | excess fines. | slope.
] 1 ] []
] 1 ] ]
163G--mmrere e ~==-=|Poor: iUnsuited: iUnsuited: iPoor:
Fayette i low strength, | excess fines. { excess fines. | slope.
! slope. ! ] )
i ! ! !
171B, 171C, 171C2-~~==}{PooTr: tUnsuited: tUnsuited: 1Good .
Bassett { low strength. | excess fines. { excess fines. 1
1 ] ] ]
I 1 ] i
171D, 171D2--crcww=-= {Poor: iUnsuited: iUnsuited: {Fair:
Bassett | low strength. | excess fines. { excess fines. { slope.
(] ] b )
] ] ] 1
175, 175B, 175Cewe=-- 1Good-vcmmocaan L \Fair: iUnsuited: 1Good .
Dickinson i | excess fines. ! excess fines. !
] 1 [] []
] ] ] ]
177, 177B, 177C-==-- 1Good-=veecmaa e 1Goodewmmumn B tatataler {Good=mmroccccacaaa 1Good.
Saude \ ! | |
i ! | i
178, 178B-=ccrereccea= 1Go0d-=reewcmmc e 1Good-mremm e iUnsuited: {Good.
Waukee H | | excess filnes. 1
i ' ! i
184Bemecrrrcmcccae—a | Poor: |Unsuited: !Unsuited: {Good.
Klinger | wetness, } excess fines. | excess fines. 1
! low strength. ' | |
1 ) 1] ]
I ] | ]
198Bewmmemecrecncem |Poor: {Unsuited: iUnsuited: |Good.
Floyd | low strength. ! excess fines. ! excess fines. !
] 1 1 []
1 [} ] 1
207Crmomom e {Poor: tUnsuited: {Unsuited: {Fair:
Whalan | thin layer, { excess fines. ! excess fines. | thin layer,
| area reclaim. ! | | area reclaim,
] [] (] 1
1 ] ] I
-3 1 Y of |Poor: iUnsuited: iUnsuited: {Fair:
Rockton i low strength, { excess fines. | excess fines. | area reclaim,
| thin layer, ! i { thin layer.
[] t 13 []
; " ' ;
I ] I ]
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TABLE 11.--CONSTRUCTION MATERIALS--~Continued

165

] i { T
Soil name and ! Roadfill 1 Sand ! Gravel | Topsoil
map symbol 1 ] i '
i 1 1 :
! : : r
1 1 i ]
220ccccaaaun R — |Fair: jUnsuited: iUnsuited: 1Good .
Nodaway | low strength, | excess fines. | excess fines. H
| wetness. i i ]
| i | '
221B-=eccccm e -~{Poor: iUnsuited: {Unsuited: {Poor:
Palms | wetness, | excess humus, | excess humus, | wetness,
! low strength. | excess fines. { excess fines. | excess humus.
1 ] 1 1
1 1 ] I
226--—cmcme e 1G00demmmcmcccccee ~ee=1G00dmcermm e e 1Go0d-waremcvcrcmcar e 1Good.
Lawler ] } ! i
1 ! i ]
284, 284Be-ccccccnena- 1Go0dmmmmcccemeaew ~e==1G00dreeccmecen ————— {Unsuited: 1Good .
Flagler ! ! ! excess fines. !
1 (] ] 1
1 1 ] 1
285Cecmmmcm e ~1G00d=mcccmnc oo 1Goodemmem e re———— H 1T B ~1Good
Burkhardt ! ' ! i
1 ] (] 1
1 1 1 i
- R ettt {Poor: {Unsuited: {Unsuited: {Fair:
Atterberry { low strength, { excess fines. { excess fines. i thin layer.
| wetness., ] ] ]
| ] i |
293CH*: ! i i 1
Chelsear~--mcoconoo «1G00gdr-ccweccnee- ~==<|G00d-corrmrccc e {Unsuited: {Poor:
! } | excess fines. | too sandy
1 ] ] ]
I ] ] ]
Lamonte--cvecccmaaua ~1G000=worcmmmcmccn w-=-|Fair: iUnsuited: 1Good .,
1 ! excess fines. { excess fines. '
] ] 1 1
1 ] i 1
Fayette----ccccccccca {Poor: {Unsuited: tUnsuited: {Fair:
| low strength. ! excess fines. { excess fines. | thin layer.
1 ] ] ]
I ] ] 1
293D*: | i ! !
Chelsegwe-cecweccana ~{G00demmmccccncccenaua 1Goodwmmacacanan e {Unsuited: {Poor:
H 1 | excess fines. | too sandy.
1 [] ] 1
I I 1 ]
Lamonte--eccrcccaaaao ~1G00dwerrecc e ----|Fair: tUnsuited: {Fair:
1 | excess fines. { excess fines. i slope.
1 1 [] (]
] 1) I 1
Fayette----ccccca-oo ~|Poor: {Unsuited: iUnsuited: {Fair:
i low strength. | excess fines. { excess fines. i slope,
! i i ! thin layer.
1 ] t (]
I ] t ]
293F%: ] ] i i
Chelsea--ccrecrcaua-" ~|Fair: 1Good-vmrmrccrrccce e {Unsuited: {Poor:
\ slope. i { excess fines. { too sandy,
! ] ] i slope.
' ! p
i ] | i
Lamonte-coerccccencoo |Fair: {Fair: tUnsuited: {Poor:
i slope, ! excess fines i excess fines. | slope.
! low strength. 1 i i
[] 1 1 ]
1 1 t []
Fayette---cccvoeco- ~}Poor: iUnsuited: tUnsuited: {Poor:
i low strength. | excess fines. | excess fines. ! slope.
] 1 t i)
] ] ] ]
302B, 302C, 302C2-w~~~ {Poor: {Unsuited: {Unsuited: 1Good.
Coggon i low strength. | excess fines. | excess fines. i
] ] [] 13
] i I ]
315%, ! | : i
Fluvaquents ' ! ! !
1 1 ] 1
1 1 ] ]
350, 350Bewcecccccnccea- ~{Gooderemacan —erm————— 1Go0dmwwrrmece e e {Unsuited: 1Good
Waukegan | ' | excess fines. ]
1 ) ] 1
] ] ] 1
352Beemccc e <1Go0d-==cermcmcr e |Fair: iUnsuited: {Good.
Whittier 1 | excess fines. i excess fines. '
} } H |
3778, 377C, 377C2----<}{Poor: iUnsuited: {Unsuited: |Good
Dinsdale i low strength. | excess fines. | excess fines. 1
[] 1 1 ]
] I [ t

See footnote at end of table.
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TABLE 11,-~-CONSTRUCTION MATERIALS--Continued

SOIL SURVEY

A

Sattre

excess fines.

a
thin layer.

T ] T
] ] ]
Soil name and ) Roadfill 1 Sand Gravel | Topsoil
map symbol ' | | |
| | : 1
r T ! !
i | | i
382-vc~ercccncerrcceae {Poor: iUnsuited: iUnsuited: 1Good.
Maxfield | wetness, | excess fines, | excess fines. i
! low strength, i | |
| shrink-swell. i | ]
! ! 1 '
391B%: ! ! ! i
Clyde-=evcccocrccneaa i Poor: iUnsuited: iUnsuited: {Good.
| wetness, ! excess fines. | excess fines. !
| low strength. 1 ! !
i ! ! |
Floyderreeeecomcrmaaax | Poor: {Unsuited: {Unsuited: {Good.
{ low strength. | excess fines, | excess fines. \
1 1 1 1
1 ] ] I
398ccmcmocceaao e {Poor: iUnsuited: iUnsuited: 1Good
Tripol | wetness, | excess fines. ! excess fines. i
| low strength. H ! !
] ] ] 1
I ] I i
399rmemccrccca-" et |Poor: }Unsuited: tUnsuited: iGood.
Readlyn ! low strength. | excess fines, | excess fines. 1
! i | i
4O0TBeeecmecceae ceerce- {Poor: iUnsuited: iUnsuited: 1Good
Schley | low strength. | excess fines. | excess fines. H
] 1 1 1
I I I 1
408B, 408C---~- et \Poor: tUnsuited: {Unsuited: {Good.
Olin ! low strength. | excess fines. { excess fines. H
] | | |
412C, 412D===-- B ettt {Poor: {Unsuited: tUnsuited: }Poor:
Sogn ! thin layer, | excess fines. | excess fines. | area reclaim.
\ area reclaim. i | !
[] 1 1 1
] | 1 1
Y12Fcemccmrrcncr e }Poor: {Unsuited: {Unsuited: |Poor:
Sogn i thin layer, | excess fines. | excess fines. | area reclaim,
| area reclaim. ' i | slope.
i ! ! |
420, 420Brvee-- —me———— \Poor: {Unsuited: tUnsuited: }|Good
Tama { low strength. | excess fines. | excess fines. i
i ! ! 1
426B, U426C-cwmwec—ua -~--|Fair: | Poor: tUnsuited: 1Good .,
Aredale | low strength. | excess fines, | excess fines. !
! ! thin layer. ! 1
i ! i i
428B-wvemecccemceewac-|Poor: {Unsuited: lUnsuited: 1Good.
Ely | low strength. | excess fines. | excess fines. !
! | ] !
485-ccccncrrrccaneaa -~{Poor: {Unsuited: {Unsuited: 1Good.
Spillville { low strength. ! excess fines. | excess fines. |
| ! ! !
L3 PET R ———— P} P |Poor: lUnsuited: 1Good .
Hanlon | low strength, | excess fines. | excess fines. H
! wetness. ! ! !
| ] ! ]
727 eweweccrrccceccecea |Poor: 1G00d-~meoocmcecaac—us {Unsuited: {Good.
Udolpho ! low strength. i | excess fines. |
! i ! i
T729B%: ! i ! !
Nodaway==ceccececweax ~==|Fair: {Unsuited: tUnsuited: {Good .
{ low strength, | excess fines. | excess fines. !
| wetness. ! i !
! i | !
Radforde«ewecewwcwceea|Poor: jUnsuited: {Unsuited: {Good.
! low strength, | excess fines. | excess fines. !
| wetness. i i i
| | | i
771B, 771C, 771C2-----|Poor: !Unsuited: {Unsuited: {Good.
Waubeek i low strength. | excess fines. | excess fines. i
1 ! ! '
778, T778Be-wwececccceca|Go0dmmmecreennceeen ~=-1G00d-=mewrecewnceem-==|lUnsuited: |Fair:
1 ] t
) ] i
H ! !

See footnote at end of table.



BENTON COUNTY, IOWA

157

TABLE 11.--CONSTRUCTION MATERIALS--Continued
! T : T
Soil name and ! Roadfill H Sand { Gravel i Topsoil
map symbol ] i ! !
] ] i |
1 T 1 T
] ] I I
i i i !
782B, 782C2--=ccceem—o {Poor: tUnsuited: }Unsuited: iFair:
Donnan ! low strength, { excess fines. \ excess fines. i thin layer.
! shrink-swell. 1 1 !
i | | i
1043ccccmcccecccccnaaa {Poor: 1G00dwmrreccrcccccnce {Unsuited: yFair:
Bremer { shrink-swell, i ! excess fines. | too clayey.
{ low strength, i ! !
| wetness. H ) i
! | i i
1088--ccrcaceen ——————— |Poor: |Fair: {Unsuited: 1Good
Nevin ! low strength. | excess fines, { excess fines. i
i i ] i
1119-mcvccncceaa B it {Poor: {Unsuited: iUnsuited: {Good
Muscatine | low strength. \ excess fines. | excess fines. i
! } i i
1133, ccccec—u- R {Poor: tUnsuited: iUnsuited: 1Good.
Colo | wetness, { excess fines. | excess fines. 1
! shrink-swell, ! H }
! low strength. ! ! i
] i ! |
1160mcceeccaceas ——————— {Poor: 1Go0demmwccc e ~—w-!Unsuited: 1Good.
Walford | wetness, ' | excess fines. i
! shrink-swell, ! ! i
! low strength. ! { |
1 1 [] )
] ] I ]
129 1cecveccnccnrncccaaa }Poor: iUnsuited: iUnsuited: iFair:
Atterberry { low strength, | excess fines. | excess fines. ! thin layer.
| wetness. H i i
[] ] 1 ]
[} 1] ] ]
1485----=- e | Poor: iUnsuited: iUnsuited: 1Good
Spilliville | low strength. | excess fines. i excess fines. i
| { H }
1688~----= e et \Poor: {Fair: iUnsuited: |Fair:
Koszta i low strength. | excess fines. i excess fines. \ thin layer.
1 ) ] []
I ] ] 1
5030"%. | i | i
Pits | | i i
! | | ]
5040%, ! ! ! 1
Orthents ! i ! |
i i i i

* See description of the map unit for

composition and behavior characteristics of the map unit.
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TABLE 12.--WATER MANAGEMENT

|Some terms that describe restrictive soil features are defined in the Glossary.
that the soil was not evaluated]

SOIL SURVEY

Absence ot an entry indicates

i i i i i i
Soil name and | Pond | Embankments, | Prainage i Irrigation \ lerraces and | Grassed
map symbol i reservolr i dikes, and H H { diversions i waterways
| areas | levees i ] i i
] | i i i ]
i i i i i i
11B%: i i i i i i
COlommmwcmmnnnmen iSeepage==~ew=cw {Hard to pack, |{Floods, {Floods, iWetnesgeevcecaax iWetness.
{ | wetness. { frost action. | wetness. { i
i i i ! i i
Elysweecemncreeax iSeepage=-===-=w- iHard to pack, |{Frost action--~{Favorablee-=---- !Erodes easily, |Erodes easily.
i i wetness. } i i wetness. i
1] 1} I3 1 ] 1)
] 1 ] ] | 1
flecwcmmmcmmcaanae iSeepage~=-====~ {Piping, iNot needed-<-=-- iFast intake, iNot needed----- iDroughty.
Sparta i | seepage. i i droughty, i i
| i i i soil blowing. | !
i i i i i i
§1Becorrmccmmmm e iSeepage~~ewwc-== iPiping, iNot needed-=---- iFast intake, {Too sandy, iDroughty.
Sparta i | seepage. i { droughty, i s0il blowing. |
i i H ! soil blowing. i !
i i i i i i
41Cmmmcm e mmmm e iSlope, {Piping, iNot needed----- {Fast intake, {Too sandy, {Droughty.
Sparta | seepage. | seepage. i i droughty, i soil blowing. |
i i i ! soil blowing. | H
+ ) ) ' ) 1
I ] ! 1 ] 1
41D-cemmmem e m o iSlope, iPiping, tNot needed----- {Fast intake, {Too sandy, iSlope,
Sparta i seepage. i seepage. i { droughty, i soil blowing. | droughty.
i i i ! soil blowing. | !
] [} 1} + [} 1]
I ] 1 ] ] ]
Sleccrmmmcn = iFavorablee====- iWetness, iFloods, iFloods, {Wetness, {Erodes easily,
Vesser | ! hard to pack. | frost action. | wetness. i erodes easily.] wetness.
i i i i i i
Sleccccmccnrmrcee—— |Favorable-===w- {Hard to pack, |{Floods, {Floods, iNot needed=-=<~=~ iWetness,
Zook i | wetness. | percs slowly, | wetness, H | percs slowly.
i i i frost action. | percs slowly. | |
1 + 1 ] 1 1
I I 1 ] 1 I
63Brewcecc e iSeepage-~==-=--=~ iPiping, iNot needed--~--- iDroughty, iToo sandy, iDroughty.
Chelsea ) | seepage. i { fast intake, | soil blowing. |
i i 1 i soil blowing. | i
{ i \ \ ! {
63C--cmmmmeem e iSlope, iPiping, iNot needed----- iDroughty, |Too sandy, iDroughty.
Chelsea | seepage. | seepage. | { fast intake, | soil blowing.
i i ' { soil blowing. | i
[} [} [} 1 ) 1
t ] ] ] ' ]
63D, 63Fccmmwcnan- iSlope, {Piping, iNot needed==w-- iDroughty, iSlope, {Slope,
Chelsea { seepage. | seepage. H i fast intake, | too sandy, { droughty.
i i i i soil blowing. | soil blowing. |
1 ] ] [} ] )
1 I ] ] ] t
bbE2, b5F, b5F3-~-|Slope~~=======~ Favorablee---== INot needed-==~- 1Slope==ccmmeww= i1Slope~smvceucana 1Slope.
Lindley i i H i 1 |
i i i i i i
83B-cccccnmccecea— iSeepage—====== {Favorable-<-«-- iNot needed----- {Favorable«we--- {Favorable-=---- {Favorable.
Kenyon H i i ; f ]
{ H 1 H ! |
83C, 83C2--mcww~=- {Slope, |Favorable-==e== INot needed----- iSlope-=wcccca= iFavorable-=w-=- {Favorable.
Kenyon | seepage. | } i i i
i i i i { \
83D, 83D2-=m=ewwa- iSlope, {Favorable=~=~-- {Not needed----- 1Slopee=mccccaa= {Favorable-=--=-- tSlope.
Kenyon { seepage. H 1 i i i
i i i i i i
L T iSeepage~ev====- iWetness—~==eecw== {Frost action, |Wetness, iWetnesg-e=eccew- iWetness,
Clyde i i i floods. i floods. | | erodes easily.
i i i i i i
109Cevmemcmmnmn==- {Slope, iThin layer----- iNot needed~---- iRooting depth, iDepth to rock, iSlope,
Backbone i depth to rock,| i ! soil blowing, | soil blowing. | depth to rock.
i seepage. i i i slope. | H
i i i ; i i
110Bevcccmmmcncwan {Seepage-=-====~ {Piping, iNot needed==---~ iSoil blowing--~iToo sandy, {Favorable.
Lamont i | seepage. i i { soil blowing. |
) ] ] ) ] 1
I 1 1 i 1 1
110Cmwmnsmcnccc==a iSlope, iPiping, iNot needed-=--- iSlope, iToo sandy, {Favarable.
Lamont | seepage. { seepage. 1 soil blowing. | soil blowing. |
i i i i

See footnote

at end of table.

'
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TABLE 12.--WATER MANAGEMENT-~Continued

[l ] ] ] [] ]
t L] I I 1 ]
Soil name and | Pond { Embankments, | Drainage i Irrigation { Terraces and | Grassed
map Symbol i reservoir i dikes, and | H { diversions i waterways
| areas ] levees i i i i
i i i i i i
i i i i i i
MBeccncccncccnca- {Seepage---<---- iWetness, iFrost action---{Wetness----«=--- iNot needed-=w-- iWetness.
Garwin : { hard to pack. | | i i
i i i i i i
119, 119Bwwencuc-x iSeepage~=====-= iWetnessewom=ceu= {Frost action---|Wetness-~===vw= iWetness, {Erodes easily.
Muscatine i 1 i i i erodes easily.)
i i i i i i
120, 120B--=ccee=-- iSeepage-=====w= iFavorablee====- iNot needede---- iFavorable-===-< {Erodes easily |Erodes easily.
Tama ] i ' i ; i
i i i i i i
120C, 120C2«=cawm-- iSlope, iFavorable------ iNot needed----- iSlope-e=ceccw=c= iErodes easily {Erodes easily.
Tama | seepage. i H i i i
i i i i i i
122-mcmccccmeneaa {Favorable-~==-- iWetnesse—------ iPercs slowly, |Percs slowly, |(Not needed----- iWetness,
Sperry i i i frost action, | wetness, i i percs slowly,
i i i ponding. i ponding. i | erodes easily.
1} ] [} ) (] 1
] 1 ] i ] 1
127 =mecmcmmccccce- {Seepage=~ec—c-o iFavorable------ iNot neededw=-=-- {Favorable--~--- iErodes easily {Erodes easily.
Wiota H i i i i i
i i i i i i
133--cmcmmccemceaa |Seepage-------- iHard to pack, {Floods, {Floods, iWetness-=------ iWetness.
Colo i { wetness. { frost action. | wetness. i i
] 1 1 ) ) )
1 ] 1 1 i [
159mccccccccccac-- iSeepage--=----- |Seepagee-wem==m iNot needed-===- iDroughty, iToo sandy, iDroughty.
Finehford | i i { fast intake, | soil blowing. |
i i H i soil blowing. | E
i i i i i i
162Bm-cwccceencaan iSeepage-----=-=- |Favorable------ iNot needed-w~-- {Favorable------ iErodes easily i(Erodes easily.
Downs i i i i i i
i i i j i i
162C, 162C2--=cn-= iSlope, iFavorable~~==-- iNot needed----- iSlopesm=wee==c= iErodes easily I(Erodes easily.
Downs i seepage. i i i i i
i 1 i ! i i
162D, 162D2-==ww-~~ iSlope, {Favorable------ iNot needed----- }Slope-mm=cmme-- iErodes easily iSlope,
Downs i seepage. i H ! i | erodes easily.
i i i i i i
163Becvccncncancaa- {Seepage----=- ~--i{Favorable-=---- iNot needed=---- iErodes easily {Favorable-~---- iErodes easily.
Fayette i i i i ; i
[} 1 [ ! 1 )
1 I [ 1 [ 1
163C, 163C2--=cc=- iSlope, {Favorable--=~-- iNot needed----- iSlope, iFavorable-=~==-- {Erodes easily.
Fayette | seepage. i i i erodes easily.) i
i H i i i i
163D, 163D2==ccu-- iSlope, iFavorable-e-=-- iNot needed--=--~ iSlope, iFavorablee----- iSlope,
Fayette i seepage. H H i erodes easlly..| i erodes easily.
1 [} I3 ] 1 ]
I t ] ' ' 1
163E, 163E2, 163F, | i i i i i
163F2, 163G==--w< iSlope, {Favorable--~-=-- iNot needed-~--- {Slope, 1Slope=~mcee——-= iSlope,
Fayette i seepage. i i i erodes easlly.i i erodes easily.
1 [} ] 1 1 1
I ] I I t 1
171Baccmmmccmemmae {Favorable---—--= {Favorable~~---- INot needed-=~=-- {Favorable-==-== {Favorable------ {Erodes easily.
Bassett i H ; ! ! !
i i i i i i
171C, 171C2-=cmmm= iSlope-=cm=vw- ~-{Favorable-~---- iNot needed-=---- iSlope=mececua-- {Favorable--=-~-- iErodes easily.
Bassett i i i i i i
i i i i i i
171D, 171D2~w=eeu= {Slope-------- ~-|Favorable--~«=~- iNot needed----- iSlope-===m-ce=- |Favorable-----= {Slope,
Bassett i | 1 1 ! | erodes easily.
i i i i i i
175, 175B===ecec-m- iSeepage-—-===~= iSeepage=~-===-~ iNot needed----- 1Soil blowing~--|Soil blowing, |Favorable,
Dickinson i ! i i { too sandy. i
I3 ] 1} [} 1 1
' ] f 1 ! ]
175Cm—mcccmcnna- iSlope, |Seepage-wmm==== INot needed=---- 1Soil blowing, |Soil blowing, |Favorable.
Dickinson | seepage. : i i slope. ! too sandy. i
i i i i i i
177, 177Be==eccen- iSeepage=ee~===- iSeepage--====-- iNot needed==--- |Favorable--=~--{Too sandy------ iFavorable,
Saude i i i i i i
+ [} ¥ I} +
] ] ] ] ] 1
177Cemcccmmcccann- iSlope, |Seepage=e=e=—=--= iNot needed=---= iSlope-==c=== ~=-={Too sandy~-=---- {Favorable.
Saude | seepage. ! i i
i

See footnote at end of table.
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TABLE 12.--WATER MANAGEMENT--Continued

SOIL SURVEY

i i i i i i
Soil name and | Pond { Embankments, | Drainage i Irrigation i Terraces and | Grassed
map symbol | reservolr i dikes, and i i i diversions H waterways
i areas i levees i } i i
i i i i i i
i i i i i i
178, 178B=ececca--- iSeepage-=====~= {Seepage-==e=a-= iNot needede=--- iFavorableeee=a-- iToo sandy--c==- tFavorable.
Waukee : i i i i i
i i i i i i
184Beemmmmm e iSeepagem=momwm-= iWetness-=-e=ua- {Frost action---{Wetness---~c--- {Wetness, (Erodes easily.
Klinger i i i H | erodes easily. |
i i i i i i
198Beecceccnucanaa iSeepage-=~~=-=- iWetness-=eew--- iFrost action---iWetness--«----- iWetnesge=-ce-eac- {Favorable.
Floyd i i i i i i
i i i i i i
207Covwmmmmncaean ~=-=iDepth to rock iThin layer----- iNot needed=e=--- iRooting depth |{Depth to rock |Depth to rock.
Whalan i i i i i i
i i i i i i
214Cmvcmccccccnann iDepth to rock, {Thin layer----- iNot needed----- iRooting depth {Depth to rock |Depth to rock.
Rockton | seepage. i i H H H
i i i i i i
220=~emmmnnccccnea iSeepage-====<=~ iFavorablee=-=-< iNot needed-~~--{Floods, {Not needed=--=- iErodes easily.
Nodaway i i ! i erodes easily.| i
[ ) [l ) [] ]
I ] I ] ] 1
22 1B==cecccccacca=- iSeepagem=acu=-c= {Excess humus, |(Floods, {Wetness, iNot neededeee-- iWetness.,
Palms i { wetness, { frost action, | soil blowing, | 1
i i i excess-humus. | floods. H {
i i i ] ] !
22b=ecemmnnecaa ---|Seepage-=-=====- | Seepage-v=-=-==-~-~ tFrost action-~-jWetness--ce----~ iWetness, {Favorable.
Lawler i i i i | too sandy. |
i i i i i i
284, 284B=-===a ~==)Seepage-===-=== iSeepage-=we-==a iNot needed=«~~-|Droughty, iToo sandy, iDroughty.
Flagler i i i i fast intake, | soil blowing. |
i i i { soil blowing. | H
i i i i i i
285C——mmmmececcuax iSeepage===w—-w-- iSeepage-~===wa- iNot needed==-=-- iDroughty, iSoil blowing, |Droughty.
Burkhardt i i i i soil blowing. | too sandy. i
1] ] 1 ] ] 1}
] I I ] 1 t
29 lccmmcccnmnna ---{Favorable------ {Hard to pack, |[Frost action---i{Wetnesse------ ~iWetness, iWetness,
Atterberry ! i wetness. i { { erodes easily.| erodes easily.
i i i i i i
293C*: i i i i i i
Chelsea-====-a ---{Slope, iPiping, }Not needed-----|{Droughty, iToo sandy, iDroughty.
| Seepage. | seepage, ' i fast intake, | soil blowing. |
i i H i soil blowing. i i
1] ' I3 1 1 [}
] I t 1 ] ]
Lamontececcecacama iSlope, iPiping, iNot needed-~---|Slope, {Too sandy, {Favorable,
| seepage. | seepage. i i soil blowing. | soil blowing. |
i i i i i i
Fayetteeececcacana iSlope, iFavorable-=~w-- iNot needed--=---~ iSlope, {Favorable------ iErodes easily.
{ seepage. i i i erodes easily.] i
i i i i i i
293D%, 293F*: i i i i i
Chelsea======~ --={Slope, {Piping, iNot needed~w=-- iDroughty, {Slope, iSlope,
i seepage. } 8eepage. i i fast intake, | too sandy, i droughty.
i i i } soil blowing. | soil blowing. |
i i i i i i
Lamonte-e~vecca=a {Slope, iPiping, iNot needed----- iSlope, {Too sandy, iSlope.
i seepage. | seepage. i i soil blowing. | soil blowing, |
i i i i i slope. ]
i } i i i i
Fayette====e-- -=-=i{Slope, iFavorablewe===- iNot needed-~--~|Slope, iSlope-=eccmaa-- iSlope,
| seepage. i 1 i erodes easily.: i erodes easily.
i i i i i . i
302Br-memmm e e |Favorable-=-=-- i{Favorable~~-==- iNot needed---~-~ iFavorablee=--« ~|Favorable===--- {Favorable.
Coggon H i i i i i
i i i i i i
302C, 302C2-==~==--|SlOp@=ccecca=== {Favorable------ iNot needed-~=~-- iSlope========= -iFavorablec=e--- iFavorable.
Coggon t i i i i i
i i i i i i
315+, i i i i i
Fluvaquents i t H i } |
i i i i i i
350, 350B-w~cccea- iSeepage-======= iSeepage-—===e== iNot needed-----}Favorable--~--- tErodes easily, i(Erodes easily.
Waukegan i | i too sandy. i
i i

See footnote at end of table.
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TABLE 12.--WATER MANAGEMENT--Continued
i i i i i i
Soil name and | Pond i Embankments, | Drainage i Irrigation i Terraces and | Grassed
map symbol | reservoir i dikes, and H H i diversions { waterways
1 areas } levees i i i i
i i i i i i
i i i i i i
352Beecemccnnano iSeepage~------- iSeepage, iNot needed----- {Favorable------ iErodes easily, j}Erodes easily.
Whittier i i piping. H H | too sandy. i
i i i i i i
377Bememcmcee |Seepage----~~~-- iFavorable------ iNot needed-~--- {Favorable-~---- iFavorable--===- iErodes easily.
Dinsdale i ; H i i i
i i i i i i
377C, 377C2-===== iSlope, {Favorable------ iNot needed----- 1Slopemcmccnaaax iFavorable-e=e-- iErodes easily.
Dinsdale | seepage. i i i i i
i i i i i i
382-- e memme e iSeepage-------- tWetness, {Frost action---{Wetnegs-==-e-e- iNot needed-~--- iWetness.
Maxfield H i hard to pack. | H i i
i i i i i i
391B*: i i i i i i
Clyde--====cceo-- iSeepage-=-==-==- iWetness==------ iFrost action, |Wetness, iWetness~==ew--- iWetness,
i i i floods. i floods. i i erodes easily.
i i i ] i i
Floydmw—veeaeaua |Seepage----~--~- iWetness-==wre=- iFrost action---)Wetness-------- iWetness-=-ce-m- iFavorable.
+ [] ] ] [l 1
¢ ] 1 1 ] t
398=mmmer e c e ma {Favorable-==e«- iWetness-w-wacw- iFrost action---|Wetnesg-ececee=e- iNot needed----- {Wetness.
Tripoli i i i i | i
i i i i i i
399-mccccmncaaanaa iFavorable-~~--- iWetnesg---=e--- iFrost action-~--jWetness~-=----- iWetness-—w===m=- iFavorable.
Readlyn i H | i i i
i i i { i i
407Bmemcmmnnceeea {Seepage-=~cceu- iWetnessemcancax {Frost action---jWetness-==ee--- iWetnesseececeaa iFavorable.
Schley i i i i i i
i i ] i i i
08B~~~ mmccc }Favorable=ee=ua- {Favorablee====a iNot neededa=-wv- iSoil blowing---{S0i! blowing---i{Favorable.
Olin i i i i i i
i i i i i i
408Camccccccca s iSlope=cecommana {Favorable-=w=== iNot needed===== 1Soil blowing, 1{Soil blowing---ilFavorable.
0Olin H i i i slope. i
i i i 1 i i
§12Cemcmmmccmcaa iSlope, iThin layer----- iNot needede==== iDroughty, iDepth to rock |(Droughty,
Sogn i depth to rock.| i i rooting depth,i { rooting depth.
i i i | slope. i i
i i i i i i
412D, 412F-c=ee-- iSlope, iThin layer----- iNot needed-===~- iDroughty, iDepth to rock, {Slope,
Sogn i depth to rock.| i i rooting depth,{ slope. } droughty,
i i i i slope. ; i rooting depth.
i i i i i i
420, 420Bevcmwn== iSeepage--=----- {Favorable~===w- iNot needed===--- {Favorable-==-=~ iErodes easily {Erodes easily.
Tama ] i i i i i
i i i i i ]
426Beomemmmmccean iSeepage----==--= iFavorable------ iNot needed----- {Favorable--~--- iFavorable-=-=-- iFavorable.
Aredale i i { i i i
i i i i i i
426Cemccmmccmnaaa iSlope, iFavorable~====- iNot needed==-== iSlope==ce=mewcax iFavorable-~=—==- iFavorable.
Aredale i seepage. i i i i i
i i i i i i
428Bmcmccmcc e iSeepage—======= tHard to pack, |(Frost action---{Favorable~==--- {Erodes easily, jErodes easily.
Ely ' | wetness. : ' | wetness. d
i H i i i i
L i iSeepage—e—emen=- iFavorable-===== iNot needed====- iFloods====mmm=- iFavorable-~--~- iFavorable,
Spillville i i i i i i
] ] 1 1 + i)
1 ] [ ] ] )
53bmcmmmcmeeeeeee |Seepage-======= |Seepage-~=====- 1Floods-=====ou- jFloods, iNot needed----- iFavorable.
Hanlon i i i i soil blowing. | i
i i i i i i
72T =mmmmmmceeaee {Seepage--==ww-- iSeepage, iFrost action---i{Wetnesg-eece--- iNot needed----- iWetness.
Udolpho ! ! wetness. i H i i
] } i i i i
729B*: i i i i i i
Nodaway--=-==---- iSeepage-===ee-e iFavorable------ iNot needed----~ iFloods, iNot needed--~--- iErodes easily.
i H | i erodes easily.| i
i i i i i H
Radforde-=e-v--- iSeepage~-=====- iWNetnesgecowuuaa {Frost action, |[Wetness, iWetnesseeeece-= iWetness.
i i floods. H
1

’
i

See footnote at end of table.
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TABLE 12.~-WATER MANAGEMENT-~Continued

SOIL SURVEY

] ] ] ] ] 1
I I i I I )
Soil name and | Pond i Embankments, | Drainage i Irrigation i Terraces and | Grassed
map symbol i reservoir i dikes, and i i i diversions i waterways
i areas i levees i H i i
i i i i i i
i i i 1 i i
T7T1Bemmcccc e e iSeepage-~===w= {Favorable----- iNot needed----- iFavorable««-=w- tErodes easily {Erodes easily.
Waubeek 1 1 1 ' H \
i i i i i i
771C, 7T71C2-=w=~= iSlope, iFavorable-=--- iNot needed~ww-- iSlope=m==ewmwue= tErodes easily (Erodes easily.
Waubeek | seepage. i i i i i
] I3 1 ] ] 1}
1 1 ] 1 t ]
778, T7T8Becmeae= |Seepages—===w= 1Seepage~=we=== iNot needed----- iFavorablee===~« iToo sandy------ iFavorable,
Sattre i i i i i
i i i i i i
782Be=cccncmacnac iFavorable«we=== iHard to pack, |Percs slowly, |Percs slowly, |Wetness, tPercs slowly.
Donnan i | wetness. i frost action. | wetness. i percs slowly. |
] 1 ] 1} () +
] 1 ] ] ] L
T82C2wcwcomwannn= iSlope=====w=-- iHard to pack, |[Percs slowly, |Wetness, iWetness, iPercs slowly.
Donnan i | Wwetness. i frost action, | percs slowly, { percs slowly. |
! i i slope. i slope. i i
13 1} 1 ] 1 )
] ' ] t [} ]
1043=ccmccmcmene |Seepage------- i Seepage, iFrost action---{WetnesSewcwcew-- iNot needed----- iWetness,
Bremer H { wetness. i i i i
i i i i i i
1088=mmmmmmmmmmm iSeepage------- iWetnesg-===--- iFrost action---|Wetness-~wwwe~-- iNot needed--~=- iFavorable.
Nevin | i i i i
[} ] 13 1 ] +
] 1 I 1 I i
1119-cwmcccmcccaa iSeepage-w=w=~= iWetness=======~ {Frost action---|Wetness-w~==--- iWetness, iErodes easily.
Muscatine H i i i | erodes easily.|
i i i i i i
1133-mcmccmce e iSeepage==== == iHard to pack, (iFloods, iFloods, iWetness-~-=---- iWetness.
Colo H i wetness. i frost action. | wetness. i
] ) ] 1] 1 +
i ] I 1 I [}
1160e=cmmcmmmceee iSeepage------- {Hard to pack, |Frost action, |Wetness, iNot needed--~-- iWetness,
Walford | | wetness. \ percs slowly. | percs slowly. | | erodes easily,
i i i i i i percs slowly.
] ] 1 [} ] 1
1 ] 1 i ] 1
129 emwcmcccceaa iFavorable-=--- tHard to pack, (Frost action---|Wetness--we-e=-- iWetness, iWetness,
Atterberry H | wetness. i i | erodes easily.| erodes easily.
i i i i i i
14 cemcncccaa iSeepage~==w==- iFavorable=~===- iNot needed----- iFloodg====e==== iFavorable-=---- iFavorable.
Spillville i i i i i H
1] 1 t ) ) ]
1 1 ] 1 I 1
1688=mcmcccceeae iSeepage-=~=--~-- iWetness, i{Frost action---|WetnesS===ce-=- iNot needed----- {Favorable.
Koszta i | seepage. i i i i
i i i i i i
5030*. i i i } i
Pits i i i i i
i ] i i | i
5040%, i i i i } i
Orthents i i i ] i i
i i i i i i

* See description ot the map unit for composition and behavior characteristiecs of the map unit.
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Absence of an entry indicates that data were not estimated]

TABLE 13.~-ENGINEERING PROPERTIES AND CLASSIFICATIONS

[The symbol < means less than; > means more than,
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BENTON COUNTY, IOWA

>
[ n o o un o o wnoo no [=] no [=} oo o ™ ownn noo o 0N no
A QO N o~ n ™ o™ (3] in N NN o N o Aol ol o — 0 o (VI | (VR N et — NN N [gV] oo
© 0T ] | 1 1 1 ) [ ) [ K] 1 t | () 1 [ N 11 1 [} [ K]
~—c n o o O - o o~ N no o nn o no o - O noa. - O ouwn
f UL g — — = - — — = - —— — — — — - - — —-—— —= - — -—

b o e e o e e o e e e o e e e e e e o e e o o e e e et e e e e e e e P o e e e e e A e = e e o
oL o o S N O N O N Voo oo n oo o o wn n n oowmn nown n N oo
— o n N M O M N M S = =r ™ T m El alsa) ™ =+t nuwn o M A AT = g
3 E o [ | 1 [} 1 1 ] 1 11 1§ 1 [ t [N [} [BN ] [ [ | t 1 [
o~ B n o N N N O N noo oo wn 0N o [Ts} own [Te} 0o noumn nouwn N O nun
e =+ ™ - N T N ~ N noom [22%zal o YR o [SYR] [\ o e sl o — (SR S B R
|

[oX =l o oo

0o "N 0NN N N N nnwm nwn 78] no n own n n [SR<¥=1 noo n O oo

o [ ™M O P~ 0 M O 00 ) [¥e) 0 =) o [v=3 o —-— - o0 O = o~
o | ] [} 1 t ] [} 1 [ 1 1 1 ] [ ] 1 (L (L 1 1 (]

o [\ n o NN N o N O nnn nwn n 0no o on o (=31 wunn noo o n uno

= | nwoown - T 1N N o~ " N W E 4 0oy n =y n © O 0= o n o o

bed e e e e e e e e e e e e e e e e e e e e A —— T - . m e e e T e - — T e - TS S e . W — - ————— -

n ) o o oo

N s o o O O 0 O O un nnwn nuwn [Ta3 oo n no o (=] noo o © oo

o ol o o o @ N N B~ B~ O D - o) © e~ =) oo =3 — 1 oo O N - =

oof = [ [ ] [} ) ] ] ] 1 19 1 1 ] [ 1 1t ocoo [ [} [} 11
€ o N O N O O O©O o wunwn wnn [Ta) oo [=} no (=] ot — noo O N

[CR=] @~ N~ O W N~ oM~ o~ ~ @ o~ ®© @© o O O~ @ O O~

I o e e e R i b e T P

«© [= [« [ (=3

o @ [T o o o O un oo o o oo n O [T o O N n

c>» © o o O OO O W O v OO oo o — =S - o o — oo — oo o O oo

O o] — [=1 1 t (=1 ] ] (=N IS [} 1 [ [ [} [ ooo [ [ © oo

Q - O N N - O O un —nwn —n n no n wnun [T [Ta ] - N N = -

-0 3 = ~ o M~ o~ o @ o <) @ o e~ © o o @ © O 00 © ©

(] e e e e e T e T - - S e - e = = - = T e S —— e T e e e = e S e T S e S e e s o ————

o o [=}

o n wn nonown nun 0w n n wn " [T o 0N n
o - N N O N YN OO oo o oo o oo o - oo o oo o O oo
=r o [} ] [ = ) [ (=2 o1 | o [} o1l ] o cooC ISER [ o oo
- n ©O O ~ O O © oo -0 o -o o - O o 7o —— - —00 O -
i o ® o o oo o o = o o o o o «© ooy o
]

1 o (=]

W NSl "N © wn wnwn [Ta} [Ta © 1o n wn -1 wnwn [Ty}

o s ofo o o ! 1 o J ' 1 ol o 1 o 1 o) J 1t coco ol 1 o oo

. O Sp. N o [SURE SR oV} oo o o o o [\ [\ ' [3'RYY) o

. £

t~ o~ \O @r t~ ~ - o T L= JRY-1
o t ) 1 ) 1 ) [ 1 ) 1 [ ]

el = << L < <t < < < <« < < <t

ol = |

bed 1% - - - - - -l - - - -0 - - -

o] < ~ O N WO = W N W OOV [YaXV.) O T Vel oo 0 V-3 O =0 IO O M~ 0

®| < [} ] § 1 [ [} 1 T [ [ [ ) [} 1 1 [ L [ [ [} 1

cr < e <@ € € o @ @ e ¢ <t < < < < <t <t <t < <t < o <t <« o e

H ﬁ (8] (2] = © & | |

Hl o 2] (7] = [72] = =

n|l o - ) - | 1 - - 1 - -z 1

n| - T O = O xTO = © (5] (] ENS RS} - 1 & JOEQ gJ= a2

® S = = 7] [72] = 2] (2] [72] (2] onn=E (S N5 [} (& onnnn o z O

] — - - [ %] ] [ -

K> = -] - - - -1 - - - - - X 9 ] - - - . o - - -

p=1 [ - gy | = = | g E 2 = ) [ g I | =1 -1 10O 3 4 3 wd [ I g | - 100 - 1O a4

f ﬁ o o n L o0 Vv «©n L LU (XS} (] [SXS) [&] 710 o (¥} Z00 [ERER7 o O vo

> ' 1 - [} ] > " - > ) > - > 1 - ] [} > -
E 1 1 <3 1 I E® I E © ] © EE ] 1 EEE ' E t L EE
[ [ ] ] 1 @ ] 1 @t 1@ — ] — @ o —~ t T © @ t @ ] — @
|8 o -~ 1 1 [+} ] 100 10 (3] 1 o oo o ¥ 000 10 ] — oo
3 -~ ®» [ [ .l (] ] ] > —~— ] — - Tt > B oA .
o - ~T 1 ] -0 1 ] S > 3 > S [ TR - = > 1o . | -E ] . E
b > ~E ES ¢ 1 > Ec i | ~T @ t>»@ o IO~ ET® e B o] 1o > > E [ -] ] ~E > -®
[ @ EC dmt 1 @ daot EECH t@a4 o te Q8 cH T~ = 1L v ©BOE0 1 @S O 1 ESGEO
FE) ~ @O0 Oow. ' <4 Omnmt G © @ o 1Ho © 1 T O @O £~ 0 © tox ~—-0 1< 0~ t T O @
O o~ ~ ' T 0o~ | o omwm 1o n 1 A@ ® O ] 1 S0 ovood ] ] o~ o0 o
< — e > ' I - 1 > . . 1 - L . 190 } - -1 — —~ >
a L SHE »E ) ] MHE >™E 3 ~EE !\ ~OE -E I ~E> -~EE *OUE ~E 1 ®© % Sn Dm 1 *>ETD L Swm T
%] P MOTOUOCE E TISOCE YYmaa EECTE®S EECTCETT QOQECTES EQD PPOLA EETVTICE PTLOC
=3 ~ @HO0CO08 @ COSCO0OT @WEBBOO GOCOOBO WBAOATOO £LTBMOMO GBIG Adrmid OBICOBD Ad—irmi®
- ~A O~ O~ O o Ce— T~ O —~— O OO0~ O OO0 O O O NDH O~ oS0 wd o o O OO0 T~ 0N O O
(7] o 7] -1 1 (2] (2] ok (SRS JA | U o | - o} o [ | =] a0 (2R 2N 5] 2 - (7] [2 X%
< Mmoo — 1N M T M O OO oo 0 w1 [=} ™ o o [TaRVe V- o~y 0w T o
» a m E SEERY-TE T S S e 1V-] - O - V=] awn O — — N0 —oar O M o
o, © ) 1 1 ] 1 [ 1 t [ [ 1 [ ] (L [ 1oy [ [ [ 1 [
[ — e N - O M T M o~-O oo O © n @ ™ o~ oo o o~ o T
a a ™m = (AU o T 4 —m — - - = Y [Te) - - = N
b e e e b e e e e e m e e e e L r e e e e e e e e i o s e e e e e S e e e . A . e e A T e - T . T W —— - . S —— —— o ——— ——
1 1 ) ' | 1 ) i 1 ]
1 [} 1 ] ] ) ] ] ] ]
t 1 t 1 ] t 1 1 1 1
o ) 1] 1 1 1 1 [£ 1 ] '
= 3 ' | ] ] ' o ] ) 1
o~ ] | 1 ] ] 1 - 1 ' |
] 1 | 1 ' 1 ' E 4 1] 1 1
[I=] 1 1 1 t ] 1 t t |
mm 1 1 [ | ] [} - | 1 1
> [ t ] ] 1 (& a 1 [ 1
3] t [ t | 1 © o @ O ]
[} ] [ ] [~ ] o — [} N @ '
— 1 1 1~ t > t > = E o =~ t
— @ e @ o 10 1~ [ Ed @ ]
o E ® O LS 1 Q [ M=) 1~ - -~ © -0 1
(2] omn > o $ - 1 © ac m (S - mo @ >
— — @ 5. o ~ 0 0 — N o (=2 O & O —~
o O t, O O own (=X o] — o (YR N
o ™ 2] Ed = E 4 = =r Ed

See footnote at end of table.



SOIL SURVEY

168

TABLE 13.--ENGINEERING PROPERTIES AND CLASSIFICATIONS--Continued
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* See description of the map unit for composition and behavior characteristics of the map unit.
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TABLE 14.~-~PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS

Entries under "Erosion factors--T" apply to the entire
ilable or were not estimated!

> means more than.
Entries under "Wind erodibility group"™ and "Organic matter" apply only to the surface layer.

Absence of an entry indicates that data were not ava
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TABLE 14,--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued
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TABLE 15.--SOIL AND WATER FEATURES--Continued
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TABLE 15.--SOIL AND WATER FEATURES--Continued

[ ) Flooding | High water table 1 Bedrock 1 i Risk of corrosion
Soil name and {Hydro-| 1 i i : i i i {Potential} H
map symbol i logici Frequency | Duration {Months | Depth | Kind |[Months | Depth !Hardness!| frost !Uncoated !Concrete
\group | i i i i i i i | action | steel |
v i i i i Ft i i ] In i i i i
] 1} ) [} ) 1 1 (] t 1 1} .
1 3 ] ] 1 i ¥ ] 1 ] ] 1
5030%, i i i i i i i i i i i i
Pits i i i i i i i i i i H H
] t 1 1 ) 1 () ) 1 [} v )
¥ i [ i 1 1 i [ i 1 I ]
5040%, ! i i } i i i i i i i i
Orthents i i i | i | i i i i i i
1 1} ) ) (] 1} ) ) 1 ) () 1]
i ] ] ] 1 [ U 1 1 1 i t

* See description of the map unit

for composition and behavior characteristics of the map unit.
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TABLE 16.--CLASSIFICATION OF THE SOILS

[An asterisk in the first column indicates that the soil is a taxadjunct to the series. See text for a
description of those characteristics of the soil that are outside the range of the series]

Family or higher taxonomic class

7
1
Soil name |
1
i
i
Aredale--eeccccccvocccccas \ Fine-loamy, mixed, mesic Typic Hapludolls
#ptterberryescceccrccmmacaao { Fine-silty, mixed, mesic Udollic Ochraqualfs
*PBackboneereereccercacaaaaoo | Coarse-loamy, mixed, mesic Mollic Hapludalfs
Bassetteererecrccccccccaa- | Fine-loamy, mixed, mesic Mollic Hapludalfs
tBremer--=-cecccceccncccea—-" { Fine, montmorillonitic, mesic Typic Argiaquolls
Burkhardteeececcccccnracaa- { Sandy, mixed, mesic Typic Hapludolls
Chelsea-==--ccccccorcccnn= \ Mixed, mesic Alfic Udipsamments
Clyde~s~e-ccecccccccaccvenaco- \ Fine-loamy, mixed, mesic Typic Haplaquolls
COgEONerrmmrmrcc e cc e e } Fine-loamy, mixed, mesic Typic Hapludalfs
Colommemcoccccccccvccnanwe | Fine-silty, mixed, mesic Cumulic Haplaquolls
Dickinson--ccccccccccacaao | Coarse-loamy, mixed, mesic Typic Hapludolls
Dinsdale-=-=ccccccccccacca- | Fine-silty, mixed, mesic Typic Argiudolls
Donnan-----ccecmcmcccccaca-" { Fine-loamy over clayey, mixed, mesic Aquollic Hapludalfs
DoOWNnS=rmecemoceccnccwoncnns | Fine-silty, mixed, mesic Mollic Hapludalfs
Elye-ccwrrovnowcmnccvnnana | Fine-silty, mixed, mesic Cumulic Hapludolls
Fayette--verocrcecccccceaa- \ Fine-silty, mixed, mesic Typle Hapludalfs
Finchfordesceremcrncccaaao { Sandy, mixed, mesic Entic Hapludolls
Flagler----ccoccccococcuc= { Coarse-loamy, mixed, mesic Typic Hapludolls
Floyde=ececcccccccccccncw" { Fine-loamy, mixed, mesic Aquic Hapludolls
Fluvaquentsecvccrcrewacaaa i Sandy and loamy, mixed, nonacid, mesic Fluvaquents
Garwine-—ceccecccccccncceane | Fine-silty, mixed, mesic Typic Haplaquolls
Hanlon---c-cc-ceccccccwre-- | Coarse-loamy, mixed, mesic Cumulic Hapludolls
Kenyon=-eeeecocccccmccecaaqax { Fine-loamy, mixed, mesic Typic Hapludolls
Klinger-e-cccocvccccovnmne= | Fine-silty, mixed, mesic Aquic Hapludolls
¥(082Zta-mmmmmcmeec e { Fine-silty, mixed, mesic Udollic Ochraqualfs
Lamont-==eeccccccrencccacax | Coarse-loamy, mixed, mesic Typie Hapludalfs
Lawleresecemccccccnccccacw | Fine-loamy over sandy or sandy-skeletal, mixed, mesic Aquic Hapludolls
Lindley-=wemecrcccnmccccaa" i Fine-loamy, mixed, mesic Typic Hapludalfs
Maxfield---wecrcreccnanaco | Fine-silty, mixed, mesic Typic Haplaquolls
Muscatine----cecemcccccea" } Fine-silty, mixed, mesic Aquic Hapludolls
¥Nevineecmeccccmccccccccc e | Fine-silty, mixed, mesic Aquic Argiudolls
Nodaway-------ccmcmcwwcws { Fine-silty, mixed, nonacid, mesic Mollic Udifluvents
Olin---ccemcmemcrc e rcrr e { Coarse-loamy, mixed, mesic Typic Hapludolls
Orthents-e-ceercccmencaaao | Loamy, mixed, nonacid, mesic Udorthents
*PalMSwmwrm e m e e e { Loamy, mixed, euic, mesic Terric Medisaprists
Radford---=-ccecccrveccaa- \ Fine-silty, mixed, mesic Fluvaquentic Hapludolls
ReadlynNeceomeerenecmcecncax \ Fine-loamy, mixed, mesic Aquic Hapludolls
RocktonN--ecccwcnmenonecuaao | Fine-loamy, mixed, mesic Typic Argiudolls
Sattre-ceccrevow- e ————- | Fine-loamy over sandy or sandy-skeletal, mixed, mesic Mollic Hapludalfs
Saude-----ccmcoccronroaaao | Coarse-loamy over sandy or sandy-skeletal, mixed, mesic Typic Hapludolls
Schley-=-cccerevvorcorencax { Fine-loamy, mixed, mesic Udollic Ochraqualfs
LT e et | Loamy, mixed, mesic Lithic Haplustolls
Spartae-ecewrcccccccnccaao | Sandy, mixed, mesic Entic Hapludolls
Sperry---cececsccccccccoaao } Fine, montmorillonitic, mesic Typic Argialbolls
Spillville----cevecvoveena | Fine-loamy, mixed, mesic Cumulic Hapludolls
Tamgewewrrreccmccccccnmcoax \ Fine-silty, mixed, mesic Typic Argiudolls
Tripolicececcccccccccacano | Fine-loamy, mixed, mesic Typic Haplaquolls
UdolphOeer—cccccccmcceccwa" { Fine-loamy over sandy or sandy-skeletal, mixed, mesic Mollie Ochraqualfs
*VegSerecemeecrrrrrmcancacaooo \ Fine-silty, mixed, mesic Argiaquic Argialbolls
Walforde-eeeerwrrwcceecaaa | Fine-silty, mixed, meslc Mollie Ochraqualfs
WaubeeKke-e-ccccomccocacanx } Fine-silty, mixed, mesic Mollic Hapludalfs
Wauke@m=ccemmccccrr e c e e | Fine-loamy over sandy or sandy-skeletal, mixed, mesic Typic Hapludells
Waukegan---=eceocrececneceac | Fine-silty over sandy or sandy-skeletal, mixed, mesic Typic Hapludolls
Whalan-----cccecmccnwrwocan { Fine-loamy, mixed, mesic Typic Hapludalfs
Whittier---—ccececcemercwua- { Fine-silty over sandy or sandy-skeletal, mixed, mesic Mollic Hapludalfs
*iotawerrmmmc e { Fine-silty, mixed, mesic Typic Argiudolls
Z200Kk=mrewrcccc e r e e e | Fine, montmorillonitic, mesic Cumulic Haplaquolls
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wish to contact our State or local office. You can locate the correct office and phone
number at http://offices.sc.egov.usda.gov/locator/app.
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bases apply to all programs.) Persons with disabilities who require alternative means
for communication of program information (Braille, large print, audiotape, etc.) should
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