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

This survey was made cooperatively by the Soil Conservation Service and
the South Dakota Agricultural Experiment Station. It is part of the technical
assistance furnished to the Faulk County Conservation District. Financial
assistance was furnished by the Faulk County Commissioners and the South
Dakota Department of Revenue. Major fieldwork was performed in the period
1977-81. Soil names and descriptions were approved in 1982. Unless otherwise
indicated, statements in this publication refer to conditions in the survey area in
1982.

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

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

This soil survey is designed for many different users. Farmers, ranchers,
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,
students, and specialists in recreation, wildlife management, waste disposal,
and pollution control can use the survey to help them understand, protect, and
enhance the environment.

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

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

R. D. Swenson
State Conservationist
Soil Conservation Service
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FAULK COUNTY is in the north-central part of South
Dakota (fig. 1). It has a total area of 638,720 acres,
which includes about 2,000 acres of water. Faulkton is
the county seat. Other towns and communities are
Chelsea, Cresbard, Miranda, Onaka, Orient, Rockham,
Seneca, Wecota, and Zell.

About 55 percent of the acreage in the county is
cropland, and 45 percent supports native grass (3).
Spring wheat, oats, corn, and alfalfa are the main crops.
Farming is diversified. Livestock and livestock products
are the main sources of income, but income from cash
crops also is important.

General Nature of the County

This section gives general information concerning the
county. It describes climate; physiography, relief, and
drainage; settlement; farming; and natural resources.

Climate

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

Faulk County is usually warm in summer, but hot spells
are frequent and cool days occasional. The county is
very cold in winter, when arctic air frequently surges over
the area. Most of the precipitation falls during the warm
period, especially late in spring and early in summer.
Snowfall is normally not heavy, and it is blown into drifts,
so that much of the ground is free of snow.

Table 1 gives data on temperature and precipitation
for the survey area as recorded at Faulkton, South
Dakota, in the period 1951 to 1978. Table 2 shows

probable dates of the first freeze in fall and the last
freeze in spring. Table 3 provides data on length of the
growing season.

In winter the average temperature is about 16 degrees
F, and the average daily minimum temperature is 5
degrees. The lowest temperature on record, which
occurred at Faulkton on January 15, 1971, is -37
degrees. In summer the average temperature is about 71
degrees, and the average daily maximum temperature is
85 degrees. The highest recorded temperature, which
occurred at Faulkton on August 13, 1965, is 113
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
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Figure 1.—Location of Faulk County in South Dakota.



temperature each day exceeds a base temperature (40
degrees F). The normal monthly accumulation is used to
schedule single or successive plantings of a crop
between the last freeze in spring and the first freeze in
fall.

The total annual precipitation is 18.01 inches. Of this,
14 inches, or about 80 percent, usually falls in April
through September. The growing season for most crops
falls within this period. In 2 years out of 10, the rainfall in
April through September is less than 11 inches. The
heaviest 1-day rainfall during the period of record was
4.20 inches at Faulkton on July 28, 1953. Thunderstorms
occur-on about 40 days each year, and most occur in
summer.

Average seasonal snowfall is about 26 inches. The
greatest snow depth at any one time during the period of
record was 28 inches. On an average of 34 days, at
least 1 inch of snow is on the ground. The number of
such days varies greatly from year to year. Blizzards
occur several times each winter.

The average relative humidity in midafternoon is about
60 percent. Humidity is higher at night, and the average
at dawn is about 80 percent. The sun shines 70 percent
of the time possible in summer and 60 percent in winter.
The prevailing wind is from the west-northwest. Average
windspeed is highest, 13 miles per hour, in April.

Physiography, Relief, and Drainage

Faulk County is in two physiographic areas. The
central and western parts are on the Coteau du Missouri
(4). The relief in these parts of the county dominantly is
undulating to hilly. The landscape is characterized by
many potholes or depressions, and the drainage pattern
is poorly defined.

The eastern part of the county is in the James Basin
portion of the Central Lowland. The relief mainly is nearly
level and undulating. The drainage pattern is fairly well
defined. The principal drainageways are the North and
South Forks of Snake Creek and their tributaries. They
merge into Snake Creek, which flows east to the James
River.

Land elevation ranges from 2,015 feet above sea level
in the southwestern part of the county to about 1,355
feet in the eastern part.

Settlement

Faulk County was named after Andrew J. Faulk, the
third Governor of the Dakota Territory. It was established
by the Territorial Legislature in 1873. The original county
included all of the present county, except for the part
east of the 99th meridian, or the approximate area of the
two eastern tiers of townships. It also included a small
area along the western border now outside the county.
The present boundaries were established in 1883 (7).

The first permanent settlers arrived in 1882. They
settled in Lafoon Township, on the south side of South
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Fork Snake Creek. They came mainly from states to the
east and from Germany and the Scandinavian countries.
The county seat was moved from the former town of
Lafoon to Faulkton after the extension of railroads into
the county.

The population of the county was 4,062 by 1890 and
peaked at 6,895 in 1930. It declined to 3,298 by 1980.
Faulkton, the largest town, has a population of 981.
Chelsea has a population of 41; Cresbard, 221; Onaka,
70; Orient, 87; Rockham, 52; and Seneca, 103.

Railroads served the county from 1886 to the early
1970's. U.S. Highway 212, South Dakota Highways 45
and 47, and County Highway 20 are the main highways.
Most rural areas are served by all-weather roads, which
carry traffic to centers of trade.

Farming

Farming is the principal enterprise in Faulk County.
About 65 percent of the farm income is derived from the
sale of livestock and livestock products (72). The first
settlers grew mostly small grain. Eventually, fertility was
reduced and wind erosion and water erosion were
prevalent. The Faulk County Conservation District was
organized in 1967 to alleviate this situation. Grass was
seeded on eroding cropland, and trees were planted to
provide protection for farmsteads and to help control
wind erosion.

In 1978, there were 399 farms in Faulk County. The
farms average about 1,500 acres in size. The trend is
toward fewer and larger farms.

In 1978, wheat was harvested from 71,682 acres, oats
from 29,561 acres, corn from 25,093 acres, barley from
21,288 acres, and rye from 9,603 acres (72). About half
of the corn was used for silage. Alfalfa hay was
harvested from 57,186 acres. Millet, sorghum, and
sunflowers are also grown in the county.

Natural Resources

Soil is the most important natural resource in the
county. It provides a growing medium for crops and for
the grass grazed by livestock. Other natural resources
are water, sand and gravel, and wildlife.

The principal sources of water for domestic use and
for livestock are deep glacial aquifers and bedrock
aquifers. Shallow glacial aquifers also provide water (6).
Water quantity generally is greater in the deep wells, but
the quality is poor because of a high content of soluble
salts. Dugouts in areas of Heil, Nishon, Parnell, and
Tonka soils provide additional water for livestock and
wildlife. Lake Faulkton provides opportunities for fishing,
boating, and waterfowl hunting. Intermittent lakes and
sloughs also provide hunting opportunities. The
drainageways flow only intermittently and provide water
only during periods of snowmelt and high rainfall.
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Sand and gravel are deposited in scattered areas
throughout the county. These deposits range from a few
feet to more than 20 feet in thickness (4). They consist
mainly of fine to coarse sand and some gravel, silt, and
clay. Because of an excessive amount of fine rock
fragments, such as shale, chalk, and clay ironstone, the
sand and gravel are unsuitable as concrete aggregate or
as construction material. They are suitable, however, as
subgrade material for roads and as bituminous
aggregate.

How This Survey Was Made

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

The soils in the survey area occur in an orderly pattern
that is related to the geology, the landforms, relief,
climate, and the natural vegetation of the area. Each
kind of soil is associated with a particular kind of
landscape or with a segment of the landscape. By
. observing the soils in the survey area and relating their
position to specific segments of the landscape, a soil
scientist develops a concept, or model, of how the soils
were formed. Thus, during mapping, this model enables
the soil scientist to predict with considerable accuracy
the kind of soil at a specific location on the landscape.

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

Soil scientists recorded the characteristics of the soil
profiles that they studied. They noted soil color, texture,
size and shape of soil aggregates, kind and amount of
rock fragments, distribution of plant roots, acidity, and
other features that enable them to identify soils. After
describing the soils in the survey area and determining
their properties, the soil scientists assigned the soils to
taxonomic classes (units). Taxonomic classes are
concepts. Each taxonomic class has a set of soil

characteristics with precisely defined limits. The classes
are used as a basis for comparison to classify soils
systematically. The system of taxonomic classification
used in the United States is based mainly on the kind
and character of soil properties and the arrangement of
horizons within the profile. After the soil scientists
classified and named the soils in the survey area, they
compared the individual soils with similar soils in the
same taxonomic class in other areas so that they could
confirm data and assemble additional data based on
experience and research.

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

Predictions about soil behavior are based not only on
soil properties but also on such variables as climate and
biological activity. Soil conditions are predictable over
long periods of time, but they are not predictable from
year to year. For example, soil scientists can state with a
fairly high degree of probability that a given soil will have
a high water table within certain depths in most years,
but they cannot assure that a high water table will
always be at a specific level in the soil on a specific
date.

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

Map Unit Composition

A map unit delineation on a soil map represents an
area dominated by one major kind of soil or an area
dominated by several kinds of soil. A map unit is
identified and named according to the taxonomic
classification of the dominant soil or soils. Within a
taxonomic class there are precisely defined limits for the
properties of the soils. On the landscape, however, the
soils are natural objects. In common with other natural
objects, they have a characteristic variability in their



properties. Thus, the range of some observed properties
may extend beyond the limits defined for a taxonomic
class. Areas of soils of a single taxonomic class rarely, if
ever, can be mapped without including areas of soils of
other taxonomic classes. Consequently, every map unit
is made up of the soil or soils for which it is named and
some soils that belong to other taxonomic classes.
These latter soils are called inclusions or included soils.
Most inclusions have properties and behavioral
patterns similar to those of the dominant soil or soils in
the map unit, and thus they do not affect use and
management. These are called noncontrasting (similar)
inclusions. They may or may not be mentioned in the
map unit descriptions. Other inclusions, however, have
properties and behavior divergent enough to affect use
or require different management. These are contrasting

(dissimilar) inclusions. They generally occupy small areas

and cannot be shown separately on the soil maps

because of the scale used in mapping. The inclusions of
contrasting soils are mentioned in the map unit
descriptions. A few inclusions may not have been
observed and consequently are not mentioned in the
descriptions, especially where the soil pattern was so
complex. that it was impractical to make enough
observations to identify all of the kinds of soil on the
landscape.

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



General Soil Map Units

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

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

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

The associations on the general soil map of this
county are described on the pages that follow. The
names of the associations do not coincide exactly with
those on the general soil maps in the published surveys
of Hand and Edmunds Counties, which are adjacent to
this county. Differences are the result of changes in the
application of the soil classification system and variations
in the design of map units.

Soil Descriptions

1. Williams-Bowbells association

Well drained and moderately well drained, nearly level
and undulating, loamy soils on uplands and in upland
swales

This association is on glacial till plains characterized
by rises interrupted by narrow swales and depressions.
Slopes generally are short. They are mainly undulating,
but some areas are nearly level. The drainage pattern is
poorly defined in most areas, but it is well defined along
drainageways.

This association makes up about 46 percent of the
county. It is about 45 percent Williams soils, 20 percent
Bowbells soils, and 35 percent minor soils (fig. 2).

The well drained Williams soils are on rises. In this
association they generally have a slope of 0 to 6
percent. Typically, the surface layer is dark grayish
brown loam. The subsoil is dark grayish brown, brown,
and light olive brown clay loam. It is calcareous in the

lower part. The underlying material is pale yellow,
mottled, calcareous clay loam.

The moderately well drained Bowbells soils are on foot
slopes and in swales. Slopes range from 0 to 3 percent.
Typically, the surface layer is dark gray loam. The
subsoil is dark grayish brown and grayish brown clay
loam. The underlying material is light brownish gray and
light yellowish brown, mottied, calcareous clay loam.

Minor in this association are Harriet, Lehr, Manning,
Miranda, Niobell, Nishon, Noonan, Parnell, Ranslo,
Tonka, Wabek, Zahill, and Zahl soils. The poorly drained
Harriet and somewhat poorly drained Ranslo soils are on
flood plains. They have a sodium affected subsoil. The
somewhat poorly drained Miranda and moderately well
drained Niobell and Noonan soils also have a sodium
affected subsoil. They are on flats in the uplands. The
somewhat excessively drained Lehr and Manning and
excessively drained Wabek soils are underlain by
gravelly material. They are on terraces. The poorly
drained Nishon and Tonka and very poorly drained
Parnell soils are in upland depressions. The weli drained
Zahill and Zahl soils are on the steeper slopes. Also of
minor extent are Raber and Vida soils, which are similar
to the William soils and are in similar positions on the
landscape.

About 62 percent of this association is cropland. Corn,
small grain, and alfalfa are the main crops. Some of the
steeper areas along the larger drainageways support
native grasses and are used for grazing. Controlling
ergsion and conserving moisture are the main concerns
of management if the major soils are cropped. The
association is suited to cultivated crops and to tame
pasture and hay, range, and openland wildlife habitat.

2. Williams-Bowbelis-Vida association

Well drained and moderately well drained, nearly level to
moderalely sloping, loamy soils on uplands and in upland
swales

This association is on glacial till plains characterized
by ridges, knolls, swales, and depressions. Slopes
generally are undulating and gently rolling but are nearly
level in some areas. They are steeper along entrenched
drainageways. In most areas the drainageways terminate
in small depressions. The drainage pattern is poorly
defined in these areas. It is well defined, however, along
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Figure 2.—Pattern of solls and parent material In the Willlams-Bowbells assoclation.

the larger drainageways. Stones and boulders are on
some of the ridges and knolls.

This association makes up about 27 percent of the
county. [t is about 35 percent Williams soils, 20 percent
Bowbells soils, 10 percent Vida soils, and 35 percent
minor soils.

The well drained Williams soils are on the mid and
lower parts of the landscape. In this association they
generally have a slope of 0 to 9 percent. Typically, the
surface layer is dark grayish brown loam. The subsoil is
dark grayish brown, brown, and light olive brown clay
loam. It is calcareous in the lower part. The underlying
material is pale yellow, mottled, calcareous clay loam.

The moderately well drained Bowbells soils are on foot
slopes and in swales. Slopes range from 0 to 3 percent.
Typically, the surface layer is dark gray loam. The
subsoil is dark grayish brown and grayish brown clay
loam. The underlying material is light brownish gray and
light yellowish brown, mottled, calcareous clay loam.

The well drained Vida soils are on knolls, ridges, and
the upper side slopes. Slopes range from 2 to 9 percent.
Typically, the surface layer is dark grayish brown loam.
The subsoil is brown and light brownish gray clay loam.

It is calcareous in the lower part. The underlying material
is light brownish gray, mottled, calcareous loam.

Minor in this association are Cavo, Harriet, Niobell,
Nishon, Noonan, Parnell, Ranslo, Tonka, Zahill, and Zahi
soils. The moderately well drained Cavo, Niobell, and
Noonan soils are on foot slopes and flats in the uplands.
They have a sodium affected subsoil. The poorly drained
Harriet and somewhat poorly drained Ranslo soils also
have a sodium affected subsoil. They are on flood plains.
The poorly drained Nishon and Tonka and very poorly
drained Parnell soils are in upland depressions. The well
drained Zahill and Zahl soils are on the steeper slopes.

About 59 percent of this association is range. Some
areas are used as cropland. Corn, small grain, and
alfalfa are the main crops. Conserving moisture,
controlling erosion, and maintaining fertility are the main
concerns in managing the major soils for crops. The
association is suited to cultivated crops and to tame
pasture and hay, range, and openland and rangeland
wildlife habitat.

3. Willlams-Zahill-Bowbells association

Well drained and moderately well drained, nearly level to
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steep, loamy soils on uplands and in upland swales

This association is on uplands characterized by many
knolls, hills, and ridges intermingled with swales that
terminate in deep depressions. Slopes generally are
rolling but in some areas are nearly level to moderately
sloping and in others are steep. The drainage pattern is
poorly defined in areas where the drainageways
terminate in small depressions. It is well defined,
however, along the larger drainageways. Stones and
boulders are on the knolls and ridges in most areas.
They are numerous on some of the ridges.

This association makes up about 4 percent of the
county. It is about 40 percent Williams soils, 25 percent
Zahill soils, 25 percent Bowbells soils, and 10 percent
minor soils (fig. 3).

The well drained Williams soils are on the mid and
lower parts of the landscape. Slopes range from 0 to 15
percent. Typically, the surface layer is dark grayish
brown loam. The subsoil is dark grayish brown, brown,

and light olive brown clay loam. It is calcareous in the
lower part. The underlying material is pale yellow,
mottled, calcareous clay loam.

The well drained Zahill soils are on the upper side
slopes and on knolls and ridges. Slopes range from 6 to
40 percent. Typically, the surface layer is dark grayish
brown, calcareous loam. The underlying material is
grayish brown and light brownish gray, mottled,
calcareous clay loam.

The moderately well drained Bowbells soils are on foot
slopes and in swales. Slopes range from O to 3 percent.
Typically, the surface layer is dark gray loam. The
subsoil is dark grayish brown and grayish brown clay
loam. The underlying material is light brownish gray and
light yellowish brown, calcareous clay loam.

Minor in this association are Lehr, Niobell, Noonan,
Parnell, Tonka, Vida, Wabek, and Zahl soils. The
somewhat excessively drained Lehr and excessively
drained Wabek soils are underlain by sand and gravel.

Figure 3.—Pattern of solls and parent materlal in the Willlams-Zahill-Bowbells association.



They are on ridges. The moderately well drained Niobell
and Noonan soils are on foot slopes and flats. They
have a sodium affected subsoil. The very poorly drained
Parnell and poorly drained Tonka soils are in
depressions. The well drained Vida and Zahl soils are in
positions on the landscape similar to those of the
Williams and Zabhill soils.

Most of this association is range. Some of the less
sloping areas are used for forage crops. Measures that
control erosion are the main management needs. The
association is suited to range and rangeland wildiife
habitat. It generally is suited to cultivated crops, but
erosion is a hazard and the steep slopes and scattered
stones and boulders on the surface in some areas are
limitations. In many areas the soils are too steep or too
stony for cultivated crops.

4. Max-Arnegard-Zahl association

Well drained, nearly level to moderately steep, loamy
soils on uplands and in upland swales

This association is on glacial till plains characterized
by knolls, ridges, swales, and depressions. Slopes are
mainly nearly level and undulating but are moderately
sloping to moderately steep on ridges and along
entrenched drainageways. The drainage pattern is poorly
defined in areas where drainageways terminate in small
depressions. It is well defined, however, along the larger
drainageways. Scattered stones are on the surface in
some areas. They are numerous on some of the ridges.

This association makes up about 6 percent of the
county. It is about 40 percent Max soils, 22 percent
Arnegard soils, 20 percent Zahl soils, and 18 percent
minor sails.

‘The Max soils are on the mid and upper side slopes
and on broad flats. Slopes range from 2 to 15 percent.
Typically, the surface layer is dark grayish brown loam.
The subsoil is brown and light yellowish brown loam. It is
calcareous in the lower part. The underlying material is
light brownish gray and pale yellow, calcareous loam. It
is mottled in the lower part.

The Arnegard soils are in slightly concave areas, on
the lower foot slopes, and in swales. Slopes range from
0 to 3 percent. Typically, the surface layer is dark gray
loam. The subsoil is dark grayish brown and brown loam.
The underlying material is light brownish gray, calcareous
loam. It is mottled in the lower part.

The Zahl soils are on knolls and ridgetops. Slopes
range from 3 to 20 percent. Typically, the surface layer is
grayish brown loam. The underlying material is grayish
brown, light brownish gray, and pale yellow, calcareous
loam. It is mottled in the lower part.

Minor in this association are Bowdle, Harriet, Lehr,
Manning, Miranda, Niobell, Nishon, Noonan, Parnell,
Ranslo, and Tonka soils. The well drained Bowdle and
somewhat excessively drained Lehr and Manning soiis
are underlain by gravelly material. They are on terraces.
The poorly drained Harriet and somewhat poorly drained
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Ranslo soils are on flood plains. They have a sodium
affected subsoil. The moderately well drained Niobell
and Noonan and somewhat poorly drained Miranda soils
also have a sodium affected subsoil. They are on foot
slopes and flats in the uplands. The very poorly drained
Parnell and poorly drained Nishon and Tonka soils are in
depressions.

About percent 60 of this association is cropland. Corn,
small grain, and alfalfa are the main crops. The steeper
areas along the drainageways support native grasses
and are used for grazing. Conserving moisture, improving
fertility, and controlling erosion are the main concerns in
managing the major soils for crops. The association
generally is suited to cultivated crops and to tame
pasture and hay, range, and openland wildlife habitat.

5. Bryant-Grassna association

Well drained and moderately well drained, nearly level
and gently sloping, silty soils on uplands and in upland
swales

This association is on glacial till plains characterized
by long, smooth slopes, wide swales, and a few
scattered depressions. In most areas the drainage
pattern is poorly defined, but it is well defined along the
larger drainageways.

This association makes up about 2 percent of the
county. It is about 50 percent Bryant soils, 25 percent
Grassna soils, and 25 percent minor soils.

The well drained Bryant soils are on rises. Slopes
range from O to 6 percent. Typically, the surface layer is
dark grayish brown silt loam. The subsoil is dark grayish
brown, brown, and pale brown silty clay loam. It is
calcareous in the lower part. The underlying material is
light yellowish brown, calcareous silt loam. It is mottled
in the lower part.

The moderately well drained Grassna soils are in
swales. Slopes range from 0 to 6 percent. Typically, the
surface layer is dark gray silt loam. The subsoil is dark
grayish brown silty clay loam and light olive brown siit
loam. The underlying material is light yellowish brown
and pale yellow, calcareous silt loam. It is mottled in the
lower part.

Minor in this association are Bowbells, Mondamin,
Tonka, Williams, and Zahill soils. The moderately well
drained Bowbells soils are in swales. They contain more
sand throughout than the Grassna soils. Mondamin soils
contain more clay in the subsoil than the Bryant soils.
They are on high plateaus. The poorly drained Tonka
soils are in depressions. The well drained Williams soils
contain more sand throughout than the Bryant soils.
They are in positions on the landscape similar to those
of the Bryant soils. The well drained Zabhill soils are on
ridges and knolls.

About 88 percent of this association is cropland. Corn,
small grain, and alfalfa are the main crops. Conserving
moisture and controlling erosion are the main concerns
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Figure 4.—Pattern of solls and parent material in the Max-Nlobell-Noonan assoclation.

in managing the major soils for crops. The association is
suited to cultivated crops and to tame pasture and hay,
range, and openland wildlife habitat.

6. Max-Niobell-Noonan association

Well drained, gently sloping and moderately sloping,
loamy soils and moderately well drained, nearly level and
gently sloping, sodium affected, loamy soils; on uplands

This association is on glacial till plains characterized
by knolls, swales, and depressions. Slopes mainly are
nearly level and undulating but are moderately sloping
on some ridges and near depressions. They are steeper
along some entrenched drainageways.

This association makes up about 10 percent of the
county. It is about 30 percent Max soils, 15 percent
Niobell soils, 12 percent Noonan soils, and 43 percent
minor soils (fig. 4).

The well drained Max soils are on the mid and upper
side slopes. In this association they have a slope of 2 to

9 percent. Typically, the surface layer is dark grayish
brown loam. The subsoil is brown and light yellowish
brown loam. it is calcareous in the lower part. The
underlying material is light brownish gray and pale
yellow, calcareous loam. It is mottled in the lower part.

The moderately well drained Niobell soils are on the
lower side slopes, in swales, and on flats. Slopes range
from O to 6 percent. Typically, the surface layer is dark
grayish brown loam. The upper part of the subsoil is
grayish brown loam. The lower part is dark grayish brown
and brown clay loam. The underlying material is grayish
brown and light brownish gray, calcareous loam. It is
mottled in the lower part.

The moderately well drained Noonan soils are on the
lower side slopes, in swales, and on flats. Slopes range
from 0 to 6 percent. Typically, the surface layer is
grayish brown loam. The subsurface layer is light
brownish gray loam. The subsoil is brown clay loam and
light yellowish brown loam. The underlying material is
light gray and pale yellow, calcareous loam.
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Minor in this association are Bowdle, Harriet, Heil,
Lehr, Manning, Miranda, Nishon, Parnell, Ranslo, Tonka,
and Zahl soils. The wel] drained Bowdle and somewhat
excessively drained Lehr and Manning soils are
underlain by gravelly material. They are on terraces. The
poorly drained Harriet and somewhat poorly drained
Ranslo soils are on flood plains. They have a sodium
affected subsoil. The poorly drained Heil, Nishon, and
Tonka and very poorly drained Parnell soils are in upland
depressions. The somewhat poorly drained Miranda soils
are in small pits and depressions in the uplands. The
well drained Zahl soils are on upland ridges and knolls.

About 56 percent of this association is cropland. Corn,
small grain, and alfaifa are the main crops. The steeper
areas along the larger drainageways support native
grasses and are used for grazing. Conserving moisture,
improving tilth, and controlling erosion are the main
concerns in managing the major soils for crops. The
association is suited to cuitivated crops and to tame
pasture and hay, range, and openland wildlife habitat.
The sodium affected subsoil in the Niobell and Noonan
soils is a limitation.

7. Noonan-Miranda association

Moderately well drained and somewhat poorly drained,
nearly level and undulating; sodium affected, loamy soils
on uplands

This association is on glacial till plains, mainly on flats
and rises interrupted by a few swales and many shallow
depressions. In most areas drainageways terminate in
small depressions. The drainage pattern is poorly
defined in these areas. It is well defined, however, along
the larger drainageways. Scattered stones are on the
surface in some areas.

This association makes up about 2 percent of the
county. It is about 45 percent Noonan soils, 30 percent
Miranda soils, and 25 percent minor soils.

The moderately well drained Noonan soils are on
broad flats and in swales. Slopes range from 0 to 6
percent. Typically, the surface layer is grayish brown
loam. The subsurface layer is light brownish gray loam.
The subsoil is brown clay loam and light yellowish brown
loam. The underlying material is light gray and pale
yellow, calcareous loam. '

The somewhat poorly drained Miranda soils are in pits
and small depressions. Slopes range from 0 to 5
percent. Typically, the surface layer is dark gray loam.
The subsurface layer is gray loam. The subsoil is dark
grayish brown and grayish brown clay loam. The
underlying material is light olive brown and pale olive,
calcareous clay loam.

Minor in this association are Arnegard, Harriet, Heil,
Max, Nishon, Ranslo, and Tonka soils. The well drained
Arnegard and Max soils do not have a sodium affected
subsoil. Arnegard soils are in swales, and Max soils are
on the higher, more convex parts of the uplands. The
poorly drained Harriet and somewhat poorly drained
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Ranslo soils are on narrow flood plains. The poorly
drained Heil, Nishon, and Tonka soils are in upland
depressions. Also of minor extent are Niobell soils, which
are similar to the Noonan soils and are in similar
positions on the landscape.

About 90 percent of this association supports native
grasses and is used for grazing. Small grain and alfalfa
are grown in a few areas. Measures that increase the
rate of water intake, conserve moisture, and improve tilth
are the main management needs if the major soils are
cultivated. The association is suited to cultivated crops
and to openland wildlife habitat, tame pasture and hay,
range, and rangeland wildlife habitat. The sodium
affected subsoil in the major soils is a limitation.

8. La Prairie-Zahlll-Lehr association

Moderately well drained to somewhat excessively
drained, nearly level to steep, loamy soils on flood
plains, terraces, and uplands

This association is on flood plains, valley sides, and
terraces and terrace scarps along Snake Creek and its
tributaries. In many areas the nearly level, smooth slopes
on the flood plains are broken by drainage channels and
meander scars. The slopes on the valley sides mainly
are moderately sloping to steep and are short and
convex. Those on the terraces and terrace scarps mainly
are nearly level and gently sloping. Scattered stones are
on knolls and ridges in some areas.

This association makes up about 3 percent of the
county. It is about 40 percent La Prairie soils, 15 percent
Zahill soils, 15 percent Lehr soils, and 30 percent minor
soils.

The moderately well drained La Prairie soils are on the
flood plains. Slopes range from 0 to 3 percent. Typically,
the surface layer is dark gray loam. The subsoil is dark
gray, calcareous silt loam. The underlying material is
grayish brown, calcareous silt loam.

The well drained Zahill soils are on the valley sides.
Slopes range from 6 to 40 percent. Typically, the surface
layer is dark grayish brown, calcareous loam. The
underlying material is grayish brown and light brownish
gray, mottled, calcareous clay loam.

The somewhat excessively drained Lehr soils are on
broad flats, on ridges, and on terrace scarps. Slopes
range from 0 to 6 percent. Typically, the surface layer is
dark gray loam. The subsoil is dark grayish brown loam.
The underlying material is grayish brown and light
brownish gray, calcareous gravelly loamy sand.

Minor in this association are Arnegard, Bowbells,
Bowdle, Harriet, Max, Ranslo, Tally, and Williams soils.
The well drained Arnegard and moderately well drained
Bowbells soils are on foot slopes and in upland swales.
The well drained Bowdle soils are 20 to 40 inches deep
over gravelly material. They are on terraces. The poorly
drained Harriet and somewhat poorly drained Ranslo
soils are on the lowest part of the flood plains. They
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have a sodium affected subsoil. The well drained Max
and Williams soils formed in loamy glacial till on uplands.
The well drained Tally soils are on uplands. They are not
underlain by gravelly material. Also of minor extent are
Manning and Wabek soils, which are similar to the Lehr
soils and are on the terraces and terrace scarps.

About 75 percent of this association is range. Some
areas are used as cropland. Small grain and alfalfa are
the main crops. They are grown mainly on the larger
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tracts of the La Prairie soils. Conserving moisture and
controlling erosion are the main concerns in managing
the major soils for crops. The association is suited to
cultivated crops and to tame pasture and hay, range,

and rangeland wildlife habitat. The moderately sloping to
steep slope of the Zabhill soils and the droughtiness of
the Lehr soils are limitations. Trees and shrubs near the
channels in areas of the La Prairie soils provide excellent
cover for wildlife and livestock.






Detailed Soil Map Units

13

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 and tables, can be used to determine the suitability
and potential of a soil for specific uses. They also can
be used to plan the management needed for those uses.
More information on each map unit, or soil, is given
under “Use and Management of the Soils.”

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

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

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

Soils of one series can differ in texture of the surface
layer or of the underlying material. They also can differ in
slope, stoniness, salinity, wetness, degree of erosion,
and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into soif
phases. Most of the areas shown on the detailed soil
maps are phases of soil series. The name of a soil
phase commonly indicates a feature that affects use or
management. For example, Bowdle loam, 0 to 3 percent
slopes, is one of several phases in the Bowdle 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 that occur as
areas so intricately mixed or so small that they cannot
be shown separately on the soil maps. The pattern and
proportion of the soils are somewhat similar in all areas.
Williams-Bowbells loams, 0 to 3 percent slopes, is an
example.

Most map units include small scattered areas of soils
other than those for which the map unit is named. Some
of these included soils have properties that differ
substantially from those of the major soil or soils. Such
differences could significantly affect use and
management of the soils in the map unit. These
dissimiliar soils are described in each map unit. Also,

some of the more unusual or strongly contrasting soils
are identified by a special symbol on the soil maps.

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

The names of some map units on the detailed soil
maps do not coincide exactly with those in the published
surveys of Edmunds and Hand Counties, which are
adjacent to this county. Differences are the result of
variations in the design of map units and changes in the
application of the soil classification system.

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

Soil Descriptions

Bb—Bowbells loam. This deep, moderately well
drained, nearly level soil is in swales on uplands. It is
occasionally flooded for very brief periods. Areas
generally are irregular in shape and 5 to 110 acres in
size. Slopes are smooth and slightly concave.

Typically, the surface layer is dark gray loam about 11
inches thick. The subsoil is dark grayish brown and
grayish brown, friable clay loam about 16 inches thick.
The underlying material to a depth of 60 inches is light
brownish gray and light yellowish brown, mottled,
calcareous clay loam.

Included with this soil in mapping are small areas of
Niobell, Nishon, Noonan, Tonka, and Williams soils.
These soils make up less than 20 percent of any one
mapped area. Niobell and Noonan soils have a sodium
affected subsoil. They are on the lower parts of the
landscape. The poorly drained Nishon and Tonka soils
are in depressions. The well drained Williams soils are
on the higher parts of the landscape.

Fertility and organic matter content are high in the
Bowbells soil. Tilth is good. Available water capacity is
high. Permeability is moderate in the subsoil and
moderately slow in the underlying material. A seasonal
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high water table is at a depth of 4 to 6 feet. Runoff is
slow. The shrink-swell potential is moderate.

Most of the acreage is cropland. This soil is suited to
cultivated crops and to tame pasture and hay. Alfalfa,
intermediate wheatgrass, and smooth bromegrass grow
well. Measures that conserve moisture during dry periods
are the main management needs. Leaving crop residue
on the surface and including grasses and legumes in the
cropping system are examples. Fieldwork is delayed in
some years because of the wetness caused by runoff
from the adjacent uplands.

This soil is suited to windbreaks and environmental
plantings. All climatically suited trees and shrubs grow
well, especially those that require an abundant supply of
moisture.

This soil is suited to native grasses, but very few areas
are used for range. The native vegetation dominantly is
big bluestem, western wheatgrass, and green
needlegrass. Overused areas are dominated by western
wheatgrass and Kentucky bluegrass.

The capability unit is llc-3; Overflow range site.

BoA—Bowdle loam, 0 to 3 percent slopes. This well
drained, nearly level soil is on terraces. It is moderately
deep over gravelly material. Areas are irregular in shape
and 5 to 160 acres in size. Slopes are long and smooth.

Typically, the surface layer is dark gray loam about 7
inches thick. The subsoil is dark grayish brown and
grayish brown, friable loam about 14 inches thick. The
underlying material to a depth of 60 inches is light
brownish gray and pale brown, calcareous gravelly sandy
loam and gravelly sand. In places loamy glacial till is
below a depth of 40 inches.

Included with this soil in mapping are small areas of
the somewhat excessively drained Lehr and Manning
soils on slight rises. These soils make up less than 10
percent of any one mapped area. Lehr soils are 14 to 20
inches deep over gravelly material. Manning soils contain
more sand in the subsoil than the Bowdle soil.

Fertility is medium and organic matter content high in
the Bowdle soil. Tilth is good. Because of the porous
underlying material, root development is limited and the
soil is somewhat droughty. Available water capacity is
low or moderate. Permeability is moderate in the subsoil
and rapid in the gravelly underlying material. Runoff is
slow.

Most of the acreage is cropland. This soil is suited to
cultivated crops, but it is droughty. Measures that
conserve moisture are the main management needs.
Examples are leaving crop residue on the surface and
including grasses and legumes in the cropping system.

This soil is suited to tame pasture and hay. Only those
grasses that are drought resistant, however, are suitable.
Crested wheatgrass and pubescent wheatgrass are
examples. _

This soil is suited to range. The native vegetation
dominantly is green needlegrass, western wheatgrass,
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and needleandthread. Overused areas are dominated by
western wheatgrass, needleandthread, and blue grama.
After continued overuse, blue grama, Kentucky
bluegrass, and weeds dominate the site.

This soil is suited to windbreaks and environmental
plantings, but the droughtiness is a limitation. Trees and
shrubs can be established, but optimum growth, survival,
and vigor are unlikely.

The capability unit is llls-2; Silty range site.

BrA—Bryant-Grassna siit loams, 0 to 2 percent
slopes. These deep, nearly level soils are on uplands.
The well drained Bryant soil is on the higher convex
parts of the landscape. The moderately well drained
Grassna soil is in swales and on the lower concave parts
of the landscape. It is occasionally flooded for very brief
periods. Areas are irregular in shape and 3 to more than
200 acres in size. They are 65 to 75 percent Bryant soil
and 15 to 25 percent Grassna soil. The two soils occur
as areas so closely intermingled or so small that
mapping them separately is not practical.

Typically, the surface layer of the Bryant soil is dark
grayish brown silt loam about 6 inches thick. The subsoil
is dark grayish brown, brown, and pale brown, friable
silty clay loam about 15 inches thick. In the lower part it
is calcareous and has accumulations of carbonate that
extend into the underlying material. The underlying
material to a depth of 60 inches is light yellowish brown,
calcareous silt loam. It is mottled in the lower part. In
some areas, the surface layer is less than 5 inches thick
and lime is nearer the surface. In other areas the subsoil
contains more clay.

Typically, the surface layer of the Grassna soil is dark
gray silt loam about 7 inches thick. The subsoil is about
31 inches of dark grayish brown and light olive brown,
friable silty clay loam and silt loam. The underlying
material to a depth of 60 inches is light yellowish brown
and pale yellow, calcareous silt loam. It is mottled in the
lower. part. In some areas the subsoil and underlying
material contain more sand.

Included with these soils in mapping are small areas of
Tonka and Williams soils. These included soils make up
less than 15 percent of any one mapped area. The
poorly drained Tonka soils are in depressions. The well
drained Williams soils are on slight rises near the edges
of some mapped areas. They formed in loamy glacia! till.

Fertility is medium and organic matter content
moderate in the Bryant soil. Fertility and organic matter
content are high in the Grassna soil. Tilth is good in both
soils. Permeability is moderate. Available water capacity
is high. The Grassna soil has a water table at a depth of
4 to 6 feet during wet periods. Runoff is slow on both
soils. The shrink-swell potential is moderate in the
Grassna soil.

Most of the acreage is cropland. These soils are
suited to cultivated crops and to alfalfa, intermediate
wheatgrass, and smooth bromegrass for tame pasture
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and hay. Measures that conserve moisture are the main
management needs. Examples are tillage practices that
leave crop residue on the surface. Because the Grassna
soil receives runoff from the adjacent uplands, planting
and harvesting are delayed in some wet years.

These soils are suited to native grasses, but only a
few areas are used for range. The native vegetation on
the Bryant soil dominantly is green needlegrass, western
wheatgrass, and needleandthread. That on the Grassna
soil dominantly is big bluestem, western wheatgrass, and
green needlegrass. Overused areas are dominated by
western wheatgrass, blue grama, needleandthread, and
Kentucky bluegrass.

These soils are suited to windbreaks and
environmental plantings. All climatically suited trees and
shrubs grow well on the Bryant soil, except for those that
require an abundant supply of moisture. Those that
require an abundant moisture supply grow especially well
on the Grassna soil.

The Bryant soil is in capability unit llc-2, Silty range
site; the Grassna soil in capability unit 1lc-3, Overflow
range site.

BrB—Bryant-Grassna silt loams, 2 to 6 percent
slopes. These deep, nearly level and gently sloping soils
are on uplands. The well drained Bryant soil is on the
higher convex parts of the landscape. The moderately
well drained Grassna soil is in swales. It is occasionally
flooded for very brief periods. Areas are irregular in
shape and 5 to more than 600 acres in size. They are 55
to 65 percent Bryant soil and 25 to 35 percent Grassna
soil. The two soils occur as areas so closely intermingled
or so small that mapping them separately is not
practical. .

Typically, the surface layer of the Bryant soil is dark
grayish brown silt loam about 6 inches thick. The subsoil
is dark grayish brown, brown, and pale brown, friable
silty clay loam about 15 inches thick. In the lower part it
is calcareous and has accumulations of carbonate that
extend into the underlying material. The underlying
material to a depth of 60 inches is light yellowish brown,
calcareous silt loam. It is mottled in the lower part. In
places the subsoil contains more clay. In some areas,
the surface layer is less than 5 inches thick and lime is
nearer the surface.

Typically, the surface layer of the Grassna soil is dark
gray silt loam about 7 inches thick. The subsoil is about
31 inches of dark grayish brown and light olive brown,
friable silty clay loam and silt loam. The underlying
material to a depth of 60 inches is light yellowish brown
and pale yellow, calcareous silt loam. It is mottled in the
lower part. In places the subsoil and underlying material
contain more sand.

Included with these soils in mapping are small areas of
Tonka and Williams soils. These included soils make up
less than 15 percent of any one mapped area. The
poorly drained Tonka soils are in depressions. The well
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drained Williams soils are on the higher parts of the
landscape near the edges of some mapped areas. They
formed in loamy glacial till.

Fertility is medium and organic matter content
moderate in the Bryant soil. Fertility and organic matter
content are high in the Grassna soil. Tilth is good in both
soils. Permeability is moderate. Available water capacity
is high. The Grassna soil has a water table at a depth of
4 to 6 feet during wet periods. Runoff is medium on the
Bryant soil and slow on the Grassna soil. The shrink-
swell potential is moderate in the Grassna soil.

Most of the acreage is cropland. These soils are
suited to cultivated crops and to alfalfa, intermediate
wheatgrass, and smooth bromegrass for tame pasture
and hay. Measures that conserve moisture and control
erosion are the main management needs. Examples are
tillage practices that leave crop residue on the surface.
Contour farming, grassed waterways, and terraces also
can help to control erosion, but the slopes in some
areas are too short or too irregular for contouring and
terracing. Planting and harvesting are delayed on the
Grassna soil during some wet periods.

These soils are suited to native grasses, but only a
few areas are used for range. The native vegetation on
the Bryant soil dominantly is green needlegrass, western
wheatgrass, and needleandthread. That on the Grassna
soit dominantly is big bluestem, western wheatgrass, and
green needlegrass. Overused areas are dominated by
western wheatgrass, blue grama, needleandthread, and
Kentucky bluegrass.

These soils are suited to windbreaks and
environmental plantings. All climatically suited trees and
shrubs grow well on the Bryant soil, except for those that
require an abundant supply of moisture. Those that
require an abundant moisture supply grow especially well
on the Grassna soil.

The Bryant soil is in capability unit lle-1, Silty range
site; the Grassna soil in capability unit llic-3, Overflow
range site.

Ha—Harriet silt loam. This deep, poorly drained, level
soil is on flood plains. It is occasionally flooded for long
periods. Many areas are dissected by shallow
drainageways and stream channels. Areas are long and
narrow and are 5 to 160 acres in size. Slopes are
concave or smooth.

Typically, the surface layer is gray silt loam about 3
inches thick. The subsoil is dark gray and gray, very firm
silty clay about 8 inches thick. The underlying material to
a depth of 60 inches is olive gray and pale olive,
calcareous silty clay and silty clay loam. It has spots and
nests of salts in the upper part.

Included with this soil in mapping are small areas of
La Prairie and Ranslo soils on slight rises on the flood
plains. These soils make up less than 15 percent of any
one mapped area. The moderately well drained La
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Prairie soils do not have a sodium affected subsoil.
Ranslo soils are somewhat poorly drained.

Fertility is low or medium and organic matter content
moderate in the Harriet soil. This soil contains
detrimental amounts of sodium salts. Tilth is poor. The
sodium affected subsoil restricts root penetration.
Available water capacity is moderate. Permeability is very
slow. A water table is within a depth of 1 foot during wet
periods. Runoff is slow. The shrink-swell potential is
high.

Nearly all of the acreage supports native grasses and
is used for grazing. This soil is suited to range. The
native vegetation dominantly is western wheatgrass and
saltgrass. Overused areas are dominated by saltgrass,
foxtail barley, thin stands of western wheatgrass, and
weeds. Grazing when the soil is wet causes surface
compaction and puddling, both of which result in a
decrease in the extent of desirable grasses. Many areas
are potential sites for excavated ponds.

This soil generally is unsuited to cultivated crops and
to windbreaks and environmental plantings. It is suited to
tame pasture and hay, but the dense and compact
subsoil, the high content of salts, and the flooding
severely limit the choice of suitable species. Tall
wheatgrass is the best suited species.

The capability unit is Viw-4; Saline Lowland range site.

He—Hell silt loam. This deep, poorly drained, level
soil is in shallow depressions in the uplands. It is ponded
during periods of snowmelt and heavy rainfall. Areas are
circular or long and narrow and are 3 to 90 acres in size.
Slopes are concave.

Typically, the surface layer is gray silt loam about 2
inches thick. The subsoil is dark gray, very firm and firm
silty clay about 21 inches thick. The underlying material
to a depth of 60 inches is dark gray and light olive gray,
calcareous silty clay and clay loam. In the lower part it is
mottled and has accumulations of carbonate. In some
areas the surface layer is more than 4 inches thick.

Included with this soil in mapping are small areas of
Parnell and Tonka soils. These soils make up less than
10 percent of any one mapped area. They are in the
lower part of some depressions. They do not have a
sodium affected subsoil. Also, their surface layer is
thicker than that of the Heil soil.

Fertility is medium and organic matter content
moderate in the Heil soil. This soil contains detrimental
amounts of sodium salts. Tilth is poor. Available water
capacity is moderate. Permeability is very slow. A
seasonal high water table is within a depth of 1 foot
most of the year. As much as 1 foot of water ponds on
the surface during some wet periods. Runoff is ponded.
The shrink-swell potential is high.

Most of the acreage supports native grasses. A few
areas are farmed along with adjacent areas. This soil is
suited to range. The native vegetation dominantly is
western wheatgrass and sedges. Overused areas are
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dominated by Kentucky bluegrass and saltgrass. Sedges
increase in extent during wet periods, and foxtail barley
and curlycup gumweed increase in extent during dry
periods. The surface layer is puddled if the range is
grazed during wet periods. This puddling results in an
increase in the extent of the less desirable plants. Many
areas are potential sites for excavated ponds.

This soil generally is unsuited to cultivated crops and
to windbreaks and environmental plantings. The dense,
compact subsoil and the ponding are the main
limitations.

This soil is suited to tame pasture and hay, but the
choice of tame pasture plants is limited because natural
drainage is restricted, the surface layer is thin, and the
subsoil dense and compact. Garrison creeping foxtail
and reed canarygrass are examples of suitable pasture
plants.

The capability unit is Vis-1; Closed Depression range
site.

La—La Prairie loam. This deep, moderately well
drained, nearly level soil is on stream terraces and flood
plains. It is subject to rare flooding for brief periods.
Areas are 10 to 100 acres in size and irregular in shape.

Typically, the surface layer is dark gray loam about 15
inches thick. The subsoil is dark gray, very friable,
calcareous silt loam about 8 inches thick. The underlying
material to a depth of 60 inches is grayish brown,
calcareous silt loam. In some areas it is stratified with
thin layers of loamy and sandy material. In other areas,
the surface layer is sandy loam and strata of sand are in-
the subsoil.

Included with this soil in mapping are small areas of
Bowdle, Lehr, and Ranslo soils. These soils make up
less than 20 percent of any one mapped area. The well
drained Bowdle and somewhat excessively drained Lehr
soils are on the higher parts of the landscape. Bowdle
soils are 20 to 40 inches deep over gravelly material,
and Lehr soils are 14 to 20 inches deep over gravelly
material. The somewhat poorly drained Ranslo soils are
in small depressions. They have a sodium affected
subsoil.

Fertility and organic matter content are high in the La
Prairie soil. Tilth is good. Available water capacity is high.
Permeability is moderate. A water table is at a depth of
3.5 to 6.0 feet during wet periods. Runoff is slow. The
shrink-swell potential is moderate.

Most of the acreage is cropland. This soil is suited to
cultivated crops and to alfalfa, intermediate wheatgrass,
and smooth bromegrass for tame pasture and hay (fig.
5). The main management needs in cultivated areas are
measures that conserve moisture during dry periods.
Leaving crop residue on the surface is an example.
Floodwater delays planting in some years, but in most
years the additional moisture is beneficial and flood
damage is minor.
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Figure 5.—An area of La Prairle loam used for tame hay.

This soil is suited to range. The native vegetation
dominantly is big bluestem, green needlegrass, and
western wheatgrass. Overused areas are dominated by
Kentucky bluegrass and western wheatgrass. After
continued overuse, Kentucky bluegrass and weeds
dominate the site.

This soil is suited to windbreaks and environmental
plantings. The trees and shrubs that require an abundant
supply of moisture grow especially well.

The capability unit is llc-3; Overflow range site.

Lb—La Prairie loam, channeled. This deep,
moderately well drained, nearly level soil is on flood
plains that are dissected into many small tracts by
narrow channels. It is frequently flooded. Areas are long
and narrow and are 10 to 150 acres in size.

Typically, the surface layer is dark gray loam about 15
inches thick. The subsoil is dark gray, very friable,
calcareous silt loam about 8 inches thick. The underlying
material to a depth of 60 inches is grayish brown,
calcareous silt loam. In some areas it is stratified with
thin layers of loamy and sandy material. In other areas,
the surface layer is sandy loam and strata of sand are in
the subsoil.

Included with this soil in mapping are small areas of
Bowbells, Harriet, and Ranslo soils. These soils make up
less than 20 percent of any one mapped area. Bowbells
soils are in swales near the uplands. They contain more
clay in the subsoil than the La Prairie soil. The poorly
drained Harriet and somewhat poorly drained Ranslo
soils occur as areas intermingled with some areas of the
La Prairie soil. They have a sodium affected subsoil.

Fertility and organic matter content are high in the La
Prairie soil. Tilth is good. Available water capacity is high.
Permeability is moderate. A water table is at a depth of
3.5 to 6.0 feet during wet periods. Runoff is slow. The
shrink-swell potential is moderate.

Most of the acreage supports native grasses and is
used for grazing or wildlife habitat. This soil is suited to
range. The native vegetation dominantly is big bluestem
and lesser amounts of green needlegrass, switchgrass,
and western wheatgrass. Overused areas are dominated
by western wheatgrass, Kentucky bluegrass, and weeds.
Deciduous trees provide protection for wildlife and
livestock in some areas.

Because of the meandering channels and the flooding,
this soil generally is unsuited to cultivated crops. In areas
that are accessible to farm machinery, it is suited to
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tame pasture and hay. Alflafa, intermediate wheatgrass,
and smooth bromegrass grow well. Siit and debris
deposited by floodwater in some years damage pasture
plants and hinder haying.

This soil is suited to windbreaks and environmental
plantings. All climatically suited trees and shrubs grow
well. They can be planted by hand. Because of the
meandering stream channels, however, they generally
cannot be planted by machine.

The capability unit is Viw-1; Overflow range site.

LeA—Lehr loam, 0 to 3 percent slopes. This
somewhat excessively drained, nearly level soil is on
outwash plains and terraces. It is shallow over gravelly
material. Areas are irregular in shape and 10 to 80 acres
in size. Slopes are smooth or slightly convex.

Typically, the surface layer is dark gray loam about 5
inches thick. The subsoil is dark grayish brown, friable
loam about 10 inches thick. The underlying material to a
depth of 60 inches is grayish brown and light brownish
gray, calcareous gravelly loamy sand. In places the
subsoil contains more sand. In some areas the depth to
gravelly material is less than 14 inches.

Included with this soil in mapping are small areas of
the well drained Bowdle and Tally soils. These soils
make up less than 10 percent of any one mapped area.
Bowdle soils are 20 to 40 inches deep over gravelly
material. They are slightly lower on the landscape than
the Lehr soil. Tally soils are on slight rises. They contain
more sand in the subsoil than the Lehr soil and do not
have gravelly material within a depth of 40 inches.

Fertility is medium or low and organic matter content
moderate in the Lehr soil. Tilth is good. Available water
capacity is low. Permeability is moderately rapid in the
subsoil and rapid in the gravelly underlying material.
Runoff is slow. The porous underlying material restricts
the development of plant roots.

Most of the acreage is cropland. This soil is suited to
cultivated crops, but it is droughty because it is shallow
to gravelly material. It is best suited to early maturing
small grain. Measures that conserve moisture are the
main management needs. Examples are tillage practices
that leave crop residue on the surface.

This soil is suited to tame pasture and hay. The
shallow root zone and the low available water capacity,
however, limit the choice of pasture plants and
productivity. Crested wheatgrass is the best suited
species.

This soil is suited to range. The native vegetation
dominantly is needleandthread and blue grama.
Overused areas are dominated by western wheatgrass,
blue grama, and weeds.

This soil is poorly suited to windbreaks and
environmental plantings because it is droughty and has a
shallow root zone. Carefully selected trees and shrubs
can be established, but optimum survival, growth, and
vigor are unlikely.
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The capability unit is 1Vs-1; Shallow to Gravel range
site.

LeB—Lehr loam, 3 to 6 percent slopes. This
somewhat excessively drained, gently sloping soil is on
terraces and outwash plains. it is shallow over gravelly
material. Areas are irregular in shape and 10 to 50 acres
in size. Slopes are long and smooth.

Typically, the surface layer is dark gray loam about 5
inches thick. The subsoil is dark grayish brown, friable
loam about 10 inches thick. The underlying material to a
depth of 60 inches is grayish brown and light brownish
gray, calcareous gravelly loamy sand. In places the
subsoil contains more sand. In some areas the depth to
gravelly material is less than 14 inches.

Included with this soil in mapping are small areas of
the well drained Bowdle and Tally soils. These soils
make up less than 10 percent of any one mapped area.
Bowdle soils are 20 to 40 inches deep over gravelly
material. They are in swales and on foot slopes. Tally
soils contain more sand in the subsoil than the Lehr soil
and do not have gravelly material within a depth of 40
inches. They are on slight rises.

Fertility is medium or low and organic matter content
moderate in the Lehr soil. Tilth is good. Available water
capacity is low. Permeability is moderately rapid in the
subsoil and rapid in the gravelly underlying material.
Runoff is slow. The porous underlying material restricts
the development of plant roots.

About half of the acreage is cropland. This soil is
suited to cultivated crops, but it is droughty because it is
shallow to gravelly material. It is best suited to early
maturing small grain. Measures that conserve moisture
and control erosion are the main management needs.
Examples are tillage practices that leave crop residue on
the surface. Grassed waterways help to keep gullies
from forming.

This soil is suited to tame pasture and hay. The
shallow root zone and the low available water capacity,
however, limit the choice of pasture plants and
productivity. Crested wheatgrass is the best suited
species.

This soil is suited to range. The native vegetation
dominantly is needleandthread and blue grama.
Overused areas are dominated by western wheatgrass,
blue grama, and weeds.

This soil is suited to windbreaks and environmental
plantings, but it is droughty becauss it has a shallow root
zone. Carefully selected trees and shrubs can be
established, but optimum survival, growth, and vigor are
unlikely.

The capability unit is IVe-6; Shallow to Gravel range
site.

MaA—Manning sandy loam, 0 to 3 percent slopes.
This somewhat excessively drained, nearly level soil is
on terraces. It is shallow or moderately deep over



Faulk County, South Dakota

gravelly material. Areas are irregular in shape and 10 to
280 acres in size. Slopes are smooth or slightly convex.

Typically, the surface layer is dark grayish brown
sandy loam about 7 inches thick. The subsoil is about 15
inches of dark brown and brown, very friable sandy loam
and loamy sand. The underlying material to a depth of
60 inches is grayish brown and pale brown, calcareous
gravelly loamy sand and gravelly sand.

Included with this soil in mapping are small areas of
the well drained Bowdle and Tally soils. These soils
make up less than 10 percent of any one mapped area.
Bowdle soils contain more clay in the subsoil than the
Manning soil. Also, they are lower on the landscape.
Tally soils do not have gravel in the underlying material.
They are on slight rises.

Fertility is low and organic matter content moderate in
the Manning soil. Tilth is good. Available water capacity
is low. Permeability is moderately rapid in the subsoil and
very rapid in the underlying material. Runoff is slow.

Most of the acreage is cropland. This soil is suited to
cultivated crops, but it is droughty. It is best suited to
early maturing small grain. Productivity is limited by the
shallow or moderately deep root zone and the low
available water capacity. Measures that conserve
moisture, control wind erosion, and improve fertility are
the main management needs. Examples are leaving crop
residue on the surface and including grasses and
legumes in the cropping system.

A cover of tame pasture plants or hay is effective in
controlling wind erosion. Only those grasses that are
drought resistant are suitable. Crested wheatgrass and
pubescent wheatgrass are examples.

This soil is suited to range. The native vegetation
dominantly is prairie sandreed and needleandthread.
Overused areas are dominated by needleandthread, blue
grama, Kentucky bluegrass, and weeds.

This soil is suited to windbreaks and environmental
plantings, but it is droughty because it has a shallow or
moderately deep root zone. Carefully selected trees and
shrubs can be established, but optimum survival, growth,
and vigor are unlikely.

The capability unit is llle-9; Sandy range site.

MbA—Manning Variant loam, 0 to 3 percent slopes.
This nearly level, somewhat poorly drained soil is on the
edges of large upland depressions. It is very shallow to
gravelly material, which is underlain by loamy glacial till.
In many areas scattered stones are on the surface.
Areas are 10 to 80 acres in size and generally are long
and narrow.

Typically, the surface layer is very dark gray loam
about 4 inches thick. The next 6 inches is grayish brown
gravelly loamy sand. The upper 27 inches of the
underlying material is gray and light brownish gray,
mottled, calcareous grave!ly loamy sand. The lower part
to a depth of 60 inches is pale olive, mottled, calcareous
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clay loam. In some areas the glacial till is below a depth
of 40 inches.

Included with this soil in mapping are small areas of
the very poorly drained Parnell soils in the deeper parts
of the depressions. These soils make up less than 10
percent of any one mapped area.

Fertility and organic matter content are low in the
Manning Variant soil. Tilth is good. Available water
capacity is low. Permeability is moderately rapid or rapid
in the upper part of the soil and slow in the underlying
glacial till. A seasonal high water table is at a depth of 2
to 4 feet during part of the growing season. Runoff is
slow.

Most of the acreage supports native grasses and is
used for grazing. This soil is suited to range. The native
vegetation dominantly is needleandthread and blue
grama. Overused areas are dominated by blue grama,
sedges, and forbs.

This soil is suited to cultivated crops. It is droughty
most of the growing season, however, because it is very
shallow to gravelly loamy sand. Measures that conserve
moisture are the main management needs. Examples
are tillage practices that leave crop residue on the
surface.

This soil is suited to tame pasture and hay. The low
available water capacity and the shallow root zone,
however, limit the choice of pasture plants. Crested
wheatgrass is the best suited species.

Because it is droughty most of the growing season
and has a shallow root zone, this soil is poorly suited to
windbreaks and environmental plantings. Carefully
selected trees and shrubs can be established, but
optimum survival, growth, and vigor are unlikely.

The capability unit is IVs-1; Shallow to Gravel range
site.

MdA—Max-Arnegard loams, 0 to 3 percent slopes.
These deep, well drained, nearly level soils are on
uplands. The Max soil is on the higher parts of the
landscape. The Arnegard soil is in swales. It is
occasionally flooded for very brief periods. Areas are
irregular in shape and 7 to 400 acres in size. They are
60 to 70 percent Max soil and 20 to 30 percent Arnegard
soil. The two soils occur as areas so closely intermingled
or so small that mapping them separately is not
practical.

Typically, the surface layer of the Max soil is dark
grayish brown loam about 8 inches thick. The subsoil is
brown and light yellowish brown, friable loam about 13
inches thick. It is calcareous in the lower part. The
underlying material to a depth of 60 inches is light
brownish gray and pale yellow, calcareous loam. It is
mottled in the lower part. In some areas the subsoil
contains more clay. In other areas it contains less sand
and more silt.

Typically, the surface layer of the Arnegard soil is dark
gray loam about 8 inches thick. The subsoil is dark
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grayish brown and brown, friable loam about 15 inches
thick. The underlying material to a depth of 60 inches is
light brownish gray, calcareous loam. It is mottled in the
lower part.

Included with these soils in mapping are small areas of
Niobell, Nishon, Noonan, and Tonka soils. These
included soils make up less than 15 percent of any one
mapped area. Niobell and Noonan soils have a sodium
affected subsoil. They occur as areas intermingled with
some areas of the Max soil. The poorly drained Nishon
and Tonka soils are in depressions.

Fertility is medium and organic matter content
moderate in the Max soil. Fertility and organic matter
content are high in the Arnegard soil. Tilth is good in
both soils. Available water capacity is high. Permeability
is moderate in the subsoil of the Max soil and
moderately slow in the underlying material. It is moderate
in the Arnegard soil. The Arnegard soil has a seasonal
high water table at a depth of 3 to 6 feet. Runoff is slow
on both soils. The shrink-swell potential is moderate.

Most of the acreage is cropland. These soils are
suited to cultivated crops and to alfalfa, intermediate
wheatgrass, and smooth bromegrass for tame pasture
and hay. Measures that conserve moisture are the main
management needs. Leaving crop residue on the surface
is an example. Planting and harvesting are delayed
during some wet periods when the Arnegard soil
receives runoff from adjacent soils.

These soils are suited to native grasses, but only a
few areas are used for range. The native vegetation on
the Max soil dominantly is western wheatgrass and
needlegrasses. That on the Arnegard soil dominantly is
big bluestem and lesser amounts of western wheatgrass
and green needlegrass. Overused areas are dominated
by needleandthread, blue grama, and Kentucky
bluegrass.

These soils are suited to windbreaks and
environmental plantings. All climatically suited trees and
shrubs grow well-on the Max soil. Those that require an
abundant supply of moisture grow especially well on the
Arnegard soil.

The Max soil is in capability unit llc-2, Silty range site;
the Arnegard soil in capability unit lic-3, Overflow range
site.

MmB—Max-Arnegard-Zahl loams, 1 to 6 percent
slopes. These deep, well drained, nearly level and
undulating soils are on uplands. The Max soil is on the
mid and upper side slopes. The Arnegard soil is in
swales. It is occasionally flooded for very brief periods.
The Zahl soil is on the upper side slopes and on knolis.
In some convex areas scattered stones are on the
surface. Areas are irregular in shape and 10 to 1,000
acres in size. They are 40 to 50 percent Max soil, 20 to
30 percent Arnegard soil, and 15 to 25 percent Zahl soil.
The three soils occur as areas so closely intermingled or
so small that mapping them separately is not practical.

Soil Survey

Typically, the surface layer of the Max soil is dark
grayish brown loam about 8 inches thick. The subsoil is
brown and light yellowish brown, friable loam about 13
inches thick. It is calcareous in the lower part. The
underlying material to a depth of 60 inches is light
brownish gray and pale yellow, calcareous loam. It is
mottled in the lower part. In places the subsoil contains
more silt and less sand.

Typically, the surface layer of the Arnegard soil is dark
gray loam about 8 inches thick. The subsoil is dark
grayish brown and brown, friable loam about 15 inches
thick. The underlying material to a depth of 60 inches is
light brownish gray, calcareous loam. It is mottled in the
lower part.

Typically, the surface layer of the Zahl soil is grayish
brown, calcareous loam about 6 inches thick. The
underlying material to a depth of 60 inches is grayish
brown, light brownish gray, and pale yellow, calcareous
loam. It is mottled in the lower part.

Included with these soils in mapping are small areas of
Niobell, Noonan, Tally, and Tonka soils. These included
soils make up less than 15 percent of any one mapped
area. Niobell and Noonan soils have a sodium affected
subsoil. They are on the lower side slopes. Tally soils
contain less clay in the subsoil than the Arnegard, Max,
and Zahl soils. They are in a random pattern throughout
the mapped areas. The poorly drained Tonka soils are in
depressions.

Fertility is medium in the Max soil, high in the Arnegard
soil, and low in the Zahl soil. Organic matter content is
moderate in the Max soil, high in the Arnegard soil, and
low in the Zahl soil. Tilth is good in all three soils.
Available water capacity is high. Permeability is moderate
in the subsoil of the Max and Zahl soils and moderately
slow in the underlying material. It is moderate in the
Arnegard soil. The Arnegard soil has a seasonal high
water table at a depth of 3 to 6 feet. Runoff is medium
on all three soils. The shrink-swell potential is moderate.

Most of the acreage is cropland. These soils are
suited to cultivated crops. Measures that control erosion
are the main management needs. Measures that
improve fertility also are needed on the Zahl soil
because the high content of lime in the surface layer
adversely affects the availability of plant nutrients.
Leaving crop residue on the surface and including
grasses and legumes in the cropping system help to
control erosion and improve fertility. Contour farming and
terraces also can help to control erosion, but in some
areas the slopes are too short or too irregular for
contouring and terracing. Grassed waterways help to
keep gullies from forming.

A cover of tame pasture plants or hay is effective in
controlling erosion. These soils are suited to tame
pasture and hay, but production is limited on the Zahl
soil because the high content of lime in the surface layer
adversely affects the availability of plant nutrients.
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Alfalfa, intermediate wheatgrass, and smooth
bromegrass are the best suited species.

These soils are suited to range. The native vegetation
on the Max soil dominantly is needlegrasses and
western wheatgrass, that on the Arnegard soil is green
needlegrass and big bluestem, and that on the Zahl soil
is little bluestem, needlegrasses, western wheatgrass,
and sideoats grama. Overused areas are dominated by
needleandthread, Kentucky bluegrass, blue grama, and
weeds.

These soils are suited to windbreaks and
environmental plantings, but the high content of lime in
the surface layer of the Zahl soil adversely affects the
availability of plant nutrients. Except for those species
that require an abundant supply of moisture, all
climatically suited trees and shrubs grow well on the Max
soil. Those that require an abundant moisture supply
grow especially well on the Arnegard soil. No trees or
shrubs grow well on the Zahl soil; optimum survival,
growth, and vigor are unlikely.

The Max soil is in capability unit lle-2, Silty range site;
the Arnegard soil is in capability unit lle-3, Overflow
range site; the Zahl soil is in capability unit IVe-2, Thin
Upland range site.

MnB—Max-Niobell-Noonan loams, 2 to 6 percent
slopes. These deep, nearly level and undulating soils
are on uplands. The well drained Max soil is on knolls
and the mid and upper side slopes. The moderately well
drained Niobell and Noonan soils are on the lower side
slopes and in shallow swales. Scattered stones are on
the surface in some areas of the Max soil. Areas are 10
to more than 700 acres in size and irregular in shape.
They are 45 to 55 percent Max soil, 15 to 25 percent
Niobell soil, and 10 to 20 percent Noonan soil. The three
soils occur as areas so closely intermingled or so small
that mapping them separately is not practical.

Typically, the surface layer of the Max soil is dark
grayish brown loam about 8 inches thick. The subsoil is
brown and light yellowish brown, friable loam about 13
inches thick. It is calcareous in the lower part. The
underlying material to a depth of 60 inches is light
brownish gray and pale yellow, calcareous loam. It is
mottled in the lower part. In some areas the subsoil
contains more clay.

Typically, the surface layer of the Niobell soil is dark
grayish brown loam about 7 inches thick. The subsoil is
about 19 inches thick. The upper part is grayish brown
loam, and the lower part is dark grayish brown and
brown, firm clay loam. The underlying material to a depth
of 60 inches is grayish brown and light brownish gray,
calcareous loam. It is mottled in the lower part.

Typically, the surface layer of the Noonan soil is
grayish brown loam about 6 inches thick. The subsurface
layer is light brownish gray loam about 2 inches thick.
The subsoil is about 15 inches of brown and light
yellowish brown, very firm, firm, and friable clay loam and
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loam. The underlying material to a depth of 60 inches is
light gray and pale yellow, calcareous loam.

Included with these soils in mapping are small areas of
Arnegard, Heil, Miranda, Nishon, Tonka, and Zahl soils.
These included soils make up less than 20 percent of
any one mapped area. The well drained Arnegard soils
are in swales. They do not have a sodium affected
subsoil. The poorly drained Heil, Nishon, and Tonka soils
are in depressions. Miranda soils have a thin surface
layer and have visible salts within a depth of 16 inches.
They are in small pits and depressions. Zahl soils have
lime at or near the surface. They are on knolls.

Fertility is medium and organic matter content
moderate in the Max, Niobell, and Noonan soils. The
Niobell and Noonan soils have a sodium affected subsoil
that restricts root penetration. Tilth is good in the Max
and Niobell soils and poor in the Noonan soil. Available
water capacity is high in the Max soil, moderate or high
in the Niobell soil, and moderate in the Noonan soil.
Permeability is moderate in the subsoil of the Max soil
and moderately slow in the underlying material. It is slow
in the Niobell and Noonan soils. Runoff is medium on all
three soils. The shrink-swell potential is moderate in the
Max soil and high in the subsoil of the Niobell and
Noonan soils.

About half of the acreage supports native grasses and
is used for grazing. These soils are suited to range. The
native vegetation on the Max soil dominantly is
needlegrasses and western wheatgrass. That on the
Niobell and Noonan soils dominantly is western
wheatgrass and blue grama. Overused areas are
dominated by western wheatgrass, needleandthread, and
blue grama. If overuse continues, blue grama,
buffalograss, and weeds occupy the site.

This map unit is suited to cultivated crops, but the
claypan subsoil in the Niobell and Noonan soils restricts
the penetration of plant roots. Measures that conserve
moisture, control erosion, increase the rate of water
intake, and improve tilth are the main management
needs. Examples are leaving crop residue on the surface
and including grasses and legumes in the cropping
system. Other measures that improve tilth and increase
the rate of water intake are timely tillage and chiseling or
subsaoiling.

These soils are suited to tame pasture and hay, but
the dense, compact subsoil in the Noonan soil limits the
choice of pasture plants and productivity. Alfalfa,
intermediate wheatgrass, and pubescent wheatgrass are
suitable.

These soils are suited to windbreaks and
environmental plantings, but the dense subsoil in the
Noonan soil severely limits root penetration. The only
climatically suited trees and shrubs that do not grow well
on the Max and Niobell soils are those that require an
abundant supply of moisture. Windbreaks and
environmental plantings can be established on the



22

Noonan soil, but optimum survival, growth, and vigor are
unlikely.

The Max soil is in capability unit lle-2, Silty range site;
the Niobell soil is in capability unit llle-3, Clayey range
site; the Noonan soil is in capability unit IVs-3, Claypan
range site.

MoA—Mondamin silty clay loam, 0 to 2 percent
slopes. This deep, moderately well drained, nearly level
soil is on uplands. Areas are 5 to 200 acres in size and
irregular in shape. Slopes are smooth or slightly convex.

Typically, the surface layer is dark grayish brown silty
clay loam about 6 inches thick. The subsoil is grayish
brown and light brownish gray, firm silty clay about 21
inches thick. It is calcareous in the lower part. The
underlying material to a depth of 60 inches is light
brownish gray, mottled, calcareous silty clay loam. In
some areas the surface layer and subsoil contain more
sand. In places loamy glacial till is within a depth of 40
inches.

Included with this soil in mapping are small areas of
Bryant, Cavo, Nishon, and Williams soils. These soils
make up less than 15 percent of any one mapped area.
The well drained Bryant and Williams soils are in
positions on the landscape similar to those of the
Mondamin soil. Bryant soils contain less clay in the
subsoil than the Mondamin soil, and the loamy Williams
soils contain more sand and less clay throughout. Cavo
soils have a sodium affected subsoil. They are in small
pits and depressions. The poorly drained Nishon soils
are in depressions.

Fertility is medium and organic matter content
moderate in the Mondamin soil. Tilth is fair. Available
water capacity is high. Permeability is moderately slow or
slow. A water table is at a depth of 5 to 6 feet during wet
periods. Runoff is slow. The shrink-swell potential is high
in the subsoil.

Most of the acreage is cropland. This soil is suited to
cultivated crops and to alfalfa, intermediate wheatgrass,
and smooth bromegrass for tame pasture and hay.
Measures that conserve moisture and improve tilth are
the main management needs. An example is leaving
crop residue on the surface. Other measures that
improve tilth are timely tillage and chiseling or subsoiling.

This soil is suited to native grasses, but only a few
areas are used for range. The native vegetation
dominantly is western wheatgrass and green
needlegrass. Overused areas are dominated by western
wheatgrass and short grasses.

This soil is suited to windbreaks and environmental
plantings. It takes in water slowly, however, and the
clayey subsoil can restrict the penetration of plant roots.

The capability unit is lls-1; Clayey range site.

MoB—Mondamin silty clay loam, 2 to 6 percent
slopes. This deep, well drained, gently sloping soil is on
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uplands. Areas are 5 to 110 acres in size and irregular in
shape. Slopes generally are long and slightly convex.

Typically, the surface layer is dark grayish brown silty
clay loam about & inches thick. The subsoil is grayish
brown and light brownish gray, firm silty clay about 21
inches thick. It is calcareous in the lower part. The
underlying material to a depth of 60 inches is light
brownish gray, mottled, calcareous silty clay loam. In
some areas the surface layer and subsoil contain more
sand. In places loamy glacial till is within a depth of 40
inches.

Included with this soil in mapping are small areas of
Bryant, Cavo, Nishon, and Williams soils. These soils
make up less than 15 percent of any one mapped area.
Bryant and Williams soils are in positions on the
landscape similar to those of the Mondamin soil. Bryant
soils contain less clay in the subsoil than the Mondamin
soil, and the loamy Williams soils contain more sand and
less clay throughout. The moderately well drained Cavo
soils have a sodium affected subsoil. They are on low
side slopes. The poorly drained Nishon soils are in
depressions.

Fertility is medium and organic matter content
moderate in the Mondamin soil. Tilth is fair. Available
water capacity is high. Permeability is moderately slow or
slow. A water table is at a depth of 5 to 6 feet during wet
periods. Runoff is medium. The shrink-swell potential is
high in the subsoil.

Most of the acreage is cropland. This soil is well suited
to cultivated crops and to alfalfa, intermediate
wheatgrass, and smooth bromegrass for tame pasture
and hay. Measures that conserve moisture, improve tilth,
and control erosion are the main management needs.
Examples are leaving crop residue on the surface and
including grasses and legumes in the cropping system.
Other measures that improve tilth are timely tillage and
chiseling or subsoiling.

This soil is suited to native grasses, but only a few
areas are used for range. The native vegetation
dominantly is western wheatgrass and green
needlegrass. Overused areas are dominated by western
wheatgrass and short grasses.

This soil is suited to windbreaks and enviornmental
plantings. It takes in water slowly, however, and the
clayey subsoil can restrict the penetration of plant roots.

The capability unit is llle-3; Clayey range site.

NaA—Niobell-Noonan loams, 0 to 3 percent slopes.
These deep, moderately well drained, nearly level soils
are on uplands. The Niobell soil is on the higher parts of
the landscape, and the Noonan soil is on the lower
parts. The surface is uneven because of many scattered
low spots. In some areas a few scattered stones are on
the surface. Areas are irregular in shape and 5 to 200
acres in size. They are 35 to 45 percent Niobell soil and
25 to 35 percent Noonan soil. The two soils occur as
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areas so closely intermingled or so small that mapping
them separately is not practical.

Typically, the surface layer of the Niobell soil is dark
grayish brown loam about 7 inches thick. The subsurface
layer is about 5 inches of grayish brown and gray loam
and silt loam. The subsoil is dark grayish brown and
brown, firm clay loam about 14 inches thick. The
underlying material to a depth of 60 inches is grayish
brown and light brownish gray, calcareous loam. It is
mottled in the lower part.

Typically, the surface layer of the Noonan soil is
grayish brown loam about 6 inches thick. The subsurface
layer is light brownish gray loam about 2 inches thick.
The subsoil is about 15 inches of brown and light
yellowish brown, very firm, firm, and friable clay loam and
loam. The underlying materia! to a depth of 60 inches is
light gray and pale yellow, calcareous loam.

Included with these soils in mapping are small areas of
Bowbells, Nishon, Tonka, and Williams soils. These
included soils make up less than 30 percent of any one
mapped area. Bowbells soils do not have a sodium
affected subsoil. They are in swales. The poorly drained
Nishon and Tonka soils are in depressions. The well
drained Williams soils are on slight rises. They do not
have a sodium affected subsoil.

Fertility is medium and organic matter content
moderate in the Niobell and Noonan soils. Both soils
have a sodium affected subsoil that restricts root
penetration. Tilth is good in the Niobell soil and poor in
the Noonan soil. Available water capacity is moderate or
high in the Niobell soil and moderate in the Noonan soil.
Permeability is slow in both soils. Runoff also is slow.
The shrink-swell potential is high in the subsoil and
moderate in the underlying material.

Most of the acreage supports native grasses and is
used for grazing. These soils are suited to range. The
native vegetation dominantly is western wheatgrass,
green needlegrass, and blue grama. Overused areas are
dominated by western wheatgrass and blue grama. If
overuse continues, buffalograss, blue grama, and weeds
dominate the site.

These soils are suited to cultivated crops, but the
claypan subsoil restricts the penetration of plant roots.
The soils are better suited to small grain and to alfalfa,
intermediate wheatgrass, and pubescent wheatgrass for
tame pasture and hay than to row crops. Measures that
increase the rate of water intake, conserve moisture, and
improve tilth are the main management needs. Examples
are leaving crop residue on the surface and including
grasses and legumes in the cropping system. Other
measures that improve tilth and increase the rate of
water intake are timely tillage and chiseling or subsoiling.

These soils are suited to windbreaks and
environmental plantings, but the sodium affected subsoil
severely restricts tree growth. Carefully selected trees
and shrubs can be established, but optimum growth,
survival, and vigor are unlikely.
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The Niobell soil is in capability unit llls-1, Clayey range
site; the Noonan soil is in capability unit 1Vs-2, Claypan
range site.

NbA—Niobell-Noonan-Max loams, 0 to 3 percent
slopes. These deep, nearly level soils are on uplands.
The moderately well drained Niobell and Noonan soils
are on the lower side slopes and in swales. The well
drained Max soil is on the higher parts of the landscape.
In some areas scattered stones are on the surface.
Areas are 5 to 100 acres in size and irregular in shape.
They are 25 to 35 percent Niobell soil, 20 to 30 percent
Noonan soil, and 20 to 30 percent Max soil. The three
soils occur as areas so closely intermingled or so small
that mapping them separately is not practical.

Typically, the surface layer of the Niobell soil is dark
grayish brown loam about 7 inches thick. The subsurface
layer is about 5 inches of grayish brown and gray loam
and silt loam. The subsoil is dark grayish brown and
brown, firm clay loam about 14 inches thick. The
underlying material to a depth of 60 inches is grayish
brown and light brownish gray, calcareous loam. It is
mottled in the lower part.

Typically, the surface layer of the Noonan soil is
grayish brown loam about 6 inches thick. The subsurface
layer is light brownish gray loam about 2 inches thick.
The subsoil is about 15 inches of brown and light
yellowish brown, very firm, firm, and friable clay loam and
loam. The underlying material to a depth of 60 inches is
light gray and pale yellow, calcareous loam.

Typically, the surface layer of the Max soil is dark
grayish brown loam about 8 inches thick. The subsoil is
brown and light yellowish brown, friable loam about 13
inches thick. It is calcareous in the lower part. The
underlying material to a depth of 60 inches is light
brownish gray and pale yellow, calcareous loam. It is
mottled in the lower part. In places the subsoil contains
more silt and less sand.

Included with these soils in mapping are small areas of
Arnegard, Heil, Miranda, Nishon, and Tonka soils. These
included soils make up less than 20 percent of any one
mapped area. The well drained Arnegard soils are in
swales. They do not have a sodium affected subsoil. The
poorly drained Heil, Nishon, and Tonka soils are in
depressions. The somewhat poorly drained Miranda soils
are in small pits and depressions. They have visible salts
within a depth of 16 inches.

Fertility is medium and organic matter content
moderate in the Niobell, Noonan, and Max soils. The
Niobell and Noonan soils have a sodium affected subsoil
that restricts root penetration. Tilth is poor in the Noonan
soil and good in the Niobell and Max soils. Available
water capacity is moderate or high in the Niobell soil,
moderate in the Noonan soil, and high in the Max soil.
Permeability is slow in the Niobell and Noonan soils. It is
moderate in the subsoil of the Max soil and moderately
slow in the underlying material. Runoff is slow on all
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three soils. The shrink-swell potential is high in the
subsoil of the Niobell and Noonan soils and moderate in
the Max soil.

Most of the acreage supports native grasses and is
used for grazing. These soils are suited to range. The
native vegetation on the Niobell and Noonan soils
dominantly is western wheatgrass and green
needlegrass. That on the Max soil dominantly is green
needlegrass, western wheatgrass, and needleandthread.
Overused areas are dominated by western wheatgrass
and needleandthread. If overuse continues, blue grama,
buffalograss, and weeds dominate the site.

These soils are suited to cultivated crops. The claypan
subsoil in the Niobell and Noonan soils, however,
restricts the penetration of plant roots. Measures that
conserve moisture, increase the rate of water intake, and
improve tilth are the main management needs. Examples
are leaving crop residue on the surface and including
grasses and legumes in the cropping system. Other
measures that improve tilth and increase the rate of
water intake are timely tillage and chiseling or subsoiling.

These soils are suited to tame pasture and hay, but
the dense, compact subsoil in the Noonan soil limits the
choice of pasture plants and productivity. Alfalfa,
intermediate wheatgrass, and pubescent wheatgrass are
suitable pasture plants.

These soils are suited to windbreaks and
environmental plantings. No trees or shrubs grow well on
the Noonan soil, however, because the dense subsoil
severely limits root penetration. Windbreaks and
environmental plantings can be established on this soil,
but optimum survival, growth, and vigor are unlikely.

The Niobell soil is in capability unit llls-1, Clayey range
site; the Noonan soil is in capability unit 1Vs-2, Claypan
range site; the Max soil is in capability unit lic-2, Silty
range site.

Nn—Nishon silt loam. This deep, poorly drained, level
soil is in shallow depressions in the uplands. It is ponded
for long periods during spring runoff and after heavy
rainfall. Areas are oval or oblong and are 3 to 40 acres
in size. Slopes are concave.

Typically, the surface layer is dark gray silt loam about
2 inches thick. The subsurface layer is light gray, mottled
silt loam about 5 inches thick. The subsoil is dark gray,
very firm silty clay about 25 inches thick. The underlying
material to a depth of 60 inches is light olive gray,
mottled, calcareous silty clay loam. In places the surface
soil is less than 5 inches thick.

Included with this soil in mapping are small areas of
the very poorly drained Parnell soils in the deeper parts
of the depressions. These soils make up less than 10
percent of any one mapped area. Their surface layer is
darker than that of the Nishon soil.

Fertility and organic matter content are low in the
Nishon soil. Tilth is poor. Available water capacity is
moderate or high. Permeability is slow. A seasonal high
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water table is within a depth of 1.0 foot most of the year.
As much as 0.5 foot of water ponds on the surface
during some wet periods. Runoff is ponded. The shrink-
swell potential is high.

Most of the acreage supports native grasses and is
used for grazing. This soil is suited to range. The native
vegetation dominantly is western wheatgrass. Overused
areas are dominated by buffalograss, Kentucky
bluegrass, saltgrass, sedges, and weeds. Many areas
are potential sites for excavated ponds.

This soil is suited to cultivated crops if it is drained.
Suitable drainage outlets, however, generally are not
available. Crops commonly drown out. Fieldwork usually
is delayed for long periods because of the wetness. The
best suited crops are those that mature late in the
growing season.

This soil is suited to tame pasture and hay, but only
the water tolerant pasture plants grow well in the
undrained areas. Garrison creeping foxtail and reed
canarygrass are the best suited species.

This soil generally is unsuited to windbreaks and
environmental plantings unless it is drained. The trees
and shrubs that require an abundant supply of moisture
grow well in drained areas.

The capability unit is IVw-1; Closed Depression range
site.

NoA—Noonan-Miranda loams, 0 to 5 percent
slopes. These deep, nearly level and undulating soils
are on uplands. The moderately well drained Noonan soil
is on slight rises. The somewhat poorly drained Miranda
soil is in small pits and depressions. Areas are 10 to 700
acres in size and irregular in shape. They are 40 to 50
percent Noonan soil and 25 to 35 percent Miranda soil.
The two soils occur as areas so closely intermingled or
so small that mapping them separately is not practical.

Typically, the surface layer of the Noonan soil is
grayish brown loam about 6 inches thick. The subsurface
layer is light brownish gray loam about 2 inches thick.
The subsoil is about 15 inches of brown and light
yellowish brown, very firm, firm, and friable clay loam and
loam. The underlying material to a depth of 60 inches is
light gray and pale yellow, calcareous loam. In some
areas the subsoil does not have columnar structure.

Typically, the surface layer of the Miranda soil is dark
gray loam about 3 inches thick. The subsurface layer is
gray loam about 2 inches thick. The subsoil is dark
grayish brown and grayish brown, firm and very firm clay
loam. It has visible salt crystals in the lower part. The
underlying material to a depth of 60 inches is light olive
brown and pale olive, calcareous clay loam.

Included with these soils in mapping are small areas of
Arnegard, Max, Nishon, Tonka, and Williams soils. These
included soils make up less than 20 percent of any one
mapped area. The well drained Arnegard, Max, and
Williams soils do not have a sodium affected subsoil.
Arnegard soils are in swales, and Max and Williams soils
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are on knolls and slight rises. The poorly drained Nishon
and Tonka soils are in depressions.

Fertility is medium in the Noonan soil and low in the
Miranda soil. Organic matter content is moderate in both
soils. Tilth is poor. Available water capacity is moderate.
Permeability is slow in the Noonan soil and very slow in
the Miranda soil. Runoff is slow on both soils. The
shrink-swell potential is high in the subsoil of the Noonan
soil and moderate in the underlying material. [t is
moderate in the Miranda soil.

Most of the acreage supports native grasses and is
used for grazing. These soils are suited to range.
Productivity is limited in areas of the Miranda soll,
however, because the dense claypan subsoil restricts
the penetration of plant roots. The native vegetation
dominantly is western wheatgrass, green needlegrass,
blue grama, and pricklypear. Overused areas are
dominated by blue grama, buffalograss, saltgrass, and
pricklypear.

These soils are suited to cultivated crops. The dense
claypan subsoil and the high content of sodium,
however, adversely affect crop growth by restricting root
penetration and the rate of water intake. Tilling is difficult
because the dense subsoil is near the surface. If the
soils are cultivated when wet, they become cloddy.
Leaving crop residue on the surface and including
grasses and legumes in the cropping system improve
tilth and fertility, increase the rate of water intake, and
conserve moisture.

The Noonan soil is suited to alfalfa, crested
wheatgrass, intermediate wheatgrass, and pubescent
wheatgrass for tame pasture and hay. No grass species
grow well, however, on the Miranda soil.

The Noonan soil is suited to windbreaks and
environmental plantings, but the Miranda soil generally is
unsuited. Carefully selected trees and shrubs can be
established on the Noonan soil, but optimum survival,
growth, and vigor are unlikely. No trees and shrubs grow
well on the Miranda soil.

The Noonan soil is in capability unit IVs-2, Claypan
range site; the Miranda soil is in capability unit Vis-1,
Thin Claypan range site.

Pa—Parnell silty clay loam. This deep, very poorly
drained, level soil is in upland depressions. It is ponded
for short periods. Areas are circular or oblong and are 3
to 285 acres in size. Slopes are concave.

Typically, the surface layer is dark gray silty clay loam
about 6 inches thick. The subsoil is dark gray, very firm
silty clay about 44 inches thick. The underlying material
to a depth of 60 inches is gray, mottled clay loam. In
some areas the surface layer is clay loam. In other areas
it is thicker.

Included with this soil in mapping are small areas of
the poorly drained Heil soils near the edges of the
depressions. These soils make up less than 10 percent
of any one mapped area.
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Fertility and organic matter content are high in the
Parnell soil. Available water capacity is moderate or high.
Permeability is slow. A seasonal high water table is
within a depth of 2 feet most of the year. As much as 2
feet of water ponds on the surface during some wet
periods. Runoff is ponded. The shrink-swell potential is
high.

Most of the acreage supports native grasses and is
used as range or as habitat for wildlife. A few small
areas are cultivated along with the adjacent soils. This
soil is suited to range. The native vegetation dominantly
is rivergrass and slough sedge. Overused areas are
dominated by saltgrass, sedges, and rushes. Many areas
are potential sites for excavated ponds.

This soil generally is unsuited to cultivated crops and
to windbreaks and environmental plantings because of
the ponding. It is suited to tame pasture and hay.
Because the soil generally cannot be drained, however,
the choice of pasture plants is limited to water tolerant
grasses, such as Garrison creeping foxtail and reed
canarygrass.

This soil is suited to wetland wildlife habitat. Wetland
plants, such as rivergrass, slough sedge, and American
bulrush, are dominant in ungrazed areas. Level ditches
or shallow pits provide areas of open water that enhance
the habitat for wetland wildlife.

The capability unit is Vw-4; Shallow Marsh range site.

Pp—Parnell silty clay loam, ponded. This deep, very
poorly drained, level soil is in depressions in the uplands.
In most years it is ponded by water that is seldom more
than 2 feet deep during the growing season. Areas are
circular or oblong and are 3 to 160 acres in size.

Typically, the surface layer is dark gray silty clay loam
about 6 inches thick. The subsoil is dark gray, very firm
silty clay about 44 inches thick. The underlying material
to a depth of 60 inches is gray, mottled clay loam. In
some areas the surface layer is calcareous.

Included with this soil in mapping are small areas of
the poorly drained Heil soils at the edges of the
depressions. These soils make up less than 10 percent
of any one mapped area.

Fertility and organic matter content are high in the
Parnell soil. Available water capacity is moderate or high.
Permeability is slow. A seasonal high water table is
within a depth of 2 feet. As much as 2 feet of water
ponds on the surface during some wet periods. The
shrink-swell potential is high.

In most areas this soil is used as wetland wildlife
habitat (fig. 6). It is suited to this use. Deer, pheasants,
and other wildlife frequent the margins of these areas.
The native vegetation, which is cattails, rushes, and
sedges, provides food and cover for a variety of
waterfow! and wetland birds. Ducks nest on the drier
adjacent sites and raise their broods in the ponded
areas. Geese and other waterfowl use these areas as
periodic resting and feeding sites during migration. The
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Figure 6.—An area of Parnell silty clay loam, ponded, used as habitat for wetland wildlife. The cattle In the background are on Williams

solls.

vegetated areas commonly are interspersed with small
bodies of open water.

Because it is wet, this soil generally is unsuitable for
cultivated crops, range, tame pasture and hay, and
windbreaks and environmental plantings.

The capability unit is Villw-1; no range site is assigned.

Pt—Pits, gravel. These areas are open excavations, 5
to 30 feet deep, from which sand and gravel are being
removed. They are irregular in shape and 2 to 30 acres
in size. Slopes are uneven and broken. They range from
nearly level on the pit bottoms to almost vertical on the
rims. Some of the pit bottoms are covered with water.

The pit bottoms typically are sand and gravel, but they
are loam or clay loam glacial till or silty glacial till in
areas where all of the sand and gravel has been
removed. Mounds of mixed cobbly, stony, and loamy
overburden are on the edges of the areas. The bottoms
and sides support little or no vegetation during periods
when the pits are used.

Most gravel pits can be used only as a source of sand
and gravel for construction purposes. Some provide

limited wildlife habitat. Abandoned gravel pits can be
restored to range, tame pasture, or cropland if
reclamation measures are applied. These measures
include shaping the areas and using the mounds of
overburden material as topsoil dressing. Applying
fertilizer as needed helps to establish range or pasture
plants.

The capability unit is VliIs-2; no range site is assigned.

RaA—Raber-Cavo complex, 0 to 2 percent slopes.
These deep, nearly level soils are on uplands. The well
drained Raber soil is on slight rises. The moderately well
drained Cavo soil is in slight depressions. In some areas
scattered stones are on the surface. Areas are irregular
in shape and 10 to 140 acres in size. They are 55 to 65
percent Raber soil and 30 to 40 percent Cavo soil. The
two soils occur as areas so closely intermingled or so
small that mapping them separately is not practical.

Typically, the surface layer of the Raber soil is dark
gray clay loam about 5 inches thick. The subsoil is
grayish brown and light brownish gray, firm clay loam
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about 27 inches thick. It is calcareous in the lower part.
The underlying material to a depth of 60 inches is light
gray, mottled, calcareous clay loam. In some areas the
subsoil contains less sand.

Typically, the surface layer of the Cavo soil is gray
loam about 3 inches thick. The subsurface layer is gray
loam about 2 inches thick. The subsoil is grayish brown
and dark grayish brown, firm clay about 18 inches thick.
It is calcareous in the lower part. The underlying material
to a depth of 60 inches is light brownish gray and light
gray, mottled, calcareous clay loam. In some areas the
the subsoil does not have columnar structure.

Included with these soils in mapping are small areas of
Heil, Miranda, Nishon, and Tonka soils. These included
soils make up less than 15 percent of any one mapped
area. The poorly drained Heil, Nishon, and Tonka soils
are in depressions. Miranda soils are in small pits and
depressions. They have visible salts within a depth of 16
inches. Their surface layer commonly is thinner than that
of the Cavo soil.

Fertility is medium and organic matter content
moderate in the Raber and Cavo soils. The Cavo soil
has a sodium affected subsoil that restricts root
penetration. Tilth is fair in the Raber soil and poor in the
Cavo soil. Available water capacity is high in the Raber
soil and moderate in the Cavo soil. Permeability is
moderately slow or slow in the Raber soil. It is very slow
in the subsoil of the Cavo soil and slow in the underlying
material. Runoff is slow on both soils. The shrink-swell
potential is high.

Most of the acreage supports native grasses and is
used for grazing. These soils are suited to range. The
native vegetation dominantly is western wheatgrass, blue
grama, and green needlegrass. Overused areas are
dominated by western wheatgrass. If overuse continues,
buffalograss, blue grama, and weeds dominate the site.

These soils are suited to cultivated crops. The dense
claypan subsoil and high content of sodium in the Cavo
soil, however, adversely affect crop growth by restricting
root penetration and the rate of water intake. Measures
that conserve moisture and improve tilth are the main
management needs. Examples are leaving crop residue
on the surface and including grasses and legumes in the
cropping system. Other measures that improve tilth are
timely tillage and chiseling or subsoiling.

These soils are suited to tame pasture and hay, but
the choice of pasture plants is limited by the sodium
affected subsoil in the Cavo soil. Examples of suitable
plants are alfalfa, pubescent wheatgrass, and
intermediate wheatgrass.

These soils are suited to windbreaks and
environmental plantings, but the sodium affected subsoil
in the Cavo soil restricts root development. Windbreaks
and environmental plantings can be established on this
soil, but optimum survival, growth, and vigor are unlikely.
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The Raber soil is in capability unit llc-2, Clayey range
site; the Cavo soil is in capability unit IVs-2, Claypan
range site.

RaB—Raber-Cavo complex, 2 to 6 percent slopes.
These deep, nearly level and gently sloping soils are on
uplands. The well drained Raber soil is on the higher
parts of the landscape. The moderately well drained
Cavo soil is on the mid and lower side slopes. In some
areas scattered stones are on the surface. Areas are
irregular in shape and 10 to 110 acres in size. They are
55 to 65 percent Raber soil and 25 to 35 percent Cavo
soil. The two soils occur as areas so closely intermingled
or so small that mapping them separately is not
practical.

Typically, the surface layer of the Raber soil is dark
gray clay loam about 5 inches thick. The subsoil is
grayish brown and light brownish gray, firm clay loam
about 27 inches thick. It is calcareous in the lower part.
The underlying material to a depth of 60 inches is light
gray, mottled, calcareous clay loam. In some areas the
subsoil contains less sand.

Typically, the surface layer of the Cavo soil is gray
loam about 3 inches thick. The subsurface layer is gray
loam about 2 inches thick. The subsoil is grayish brown
and dark grayish brown, firm clay about 18 inches thick.
It is calcareous in the lower part. The underlying material
to a depth of 60 inches is light brownish gray and light
gray, mottled, calcareous clay loam. In some areas the
subsoil does not have columnar structure.

included with these soils in mapping are small areas of
Heil, Miranda, Nishon, and Tonka soils. These included
soils make up less than 15 percent of any one mapped
area. The poorly drained Heil, Nishon, and Tonka soils
are in depressions. Miranda soils are in small pits and
depressions. They have visible salts within a depth of 16
inches. Their surface layer commonly is thinner than that
of the Cavo soil.

Fertility is medium and organic matter content
moderate in the Raber and Cavo soils. The Cavo soil
has a sodium affected subsoil that restricts root
penetration. Tilth is fair in the Raber soil and poor in the
Cavo soil. Available water capacity is high in the Raber
soil and moderate in the Cavo soil. Permeability is
moderately slow or slow in the Raber soil. It is very slow
in the subsoil of the Cavo soil and slow in the underlying
material. Runoff is medium on both soils. The shrink-
swell potential is high.

Most of the acreage supports native grasses and is
used for grazing. These soils are suited to range. The
native vegetation dominantly is western wheatgrass, blue
grama, and green needlegrass. Overused areas are
dominated by western wheatgrass. If overuse continues,
buffalograss, blue grama, and weeds dominate the site.

These soils are suited to cultivated crops. The dense
claypan subsoil and high content of sodium in the Cavo
soil, however, adversely affect crop growth by restricting
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root penetration and the rate of water intake. Measures
that conserve moisture, control erosion, and improve tilth
are the main management needs. Examples are leaving
crop residue on the surface and including grasses and
legumes in the cropping system. Other measures that
improve tilth are timely tillage and chiseling or subsoiling.

These soils are suited to tame pasture and hay, but
the choice of pasture plants is limited by the sodium
affected subsoil in the Cavo soil. Examples of suitable
plants are alfalfa, pubescent wheatgrass, and
intermediate wheatgrass.

These soils are suited to windbreaks and
environmental plantings, but the sodium affected subsoil
in the Cavo soil restricts root development. Windbreaks
and environmental plantings can be established on this
soil, but optimum survival, growth, and vigor are unlikely.

The Raber soil is in capability unit lle-2, Clayey range
site; the Cavo soil is in capability unit IVs-2, Claypan
range site.

Rh—Ranslo-Harrlet silt loams. These deep, nearly
level soils are on flood plains that are occasionally
flooded. A meandering stream channel dissects many
areas. The somewhat poorly drained Ranslo soil is on
slight rises. The poorly drained Harriet soil is in slight
depressions and the lower areas near the channels.
Areas are long and narrow and are 10 to 360 acres in
size. They are 45 to 55 percent Ranslo soil and 35 to 45
percent Harriet soil. The two soils occur as areas so
closely intermingled or so small that mapping them
separately is not practical.

Typically, the surface layer of the Ranslo soil is dark
gray silt loam about 6 inches thick. The subsurface layer
is gray silt loam about 4 inches thick. The subsoil is
about 21 inches of very dark gray, dark gray, and gray,
firm silty clay and siity clay loam. It is calcareous in the
lower part. The underlying material to a depth of 60
inches is gray, firm, calcareous silty clay loam.

Typically, the surface layer of the Harriet soil is gray
silt loam about 3 inches thick. The subsoil is dark gray
and gray, very firm silty clay about 8 inches thick. The
underlying material to a depth of 60 inches is olive gray
and pale olive, calcareous silty clay and silty clay loam. It
has spots and nests of salts in the upper part.

Included with these soils in mapping are small areas of
the moderately well drained La Prairie soils. These
included soils make up less than 15 percent of any one
mapped area. They do not have a sodium affected
subsoil. They are higher on the flood plains than the
Ranslo and Harriet soils.

Fertility is medium in the Ranslo soil and low in the
Harriet soil. Organic matter content is high in the Ranslo
soil and moderate in the Harriet soil. The dense,
compact subsoil in both soils restricts root growth.
Available water capacity is moderate or high in the
Ranslo soil and moderate in the Harriet soil. Permeability
is slow in the Ranslo soil and very slow in the Harriet
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soil. The Ranslo soil has a seasonal high water table at
a depth of 1 to 3 feet, and the Harriet soil has one within
a depth of 1 foot. Runoff is slow on both soils. The
shrink-swell potential is high.

Most of the acreage supports native grasses and is
used for grazing. These soils are better suited to range
than to cropland. The native vegetation on the Ranslo
soil dominantly is big bluestem, switchgrass, and western
wheatgrass. That on the Harriet soil dominantly is
western wheatgrass and saltgrass. Overused areas of
the Ranslo soil are dominated by western wheatgrass,
saltgrass, and Kentucky bluegrass. Saltgrass, foxtail
barley, and weeds dominate overused areas of the
Harriet soil. Grazing during wet periods causes
compaction of the surface layer, which results in an
increase in the extent of the less desirable grasses and
of weeds. Many areas of the Ranslo soil are potential
sites for excavated ponds.

These soils are suited to tame pasture and hay (fig. 7).
Production is limited, however, because the dense,
compact subsoil in both soils and the high content of
sodium salts in the Harriet soil restrict root growth.
Garrison creeping foxtail, reed canarygrass, and tall
wheatgrass are the best suited species.

The Ranslo soil is suited to windbreaks and
environmental plantings, but the Harriet soil generally is
unsuited. All climatically suited trees and shrubs grow
well on the Ranslo soil. Windbreaks and environmental
plantings can be established on the Harriet soil, but
optimum survival, growth, and vigor cannot be expected.

These soils generally are unsuited to cultivated crops
because of the flooding, the sodium affected subsoil,
and the meandering channels.

The Ranslo soil is in capability unit Vw-1, Subirrigated
range site; the Harriet soil is in capability unit Viw-4,
Saline Lowland range site.

TaA—Tally fine sandy loam, 0 to 2 percent slopes.
This deep, well drained, nearly level soil is on uplands.
Areas are irregular in shape and 5 to 110 acres in size.
Slopes are smooth or slightly convex.

Typically, the surface layer is dark grayish brown fine
sandy loam about 8 inches thick. The subsoil is dark
grayish brown, grayish brown, and pale brown, very
friable sandy loam about 22 inches thick. The underlying
material to a depth of 60 inches is light brownish gray
and pale brown, calcareous loamy sand.

Included with this soil in mapping are small areas of
Bryant, Bowdle, Manning, and Williams soils. These soils
make up less than 20 percent of any one mapped area.
Bryant soils contain more silt and clay throughout than
the Tally soil. They are on slight rises. Bowdle and
Manning soils are underlain by gravelly material. They
are in positions on the landscape similar to those of the
Tally soil. Williams soils formed in loamy glacial till and
contain more clay throughout than the Tally soil. They
are on the edges of some mapped areas.
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Figure 7.—An area of Ranslo-Harrlet silt loams used for hay.

Fertility is medium and organic matter content
moderate in the Tally soil. Tilth is good. Permeability is
moderately rapid. Available water capacity is low or
moderate. Runoff is slow.

Most of the acreage is cropland. This soil is suited to
cultivated crops. Measures that control wind erosion and
conserve moisture are the main management needs.
Examples are leaving crop residue on the surface,
stripcropping, and establishing field windbreaks.

A cover of tame pasture plants or hay is effective in
controlling wind erosion. A mulch of crop residue helps
to control wind erosion until the pasture plants are
established. Suitable species are alfalfa, intermediate
wheatgrass, and smooth bromegrass.

This soil is suited to range. The native vegetation
dominantly is little bluestem and lesser amounts of
needleandthread and prairie sandreed. Overused areas
are dominated by prairie sandreed, needleandthread,
and other less palatable species. If overuse continues,
sand dropseed, blue grama, Kentucky bluegrass, and
weeds dominate the site.

This soil is well suited to windbreaks and
environmental plantings. All climatically suited trees and
shrubs grow well, except for those that require an
abundant supply of moisture. Preparing the site for
planting in the spring reduces the hazard of wind
erosion.

The capability unit is llle-7; Sandy range site.

TaB—Tally fine sandy loam, 2 to 6 percent slopes.
This deep, well drained, nearly level and undulating soil
is on uplands. Areas are irregular in shape and 5 to 30
acres in size. Slopes are short and convex.

Typically, the surface layer is dark grayish brown fine
sandy loam about 8 inches thick. The subsoil is dark
grayish brown, grayish brown, and pale brown, very
friable sandy loam about 22 inches thick. The underlying
material to a depth of 60 inches is light brownish gray
and pale brown, calcareous loamy sand.

included with this soil in mapping are small areas of
Bryant, Bowdle, Manning, and Williams soils. These soils
make up less than 20 percent of any one mapped area.
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Bryant soils contain more silt and clay throughout than
the Tally soil. They are on some ridges. Bowdle and
Manning soils are underlain by gravelly material. They
are on ridges and side slopes. Williams soils formed in
loamy glacial till and contain more clay throughout than
the Tally soil. They are in positions on the landscape
similar to those of the Tally soil.

Fertility is medium and organic matter content
modaerate in the Tally soil. Tilth is good. Permeability is
moderately rapid. Available water capacity is low or
moderate. Runoff is slow.

Most of the acreage is cropland. This soil is suited to
most cultivated crops. Measures that control wind
erosion and water erosion and conserve moisture are
the main management needs. Leaving crop residue on
the surface and stripcropping are examples.

A cover of tame pasture plants or hay is effective in
controlling erosion. A mulch of crop residue helps to
control wind erosion until the pasture plants are
established. Suitable species are alfalfa, crested
wheatgrass, intermediate wheatgrass, and smooth
bromegrass.

This soil is suited to range. The native vegetation
dominantly is little bluestem and lesser amounts of
needleandthread and prairie sandreed. Overused areas
are dominated by prairie sandreed, needleandthread,
and other less palatable species. If overuse continues,
sand dropseed, blue grama, Kentucky bluegrass, and
weeds dominate the site.

This soil is suited to windbreaks and environmental
plantings. All climatically suited trees and shrubs grow
well, except for those that require an abundant supply of
moisture. Preparing the site for planting in the spring
reduces the hazard of wind erosion.

The capability unit is Ille-8; Sandy range site.

Tn—Tonka-Nishon silt loams. These deep, poorly
drained, level soils are in depressions in the uplands.
The Tonka soil generally is in the center of the
depressions and is surrounded by the Nishon soil. Both
soils are ponded for long periods during spring runoff
and after heavy rainfall. Areas are circular or oval and
are 3 to 85 acres in size. They are 50 to 60 percent
Tonka soil and 35 to 45 percent Nishon soil. The two
soils occur as areas so closely intermingled or so small
that mapping them separately is not practical.

Typically, the surface layer of the Tonka soil is dark
gray silt loam about 8 inches thick. The subsurface layer
is light gray, mottled silt loam about 13 inches thick. The
subsoil is about 25 inches of dark gray and gray, firm
clay and clay loam. The underlying material to a depth of
60 inches is light olive gray, mottled, calcareous clay
loam. In some areas the surface layer is clay loam.

Typically, the surface layer of the Nishon soil is dark
gray silt loam about 2 inches thick. The subsurface layer
is light gray, mottled silt loam about 5 inches thick. The
subsoil is dark gray, very firm silty clay about 25 inches
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thick. The underlying material to a depth of 60 inches is
light olive gray, mottled, calcareous silty clay loam. In
places the surface soil is less than 5 inches thick.

Fertility and organic matter content are high in the
Tonka soil and low in the Nishon soil. Tilth is fair in the
Tonka soil and poor in the Nishon soil. Available water
capacity is high in the Tonka soil and moderate or high
in the Nishon soil. Permeability is slow in both soils.
During wet periods on both soils, a water table is within
a depth of 1.0 foot. As much as 0.5 foot of water ponds
on the surface during some wet periods. Runoff is
ponded. The shrink-swell potential is high.

Most of the acreage supports native grasses and is
used for grazing. These soils are suited to range. The
native vegetation dominantly is sedges on the Tonka soil
and western wheatgrass on the Nishon soil. Prairie
cordgrass is a less extensive species on both soils.
Overused areas are dominated by inland saltgrass,
Kentucky bluegrass, foxtail barley, and curlycup
gumweed. Smartweed, sedges, and rushes increase in
extent during wet periods. Many areas are potential sites
for excavated ponds.

Some areas are cultivated along with the surrounding
areas. These soils are suited to cultivated crops, but the
dense, compact subsoil and the ponding are limitations.
Crops commonly drown out. Suitable drainage outlets
generally are not available.

These soils are suited to tame pasture and hay, but
the choice of suitable tame pasture plants is limited to
water tolerant species, such as Garrison creeping foxtail
and reed canarygrass. A drainage system cannot be
installed in most areas.

These soils generally are unsuited to windbreaks and
environmental plantings unless they are drained. The
trees and shrubs that require an abundant supply of
moisture grow well in drained areas.

The capability unit is IVw-1; the Tonka soil is in Wet
Meadow range site, the Nishon soil in Closed
Depression range site.

VaC—Vida-Willilams very stony loams, 2 to 9
percent slopes. These deep, well drained, nearly level
to gently rolling, very stony soils are on uplands. The
Vida soil is on knolls and the upper side slopes. The
Williams soil is on the lower side slopes and in nearly
level areas. In many areas the surface stones are as
much as 3 feet in diameter and 1 to 5 feet apart. Areas
are irregular in shape and 5 to 30 acres in size. They are
45 to 55 percent Vida soil and 30 to 40 percent Williams
soil. The two soils occur as areas so closely intermingled
or so small that mapping them separately is not
practical.

Typically, the surface layer of the Vida soil is dark
grayish brown very stony loam about 6 inches thick. The
subsoil is brown and light brownish gray, firm clay loam
about 12 inches thick. It is calcareous in the lower part.
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The underlying material to a depth of 60 inches is light
brownish gray, mottled, calcareous loam.

Typically, the surface layer of the Williams soil is dark
grayish brown very stony loam about 7 inches thick. The
subsoil is dark grayish brown, brown, and light olive
brown, firm and friable clay loam about 23 inches thick.
It is calcareous in the lower part. The underlying material
to a depth of 60 inches is pale yellow, mottled,
calcareous clay loam.

Included with these soils in mapping are small areas of
Bowbells, Niobell, Nishon, Noonan, and Tonka soils.
These included soils make up less than 20 percent of
any one mapped area. The moderately well drained
Bowbells soils are dark to a depth of more than 16
inches. They are in swales and on the lower foot slopes.
Niobell and Noonan soils have a sodium affected
subsoil. They are on the lower side slopes. The poorly
drained Nishon and Tonka soils are in depressions.

Fertility is medium and organic matter content
moderate in the Vida and Williams soils. Tilth is good.
Available water capacity is high. Permeability is moderate
in the subsoil of both soils and moderately slow in the
underlying material. Runoff is medium. The shrink-swell
potential is moderate.

All of the acreage supports native grasses and is used
for grazing. These soils are suited to range. The native
vegetation dominantly is green needlegrass,
needleandthread, bluestems, sideoats grama, and
western wheatgrass. Overused areas are dominated by
western wheatgrass and needleandthread. If overuse
continues, blue grama, buffalograss, and weeds
dofminate the site.

These soils are too stony for cultivated crops, tame
pasture and hay, and windbreaks and environmental
plantings. Removing the stones is impactical.

The capability unit is Vlls-6; Silty range site.

VdC—Vida-Williams-Bowbells loams, 2 to 9 percent
slopes. These deep, nearly level to gently rolling soils
are on uplands. The well drained Vida soil is on the
upper side slopes and knolls. The well drained Williams
soil is on the mid and upper side slopes. The moderately
well drained Bowbells soil is on foot slopes and in
swales. It is occasionally flooded. Scattered stones are
on the surface in some areas of the Vida and Williams
soils. Areas are irregularly shaped or long and narrow
and are 5 to more than 150 acres in size. They are 30 to
40 percent Vida soil, 25 to 35 percent Williams soil, and
20 to 30 percent Bowbells soil. The three soils occur as
areas so closely intermingled or so small that mapping
them separately is not practical.

Typically, the surface layer of the Vida soil is dark
grayish brown loam about 6 inches thick. The subsoil is
brown and light brownish gray, firm clay loam about 12
inches thick. It is calcareous in the lower part. The
underlying material to a depth of 60 inches is light
brownish gray, mottled, calcareous loam.
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Typically, the surface layer of the Williams soil is dark
grayish brown loam about 7 inches thick. The subsoil is
dark grayish brown, brown, and light olive brown, firm
and friable clay loam about 23 inches thick. It is
calcareous in the lower part. The underlying material to a
depth of 60 inches is pale yellow, mottled, calcareous
clay loam.

Typically, the surface layer of the Bowbells soil is dark
gray loam about 11 inches thick. The subsoil is dark
grayish brown and grayish brown, friable clay loam about
16 inches thick. The underlying material to a depth of 60
inches is light brownish gray and light yellowish brown,
mottled, calcareous clay loam.

Included with these soils in mapping are small areas of
Niobell, Nishon, Noonan, Tonka, and Zahl soils. These
included soils make up less than 20 percent of any one
mapped area. Niobell and Noonan soils have a sodium
affected subsoil. They are on the lower side slopes in
some areas. The poorly drained Nishon and Tonka soils
are in depressions. Zahl soils have lime at or near the
surface. They are on knolls.

Fertility is medium in the Williams and Vida soils and
high in the Bowbells soil. Organic matter content is
moderate in the Williams and Vida soils and high in the
Bowbells soil. Tilth is good in all three soils. Available
water capacity is high. Permeability is moderate in the
subsoil and moderately slow in the underlying material.
The Bowbells soil has a seasonal high water table at a
depth of 4 to 6 feet. Runoff is medium on the Vida and
Williams soils and slow on the Bowbells soil. The shrink-
swell potential is moderate in all three soils.

Most of the acreage is cropland. These soils are
suited to cultivated crops, but the high content of lime
near the surface of the Vida soil adversely affects the
availability of plant nutrients. Measures that control
erosion and improve fertility are the main management
needs. Examples are including grasses and legumes in
the cropping system and leaving crop residue on the
surface. Other measures that help to control erosion are
contour farming and terracing. In some areas, however,
slopes are too short or too irregular for contouring and
terracing. Grassed waterways help to keep gullies from
forming. In some areas the surface stones hinder the
use of farm machinery.

A cover of tame pasture plants or hay is effective in
controlling erosion. Alfalfa, intermediate wheatgrass, and
smooth bromegrass are suitable pasture plants.

These soils are suited to range. The native vegetation
on the Vida and Williams soils dominantly is green
needlegrass, western wheatgrass, and needleandthread.
That on the Bowbells soil is big bluestem and lesser
amounts of western wheatgrass and green needlegrass.
Overused areas are dominated by western wheatgrass
and needleandthread. If overuse continues, blue grama,
Kentucky bluegrass, and weeds dominate the site.

These soils are suited to windbreaks and
environmental plantings. All climatically suited trees and
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shrubs grow well on the Vida and Williams soils, except
for those that require an abundant supply of moisture.
Those that require an abundant moisture supply grow
especially well on the Bowbells soil. Planting on the
contour helps to control erosion and conserves moisture.

The Vida soil is in capability unit IVe-3, the Williams
soil is in capability unit llle-2, and the Bowbells soil is in
capability unit llc-3; the Vida and Williams soils are in
Silty range site, and the Bowbells soil is in Overflow
range site.

WaD—Wabek loam, 9 to 25 percent slopes. This
excessively drained, strongly sloping and moderately
steep soil is on outwash plains and terraces. It is very
shallow or shallow over sand and gravel. Scattered
stones are on some of the higher hills and ridges. Areas
are long and narrow and are 5 to 60 acres in size.
Slopes are short and convex.

Typically, the surface layer is dark grayish brown loam
about 8 inches thick. The upper part of the underlying
material is dark grayish brown, calcareous gravelly sandy
loam. The lower part to a depth of 60 inches is grayish
brown and light brownish gray, calcareous sand and
gravel. In some areas loamy glacial till is below a depth
of 40 inches.

Included with this soil in mapping are small areas of
the well drained Bowdle soils in swales and on foot
slopes. These soils make up less than 10 percent of any
one mapped area. They are 20 to 40 inches deep over
sand and gravel.

Fertility and organic matter content are low in the
Wabek soil. Because of the porous underlying material,
root development is restricted and the soil is droughty.
Available water capacity is very low or low. Permeability
is very rapid. Runoff is slow.

Most of the acreage supports native grasses and is
used for grazing. This soil is suited to range. Productivity
is limited, however, because the soil is droughty. The
native vegetation dominantly is needleandthread, blue
grama, and threadleaf sedge. Overused areas are
dominated by blue grama and threadleaf sedge. After
continued overuse, bare areas are common and erosion
is a serious problem.

This soil generally is unsuited to cultivated crops, tame
pasture and hay, and windbreaks and environmental
plantings. The shallow root zone and the low or very low
available water capacity are the main limitations.

The capability unit is Vis-4; Very Shallow range site.

WbC—Wabek-Bowdle loams, 3 to 9 percent
slopes. These gently sloping and moderately sloping
soils are on ridges on outwash plains and terraces. The
excessively drained Wabek soil is on the steeper parts of
the landscape. It is shallow over sand and gravel.
Scattered stones are on some ridgetops. The well
drained Bowdle soil is on the lower side slopes. It is
moderately deep over gravelly sand. Slopes generally
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are short and convex. Areas are 5 to 60 acres in size
and generally are long and narrow. They are 40 to 50
percent Wabek soil and 35 to 45 percent Bowdle soil.
The two soils occur as areas so closely intermingled or
so small that mapping them separately is not practical.

Typically, the surface layer of the Wabek soil is dark
grayish brown loam about 8 inches thick. The upper part
of the underlying material is dark grayish brown,
calcareous gravelly sandy loam. The lower part to a
depth of 60 inches is grayish brown and light brownish
gray, calcareous sand and gravel. In some areas loamy
glacial till is below a depth of 40 inches.

Typically, the surface layer of the Bowdle soil is dark
gray loam about 7 inches thick. The subsoil is dark
grayish brown and grayish brown, friable loam about 14
inches thick. The underlying material to a depth of 60
inches is light brownish gray and pale brown, calcareous
gravelly sandy loam and gravelly sand. In some areas
loamy glacial till is below a depth of 40 inches. In other
areas the depth to lime is less than 20 inches.

Included with these soils in mapping are small areas of
Tally and Zahl soils. These included soils make up less
than 15 percent of any one mapped area. The well
drained Tally soils are not underlain by gravelly material.
They are on some side slopes. Zahl soils formed in
loamy glacial till. They are on some ridgetops.

Fertility is low in the Wabek soil and medium in the
Bowdle soil. Organic matter content is low in the Wabek
soil and high in the Bowdle soil. Tilth is good in both
soils. Available water capacity is low or very low in the
Wabek soil and low or moderate in the Bowdle soil.
Permeability is very rapid in the Wabek soil. It is
moderate in the subsoil of the Bowdle soil and rapid in
the gravelly underlying material. Runoff is medium on the
Bowdle soil and slow on the Wabek soil.

Most of the acreage supports native grasses and is
used for grazing. These soils are suited to range.
Productivity is limited, however, because the Wabek soil
is droughty. The native vegetation on this soil dominantly
is needleandthread, blue grama, and threadleaf sedge.
That on the Bowdle soil dominantly is green
needlegrass, western wheatgrass, and needleandthread.
Overused areas are dominated by blue grama, sedges,
and weeds on the Wabek soil and western wheatgrass,
needleandthread, and blue grama on the Bowdle soil.
After continued overuse, bare areas are common and
erosion is a serious problem on the Wabek soil.

These soils generally are unsuited to cultivated crops,
tame pasture and hay, and windbreaks and
environmental plantings because they are droughty.
Trees and shrubs can be established on the Bowdle soil,
but optimum survival and growth are unlikely.

The Wabek soil is in capability unit Vis-4, Very Shallow
range site; the Bowdle soil is in capability unit llie-6, Silty
range site.
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WnA—Williams-Bowbells loams, 0 to 3 percent
slopes. These deep, nearly level soils are on uplands.
The well drained Williams soil is on the higher parts of
the landscape. In some areas scattered stones are on
the surface. The moderately well drained Bowbells soil is
in swales. It is occasionally flooded for very brief periods.
Areas are irregular in shape and 4 to 1,000 acres in size.
They are 60 to 70 percent Williams soil and 20 to 30
percent Bowbells soil. The two soils occur as areas so
closely intermingled or so small that mapping them
separately is not practical.

Typically, the surface layer of the Williams soil is dark
grayish brown loam about 7 inches thick. The subsoil is
dark grayish brown, brown, and light olive brown, firm
and friable clay loam about 23 inches thick. It is
calcareous in the lower part. The underlying material to a
depth of 60 inches is pale yellow, mottled, calcareous
clay loam. In some areas, the surface layer is thinner
and lime is nearer the surface.

Typically, the surface layer of the Bowbells soil is dark
gray loam about 11 inches thick. The subsoil is dark
grayish brown and grayish brown, friable clay loam about
16 inches thick. The underlying material to a depth of 60
inches is light brownish gray and light yellowish brown,
mottled, calcareous clay loam.

Included with these soils in mapping are small areas of
Niobell, Nishon, Noonan, Tonka, and Zahl soils. These
included soils make up less than 15 percent of any one
mapped area. Niobell and Noonan soils have a sodium
affected subsoil. They are slightly lower on the
landscape than the Williams soil. The poorly drained
Nishon and Tonka soils are in depressions. Zahl soils
have a thin surface layer and have lime at or near the
surface. They are on some of the knolls.

Fertility is medium and organic matter content
moderate in the Williams soil. Fertility and organic matter
content are high in the Bowbells soil. Tilth is good in
both soils. Available water capacity is high. Permeability
is moderate in the subsoil and moderately slow in the
underlying material. The Bowbells soil has a seasonal
high water table at a depth of 4 to 6 feet. Runoff is slow
on both soils. The shrink-swell potential is moderate.

Most of the acreage is cropland. These soils are
suited to cultivated crops and to alfalfa, intermediate
wheatgrass, and smooth bromegrass for tame pasture
and hay. Measures that conserve moisture are the main
management needs. Leaving crop residue on the surface
is an example. Because the Bowbells soil receives runoff
from the adjacent soils, planting and harvesting are
delayed during some wet periods. The additional
moisture is beneficial, however, in most years. In some
areas the stones on the surface of the Williams soil
hinder the use of farm machinery.

These soils are suited to range. The native vegetation
on the Williams soil dominantly is green needlegrass,
western wheatgrass, and needleandthread. That on the
Bowbells soil is big bluestem and lesser amounts of
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green needlegrass and western wheatgrass. Overused
areas are dominated by western wheatgrass,
needleandthread, and Kentucky bluegrass.

These soils are suited to windbreaks and
environmental plantings. All climatically suited trees and
shrubs grow well on the Williams soil, except for those
that require an abundant supply of moisture. Those that
require an abundant moisture supply grow especially well
on the Bowbells soil.

The Williams soil is in capability unit lic-2, Silty range
site; the Bowbells soil is in capability unit lic-3, Overflow
range site.

WnB—Williams-Bowbells loams, 1 to 6 percent
slopes. These deep, nearly level and undulating soils
are on uplands. The well drained Williams soil is in
convex areas. In some of these areas scattered stones
are on the surface and throughout the soil. The
moderately well drained Bowbells soil is in swales. It is
occasionally flooded for very brief periods. Areas are
irregular in shape and 10 to more than 700 acres in size.
They are 55 to 65 percent Williams soil and 20 to 30
percent Bowbells soil. The two soils occur as areas so
closely intermingled or so small that mapping them
separately is not practical.

Typically, the surface layer of the Williams soil is dark
grayish brown loam about 7 inches thick. The subsoil is
dark grayish brown, brown, and light olive brown, firm
and friable clay loam about 23 inches thick. It is
calcareous in the lower part. The underlying material to a
depth of 60 inches is pale yellow, mottied, calcareous
clay loam. In some areas, the surface layer is thinner
and lime is nearer the surface.

Typically, the surface layer of the Bowbells soil is dark
gray loam about 11 inches thick. The subsoil is dark
grayish brown and grayish brown, friable clay loam about
16 inches thick. The underlying material to a depth of 60
inches is light brownish gray and light yellowish brown,
mottled, calcareous clay loam.

Included with these soils in mapping are small areas of
Niobell, Nishon, Noonan, Tonka, and Zahl soils. These
included soils make up less than 20 percent of any one
mapped area. Niobell and Noonan soils have a sodium
affected subsoil. They are slightly lower on the
landscape than the Williams soil. The poorly drained
Nishon and Tonka soils are in depressions. Zahl soils
have a thin surface layer and have lime at or near the
surface. They are on knolls.

Fertility is medium and organic matter content
moderate in the Williams soil. Fertility and organic matter
content are high in the Bowbells soil. Tilth is good in
both soils. Available water capacity is high. Permeability
is moderate in the subsoil and moderately siow in the
underlying material. The Bowbells soil has a seasonal
high water table at a depth of 4 to 6 feet. Runoff is
medium on the Williams soil and slow on the Bowbells
soil. The shrink-swell potential is moderate in both soils.
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Most of the acreage is cropland. These soils are
suited to cultivated crops. Measures that control erosion
and conserve moisture are the main management needs.
Leaving crop residue on the surface is an example.
Contour farming and terraces also can help to control
erosion, but in some areas slopes are too short and too
irregular for contouring and terracing. Grassed
waterways help to keep gullies from forming. Because
the Bowbells soil receives runoff from the adjacent soils,
planting and harvesting are delayed during some wet
periods. The additional moisture is beneficial, however, in
most years. In some areas the surface stones hinder the
use of farm machinery.

These soils are suited to tame pasture and hay.
Examples of suitable pasture plants are alfalfa,
intermediate wheatgrass, and smooth bromegrass.

These soils are suited to range. The native vegetation
on the Williams soil dominantly is green needlegrass,
western wheatgrass, and needleandthread. That on the
Bowbells soil is big bluestem and lesser amounts of
green neediegrass and western wheatgrass. Overused
areas are dominated by western wheatgrass,
needleandthread, and Kentucky bluegrass.

These soils are well suited to windbreaks and
environmental plantings. All climatically suited trees and
shrubs grow well on the Williams soil, except for those
that require an abundant supply of moisture. Those that
require an abundant moisture supply grow especially well
on the Bowbells soil.

The Williams soil is in capability unit lle-2, Silty range
site; the Bowbells soil is in capability unit llc-3, Overflow
range site.

WoA—Williams-Bowbells-Nishon complex, 0 to 3
percent slopes. These deep, level and nearly level soils
are on uplands. The well drained Williams soil is on
slight rises, the moderately well drained Bowbelis soil is
in swales, and the poorly drained Nishon soil is in
depressions. The Bowbells soil is occasionally flooded
for very brief periods, and the Nishon soil is ponded for
long periods. In some convex areas scattered stones are
on the surface. Areas are 10 to 1,000 acres in size and
irregular in shape. They are 45 to 55 percent Williams
soil, 20 to 30 percent Bowbells soil, and 15 to 25
percent Nishon soil. The three soils occur as areas so
closely intermingled or so small that mapping them
separately is not practical.

Typically, the surface layer of the Williams soil is dark
grayish brown loam about 7 inches thick. The subsail is
dark grayish brown, brown, and light olive brown, firm
and friable clay loam about 23 inches thick. It is
calcareous in the lower part. The underlying material to a
depth of 60 inches is pale yellow, mottled, calcareous
clay loam. In some areas the subsoil is thinner and lime
is near the surface.

Typically, the surface layer of the Bowbells soil is dark
gray loam about 11 inches thick. The subsoil is dark
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grayish brown and grayish brown, friable clay loam about
16 inches thick. The underlying material to a depth of 60
inches is light brownish gray and light yellowish brown,
mottled, calcareous clay loam.

Typically, the surface layer of the Nishon soil is dark
gray silt loam about 2 inches thick. The subsurface layer
is light gray, mottled silt loam about 5 inches thick. The
subsoil is dark gray, very firm silty clay about 25 inches
thick. The underlying material to a depth of 60 inches is
light olive gray, mottled, calcareous silty clay loam. In
places the surface soil is less than 5 inches thick.

Included with these soils in mapping are small areas of
Niobell, Noonan, and Parnell soils. These included soils
make up less than 15 percent of any one mapped area.
The moderately well drained Niobell and Noonan soils
are slightly lower on the landscape than the Williams
soil. They have a sodium affected subsoil. The very
poorly drained Parnell soils are in depressions.

Fertility is medium in the Williams soil, high in the
Bowbells soil, and low in the Nishon soil. Organic matter
content is moderate in the Williams soil, high in the
Bowbells soil, and low in the Nishon soil. Tilth is good in
the Williams and Bowbells soils and poor in the Nistion
soil. Available water capacity is high in the Williams and
Bowbells soils and moderate or high in the Nishon soil.
Permeability is moderate in the subsoil of the Williams
and Bowbells soils and moderately slow in the underlying
material. It is slow in the Nishon soil. The Bowbells soil
has a seasonal high water table at a depth of 4.0 to 6.0
feet. The Nishon soil has one within a depth of 1.0 foot.
As much as 0.5 foot of water ponds on the surface of
this soil during some wet periods. Runoff is slow on the
Williams and Bowbells soils and ponded on the Nishon
soil. The shrink-swell potential is moderate in the subsoil
of the Williams and Bowbelis soils and high in the
Nishon soil.

Most of the acreage is cropland. These soils are
suited to cultivated crops, but the wetness of the Nishon
soil is a limitation. Because of the runoff from the
Williams soil, planting and harvesting are delayed in
some areas of the Bowbells and Nishon soils.
Conserving moisture in the Williams and Bowbells soils
and reducing the wetness of the Nishon soil are the
main management concerns. Tillage practices that leave
crop residue on the surface conserve moisture. In some
areas of the Williams soil, the surface stones hinder the
use of farm machinery.

These soils are suited to tame pasture and hay, but
the wetness of the Nishon soil is a limitation. Alfalfa,
intermediate wheatgrass, and smooth bromegrass are
suitable for planting on the Williams and Bowbells soils.
On the Nishon soil the choice of tame pasture plants is
limited to water tolerant species, such as Garrison
creeping foxtail and reed canarygrass.

These soils are suited to range. The native vegetation
on the Williams and Bowbells soils dominantly is green
needlegrass, western wheatgrass, bluestems, and



Faulk County, South Dakota

needleandthread. That on the Nishon soil dominantly is
western wheatgrass and lesser amounts of sedges and
cordgrass. Overused areas of the Williams and Bowbells
soils are dominated by western wheatgrass and
needieandthread. After continued overuse, blue grama
and Kentucky bluegrass dominate the site. Overused
areas of the Nishon soil are dominated by buffalograss,
saltgrass, sedges, and weeds. Many areas of this soil
are potential sites for excavated ponds.

The Williams and Bowbells soils are suited to
windbreaks and environmental plantings, but the Nishon
soil generally is unsuited unless it is drained. All
climatically suited trees and shrubs grow well on the
Williams soil, except for those that require an abundant
supply of moisture. Those that require an abundant
moisture supply grow especially well on the Bowbells
soil. No trees and shrubs grow well in undrained areas of
the Nishon soil.

The Williams soil is in capability unit llc-2, Silty range
site; the Bowbells soil is in capability unit llc-3, Overflow
range site; the Nishon soil is in capability unit IVw-1,
Closed Depression range site.

WoB—Williams-Bowbells-Nishon complex, 1 to 6
percent slopes. These deep, nearly level and undulating
soils are on uplands. The well drained Williams soil is in
areas on knolls and the upper side slopes where
scattered stones generally are on the surface. The
moderately well drained Bowbells soil is in swales. It is
occasionally flooded for very brief periods. The poorly
drained Nishon soil is in depressions. It is ponded for
long periods in the spring and after heavy rainfall. Slopes
generally are short and convex. Areas are 10 to 1,000
acres in size and irregular in shape. They are 40 to 50
percent Williams soil, 20 to 30 percent Bowbells soil, and
15 to 25 percent Nishon soil. The three soils occur as
areas so closely intermingled or so small that mapping
them separately is not practical.

Typically, the surface layer of the Williams soil is dark
grayish brown loam about 7 inches thick. The subsoil is
dark grayish brown, brown, and light olive brown, firm
and friable clay loam about 23 inches thick. It is
calcareous in the lower part. The underlying material to a
depth of 60 inches is pale yellow, mottled, calcareous
clay loam. In some areas, the subsoil is thinner and lime
is near the surface.

Typically, the surface layer of the Bowbells soil is dark
gray loam about 11 inches thick. The subsoil is dark
grayish brown and grayish brown, friable clay loam about
16 inches thick. The underlying material to a depth of 60
inches is light brownish gray and light yellowish brown,
mottled, calcareous clay loam.

Typically, the surface layer of the Nishon soil is dark
gray silt loam about 2 inches thick. The subsurface layer
is light gray, mottied silt loam about 5 inches thick. The
subsoil is dark gray, very firm silty clay about 25 inches
thick. The underlying material to a depth of 60 inches is
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light olive gray, mottled, calcareous silty clay loam. In
places the surface soil is less than 5 inches thick.

Included with these soils in mapping are small areas of
Niobell, Noonan, Parnell, and Zahl soils. These included
soils make up less than 15 percent of any one mapped
area. The moderately well drained Niobell and Noonan
soils are slightly lower on the landscape than the
Williams soil. They have a sodium affected subsoil. The
very poorly drained Parnell soils are in depressions. Zahl
soils have lime at or near the surface. They are on
knolls.

Fertility is medium in the Williams soil, high in the
Bowbells soil, and low in the Nishon soil. Organic matter
content is moderate in the Williams soil, high in the
Bowbells soif, and low in the Nishon soil. Tilth is good in
the Williams and Bowbells soils and poor in the Nishon
soil. Available water capacity is high in the Williams and
Bowbells soils and moderate or high in the Nishon soil.
Permeability is moderate in the subsoil of the Williams
and Bowbells soils and moderately slow in the underlying
material. It is slow in the Nishon soil. The Bowbells soil
has a seasonal high water table at a depth of 4.0 to 6.0
feet. The Nishon soil has one within a depth of 1.0 foot.
As much as 0.5 foot of water ponds on the surface of
this soil during some wet periods. Runoff is medium on
the Williams soil, slow on the Bowbells soil, and ponded
on the Nishon soil. The shrink-swell potential is
moderate in the subsoil of the Williams and Bowbelis
soils and high in the Nishon soil.

Most of the acreage is cropland. These soils are
suited to cultivated crops, but the wetness of the Nishon
soil is a limitation. Because of the runoff from the
Williams soil, planting and harvesting are delayed in
some areas of the Bowbells and Nishon soils. Measures
that control erosion and conserve moisture in areas of
the Williams soil, conserve moisture in the Bowbells soil,
and reduce the wetness on the Nishon soil are the main
management needs. Leaving crop residue on the surface
conserves moisture and helps to contro! erosion. Slopes
are too short and too irregular in most areas for contour
farming and terraces.

These soils are suited to tame pasture and hay, but
the wetness of the Nishon soil is a limitation. Alfalfa,
intermediate wheatgrass, and smooth bromegrass are
suitable for planting on the Williams and Bowbells soils.
On the Nishon soil the choice of pasture plants is limited
to water tolerant species, such as Garrison creeping
foxtail and reed canarygrass.

These soils are suited to range. The native vegetation
on the Williams and Bowbells soils dominantly is green
needlegrass, needleandthread, western wheatgrass, and
bluestems. That on the Nishon soil dominantly is western
wheatgrass and lesser amounts of sedges and
cordgrass. Overused areas of the Williams and Bowbells
soils are dominated by western wheatgrass and
needleandthread. After continued overuse, blue grama
and Kentucky bluegrass dominate the site. Overused
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areas of the Nishon soil are dominated by buffalograss,
saltgrass, sedges, and weeds. Many areas of this soil
are potential sites for excavated ponds.

The Williams and Bowbells soils are well suited to
windbreaks and environmental plantings. All climatically
suited trees and shrubs grow well on the Williams soil,
except for those that require an abundant supply of
moisture. Those that require an abundant moisture
supply grow especially well on the Bowbells soil. The
Nishon soil generally is unsuited to windbreaks and
environmental plantings unless it is drained.

The Williams soil is in capability unit lle-2, Silty range
site; the Bowbells soil is in capability unit lic-3, Overflow
range site; the Nishon soil is in capability unit IVw-1,
Closed Depression range site.

WpA—Williams-Bowbells-Noonan loams, 0 to 3
percent slopes. These deep, nearly level soils are on
uplands. The well drained Williams soil is on slight rises.
In some areas scattered stones are on the surface. The
moderately well drained Bowbells soil is in swales. It is
occasionally flooded for very brief periods. The
moderately well drained Noonan soil is on side slopes
and in swales. Areas are 10 to 300 acres in size and
irregular in shape. They are 50 to 60 percent Williams
soil, 15 to 25 percent Bowbells soil, and 15 to 25
percent Noonan soil. The three soils occur as areas so
closely intermingled or so small that mapping them
separately is not practical.

Typically, the surface layer of the Williams soil is dark
grayish brown loam about 7 inches thick. The subsoil is
dark grayish brown, brown, and light olive brown, firm
and friable clay loam about 23 inches thick. It is
calcareous in the lower part. The underlying material to a
depth of 60 inches is pale yellow, mottled, calcareous
clay loam. In some areas, the subsoil is thinner and lime
is near the surface.

Typically, the surface layer of the Bowbells soil is dark
gray loam about 11 inches thick. The subsoil is dark
grayish brown and grayish brown, friable clay loam about
16 inches thick. The underlying material to a depth of 60
inches is light brownish gray and light yellowish brown,
mottled, calcareous clay loam.

Typically, the surface layer of the Noonan soil is
grayish brown loam about 6 inches thick. The subsurface
layer is light brownish gray loam about 2 inches thick.
The subsoil is about 15 inches of brown and light
yellowish brown, very firm, firm, and friable clay loam and
loam. The underlying material to a depth of 60 inches is
light gray and pale yellow, calcareous loam. In some
areas the subsoil does not have columnar structure.

Included with these soils in mapping are small areas of
Heil, Miranda, Nishon, and Tonka soils. These included
soils make up less than 15 percent of any one mapped
area. The poorly drained Heil, Nishon, and Tonka soils
are in depressions. Miranda soils have visible salts within
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a depth of 16 inches. They are in small pits and
depressions.

Fertility is medium in the Williams and Noonan soils
and high in the Bowbells soil. Organic matter content is
moderate in the Williams and Noonan soils and high in
the Bowbells soil. The Noonan soil has a dense,
compact subsoil that restricts root penetration. Tilth is
good in the Williams and Bowbells soils and poor in the
Noonan soil. Available water capacity is high in the
Williams and Bowbells soils and moderate in the Noonan
soil. Permeability is moderate in the subsoil of the
Williams and Bowbells soils and moderately slow in the
underlying material. It is slow in the Noonan soil. The
Bowbells soil has a seasonal high water table at a depth
of 4 to 6 feet. Runoff is slow on all three soils. The
shrink-swell potential is moderate in the Williams and
Bowbells soils. It is high in the subsoil of the Noonan soil
and moderate in the underlying material.

Most of the acreage supports native grasses and is
used for grazing. These soils are suited to range. The
native vegetation on the Williams and Bowbeils soils
dominantly is bluestems, green needlegrass,
needleandthread, and western wheatgrass. That on the
Noonan soil dominantly is western wheatgrass and blue
grama. Overused areas are dominated by blue grama,
needleandthread, and western wheatgrass. After
continued overuse, blue grama, buffalograss, and weeds
dominate the site.

These soils are suited to cultivated crops, but the
dense, compact subsoil in the Noonan soil restricts the
penetration of plant roots. Measures that conserve
moisture and improve tilth are the main management
needs. Examples are leaving crop residue on the surface
and including grasses and legumes in the cropping
system. Other measures that improve tilth are timely
tillage and chiseling or subsoiling.

These soils are suited to tame pasture and hay.
Productivity is limited on the Noonan soil, however,
because the dense, compact subsoil restricts root
penetration. Alfalfa, crested wheatgrass, western
wheatgrass, and intermediate wheatgrass are suitable
pasture plants.

These soils are suited to windbreaks and
environmental plantings, but the dense subsoil in the
Noonan soil restricts root penetration. All climatically
suited trees and shrubs grow well on the Williams soil,
except for those that require an abundant supply of
moisture. Those that require an abundant moisture
supply grow especially well on the Bowbells soil. No
trees or shrubs grow well in the Noonan soil.

The Williams soil is in capability unit lIc-2, Silty range
site; the Bowbells soil is in capability unit lic-3, Overflow
range site; the Noonan soil is in capability unit IVs-2,
Claypan range site.

WpB—Williams-Bowbells-Noonan loams, 1 to 6
percent slopes. These deep, nearly level and undulating
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soils are on uplands. The well drained Williams soil is on
knolls and the mid and upper side slopes. In some areas
scattered stones are on the surface. The moderately well
drained Bowbells soil is in swales. It is occasionally
flooded for very brief periods. The moderately well
drained Noonan soil is on side slopes and in swales.
Areas are 10 to 1,000 acres in size and irregular in
shape. They are 45 to 55 percent Williams soil, 20 to 30
percent Bowbells soil, and 15 to 25 percent Noonan soil.
The three soils occur as areas so closely intermingled or
so small that mapping them separately is not practical.

Typically, the surface layer of the Williams soil is dark
grayish brown loam about 7 inches thick. The subsoil is
dark grayish brown, brown, and light olive brown, firm
and friable clay loam about 23 inches thick. It is
calcareous in the lower part. The underlying material to a
depth of 60 inches is pale yellow, mottled, calcareous
clay loam. In some areas, the subsoil is thinner and lime
is near the surface.

Typically, the surface layer of the Bowbells soil is dark
gray loam about 11 inches thick. The subsoil is dark
grayish brown and grayish brown, friable clay loam about
16 inches thick. The underlying material to a depth of 60
inches is light brownish gray and light yellowish brown,
mottled, calcareous clay loam.

Typically, the surface layer of the Noonan soil is
grayish brown loam about 6 inches thick. The subsurface
layer is light brownish gray loam about 2 inches thick.
The subsoil is about 15 inches of brown and light
yellowish brown, very firm, firm, and friable clay loam and
loam. The underlying material to a depth of 60 inches is
light gray and pale yellow, calcareous loam. In some
areas the subsoil does not have columnar structure.

included with these soils in mapping are small areas of
Heil, Miranda, Nishon, Tonka, and Zahl soils. These
included soils make up less than 15 percent of any one
mapped area. The poorly drained Heil, Nishon, and
Tonka soils are in depressions. Miranda soils have
visible salts within a depth of 16 inches. They are in
small pits and depressions. Zahl soils have lime near the
surface. They are on knolls.

Fertility is medium in the Williams and Noonan soils
and high in the Bowbells soil. Organic matter content is
moderate in the Williams and Noonan soils and high in
the Bowbells soil. The Noonan soil has a dense,
compact subsoil that restricts root penetration. Tilth is
good in the Williams and Bowbells soils and poor in the
Noonan soil. Available water capacity is high in the
Williams and Bowbells soils and moderate in the Noonan
soil. Permeability is moderate in the subsoil of the
Williams and Bowbells soils and moderately slow in the
underlying material. 1t is slow in the Noonan soil. The
Bowbells soil has a seasonal high water table at a depth
of 4 to 6 feet. Runoff is medium on all three soils. The
shrink-swell potential is moderate in the Williams and
Bowbells soils. It is high in the subsoil of the Noonan soil
and moderate in the underlying material.
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Most of the acreage supports native grasses and is
used for grazing. These soils are suited to range. The
native vegetation on the Williams and Bowbells soils
dominantly is green needlegrass, western wheatgrass,
needleandthread, and bluestems. That on the Noonan
soil dominantly is western wheatgrass, green
needlegrass, and blue grama. Overused areas are
dominated by blue grama, western wheatgrass, and
needleandthread. After continued overuse, blue grama,
buffalograss, and weeds dominate the site.

These soils are suited to cultivated crops, but the
dense, compact subsoil in the Noonan soil restricts the
penetration of plant roots. Measures that conserve
moisture, control erosion, and improve tilth are the main
management needs. Examples are leaving crop residue
on the surface and including grasses and legumes in the
cropping system. Other measures that improve tilth are
timely tillage and chiseling or subsoiling. Contour farming
and terraces can help to control erosion, but in some
areas slopes are too short or too irregular for contouring
and terracing. Grassed waterways help to keep gullies
from forming. In some areas of the Williams soil, the
surface stones hinder the use of farm machinery.

These soils are suited to tame pasture and hay.
Productivity is limited on the Noonan soil, however,
because. the dense, compact subsoil restricts root
penetration. Alfalfa, western wheatgrass, and
intermediate wheatgrass are suitable pasture plants.

These soils are suited to windbreaks and
environmental plantings, but the dense subsoil in the
Noonan soil restricts root penetration. All climatically
suited trees and shrubs grow well on the Williams soil,
except for those that require an abundant supply of
moisture. Those that require an abundant moisture
supply grow especially well on the Bowbells soil. No
trees or shrubs grow well on the Noonan soil.

The Williams soil is in capability unit lle-2, Silty range
site; the Bowbells soil is in capability unit llc-3, Overflow
range site; the Noonan soil is in capability unit 1Vs-3,
Claypan range site.

WtC—Willlams-Bowbells-Parnell complex, 1 to 9
percent slopes. These deep, level to gently rolling soils
are on uplands. The well drained Williams soil is in the
higher convex areas where scattered stones generally
are on the surface. The moderately well drained
Bowbells soil is in swales. It is occasionally flooded for
very brief periods. The very poorly drained Parnell soil is
in depressions. It is ponded for long periods. Areas are 5
to 200 acres in size and irregular in shape. They are 30
to 40 percent Williams soil, 20 to 30 percent Bowbells
soil, and 15 to 25 percent Parnell soil. The three soils
occur as areas so closely intermingled or so small that
mapping them separately is not practical.

Typically, the surface layer of the Williams soil is dark
grayish brown loam about 7 inches thick. The subsoil is
dark grayish brown, brown, and light olive brown, firm
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and friable clay loam about 23 inches thick. It is
calcareous in the lower part. The underlying material to a
depth of 60 inches is pale yellow, mottied, calcareous
clay loam. In some areas, the subsaoil is thinner and lime
is near the surface.

Typically, the surface layer of the Bowbells soil is dark
gray loam about 11 inches thick. The subsoil is dark
grayish brown and grayish brown, friable clay loam about
16 inches thick. The underlying material to a depth of 60
inches is light brownish gray and light yellowish brown,
mottled, calcareous clay loam.

Typically, the surface layer of the Parnell soil is dark
gray silty clay loam about 6 inches thick. The subsaoil is
dark gray, very firm silty clay about 44 inches thick. The
underlying material to a depth of 60 inches is gray,
mottied clay loam. In places the surface layer is clay
loam.

Included with these soils in mapping are small areas of
Lehr, Niobell, Noonan, and Zahl soils. These included
soils make up less than 20 percent of any one mapped
area. The somewhat excessively drained Lehr soils are
14 to 20 inches deep over gravelly material. They are on
knolls. Niobell and Noonan soils have a sodium affected
subsoil. They are on the lower side slopes and in swales.
Zahl soils have a thin surface layer and have lime at or
near the surface. They are on ridges and knolls.

Fertility is medium in the Williams soil and high in the
Bowbells and Parnell soils. Organic matter content is
moderate in the Williams soil and high in the Bowbells
and Parnell soils. Tilth is good in the Williams and
Bowbells soils and poor in the Parnell soil. Available
water capacity is high in the Williams and Bowbells soils
and moderate or high in the Parnell soil. Permeability is
moderate in the subsoil of the Williams and Bowbells
soils and moderately slow in the underlying material. It is
slow in the Parnell soil. The Bowbells soil has a
seasonal high water table at a depth of 4 to 6 feet. The
Parnell soil has one within a depth of 2 feet. As much as
2 feet of water ponds on the surface of this soil during
some wet periods. Runoff is medium on the Williams soil,
slow on the Bowbells soil, and ponded on the Parnell
soil. The shrink-swell potential is moderate in the
Williams and Bowbells soils and high in the Parnell soil.

Nearly all of the acreage supports native grasses and
is used for grazing. These soils are suited to range. The
native vegetation on the Williams and Bowbells soils
dominantly is green needlegrass, western wheatgrass,
bluestems, and needleandthread. That on the Parnell
soil dominantly is slough sedge, rivergrass, and prairie
cordgrass. Overused areas of the Williams and Bowbells
soils are dominated by western wheatgrass,
needleandthread, Kentucky bluegrass, and weeds.
Overused areas of the Parnell soil are dominated by
sedges and rushes. Many areas of this soil are potential
sites for excavated ponds.

These soils are suited to cultivated crops, but the
wetness of the Parnell soil is a limitation. Fieldwork is
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delayed on the Bowbells soil during some wet periods.
Measures that control erosion on the Williams soil and
conserve moisture in the Bowbells soil are the main
management needs. Leaving crop.residue on the surface
is an example. Slopes are too short and too irregular for
contour farming and terracing. Grassed waterways help
to keep gullies from forming. In some areas of the
Williams soil, the surface stones hinder the use of farm
machinery.

These soils are suited to tame pasture and hay, but
the wetness of the Parnell soil is a limitation. Alfalfa,
intermediate wheatgrass, and smooth bromegrass are
suitable for planting on the Williams and Bowbells soils.
On the Parnell soil the choice of tame pasture plants is
limited to water tolerant species, such as Garrison
creeping foxtail and reed canarygrass.

The Williams and Bowbells soils are suited to
windbreaks and environmental plantings, but the Parnell
soil generally is unsuited because of the ponding. All
climatically suited trees and shrubs grow well on the
Williams soil, except for those that require an abundant
supply of moisture. Those that require an abundant
moisture supply grow especially well on the Bowbells
soil. Planting on the contour helps to control erosion and
conserves moisture.

The Williams soil is in capability unit Hle-2, Silty range
site; the Bowbells soil is in capability unit llc-3, Overflow
range site; the Parnell soil is in capability unit Vw-4,
Shallow Marsh range site.

WvB—Willlams-Bowbells-Vida loams, 1 to 6
percent slopes. These deep, nearly level and undulating
soils are on uplands. The well drained Williams soil is on
side slopes. The moderately well drained Bowbells soil is
in swales. It is occasionally flooded for very brief periods.
The well drained Vida soil is on the upper side slopes
and knolls (fig. 8). Scattered stones are on some of the
knolls. Areas are 10 to 1,000 acres in size and irregular
in shape. They are 45 to 55 percent Williams soil, 20 to
30 percent Bowbells soil, and 15 to 25 percent Vida soil.
The three soils occur as areas so closely intermingled or
s0 small that mapping them separately is not practical.

Typically, the surface layer of the Williams soil is dark
grayish brown loam about 7 inches thick. The subsoil is
dark grayish brown, brown, and light olive brown, firm
and friable clay loam about 23 inches thick. It is
calcareous in the lower part. The underlying material to a
depth of 60 inches is pale yellow, mottled, calcareous
clay loam.

Typically, the surface layer of the Bowbells soil is dark
gray loam about 11 inches thick. The subsoil is dark
grayish brown and grayish brown, friable clay loam about
16 inches thick. The underlying material to a depth of 60
inches is light brownish gray and light yellowish brown,
mottled, calcareous clay loam.

Typically, the surface layer of the Vida soil is dark
grayish brown loam about 6 inches thick. The subsoil is
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Figure 8.—An area of Willlams-Bowbells-Vida loams, 1 to 6 percent slopes. The Vida soll Is in the light colored areas.

brown and light brownish gray, firm clay loam about 12
inches thick. It is calcareous in the lower part. The
underlying material to a depth of 60 inches is light
brownish gray, mottled, calcareous loam.

Included with these soils in mapping are small areas of
Nishon, Noonan, Tonka, and Zahl soils. These included
soils make up less than 15 percent of any one mapped
area. The poorly drained Nishon and Tonka soils are in
depressions. The moderately well drained Noonan soils
are on the lower side slopes. They have a sodium
affected subsoil. Zahl soils have a thin surface layer and
have lime at or near the surface. They are on some
knolls.

Fertility is medium and organic matter content
moderate in the Williams and Vida soils. Fertility and
organic matter content are high in the Bowbells soil. Tilth
is good in all three soils. Available water capacity is high.
Permeability is moderate in the subsoil and moderately
slow in the underlying material. The Bowbells soil has a
seasonal high water table at a depth of 4 to 6 feet.
Runoff is medium on the Williams and Vida soils and

slow on the Bowbells soil. The shrink-swell potential is
moderate in all three soils.

Most of the acreage is cropland. These soils are
suited to cultivated crops. The high content of lime near
the surface of the Vida soil adversely affects the
availability of plant nutrients. Measures that conserve
moisture, control erosion, and improve fertility are the
main management needs. Examples are leaving crop
residue on the surface and including grasses and
legumes in the cropping system. Contour farming and
terracing also can help to control erosion, but in some
areas slopes are too short or too irregular for contouring
or terracing. Grassed waterways help to keep gullies
from forming. In some areas of the Williams and Vida
soils, the surface stones hinder the use of farm
machinery.

A cover of hay or tame pasture plants is effective in
controlling erosion and improving fertility. These soils are
suited to tame pasture and hay. Alfalfa, intermediate
wheatgrass, and smooth bromegrass are suitable
pasture plants.
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These soils are suited to range. The native vegetation
dominantly is green needlegrass, western wheatgrass,
needleandthread, and bluestems. Overused areas are
dominated by western wheatgrass and needleandthread.
If overuse continues, blue grama, Kentucky bluegrass,
and weeds dominate the site.

These soils are suited to windbreaks and
environmental plantings. All climatically suited trees and
shrubs grow well on the Williams and Vida soils, except
for those that require an abundant supply of moisture.
Those that require an abundant moisture supply grow
especially well on the Bowbells soil. Planting on the
contour helps to control erosion and conserves moisture.

The Williams soil is in capability unit Ile-2, Silty range
site; the Bowbells soil is in capability unit llc-3, Overflow
range site; the Vida soil is in capability unit llle-12, Silty
range site.

WwB—Willlams-Niobell-Noonan loams, 3 to 6
percent slopes. These deep, undulating soils are on
uplands. The well drained Williams soil is on knolls and
side slopes. Scattered stones are on the surface in
some areas. The moderately well drained Niobell and
Noonan soils are on foot slopes and in shallow swales.
Slopes generally are short and convex. Areas are
irregular in shape and 10 to 200 acres in size. They are
45 to 55 percent Williams soil, 15 to 25 percent Niobell
soil, and 15 to 20 percent Noonan soil. The three soils
occur as areas so closely intermingled or so small that
mapping them separately is not practical.

Typically, the surface layer of the Williams soil is dark
grayish brown loam about 7 inches thick. The subsoil is
dark grayish brown, brown, and light olive brown, firm
and friable clay loam about 23 inches thick. It is
calcareous in the lower part. The underlying material to a
depth of 60 inches is pale yellow, mottled, calcareous
clay loam. In some areas, the subsoil is thinner and lime
is near the surface.

Typically, the surface layer of the Niobell soil is dark
grayish brown loam about 7 inches thick. The subsurface
layer is about 5 inches of grayish brown and gray loam
and silt toam. The subsoil is dark grayish brown and
brown, firm clay loam about 14 inches thick. The
underlying material to a depth of 60 inches is grayish
brown and light brownish gray, mottled, calcareous loam.

Typically, the surface layer of the Noonan soil is
grayish brown loam about 6 inches thick. The subsurface
layer is light brownish gray loam about 2 inches thick.
The subsoil is about 15 inches of brown and light
yellowish brown, very firm, firm, and friable clay loam and
loam. The underlying material to a depth of 60 inches is
light gray and pale yellow, calcareous loam.

Included with these soils in mapping are small areas of
Bowbells, Miranda, Nishon, Tonka, and Zahl soils. These
included soils make up less than 20 percent of any one
mapped area. The moderately well drained Bowbells
soils are in swales. Miranda soils have visible salts within
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a depth of 16 inches. They are in small pits and
depressions. The poorly drained Nishon and Tonka soils
are in depressions. Zahl soils have a thin surface layer
and have lime near the surface. They are on some
knolls.

Fertility is medium and organic matter content
moderate in the Williams, Niobell, and Noonan soils. The
sodium affected subsoil of the Niobell and Noonan soils
restricts the penetration of plant roots. Tilth is good in
the Williams and Niobell soils and poor in the Noonan
soil. Available water capacity is high in the Williams soil,
moderate or high in the Niobell sqil, and moderate in the
Noonan soil. Permeability is moderate in the subsoil of
the Williams soil and moderately slow in the underlying
material. It is slow in the Niobell and Noonan soils.
Runoff is medium on all three soils. The shrink-swell
potential is moderate in the Williams soil. It is high in the
subsoil of the Niobell and Noonan soils and moderate in
the underlying material.

Most of the acreage supports native grasses and is
used for grazing. These soils are suited to range. The
native vegetation on the Williams soil dominantly is
green needlegrass, western wheatgrass, and
needleandthread. That on the Niobell and Noonan soils
dominantly is western wheatgrass, blue grama, and
green needlegrass. Overused areas are dominated by
western wheatgrass and needleandthread. If overuse
continues, Kentucky bluegrass, blue grama, buffalograss,
and weeds dominate the site.

These soils are suited to cultivated crops. They are
better suited to small grain than to late-maturing crops,
such as corn, because the dense claypan subsoil in the
Niobell and Noonan soils restricts the penetration of
plant roots. Measures that conserve moisture, control
erosion, increase the rate of water intake, and improve
tilth are the main management needs. Examples are
leaving crop residue on the surface and including
grasses and legumes in the cropping system. Other
measures that improve tilth and increase the rate of
water intake are timely tillage and chiseling or subsoiling.
Contour farming and terracing can help to control
erosion, but in most areas slopes are too short or too
irregular for contouring or terracing. Grassed waterways
help to keep gullies from forming.

These soils are suited to tame pasture and hay, but
the dense, compact subsoil in the Noonan soil limits the
choice of pasture plants and productivity. Alfalfa,
intermediate wheatgrass, and pubescent wheatgrass are
examples of suitable pasture plants.

These soils are suited to windbreaks and
environmental plantings, but the sodium affected subsoil
in the Noonan soil is a limitation. All climatically suited
trees and shrubs grow well on the Williams and Niobell
soils, except for those that require an abundant supply of
moisture. No trees or shrubs grow well on the Noonan
soil because the dense subsoil severely restricts root
penetration. Windbreaks and environmental plantings
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can be established on this soil, but optimum survival,
growth, and vigor are unlikely.

The Williams soil is in capability unit lle-2, Silty range
site; the Niobell soil is in capability unit Ille-3, Clayey
range site; the Noonan soil is in capability unit 1Vs-3,
Claypan range site.

WxC—Williams-Vida-Bowbells complex, 2 to 9
percent slopes. These deep, nearly level to gently
rolling soils are on uplands. The well drained, stony
Williams soil is on the mid and upper side slopes. The
well drained, stony Vida soil is on knolls and narrow
ridges. The moderately well drained Bowbells soil is in
swales. It is occasionally flooded for very brief periods.
Areas are irregular in shape and 5 to 1,000 acres in size.
They are 35 to 45 percent Williams soil, 20 to 30 percent
Vida soil, and 20 to 30 percent Bowbells soil. The three
soils occur as areas so closely intermingled or so small
that mapping them separately is not practical.

Typically, the surface layer of the Williams soil is dark
grayish brown stony loam about 7 inches thick. The
subsoil is dark grayish brown, brown, and light olive
brown, firm and friable clay loam about 23 inches thick.
it is calcareous in the lower part. The underlying material
to a depth of 60 inches is pale yellow, mottled,
calcareous clay loam.

Typically, the surface layer of the Vida soil is dark
grayish brown stony loam about 6 inches thick. The
subsoil is brown and light brownish gray, firm clay loam
about 12 inches thick. It is calcareous in the lower part.
The underlying material to a depth of 60 inches is light
brownish gray, mottled, calcareous loam.

Typically, the surface layer of the Bowbells soil is dark
gray loam about 11 inches thick. The subsoil is dark
grayish brown and grayish brown, friable clay loam about
16 inches thick. The underlying material to a depth of 60
inches is light brownish gray and light yellowish brown,
mottled, calcareous clay loam.

Included with these soils in mapping are small areas of
Niobell, Nishon, Noonan, Tonka, and Zahill soils. These
included soils make up less than 20 percent of any one
mapped area. Niobell and Noonan soils have a sodium
affected subsoil. They are on some of the lower side
slopes and on foot slopes. The poorly drained Nishon
and Tonka soils are in depressions. Zahill soils have lime
at or near the surface. They occur as areas intermingled
with areas of the Vida soil on some knolis.

Fertility is medium in the Williams and Vida soils and
high in the Bowbells soil. Organic matter content is
moderate in the Williams and Vida soils and high in the
Bowbells soil. Tilth is poor in the Williams and Vida soils
and good in the Bowbells soil. Available water capacity
is high in all three soils. Permeability is moderate in the
subsoil and moderately slow in the underlying material.
The Bowbells soil has a seasonal high water table at a
depth of 4 to 6 feet. Runoff is medium on the Williams

41

and Vida soils and slow on the Bowbells soil. The shrink-
swell potential is moderate in all three soils.

Most of the acreage supports native grasses and is
used for grazing. These soils are suited to range. The
native vegetation on the Williams and Vida soils
dominantly is green needlegrass, needleandthread, and
western wheatgrass. That on the Bowbells soil
dominantly is big bluestem, western wheatgrass, and
green needlegrass. Overused areas are dominated by
western wheatgrass and needleandthread. If overuse
continues, blue grama, Kentucky bluegrass, and weeds
dominate the site.

These soils are suited to cultivated crops and to
alfalfa, intermediate wheatgrass, and smooth
bromegrass for tame pasture and hay. The stoniness of
the Williams and Vida soils is a limitation. The soils
cannot be cropped unless the stones are removed. The
high content of lime near the surface of the Vida soil
adversely affects the availability of plant nutrients.
Measures that control erosion, conserve moisture, and
improve fertility are the main management needs.
Examples are leaving crop residue on the surface and
including grasses and legumes in the cropping system.
Contour farming and terracing also can help to control
erosion, but in some areas the slopes are too short or
too irregular for contouring and terracing. Grassed
waterways help to keep gullies from forming.

These soils are suited to windbreaks and
environmental plantings if the stones are removed. All
climatically suited trees and shrubs grow well on the
Williams and Vida soils, except for those that require an
abundant supply of moisture. Those that require an
abundant moisture supply grow especially well on the
Bowbells soil. Planting trees and shrubs on the contour
helps to control erosion.

The Williams and Vida soils are in capability unit IVs-3,
Silty range site; the Bowbells soil is in capability unit llc-
3, Overflow range site.

WzD—WIlliams-Zahill-Bowbells loams, 2 to 15
percent slopes. These deep, nearly level to rolling soils
are on uplands. The well drained Williams soil is on the
mid and upper side slopes. The well drained Zahill soil is
on knolls and ridges. The moderately well drained
Bowbells soil is in swales. It is occasionally flooded for
very brief periods. Some areas are dissected by shailow
drainageways. Scattered stones are on the surface in
some areas of the Williams and Zahill soils. Slopes
generally are short and convex. Areas are 10 to 1,000
acres in size and irregular in shape. They are 35 to 45
percent Williams soil, 20 to 30 percent Zahill soil, and 20
to 30 percent Bowbells soil. The three soils occur as
areas so closely intermingled or so small that mapping
them separately is not practical.

Typically, the surface layer of the Williams soil is dark
grayish brown loam about 7 inches thick. The subsoil is
dark grayish brown, brown, and light olive brown, firm
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and friable clay loam about 23 inches thick. It is
calcareous in the lower part. The underlying material to a
depth of 60 inches is pale yellow, calcareous clay loam.

Typically, the surface layer of the Zabhill soil is dark
grayish brown, calcareous loam about 3 inches thick.
The underlying material to a depth of 60 inches is
grayish brown and light brownish gray, mottled,
calcareous clay loam.

Typically, the surface layer of the Bowbells soil is dark
gray loam about 11 inches thick. The subsoil is dark
grayish brown and grayish brown, friable clay loam about
16 inches thick. The underlying material to a depth of 60
inches is light brownish gray and light yellowish brown,
mottled, calcareous clay loam.

Included with these soils in mapping are small areas of
Heil, Niobell, Noonan, Parnell, and Tonka soils. These
included soils make up less than 15 percent of any one
mapped area. The poorly drained Heil and Tonka and
very poorly drained Parnell soils are in depressions.
Niobell and Noonan soils have a sodium affected
subsoil. They are on the lower side slopes.

Fertility is medium in the Williams soil, low in the Zabhill
soil, and high in the Bowbells soil. Organic matter
content is moderate in the Williams soil, low in the Zahill
soil, and high in the Bowbells soil. Tilth is good in all
three soils. Available water capacity is high. Permeability
is moderate in the subsoil of the Williams and Bowbells
soils and moderately slow in the underlying material. It is
moderately slow in the Zahill soil. The Bowbells soil has
a seasonal high water table at a depth of 4 to 6 feet.
Runoff is medium on all three soils. The shrink-swell
potential is moderate.

Most of the acreage supports native grasses and is
used for grazing. These soils are suited to range. The
native vegetation dominantly is needlegrasses,
bluestems, and western wheatgrass. Overused areas are
dominated by western wheatgrass and needleandthread.
If overuse continues, blue grama, Kentucky bluegrass,
buffalograss, and weeds dominate the site.

This map unit is suited to cultivated crops, but erosion
is a severe hazard on the Zabhill soil. The high content of
lime in the surface layer of this soil adversely affects the
availability of plant nutrients. The stoniness in some
areas of the Williams and Zahill soils also is a limitation.
These areas generally cannot be cropped unless the
stones are removed. Measures that control erosion and
improve fertility are the main management needs.
Examples are leaving crop residue on the surface and
including grasses and legumes in the cropping system.
Contour farming and terracing also can help to control
erosion, but the slopes in most areas are too irregular for
contouring and terracing. Grassed waterways help to
keep gullies from forming.

A cover of hay or tame pasture plants is effective in
controlling erosion. These soils are suited to tame
pasture and hay. Productivity is limited on the Zahill soil,
however, because the high content of lime in the surface
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layer adversely affects the availability of plant nutrients.
Alfalfa, intermediate wheatgrass, and smooth
bromegrass are suitable pasture plants.

These soils are suited to windbreaks and
environmental plantings, but the high content of lime in
the surface layer of the Zahill soil is a limitation. All
climatically suited trees and shrubs grow well on the
Williams soil, except for those that require an abundant
supply of moisture. Those that require an abundant
moisture supply grow especially well on the Bowbells
soil. No trees or shrubs grow well on the Zabhill soil.

The Williams soil is in capability unit [Ve-1, Silty range
site; the Zahill soil is in capability unit Vle-3, Thin Upland
range site; the Bowbells soil is in capability unit llc-3,
Overflow range site.

ZaE—Zahilil loam, 15 to 40 percent slopes. This
deep, well drained, moderately steep and steep soil is on
uplands. It commonly is on the sides of entrenched
drainageways. In some areas scattered stones are on
the surface. Areas generally are long and narrow and are
10 to 250 acres in size.

Typically, the surface layer is dark grayish brown,
calcareous loam about 3 inches thick. The underlying
material tq a depth of 60 inches is grayish brown and
light brownish gray, mottled, calcareous clay loam. In
some areas the surface layer is thicker.

Included with this soil in mapping are small areas of
Bowbells, Harriet, Ranslo, Vida, and Williams soils.

~ These soils make up less than 20 percent of any one

mapped area. The moderately well drained Bowbells
soils are dark to a depth of more than 16 inches. They
are in swales and on some foot slopes. The poorly
drained Harriet and somewhat poorly drained Ranslo
soils are on flood plains along narrow drainageways.
They have a sodium affected subsoil. Vida and Williams
soils are on some side slopes. They are deeper to lime
than the Zahill soil. Also, they have a thicker surface
layer and have a subsoil.

Fertility and organic matter content are low in the
Zahill soil. Available water capacity is high. Permeability
is moderately slow. Runoff is rapid. The shrink-swell
potential is moderate.

All of the acreage supports native grasses and is used
for grazing. This soil is suited to range. The native
vegetation dominantly is little bluestem, sideoats grama,
and western wheatgrass. Overused areas are dominated
by needleandthread and blue grama. Many areas are
potential sites for stock water impoundments (fig. 9).

This soil generally is too steep for cultivated crops,
tame pasture and hay, and windbreaks and
environmental plantings.

The capability unit is Vle-3; Thin Upland range site.

ZcE—Zahlll very stony loam, 6 to 25 percent
slopes. This deep, well drained, gently rolling to
moderately steep, very stony soil is on upland knolis,
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Figure 9.—A stock water Impoundment in an area ot Zahill loam, 15 to 40 percent slopes.

ridges, and side slopes. In some areas surface stones
are as much as 5 feet in diameter and 1 to 5 feet apart.
Slopes commonly are short and convex. Areas are long
and narrow and are 7 to 65 acres in size.

Typically, the surface layer of the Zahill soil is dark
grayish brown, calcareous very stony loam about 3
inches thick. The underlying material to a depth of 60
inches is grayish brown and light brownish gray, mottled,
calcareous clay loam. In some areas the surface layer is
thicker.

Included with this soil in mapping are small areas of
Bowbells, Parnell, Wabek, and Williams soils. These soils
make up less than 20 percent of any one mapped area.
The moderately well drained Bowbells soils are on foot
slopes and in swales. The very poorly drained Parnell
soils are in depressions. The excessively drained Wabek
soils are underlain by sand and gravel. They are on
some ridges. Williams soils are on the lower side slopes.
They are deeper to lime than the Zahill soil. Also, they
have a thicker surface layer and have a subsoil.

Fertility and organic matter content are low in the
Zahill soil. Available water capacity is high. Permeability
is moderately slow. Runoff is rapid. The shrink-swell
potential is moderate.

Most of the acreage supports native grasses and is
used for grazing. This soil is suited to range. The native
vegetation dominantly is little bluestem, sideoats grama,
and western wheatgrass. Overused areas-are dominated
by needleandthread and sideoats grama.”

This soil generally is too stony and too steep for
cultivated crops, tame pasture and hay, and windbreaks
and environmental plantings.

The capability unit is Vils-6; Thin Upland range site.

ZID—Zahilll-La Prairie complex, 2 to 25 percent
slopes. These deep soils are on uplands and flood
plains. The moderately steep, well drained Zahill soil is
on upland side slopes. Scattered stones are on the
surface in most areas. The nearly level, moderately well
drained La Prairie soil is on flood plains that are
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dissected by narrow channels. It is frequently flooded.
Areas are long and narrow and are 30 to 230 acres in
size. They are 35 to 45 percent Zabhill soil and 25 to 35
percent La Prairie soil. The two soils occur as areas so
closely intermingled or so small that mapping them
separately is not practical.

Typically, the surface layer of the Zahill soil is dark
grayish brown, calcareous loam about 3 inches thick.
The underlying material to a depth of 60 inches is
grayish brown and light brownish gray, mottled,
calcareous clay loam. In some areas the surface layer is
thicker.

Typically, the surface layer of the La Prairie soil is dark
gray loam about 15 inches thick. The subsoil is dark
gray, very friable, calcareous silt loam about 8 inches
thick. The underlying material to a depth of 60 inches is
grayish brown, calcareous silt loam. In some areas it is
stratified with thin layers of loamy and sandy material.

Included with these soils in mapping are small areas of
Bowbells, Harriet, Ranslo, Vida, Wabek, and Williams
soils. These included soils make up less than 25 percent
of any one mapped area. The moderately well drained
Bowbells soils are dark to a depth of more than 16
inches. They are on the lower side slopes adjacent to
the flood plains. The poorly drained Harriet and
somewhat poorly drained Ranslo soils are on the flood
plains adjacent to the channels. They have a sodium
affected subsoil. The well drained Vida and Williams soils
are on the upper side slopes. They are deeper to lime
than the Zahill soil. Also, they have a thicker surface
layer and have a subsoil. The excessively drained
Wabek soils are underlain by gravelly material. They are
on some ridges.

Fertility and organic matter content are low in the
Zahill soil and high in the La Prairie soil. Available water
capacity is high in both soils. Permeability is moderately
slow in the Zahill soil and moderate in the La Prairie soil.
The La Prairie soil has a water table at a depth of 3.5 to
6.0 feet during wet periods. Runoff is rapid on the Zahill
soil and slow on the La Prairie soil. The shrink-swell
potential is moderate in both soils.

Nearly all of the acreage supports native grasses and
is used for grazing. These soils are suited to range. The
native vegetation on the Zahill soil dominantly is little
bluestem, sideoats grama, and western wheatgrass. That
on the La Prairie soil dominantly is big bluestem, green
needlegrass, and western wheatgrass. Overused areas
of the Zahill soil are dominated by needleandthread.
Overused areas of the La Prairie soil are dominated by
western wheatgrass and Kentucky bluegrass.

Because of the moderately steep slope of the Zahill
soil and the flooding on the La Prairie soil, these soils
generally are unsuited to cultivated crops, tame pasture
and hay, and windbreaks and environmental plantings.

The Zabhill soil is in capability unit Vie-3, Thin Upland
range site; the La Prairie soil is in capability unit Viw-1,
Overflow range site.
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ZmC—2Zahl-Max loams, 6 to 9 percent slopes.
These deep, well drained, moderately sloping soils are
on uplands. The Zahl soil is on the higher knolls and
steeper side slopes. The Max soil is on the mid and
lower side slopes. In some areas scattered stones are
on the surface. Areas are long and narrow and are 5 to
80 acres in size. They are 40 to 50 percent Zahl soil and
35 to 45 percent Max soil. The two soils occur as areas
so closely intermingled or so small that mapping them
separately is not practical.

Typically, the surface layer of the Zahl soil is grayish
brown loam about 6 inches thick. The underlying material
to a depth of 60 inches is grayish brown, light brownish
gray, and pale yellow, calcareous loam. It is mottled in
the lower part.

Typically, the surface layer of the Max soil is dark
grayish brown loam about 8 inches thick. The subsoil is
brown and light yellowish brown, friable loam about 13
inches thick. It is calcareous in the lower part. The
underlying material to a depth of 60 inches is light
brownish gray-and pale yellow, calcareous loam. It is
mottled in the lower part. In some areas the subsoil
contains more clay.

Included with these soils in mapping are small areas of
Lehr, Niobell, Noonan, and Tally soils. These included
soils make up less than 15 percent of any one mapped
area. The somewhat excessively drained Lehr soils have
gravelly material within a depth of 20 inches. They are
on knolls and the upper side slopes. The moderately well
drained Niobell and Noonan soils are in swales and on
foot slopes. They have a sodium affected subsoil. Tally
soils contain less clay and more sand throughout than
the Zahi and Max soils. They are on some of the side
slopes.

Fertility is low in the Zahl soil and medium in the Max
soil. Organic matter content is low in the Zahl soil and
moderate in the Max soil. Available water capacity is
high in both soils. Permeability is moderate in the upper
part of the soils and moderately slow in the underlying
material. Runoff is medium. The shrink-swell potential is
moderate.

Most of the acreage is cropland. These soils are
suited to cultivated crops, but the high content of lime in
the surface layer of the Zahl soil adversely affects the
availability of plant nutrients. Measures that control
erosion and improve fertility are the main management
needs. Examples are leaving crop residue on the surface
and including grasses and legumes in the cropping
system. Contour farming and terracing also can help to
control erosion, but the slopes in most areas are too
irregular or too short for contouring and terracing.
Grassed waterways help to keep gullies from forming.
The surface stones in some areas hinder the use of farm
machinery.

A cover of hay or tame pasture plants is effective in
controlling erosion. These soils are suited to tame
pasture and hay. Examples of suitable pasture plants are
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alfalfa, intermediate wheatgrass, and smooth
bromegrass.

These soils are suited to range. The native vegetation
on the Zahl soil dominantly is little bluestem, green
needlegrass, needleandthread, and western wheatgrass.
That on the Max soil dominantly is green needlegrass,
western wheatgrass, and needleandthread. Overused
areas are dominated by western wheatgrass,
needleandthread, and other less palatable species. If
overuse continues, blue grama, Kentucky bluegrass, and
weeds dominate the site.

These soils are suited to windbreaks and
environmental plantings, but the high content of lime
near the surface of the Zahl soil is a limitation. All
climatically suited trees and shrubs grow well on the Max
soil, except for those that require an abundant supply of
moisture. No trees or shrubs grow well on the Zahl soil.

The Zahl soil is in capability unit [Ve-3, Thin Upland
range site; the Max soil is in capability unit llle-2, Silty
range site.

ZmD—Zahl-Max loams, 9 to 20 percent slopes.
These deep, well drained, strongly sloping and
moderately steep soils are on ridges and side slopes in
the uplands. They generally are on side slopes along
large drainageways that dissect the uplands. The Zahl
soil is on narrow ridges and the upper side slopes. The
Max soil is on the mid and lower side slopes. In some
areas scattered stones are on the surface. Areas are
long and narrow and are 7 to 75 acres in size. They are
40 to 50 percent Zahl soil and 35 to 45 percent Max soil.
The two soils occur as areas so closely intermingled or
so small that mapping them separately is not practical.

Typically, the surface layer of the Zahl soil is grayish
brown loam about 6 inches thick. The underlying material
to a depth of 60 inches is grayish brown, light brownish
gray, and pale yellow, calcareous loam. it is mottled in
the lower part.

Typically, the surface layer of the Max soil is dark
grayish brown loam about 8 inches thick. The subsoil is
brown and light yellowish brown, friable loam about 13
inches thick. It is calcareous in the lower part. The
underlying material to a depth of 60 inches is light
brownish gray and pale yellow, calcareous loam. It is
mottled in the lower part.

Included with these soils in mapping are small areas of
Lehr, Miranda, Noonan, and Wabek soils. These
included soils make up less than 20 percent of any one
mapped area. The somewhat excessively drained Lehr
and excessively drained Wabek soils are on knolls and
the upper side slopes. They are underlain by gravelly
material. Miranda and Noonan soils have a sodium
affected subsoil. They are on the lower foot slopes.

Fertility is low in the Zahl soil and medium in the Max
soil. Organic matter content is low in the Zahl soil and
moderate in the Max soil. Available water capacity is
high in both soils. Permeability is moderate in the upper
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part of the soils and moderately slow in the underlying
material. Runoff is rapid. The shrink-swell potential is
moderate.

Most of the acreage supports native grasses and is
used for grazing. These soils are suited to range. The
native vegetation on the Zahl soil dominantly is little
bluestem, green needlegrass, needleandthread, and
western wheatgrass. That on the Max soil dominantly is
green needlegrass, western wheatgrass, and
needleandthread. Overused areas are dominated by
western wheatgrass, needleandthread, and other less
palatable species. If overuse continues, blue grama,
Kentucky bluegrass, and weeds dominate the site.

These soils generally are unsuited to cultivated crops
because of the slope. They are suited to tame pasture
and hay. Productivity is limited on the Zahl soil, however,
because the high content of lime near the surface
adversely affects the availability of plant nutrients.
Alfalfa, intermediate wheatgrass, and smooth
bromegrass are examples of suitable pasture plants.

The Max soil is suited to windbreaks and
environmental plantings, but the Zahl soil generally is
unsuited. All climatically suited trees and shrubs grow
well on the Max soil, except for those that require an
abundant supply of moisture. No trees or shrubs grow
well on the Zahl soil. Windbreaks can be established in
the less sloping areas of this soil, but optimum growth
and survival are unlikely. Planting on the contour helps
to control erosion.

The capability unit is Vle-3; the Zahl soil is in Thin
Upland range site, the Max soil in Silty range site.

Prime Farmland

Prime farmland is one of several kinds of important
farmland defined by the U.S. Department of Agriculture.
it is of major importance in providing the Nation’s short-
and long-range needs for food and fiber. Because the
supply of high quality farmland is limited, the U.S.
Department of Agriculture recognizes that responsible
levels of government, as well as individuals, should
encourage and facilitate the wise use of our Nation’s
prime farmland.

Prime farmland, as defined by the U.S. Department of
Agriculture, is the land that is best suited to food, feed,
forage, fiber, and oilseed crops. It may be cultivated
land, pasture, woodland, or other land, but it is not urban
and built-up land or water areas. It either is used for food
or fiber crops or is available for those crops. The soil
qualities, growing season, and moisture supply are those
needed for a well managed soil economically to produce
a sustained high yield of crops.

Prime farmland has an adequate and dependable
supply of moisture. The temperature and growing season
are favorable. The level of acidity or alkalinity is
acceptable. Prime farmland has few or no rocks and is
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permeable to water and air. It is not excessively erodible
or saturated with water for long periods and is not
frequently flooded during the growing season. The slope
ranges mainly from 0 to 6 percent. More detailed
information about the criteria for prime farmland is
available at the local office of the Soil Conservation
Service.

About 9,300 acres in Faulk County, or nearly 1.5
percent of the total acreage, meets the requirements for
prime farmland. Bowbells loam and La Prairie loam are

the only soils that are considered prime farmiand. Most
of the acreage of these soils is cropland. The main crops
are corn, small grain, and alfalfa.

The indication that the two soils are considered prime
tarmland does not constitute a recommendation for a
particular land use. The extent of the two soils is shown
in table 4. The location is shown on the detailed soil
maps at the back of this publication. The soil qualities
that affect use and management are described in the
section “Detailed Soil Map Units.”
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Use and Management of the Soils

This soil survey is an inventory and evaluation of the
soils in the survey area. It can be used to adjust land
uses to the limitations and potentials of natural
resources and the environment. Also, it can help avoid
soil-related failures in land uses.

In preparing a soil survey, soil scientists,
conservationists, engineers, and others collect extensive
field data about the nature and behavior characteristics
of the soils. They collect data on erosion, droughtiness,
flooding, and other factors that affect various soil uses
and management. Field experience and collected data
on soil properties and performance are used as a basis
in predicting soil behavior.

Information in this section can be used to plan the use
and management of soils for crops and pasture; as
rangeland; as sites for buildings, sanitary facilities,
highways and other transportation systems, and parks
and other recreation facilities; and for wildlife habitat. It
can be used to identify the potentials and limitations of
each soil for specific land uses and to help prevent
construction failures caused by unfavorable soil
properties.

Planners and others using soil survey information can
evaluate the effect of specific land uses on productivity
and on the environment in all or part of the survey area.
The survey can help planners to maintain or create a
land use pattern in harmony with the natural soil.

Contractors can use this survey to locate sources of
sand and gravel, roadfill, and topsoil. They can use it to
identify areas where bedrock, wetness, or very firm soil
layers can cause difficulty in excavation.

Health officials, highway officials, engineers, and
others may also find this survey useful. The survey can
help them plan the safe disposal of wastes and locate
sites for pavements, sidewalks, campgrounds,
playgrounds, lawns, and trees and shrubs.

Crops and Pasture

Dennis F. Shoup, district conservationist, Soil Conservation Service,
helped write this section.

General management needed for crops and pasture is
suggested in this section. The crops or pasture plants
best suited to the soils, including some not commonly
grown in the survey area, are identified; the system of
land capability classification used by the Soil
Conservation Service is explained; and the estimated

yields of the main crops and hay and pasture plants are
listed for the arable soils.

Planners of management systems for individual fields
or farms should consider the detailed information given
in the description of each soil under “Detailed Soil Map
Units.” Specific information can be obtained from the
local office of the Soil Conservation Service or the
Cooperative Extension Service.

About 55 percent of the acreage in Faulk County is
used for cultivated crops or for tame pasture and hay
(3). The major crops are alfalfa, corn, oats, and spring
wheat. Barley, flax, millet, rye, sorghum, and sunflowers
also are grown. Alfalfa is harvested mainly for hay,
spring wheat and barley are grown as cash crops, oats is
grown as a cash crop and as livestock feed, and corn is
harvested for both silage and grain.

The potential of the soils in Faulk County for increased
crop production is good. About 60,000 acres of
potentially good cropland is used as range, 33,600 acres
as pasture, and 16,000 acres as tame hayland (77). In
addition to the reserve productive capacity represented
by this land, food production could also be increased
considerably by extending the latest crop production
technology to all cropland in the county. This soil survey
can greatly facilitate the application of such technology.
The paragraphs that follow describe the management
needed on the cropland in the county.

Water erosion reduces productivity and results in
sedimentation. It is the major problem on more than half
of the cropland, hayland, and pasture in Faulk County. It
is a hazard on Bryant, Max, Mondamin, Vida, Williams,
and other soils if the slope is more than 2 percent.
Productivity is reduced when the more fertile surface
layer is lost and part of the subsoil is incorporated into a
plow layer. Loss of the surface layer is especially
damaging on soils that have a claypan subsoil, such as
Noonan, and on soils that have a thin surface layer, such
as Vida and Zahl. Erosion also reduces the productivity
of soils that tend to be droughty, such as Bowdle and
Lehr. When erosion occurs, sediment rich in nutrients
enters streams and lakes. Measures that control erosion
minimize the pollution of streams and lakes by sediment
and preserve water quality for fish and wildlife,
recreation, and municipal use. They also reduce the
amount of fertilizer needed in cropped areas by helping
to prevent the removal of plant nutrients.
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A cropping system that keeps a plant cover on the
surface for extended periods holds soil losses to an
amount that will not reduce the productive capacity of
the soils. If a plant cover cannot protect the soil, careful
management of crop residue is essential. Minimizing
tillage and leaving crop residue on the surface increase
the infiltration rate, reduce the runoff rate, and help to
control erosion.

Terraces and diversions reduce the length of slopes
and the runoff rate and help to control erosion on the
gently sloping Bryant and Mondamin soils. In many areas
Vida and Williams soils are poorly suited to terraces and
diversions because of short slopes or an unfavorable
subsoil, which would be exposed in terrace channels.

Wind erosion is a slight to severe hazard on many of
the soils in the county. The hazard is especially severe
on Manning and Tally soils. The soils that have a high
content of lime in the surface layer, such as Zabhill and
Zahl, also are highly susceptible. Wind erosion can
damage these soils in a few hours if winds are strong
and the soils are dry and are not protected by a plant
cover or surface mulch. An adequate plant cover, a
cover of crop residue, stripcropping, and a rough surface
help to control wind erosion. Windbreaks of suitable
trees and shrubs also are effective in controlling wind
erosion.

Information about the measures that control erosion
on each kind of soil is contained in the Technical Guide,
available in the local office of the Soil Conservation
Service. '

Soil drainage is the major management concern on
the poorly drained Nishon and Tonka soils. Unless these
soils are artificially drained, the wetness commonly
retards plant growth. Open ditch drainage systems can
remove the excess water if a drainage outlet is available.
Controlling the runoff from the adjacent soils also helps
to reduce the wetness of these soils.

The well drained Arnegard and moderately well
drained Bowbells, Grassna, and La Prairie soils on
stream terraces, flood plains, and flats and in upland
swales receive additional moisture when streams
occasionally overflow and when water runs off higher
lying adjacent soils. Tillage and planting are delayed in
the spring during wet years, but in most years natural
drainage is adequate and the additional moisture is
beneficial for crops. Artificial drainage is rarely needed
on these soils.

Solil fertility helps to determine the level of yields. It
can be improved by applying fertilizer and by including
grasses and legumes in the cropping system. In soils
that have a high content of lime in the surface layer,
such as Zahill and Zahl, the kinds and amounts of
fertilizer needed generally differ from the kinds and
amounts needed on soils that do not have lime in the
surface layer. On all soils additions of fertilizer should be
based on the results of soil tests, on the need of the
crop, and on the expected yield level. The Cooperative
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Extension Service can help in determining the kinds and
amounts of fertilizer needed.

Soil tilth is an important factor in the germination of
seeds and the infiltration of water into the soil. Soils with
good tilth are granular and porous. If tilled when wet,
Mondamin and Raber soils tend to be very cloddy when
dry. As a result of the cloddiness, preparing a good
seedbed is difficult. These soils dry out slowly in the
spring and cannot be easily tilled when dry. Tilth is poor
in claypan soils, such as Miranda and Noonan. Timely
tilage, inclusion of grasses and legumes in the cropping
system, and incorporation of crop residue into the soil
improve tilth and increase the rate of water intake.

Field crops suited to the soils and climate of the
survey area include small grain and row crops. Oats and
spring wheat are the main small grain crops. Barley, flax,
millet, and rye are grown on a lesser acreage. Corn is
the main row crop. It commonly is harvested for silage.
The acreage planted to sunflowers is increasing.

All commonly grown and climatically suited crops are
suited to the deep, well drained or moderately well
drained soils, such as Arnegard, Bowbells, Bryant,
Grassna, Max, Mondamin, Vida, and Williams soils.
Bowdle and Lehr soils are better suited to early maturing
small grain than to deeper rooted crops, such as corn
and alfalfa, because the porous underlying material limits
the available water capacity and the depth to which
roots can develop. The erosive Manning and Tally soils
also are better suited to small grain, which provides
better protection against wind erosion than row crops.

Pasture plants best suited to the climate and most of
the soils in the survey area include alfalfa, intermediate
wheatgrass, and smooth bromegrass. Crested
wheatgrass is well suited to soils that tend to be
droughty, such as Bowdle and Lehr. Bunch grasses,
such as crested wheatgrass, should not be planted in
areas where the slope is more than 6 percent because
erosion is a hazard. Pubescent wheatgrass is suited to
Noonan and other soils that have a dense claypan
subsoil. The choice of pasture plants is limited to water
tolerant species, such as Garrison creeping foxtail and
reed canarygrass, on the poorly drained Heil, Nishon,
and Tonka soils and the very poorly drained Parnell
soils.

If the pasture is overgrazed, the grasses lose vigor
and die and usually are replaced by annual grasses and
by weeds. Proper stocking rates, timely deferment of
grazing, and applications of fertilizer help to keep the
pasture in good condition.

Yields Per Acre

The average yeilds 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.
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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
considered.

The management needed to obtain the indicated
yields of the various crops depends on the kind of soil
and the crop. Management can include drainage, erosion
control, and protection from flooding; the proper planting
and seeding rates; suitable high-yielding crop varieties;
appropriate and timely tillage; control of weeds, plant
diseases, and harmful insects; favorable soil reaction
and optimum levels of nitrogen, phosphorus, potassium,
and trace elements for each crop; effective use of crop
residue, barnyard manure, and green manure crops; and
harvesting that insures the smallest possible loss.

The estimated yields reflect the productive capacity of
each soil listed 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
because the acreage of such crops is mall. The local
office of the Soil Conservation Service or of the
Cooperative Extension Service can provide information
about the management and productivity of the soils.

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 criteria used in
grouping the soils do not include major and generally
expensive landforming that would change slope, depth,
or other characteristics of the soils, nor do they include
possible but unlikely major reclamation projects.
Capability classification is not a substitute for
interpretations designed to show suitability and
limitations of groups of soils for rangeland, for woodland,
and for engineering purposes.

In the capability system, soils are generally grouped at
three levels: capability class, subclass, and unit (9).
These levels are defined in the following paragraphs.
Some survey areas do not have soils of all classes.

Capability classes, the broadest groups, are
designated by Roman numerals | through VIil. The
numerals indicate progressively greater limitations and
narrower choices for practical use. The classes are
defined as follows:

Class | soils have slight limitations that restrict their
use,

Class [l soils have moderate limitations that reduce the
choice of plants or that require moderate conservation
practices.
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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
management, 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
limitations that nearly preclude their use for commercial
crop production.

Capability subclasses are soil groups within one class.
They are designated by adding a small letter, 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
corrected by artificial drainage); s shows that the soil is
limited mainly because it is shallow, droughty, or stony;
and ¢, used in only some parts of the United States,
shows that the chief limitation is climate that is very cold
or very dry.

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

Capability units are soil groups within a subclass. The
soils in one capability unit are enough alike to be suited
to the same crops and pasture plants, to require similar
management, and to have similar productivity. Capability
units are generally designated by adding an Arabic
numeral to the subclass symbol, for example lle-2 or
Ve-1. The capability unit of each map unit is given in the
section ““Detailed Soil Map Units.”

Rangeland

Dennis F. Shoup, district conservationist, Soil Conservation Service,
helped write this section.

About 45 percent of the acreage of Faulk County is
rangeland (3). More than half of the local farm income is
derived from the sale of livestock, principally cattle. Cow-
calf-steer enterprises are dominant throughout the
county. The average size of farms or ranches is about
1,500 acres.

The rangeland generally occurs as scattered tracts
throughout the county. The greatest concentration is in
areas of the Williams-Bowbells-Vida, Williams-Zahill-
Bowbells, Noonan-Miranda, and La Prairie-Zahill-Lehr
soil associations, which are described under the heading



50

“General Soil Map Units.” The soils used as rangeland
generally are too steep, too stony, or too shallow over
the underlying material for cultivated crops. Examples
are the steeper areas of Williams, Zahill, and Zahl soils.

On many farms the forage produced on rangeland is
supplemented by crop aftermath. In winter it is
supplemented by protein concentrate. On some ranches
the market weight of calves and yearlings is increased
by creep feeding.

In areas that have similar climate and topography,
differences in the kind and amount of vegetation
produced on rangeland are closely related to the kind of
soil. Effective management is based on the relationship
between the soils and vegetation and water.

Table 6 shows, for nearly all of the soils in the survey
area, the range site and the potential annual production
of vegetation in favorable, average, and unfavorable
years. An explanation of the column headings in table 6
follows.

A range site is a distinctive kind of rangeland that
produces a characteristic natural plant community that
differs from natural plant communities on other range
sites in kind, amount, and proportion of range plants.
The relationship between soils and vegetation was
ascertained during this survey; thus, range sites
generally can be determined directly from the soil map.
Soil properties that affect moisture supply and plant
nutrients have the greatest influence on the productivity
of range plants. Soil reaction, salt content, and a
seasonal high water table are also important.

Potential annual production is the amount of
vegetation that can be expected to grow annually on
well managed rangeland that is supporting the potential
natural plant community. It includes all vegetation,
whether or not it is palatable to grazing animals. It
includes the current year’s growth of leaves, twigs, and
fruits of woody plants. It does not include the increase in
stem diameter of trees and shrubs. It is expressed in
pounds per acre of air-dry vegetation for favorable,
average, and unfavorable years. In a favorable year, the
amount and distribution of precipitation and the
temperatures make growing conditions substantially
better than average. In an unfavorable year, growing
conditions are well below average, generally because of
low available soil moisture.

Range management requires a knowledge of the kinds
of soil and of the potential natural plant community. It
also requires an evaluation of the present range
condition. Range condition is determined by comparing
the present plant community with the potential natural
plant community on a particular range site. The more
closely the existing community resembles the potential
community, the better the range condition. Range
condition is an ecological rating only.

The objective in range management is to control
grazing so that the plants growing on a site are about
the same in kind and amount as the potential natural
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plant community for that site. Such management
generally results in the optimum production of
vegetation, control of undesirable brush species,
conservation of water, and control of wind erosion and
water erosion. Sometimes, however, a range condition
somewhat below the potential meets grazing needs,
provides wildlife habitat, and protects soil and water
resources.

The native vegetation in many parts of the county has
been greatly depleted by continued excessive use. Much
of the acreage that was once mixed prairie is now
covered with short grasses and weeds. The amount of
forage produced may be less than half of that originally
produced. The productivity of the range can be
increased by applying management that is effective on
specific soils and range sites.

An adequate plant cover and ground mulch help to
control erosion and increase the moisture supply by
reducing the runoff rate. If the range is overgrazed, the
more desirable tall grasses lose vigor and are replaced
by less productive short grasses. Measures that prevent
overgrazing help to keep the range in good condition.
Crossfencing and properly distributed watering and
salting facilities help to obtain a uniform distribution of
grazing.

Native Woods and Windbreaks and
Environmental Plantings

Dennis F. Shoup, district conservationist, Soil Conservation Service,
helped write this section.

Native trees and shrubs grow on only about 500 acres
in Faulk County. They generally grow as clumps and
thickets in swales or adjacent to drainageways and
sloughs. The early settlers used the native trees and
shrubs as fuel and as a food supply. Today, the trees
and shrubs are used mainly for wildlife habitat.

Scattered individual plants or clumps of American eim,
common chokecherry, green ash, western snowberry,
and wild rose are common on the Vida, Zahill, and Zahl
soils along drainageways. Cottonwood and willow are on
the margins of some sloughs and intermittent lakes and
along the drainage channels on flood plains.

Windbreaks protect livestock, buildings, and yards
from wind and snow. They also protect fruit trees and
gardens, and they furnish habitat for wildlife. Several
rows of low- and high-growing broadleaf and coniferous
trees and shrubs provide the most protection.

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, keep snow from blowing off fields, and
provide food and cover for wildlife.

Environmental plantings help to beautify and screen
houses and other buildings and to abate noise. The



Faulk County, South Dakota

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 7 shows the height that locally grown trees and
shrubs are expected to reach in 20 years on various
soils. The estimates in table 7 are based on
measurements and observation of established plantings
that have been given adequate care. They can be used
as a guide in planning windbreaks and screens.

Grazing is detrimental to windbreaks and
environmental plantings because the livestock compact
the soil and remove the lower branches of the trees and
shrubs. The compaction retards growth. Removal of the
lower branches reduces the effectiveness of the
windbreaks. Weeds and insects prevent maximum
growth. Clean cultivation and applications of herbicide
help to control weeds. Fallowing a year before planting
helps to provide a reserve supply of moisture, which is
needed before seedlings can be established. If the trees
or shrubs are planted on Tally and other soils that are
subject to wind erosion, the site should be prepared in
the spring.

Additional information on planning windbreaks and
screens and planting and caring for trees and shrubs
can be obtained from the local office of the Soil
Conservation Service or the Cooperative Extension
Service or from a nursery.

Wildlife Habitat

John B. Farley, biologist, Soil Conservation Service, helped write this
section.

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
vegetation, by maintaining the existing plant cover, or by
promoting the natural establishment of desirable plants.

In table 8, the soils in the survey area are rated
according to their potential for providing habitat for
various kinds of wildlife. This information can be used in
planning parks, wildlife refuges, nature study areas, and
other developments for wildlife; in selecting soils that are
suitable for establishing, improving, or maintaining
specific elements of wildlife habitat; and in determining
the intensity of management needed for each element of
the habitat.

The potential of the soil is rated good, fair, poor, or
very poor. A rating of good indicates that the element or
kind of habitat is easily established, improved, or
maintained. Few or no limitations affect management,
and satisfactory results can be expected. A rating of fair
indicates that the element or kind of habitat can be
established, improved, or maintained in most places.
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Moderately intensive management is required for
satisfactory 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 intensive. 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, improving, or maintaining habitat is
impractical or impossible.

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

Grain and seed crops are domestic grains and seed-
producing herbaceous plants. Soil properties and
features that affect the growth of grain and seed crops
are depth of the root zone, texture of the surface layer,
available water capacity, wetness, slope, surface
stoniness, and flood hazard. Soil temperature and soil
moisture are also considerations. Examples of grain and
seed crops are barley, corn, oats, and sorghum.

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
alfalfa, crested wheatgrass, intermediate wheatgrass,
smooth bromegrass, and yellow sweetclover.

Wild herbaceous plants are native or naturally
established grasses and forbs. Soil properties and
features that affect the growth of these plants are depth
of the root zone, texture of the surface layer, available
water capacity, wetness, surface stoniness, and flood
hazard. Soil temperature and soil moisture are also
considerations. Examples of wild herbaceous plants are
beggartick, big and little bluestem, goldenrod, grama
grasses, switchgrass, and western wheatgrass.

Hardwood trees are planted trees and shrubs that
produce nuts or other fruit, buds, catkins, twigs, bark,
and foliage. Soil properties and features that affect the
growth of hardwood trees and shrubs are depth of the
root zone, available water capacity, and wetness.
Examples of these plants are American elm, boxelder,
green ash, hackberry, and plains cottonwood. Examples
of fruit-producing shrubs that are suitable for planting on
soils rated good are American plum, common
chokecherry, cotoneaster, crabapple, honeysuckle, and
Russian-olive.

Wetland plants are annual and perennial wild
herbaceous plants that grow on moist or wet sites.
Submerged or floating aquatic plants are excluded. Soil
properties and features affecting wetland plants are
texture of the surface layer, wetness, reaction, and
salinity. Examples of wetland plants are barnyardgrass,
cordgrass, reeds, rushes, sedges, and smartweed.



52

Shallow water areas have an average depth of less
than 5 feet. Some are naturally wet areas. Others are
created by dams, levees, or other water-control
structures. Soil properties and features affecting shallow
water areas are depth to bedrock, wetness, surface
stoniness, slope, and permeability. Examples of shallow
water areas are ditches, marshes, ponds, and shallow
dugouts.

The habitat for various kinds of wildlife is described in
the following paragraphs.

Habitat for openland wildlife consists of cropland,
pasture, meadows, and areas that are overgrown with
forbs, grasses, and shrubs. These areas produce grain
and seed crops, grasses and legumes, and wild
herbaceous plants. The wildlife attracted to these areas
include eastern cottontail, gray partridge, meadowlark,
mourning dove, red fox, ring-necked pheasant, whitetail
deer, and whitetail jackrabbit.

Habitat for wetland wildlife consists of open, marshy or
swampy shallow water areas. Some of the wildlife
attracted to such areas are beaver, ducks, geese,
herons, mink, muskrat, and shore birds.

Habitat for rangeland wildlife consists of areas of
shrubs and wild herbaceous plants. Wildlife attracted to
rangeland inciude deer, lark bunting, meadowtlark, sharp-
tailed grouse, whitetail deer, and whitetail jackrabbit.

Engineering

This section provides information for planning land
uses related to urban development and to water
management. Soils are rated for various uses, and the
most limiting features are identified. The ratings are
given in the following tables: Building site development,
Sanitary facilities, Construction materials, and Water
management. The ratings are based on observed
performance of the soils and on the estimated data and
test data in the *‘Soit 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
construction. The information, however, has limitations.
For example, estimates and other data generally apply
only to that part of the soil within a depth of 5 feet.
Because of the map scale, small areas of different soils
may be included within the mapped areas of a specific
soll.

The information is not site specific and does not
eliminate the need for onsite investigation of the soils or
for testing and analysis by personnel experienced in the
design and construction of engineering works.

Government ordinances and regulations that restrict
certain land uses or impose specific design criteria were
not considered in preparing the information in this
section. Local ordinances and regulations need to be
considered in planning, in site selection, and in design.

Soil Survey

Soil properties, site features, and observed
performance were considered in determining the ratings
in this section. During the fieldwork for this soil survey,
determinations were made about grain-size distribution,
liquid limit, plasticity index, soil reaction, depth to
bedrock, hardness of bedrock within 5 to 6 feet of the
surface, soil wetness, depth to a seasonal high water
table, slope, likelihood of flooding, natural soil structure
aggregation, and soil density. Data were collected about
kinds of clay minerals, mineralogy of the sand and siit
fractions, and the kind of adsorbed cations. Estimates
were made for erodibility, permeability, corrosivity, shrink-
swell potential, available water capacity, and other
behavioral characteristics affecting engineering uses.

This information can be used to (1) evaluate the
potential of areas for residential, commercial, industrial,
and recreation uses; (2) make preliminary estimates of
construction conditions; (3) evaluate alternative routes
for roads, streets, highways, pipelines, and underground
cables; (4) evaluate alternative sites for sanitary landfills,
septic tank absorption fields, and sewage lagoons; (5)
plan detailed onsite investigations of soils and geology;
(6) locate potential sources of gravel, sand, earthfill, and
topsoil; (7) plan drainage systems, irrigation systems,
ponds, terraces, and other structures for soil and water
conservation; and (8) predict performance of proposed
small structures and pavements by comparing the
performance of existing similar structures on the same or
similar soils.

The information in the tables, along with the soil maps,
the soil descriptions, and other data provided in this
survey can be used to make additional interpretations.

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

Bullding Site Development

Table 9 shows the degree and kind of soil limitations
that affect shallow excavations, dwellings with and
without basements, small commercial buildings, and local
roads and streets. The limitations are considered s/ight if
soil properties and site features are generally favorable
for the indicated use and limitations are minor and easily
overcome; moderate if soil properties or site features are
not favorable for the indicated use and special planning,
design, or maintenance is needed to overcome or
minimize the limitations; and severe if soil properties or
site features are so unfavorable or so difficult to
overcome that special design, significant increases in
construction costs, and possibly increased maintenance
are required. Special feasibility studies may be required
where the soil limitations are severe.

Shallow excavations are trenches or holes dug to a
maximum depth of 5 or 6 feet for basements, graves,
utility lines, open ditches, and other purposes. The
ratings are based on soil properties, site features, and
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observed performance of the soils. The ease of digging,
filling, and compacting is affected by the depth to
bedrock, a cemented pan, or a very firm dense layer;
stone content; soil texture; and slope. The time of the
year that excavations can be made is affected by the
depth to a seasonal high water table and the
susceptibility of the soil to flooding. The resistance of the
excavation walls or banks to sloughing or caving is
affected by soil texture and the depth to the water table.
Dwellings and small commercial buildings are
structures built on shallow foundations on undisturbed
soil. The load limit is the same as that for single-family
dwellings no higher than three stories. Ratings are made
for small commercial buildings without basements, for
dwellings with basements, and for dwellings without
basements. The ratings are based on soil properties, site
features, and observed performance of the soils. A high
water table, flooding, shrink-swell potential, and organic
layers can cause the movement of footings. A high water
table, depth to bedrock or to a cemented pan, large
stones, and flooding affect the ease of excavation and
construction. Landscaping and grading that require cuts
and fills of more than 5 to 6 feet are not considered.
Local roads and streets have an all-weather surface
and carry automobile and light truck traffic all year. They
have a subgrade of cut or fili soil material, a base of
gravel, crushed rock, or stabilized soil material, and a
flexible or rigid surface. Cuts and fills are generally
limited to less than 6 feet. The ratings are based on soil
properties, site features, and observed performance of
the soils. Depth to bedrock or to a cemented pan, a high
water table, flooding, large stones, and slope affect the
ease of excavating and grading. Soil strength (as
inferred from the engineering classification of the soil),
shrink-swell potential, frost action potential, and depth to
a high water table affect the traffic supporting capacity.

Sanitary Facilities

Table 10 shows the degree and kind of soil limitations
that affect septic tank absorption fields, sewage lagoons,
and sanitary landfills. The limitations are considered
slight if soil properties and site features are generally
favorable for the indicated use and limitations are minor
and easily overcome; moderate if soil properties or site
features are not favorable for the indicated use and
special planning, design, or maintenance is needed to
overcome or minimize the limitations; and severe if soil
properties or site features are so unfavorable or so
difficult to overcome that special design, significant
increases in construction costs, and possibly increased
maintenance are required.

Table 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
features are moderately favorable for the use and one or
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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
effluent 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 hillside seepage, can affect
public health. Ground water can be polluted if highly
permeable sand and gravel or fractured bedrock is less
than 4 feet below the base of the absorption field, if
slope is excessive, or if the water table is near the
surface. There must be unsaturated soil material beneath
the absorption field to filter the effluent effectively. Many
local ordinances require that this material be of a certain
thickness.

Sewage /agoons (aerobic) are shallow ponds
constructed to hold sewage while aerobic bacteria
decompose the solid and liquid wastes. Lagoons should
have a nearly level floor surrounded by cut slopes or
embankments of compacted soil. Lagoons generally are
designed to hold the sewage within a depth of 2 to 5
feet. Nearly 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.

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. Potlution 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. Siope,
bedrock, and cemented pans can cause construction
problems, and large stones can hinder compaction of
the lagoon floor.

Sanitary landfills are areas where solid waste is
disposed of by burying it in soil. There are two types of
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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 wind
erosion.

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
surface 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
good, fair, or poor as a source of roadfill and topsoil.
They are rated as a probable or improbable source of
sand and gravel. The ratings are based on soil
properties and site features that affect the removal of
the soil and its use as construction material. Normal
compaction, minor processing, and other standard
construction practices are assumed. Each soil is
evaluated to a depth of 5 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
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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 feet. It is assumed that soil layers
will be mixed during excavating and spreading. Many
soils have layers of contrasting suitability within their
profile. The table showing engineering index properties
provides detailed information about each soil layer. This
information can help determine the suitability of each
layer for use as roadfill. The performance of soil after it
is stabilized with lime or cement is not considered in the
ratings.

The ratings are based on soil properties, site features,
and observed performance of the soils. The thickness of
suitable material is a major consideration. The ease of
excavation is affected by large stones, a high water
table, and slope. How well the soil performs in place
after it has been compacted and drained is determined
by its strength (as inferred from the engineering
classification of the soil) and shrink-swell potential.

Soils rated good contain significant amounts of sand
or gravel or both. They have at least 5 feet of suitable
material, low shrink-swell potential, few cobbles and
stones, and slopes of 15 percent or less. Depth to the
water table is more than 3 feet. Soils rated fair are more
than 35 percent silt- and clay-sized particles and have a
plasticity index of less than 10. They have moderate
shrink-swell potential, slopes of 15 to 25 percent, or
many stones. Depth to the water table is 1 to 3 feet.
Soils rated poor have a plasticity index of more than 10,
a high shrink-swell potential, many stones, or slopes of
more than 25 percent. They are wet, and the depth to
the water table is less than 1 foot. They may have layers
of suitable material, but the material is less than 3 feet
thick.

Sand and gravel are natural aggregates suitable for
commercial use with a minimum of processing. Sand and
gravel are used in many kinds of construction.
Specifications for each use vary widely. In table 11, only
the probability of finding material in suitable quantity is
evaluated. The suitability of the material for specific
purposes is not evaluated, nor are factors that affect
excavation of the material.

The properties used to evaluate the soil as a source of
sand or gravel are gradation of grain sizes (as indicated
by the engineering classification of the soil), the
thickness of suitable material, and the content of rock
fragments. Kinds of rock, acidity, and stratification are
given in the soil series descriptions. Gradation of grain
sizes is given in the table on engineering index
properties.

A soil rated as a probable source has a layer of clean
sand or gravel or a layer of sand or gravel that is up to
12 percent silty fines. This material must be at least 3
feet thick and less than 50 percent, by weight, large
stones. All other soils are rated as an improbable
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source. Coarse fragments of soft bedrock, such as shale
and siltstone, are not considered to be sand and gravel.

Topsoil is used to cover an area so that vegetation
can be established and maintained. The upper 40 inches
of a soil is evaluated for use as topsoil. Also evaluated is
the reclamation potential of the borrow area.

Plant growth is affected by toxic material and by such
properties as soil reaction, available water capacity, and
fertility. The ease of excavating, loading, and spreading
is affected by rock fragments, slope, a water table, soil
texture, and thickness of suitable material. Reclamation
of the borrow area is affected by slope, a water table,
rock fragments, bedrock, and toxic material.

Soils rated good have friable loamy material to a depth
of at least 40 inches. They are free of stones and
cobbles, have little or no gravel, and have slopes of less
than 8 percent. They are low in content of soluble salts,
are naturally fertile or respond well to fertilizer, and are
not so wet that excavation is difficuit.

Soils rated fair are sandy soils, loamy soils that have a
relatively high content of clay, soils that have only 20 to
40 inches of suitable material, soils that have an
appreciable amount of gravel, stones, or soluble salts, or
soils that have slopes of 8 to 15 percent. The soils are
not so wet that excavation is difficult.

Soils rated poor are very sandy or clayey, have less
than 20 inches of suitable material, have a large amount
of gravel, stones, or soluble salts, have slopes of more
than 15 percent, or have a seasonal water table at or
near the surface.

The surface layer of most soils is generally preferred
for topsoil because of its organic matter content. Organic
matter greatly increases the absorption and retention of
moisture and nutrients for plant growth.

Water Management

Table 12 gives information on the soil properties and
site features that affect water management. The degree
and kind of soil limitations are given for pond reservoir
areas and for embankments, dikes, and levees. The
limitations are considered s/ight if soil properties and site
features are generally favorable for the indicated use
and limitations are minor and are easily overcome;
moderate if soil properties or site features are not
favorable for the indicated use and special planning,
design, or maintenance is needed to overcome or
minimize the limitations; and severe if soil properties or
site features are so unfavorable or so difficult to
overcome that special design, significant increase in
construction costs, and possibly increased maintenance
are required.

This table also gives for each soil the restrictive
features that affect drainage, irrigation, terraces and
diversions, and grassed waterways.

Pond reservoir areas hold water behind a dam or
embankment. Soils best suited to this use have low
seepage potential in the upper 60 inches. The seepage
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potential is determined by the permeability of the soil
and the depth to fractured bedrock or other permeable
material. 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,
constructed to impound water or to protect land against
overflow. In this table, the soils are rated as a source of
material for embankment fill. The ratings apply to the 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.

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
determine these properties.

Soil material in embankments must be resistant to
seepage, piping, and erosion and have favorable
compaction characteristics. Unfavorable features include
less than 5 feet of suitable material and a high content
of stones or boulders, organic matter, or saits or sodium.
A high water table affects the amount of usable material.
it also affects trafficability.

Drainage is the removal of excess surface and
subsurface water from the soil. How easily and
effectively the soil is drained depends on the depth to
bedrock, to a cemented pan, or to other layers that
affect the rate of water movement; permeability; depth to
a high water table or depth of standing water if the soil is
subject to ponding; slope; susceptibility to flooding;
subsidence of organic layers; and potential frost action.
Excavating and grading and the stability of ditchbanks
are affected by depth to bedrock or to a cemented pan,
large stones, slope, and the hazard of cutbanks caving.
The productivity of the soil after drainage is adversely
affected by extreme acidity or by toxic substances in the
root zone, such as salts, sodium, or sulfur. Availability of
drainage outlets is not considered in the ratings.

Irrigation is the controlled application of water to
supplement rainfall and support plant growth. The design
and management of an irrigation system are affected by
depth to the water table, the need for drainage, flooding,
available water capacity, intake rate, permeability,
erosion hazard, and slope. The construction of a system
is affected by large stones and depth to bedrock or to a
cemented pan. The performance of a system is affected
by the depth of the root zone, the amount of salts or
sodium, and soil reaction.

Terraces and diversions are embankments or a
combination of channels and ridges constructed across
a slope to reduce erosion and conserve moisture by
intercepting runoff. Slope, wetness, large stones, and
depth to bedrock or to a cemented pan affect the
construction of terraces and diversions. A restricted
rooting depth, a severe hazard of wind or water erosion,
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an excessively coarse texture, and restricted permeability
adversely affect maintenance.

Grassed waterways are natural or constructed
channels, generally broad and shallow, that conduct
surface water to outlets at a nonerosive velocity. Large
stones, wetness, slope, and depth to bedrock or to a

cemented pan affect the construction of grassed
waterways. A hazard of wind erosion, low available water
capacity, restricted rooting depth, toxic substances, such
as salts or sodium, and restricted permeability adversely
affect the growth and maintenance of the grass after
construction.
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Data relating to 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
benchmark soils. Established standard procedures are
followed. During the survey, many shallow borings are
made and examined to identify and classify the soils and
to delineate them on the soil maps. Samples are taken
from some typical profiles and tested in the laboratory to
determine grain-size distribution, plasticity, and
compaction characteristics. These results are reported in
table 16.

Estimates of soil properties are based on field
examinations, on laboratory tests of samples from the
survey area, and on laboratory tests of samples of
similar soils in nearby areas. Tests verify field
observations, verify properties that cannot be estimated
accurately by field observation, and help characterize
key soils.

The estimates of soil properties shown in the tables
include the range of grain-size distribution and Atterberg
limits, the engineering classifications, and the physical
and chemical properties of the major layers of each soil.
Pertinent soil and water features also are given.

Engineering Index Properties

Table 13 gives estimates of the engineering
classification and of the range of index properties for the
major layers of each soil in the survey area. Most soils
have layers of contrasting properties within the upper 5
or 6 feet.

Depth to the upper and lower boundaries of each layer
is indicated. The range in depth and information on other
properties of each layer are given for each soil series
under “Soil Series and Their Morphology.”

Texture is given in the standard terms used by the
U.S. Department of Agriculture. These terms are defined
according to percentages of sand, silt, and clay in the
fraction of the soil that is less than 2 millimeters in
diameter (fig. 10). “Loam,” for example, is soil that is 7
to 27 percent clay, 28 to 50 percent silt, and less than
52 percent sand. If the content of particles coarser than
sand is as much as about 15 percent, an appropriate
modifier is added, for example, “‘gravelly.” Textural terms
are defined in the Glossary.

percent sand

Figure 10.—Percentages of clay, silt, and sand in the basic USDA
soll textural classes.

Classification of the soils is determined according to
the Unified soil classification system (2) and the system
adopted by the American Association of State Highway
and Transportation Officials (7).

The Unified system classifies soils according to
properties that affect their use as construction 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, 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
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of fines (silt and clay). At the other extreme, soils in
group A-7 are fine grained. Highly organic soils are
classified in group A-8 on the basis of visual inspection.

If laboratory data are available, the A-1, A-2, and A-7
groups are further classified as A-1-a, A-1-b, A-2-4, A-2-
5, A-2-6, A-2-7, A-7-5, or A-7-6. As an additional
refinement, the suitability of a soil as subgrade material
can be indicated by a group index number. Group index
numbers range from 0 for the best subgrade material to
20 or higher for the poorest. The AASHTO classification
for soils tested, with group index numbers in
parentheses, is given in table 16.

Hock 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 ovendry weight. The
sieves, numbers 4, 10, 40, and 200 (USA Standard
Series), have openings of 4.76, 2.00, 0.420, and 0.074
millimeters, respectively. Estimates are based on
laboratory tests of soils sampled in the survey area and
in nearby areas and on estimates made in the field.

Liquid limit and plasticily index (Atterberg limits)
indicate the plasticity characteristics of a soil. The
estimates are based on test data from the survey area or
from nearby areas and on field examination.

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,
particularly structure, porosity, and texture. Permeability
is considered in the design of soil drainage systems,
septic tank absorption fields, and construction where the
rate of water movement under saturated conditions
affects behavior.

Available water capacily refers to the quantity of water
that the soil is capable of storing for use by plants. The
capacity for water storage is given in inches of water per
inch of soil for each major soil layer. The capacity varies,
depending on soil properties that affect the retention of
water and the depth of the root zone. The most
important properties are the content of organic matter,
soil texture, bulk density, and soil 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
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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
analyses. Soil reaction is important in selecting crops
and other plants, in evaluating soil amendments for
fertility and stabilization, and in determining the risk of
corrosion.

Salinity is a measure of soluble salts in the soil at
saturation. It is expressed as the electrical conductivity
of the saturation extract, in millimhos per centimeter at
25 degrees C. Estimates are based on field and
laboratory measurements at representative sites of
nonirrigated soils. The salinity of irrigated soils is
affected by the quality of the irrigation water and by the
frequency of water application. Hence, the salinity of
soils in individual fields can differ greatly from the value
given in the table. Salinity affects the suitability of a soil
for crop production, the stability of soil if used as
construction material, and the potential of the soil to
corrode metal and concrete.

Shrink-swell potential is the potential for volume
change in a soil with a loss or gain in moisture. Volume
change occurs mainly because of the interaction of clay
minerals with water and varies with the amount and type
of clay minerals in the soil. The size of the load on the
soil and the magnitude of the change in soil moisture
content influence the amount of swelling of soils in
place. Laboratory measurements of swelling of
undisturbed clods were made for many soils. For others,
swelling was estimated on the basis of the kind and
amount of clay minerals in the soil and on
measurements of similar soils.

If the shrink-swell potential is rated moderate to very
high, shrinking and swelling can cause damage to
buildings, roads, and other structures. Special design is
often needed.

Shrink-swell potential classes are based on the
change in length of an unconfined clod as moisture
content is increased from air-dry to field capacity. The
change is based on the soil fraction less than 2
millimeters in diameter. The classes are /ow, a change of
less than 3 percent; moderate, 3 to 6 percent; and 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,
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Erosion factor T is an estimate of the maximum
average annual rate of soil erosion by wind or water that
can occur without affecting crop productivity over a
sustained period. The rate is in tons per acre per year.

Wind erodibility groups are made up of soils that have
similar properties affecting their resistance to wind
erosion in cultivated areas. The groups indicate the
susceptibility of soil to wind erosion 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. Loamy sands, loamy fine sands, and loamy very
fine sands. These soils are very highly erodible. Crops
can be grown if intensive measures to control wind
erosion are used.

3. Sandy loams, coarse sandy loams, fine sandy
loams, and very fine sandy loams. These soils are highly
erodible. Crops can be grown if intensive measures to
control wind erosion are used.

4l.. Calcareous loamy soils that are less than 35
percent clay and more than 5 percent finely divided
calcium carbonate. These soils are 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 decomposition.

In table 14, the estimated content of organic matter 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
maintained or increased by returning crop residue to the
soil. Organic matter affects the available water capacity,
infiltration rate, and tilth. It is a source of nitrogen and
other nutrients for crops.
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Soil and Water Features

Table 15 gives information helpful in planning land
uses and engineering projects that are likely to be
affected by soil and water features.

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
according to the intake of water when the soils are
thoroughly wet and receive precipitation from long-
duration storms.

The four hydrologic soil groups are:

Group A. Soils having a high infiltration rate (low runoff
potential) when thoroughly wet. These consist mainly of
deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water
transmission.

Group B. Soils having a moderate infiltration rate when
thoroughly wet. These consist chiefly of moderately deep
or deep, moderately well drained or well drained soils
that have moderately fine texture to moderately coarse
texture. These soils have a moderate rate of water
transmission.

Group C. Soils having a slow infiltration rate when
thoroughly wet. These consist chiefly of soils having a
layer that impedes the downward movement of water or
soils of moderately fine 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 clay layer at or near the surface, and
soils that are shallow over nearly impervious material.
These soils have a very slow rate of water transmission.

In table 15, some soils are assigned to two hydrologic
groups. The first letter is for drained areas, and the
second is for undrained areas.

Flooding, the temporary inundation of an area, is
caused by overflowing streams, by runoff from adjacent
slopes, or by tides. Water standing for short periods after
rainfall or snowmelt and water in swamps and marshes
are 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
possible 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;
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November-May, for example, means that flooding can
occur during the period November through May.

The information is based on evidence in the soil
profile, namely thin strata of gravel, sand, silt, or clay
deposited by floodwater; irregular decrease in organic
matter content with increasing depth; and absence of
distinctive horizons that form in soils that are not subject
to flooding.

Also considered is 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
delineate 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
saturated 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 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. A perched
water table is water standing above an unsaturated
zone. In places an upper, or perched, water table is
separated from a lower one by a dry zone.

Only saturated zones within a depth of about 6 feet
are indicated. A plus sign preceding the range in depth
indicates that the water table is above the surface of the
soil. The first numeral in the range indicates how high
the water rises above the surface. The second numeral
indicates the depth below the surface.

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
coliapse of the soil and loss of strength on thawing.
Frost action occurs when moisture moves into the
freezing zone of the soil. Temperature, texture, density,
permeability, content of organic matter, and depth to the
water table are the most important factors considered in
evaluating the potential for frost action. It is assumed

that the soil is not insulated by vegetation or snow and is
not artificially drained. Silty and highly structured clayey
soils that have a high water table in winter are the most
susceptible to frost action. Well drained, very gravelly, or
very sandy soils are the least susceptible. Frost heave
and low soil strength during thawing cause damage
mainly to pavements and other rigid structures.

Risk of corrosion pertains to potential soil-induced
electrochemical or chemical action that dissolves or
weakens uncoated steel or concrete. The rate of
corrosion of uncoated steel is related to such factors as
soil moisture, particle-size distribution, acidity, and
electrical conductivity of the soil. The rate of corrosion of
concrete is based mainly on the sulfate and sodium
content, texture, moisture content, and acidity of the soil.
Special site examination and design may be needed if
the combination of factors creates a severe corrosion
environment. The steel in installations that intersect soil
boundaries or soil layers is more susceptible to corrosion
than steel in installations that are entirely within one kind
of soil or within one soil layer.

For uncoated steel, the risk of corrosion, expressed as
low, moderate, or high, is based on soil drainage class,
total acidity, electrical resistivity near field capacity, and
electrical conductivity of the saturation extract.

For concrete, the risk of corrosion is also expressed
as low, moderate, or high. It is based on soil texture,
acidity, and amount of sulfates in the saturation extract.

Engineering Index Test Data

Table 16 shows laboratory test data for several
pedons sampled at carefully selected sites in the survey
area. The pedons are representative of the series. The
soil samples were analyzed by the South Dakota
Department of Transportation, Division of Highways.

The testing methods generally are those of the
American Association of State Highway and
Transportation Officials (AASHTO) or the American
Society for Testing and Materials (ASTM).

The tests and methods are: AASHTO classification—M
145 (AASHTO), D 3282 (ASTM); Unified classification—
D 2487 (ASTM); Mechanical analysis—T 88 (AASHTO),
D 2217 (ASTM); Liquid limit—T 89 (AASHTO), D 423
(ASTM); Plasticity index—T 90 (AASHTO), D 424
(ASTM); and Moisture density, Method A—T 99
(AASHTO), D 698 (ASTM).



61

Classification of the Soils

The system of soil classification used by the National
Cooperative Soil Survey has six categories (70).
Beginning with the broadest, these categories are the
order, suborder, great group, subgroup, family, and
series. Classification is based on soil properties
observed in the field or inferred from those observations
or from laboratory measurements. In table 17, the soils
of the survey area are classified according to the
system. The categories are defined in the following
paragraphs.

ORDER. Ten soil orders are recognized. The
differences among orders reflect the dominant soil-
forming processes and the degree of soil formation.
Each order is identified by a word ending in sol. An
example is Mollisol.

SUBORDER. Each order is divided into suborders
primarily on the basis of properties that influence soil
genesis and are important to plant growth or properties
that reflect the most important variables within the
orders. The last syllable in the name of a suborder
indicates the order. An example is Boroll (Bor, meaning
cool, plus o/, from Mollisol).

GREAT GROUP. Each suborder is divided into great
groups on the basis of close similarities in kind,
arrangement, and degree of development of pedogenic
horizons; soil moisture and temperature regimes; and
base status. Each great group is identified by the name
of a suborder and by a prefix that indicates a property of
the soil. An example is Haptoborolls (Hap/, meaning
minimal horizonation, plus boroll, the suborder of the
Mollisols that have a frigid soil temperature and an ustic
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
transitions to other orders, suborders, or great groups.
Extragrades have some properties that are not
representative of the great group but do not indicate
transitions to any other known kind of soil. Each
subgroup is identified by one or more adjectives
preceding the name of the great group. The adjective
Typic identifies the subgroup that typifies the great
group. An example is Typic Haploborolls.

FAMILY. Families are established within a subgroup on
the basis of physical and chemical properties and other
characteristics that affect management. Mostly the

properties are those of horizons below plow depth where
there is much biological activity. Among the properties
and characteristics considered are particle-size class,
mineral content, temperature regime, depth of the root
Zone, consistence, moisture equivalent, slope, and
permanent cracks. A family name consists of the name
of a subgroup preceded by terms that indicate soil
properties. An example is fine-loamy, mixed, Typic
Haploborolis.

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 underlying
material can differ within a series.

Soil Series and Their Morphology

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

Characteristics of the soil and the material in which it
formed are identified for each series. The soil is
compared with similar soils and with nearby soils of
other series. A pedon, a small three-dimensional area of
soil, that is typical of the series in the survey area is
described. The detailed description of each soil horizon
follows standards in the Soil Survey Manual (8). Many of
the technical terms used in the descriptions are defined
in Soil Taxonomy (10). Unless otherwise stated, matrix
colors in the descriptions are for dry soil. Following the
pedon description is the range of important
characteristics of the soils in the series.

The map units of each soil series are described in the
section “Detailed Soil Map Units.”

Arnegard Series

The Arnegard series consists of deep, well drained
soils formed in loamy alluvium and glacial till in swales
on uplands. Permeability is moderate. Slopes range from
0 to 3 percent.

The Arnegard soils in this county are taxadjuncts to
the Arnegard series because they have lower chroma in
the A horizon than is defined as the range for the series.
This difference, however, does not alter the usefulness
or behavior of the soils.
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Arnegard soils are similar to Bowbells and Grassna
soils and commonly are near Max, Williams, and Zahl
soils. Bowbells and Grassna soils are moderately well
drained. Max, Williams, and Zahl soils have a mollic
epipedon that is less than 16 inches thick. They are on
side slopes, knolls, and ridges.

Typical pedon of Arnegard loam, in an area of Max-
Arnegard-Zahl loams, 1 to 6 percent slopes, 2,478 feet
east and 800 feet north of the southwest corner of sec.
14, T. 118 N, R. 66 W.

Ap—O0 to 8 inches; dark gray (10YR 4/1) loam, very dark
gray (10YR 3/1) moist; weak fine granular structure;
slightly hard, very friable; neutral; abrupt smooth
boundary.

Bw1—8 to 12 inches; dark grayish brown (10YR 4/2)
loam, very dark grayish brown (10YR 3/2) moist;
weak coarse prismatic structure parting to weak
medium subangular blocky; hard, friable; neutral;
clear wavy boundary.

Bw2—12 to 17 inches; brown (10YR 5/3) loam, very
dark grayish brown (2.5Y 3/2) moist; weak medium
and coarse prismatic structure parting to moderate
medium and coarse subangular blocky; hard, friable;
neutral; clear wavy boundary.

BC—17 to 23 inches; brown (10YR 5/3) loam, dark
grayish brown (2.5Y 4/2) moist; weak coarse
prismatic structure parting to moderate fine and
medium subangular blocky; hard, friable; neutral;
abrupt wavy boundary.

Ck—23 to 31 inches; light brownish gray (2.5Y 6/2)
loam, olive brown (2.5Y 4/4) moist; massive; hard,
friable; common fine and medium accumulations of
carbonate; strong effervescence; mildly alkaline;
clear wavy boundary.

C—31 to 60 inches; light brownish gray (2.5Y 6/2) loam,
olive brown (2.5Y 4/4) moist, common fine and
medium distinct yellowish brown (10YR 5/8) and
gray (10YR 5/1) mottles; massive; hard, friable;
common fine and medium accumulations of
carbonate; strong effervescence; moderately
alkaline.

The thickness of the solum ranges from 20 to 38
inches. The thickness of the mollic epipedon ranges
from 16 to 28 inches. The depth to free carbonates
ranges from 22 to 35 inches.

The A horizon has value of 3 or 4 (2 or 3 moist). It is 8
to 16 inches thick. It dominantly is loam but in some
pedons is silt loam. The Bw horizon has hue of 10YR or
2.5Y, value of 3 to 5 (2 to 4 moist), and chroma of 2 or
3. it is loam or clay loam. The C horizon has value of 5
to 7 (4 or 5 moist). It is loam, fine sandy loam, or clay
loam.
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Bowbells Series

The Bowbells series consists of deep, moderately well
drained soils formed in loamy alluvium and glacial till in
upland swales and on foot slopes. Permeability is
moderate in the subsoil and moderately slow in the
underlying material. Slopes range from 0 to 3 percent.

The Bowbells soils in this county are taxadjuncts to
the Bowbells series because they have lower chroma in
the A horizon than is defined as the range for the series.
This difference, however, does not alter the usefulness
or behavior of the soils.

Bowbells soils are similar to Arnegard and Grassna
soils and commonly are near Niobell, Noonan, and
Williams soils. Arnegard and Grassna soils do not have
an argillic horizon. Niobell and Noonan soils have a
natric horizon. They are on flats and the lower side
slopes and in swales. The well drained Williams soils are
higher on the landscape than the Bowbells soils.

Typical pedon of Bowbells loam, in an area of
Williams-Bowbells loams, 1 to 6 percent slopes, 900 feet
east and 140 feet south of the northwest corner of sec.
15, T. 119 N,, R. 69 W.

Ap—o0 to 6 inches; dark gray (10YR 4/1) loam, black
(10YR 2/1) moist; moderate fine granular structure;
slightly hard, friable; slightly acid; abrupt smooth
boundary.

A—6 to 11 inches; dark gray (10YR 4/1) loam, black
(10YR 2/1) moist; weak medium subangular blocky
structure parting to moderate medium granular;
slightly hard, friable; slightly acid; clear smooth
boundary.

Bt1—11 to 17 inches; dark grayish brown (10YR 4/2)
clay loam, very dark grayish brown (10YR 3/2)
moist; moderate medium prismatic structure parting
to moderate medium subangular blocky; hard,
friable, slightly sticky and slightly plastic; neutral;
clear wavy boundary.

Bt2—17 to 27 inches; grayish brown (10YR 5/2) clay
loam, very dark grayish brown (10YR 3/2) moist;
moderate medium prismatic structure parting to
moderate medium subangular blocky; hard, friable,
slightly sticky and slightly plastic; neutral; abrupt
wavy boundary.

Ck—27 to 41 inches; light brownish gray (2.5Y 6/2) clay
loam, light olive brown (2.5Y 5/4) moist; few
medium prominent strong brown (7.5YR 5/8)
mottles; massive; hard, friable; common fine
accumulations of carbonate; strong effervescence;
moderately alkaline; gradual wavy boundary.

C—41 to 60 inches; light yellowish brown (2.5Y 6/4) clay

loam, light olive brown (2.5Y 5/4) moist; many fine
and medium prominent strong brown (7.5YR 5/8)
mottles; massive; hard, friable; few fine
accumulations of carbonate; strong effervescence;
moderately alkaline.
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The thickness of the solum ranges from 22 to 38
inches. The depth to free carbonates ranges from 22 to
36 inches. The thickness of the mollic epipedon ranges
from 16 to 27 inches.

The A horizon has value of 3 or 4 (2 or 3 moist). It is 8
to 15 inches thick. It is loam, silt loam, or clay loam. It is
slightly acid or neutral. The Bt horizon has hue of 10YR
or 2.5Y, value of 4 to 6 (2 or 3 moist), and chroma of 2
or 3. it is clay loam or loam. It is slightly acid or neutral.
Some pedons have a BC horizon. The C horizon has
value of 4 to 6 (3 to 5 moist) and chroma of 2 to 4. It is
loam or clay loam.

Bowdle Series

The Bowdle series consists of well drained soils that
are moderately deep over gravelly material. These soils
formed in loamy sediment over gravelly sand. They are
on terraces. Permeability is moderate in the subsoil and
rapid in the underlying material. Slopes range from 0 to 9
percent.

The Bowdle soils in this county are taxadjuncts to the
Bowdle series because they have lower chroma in the A
horizon than is defined as the range for the series. This
difference, however, does not alter the usefulness or
behavior of the soils.

Bowdle soils commonly are near Lehr, Manning, Tally,
and Wabek soils. Lehr and Wabek soils have gravelly
material within a depth of 20 inches. They are on ridges
and knolls. Manning and Tally soils are in positions on
the landscape similar to those of the Bowdle soils. They
contain less clay in the subsoil than the Bowdie soils.
Also, Tally soils do not have gravelly material within a
depth of 40 inches.

Typical pedon of Bowdle loam, 0 to 3 percent slopes,
375 feet north and 120 feet west of the southeast corner
of sec. 20, T. 119 N,, R. 67 W.

Ap—0 to 7 inches; dark gray (10YR 4/1) loam, black
(10YR 2/1) moist; weak fine granular structure;
slightly hard, very friable; neutral; abrupt smooth
boundary.

Bw1—7 to 15 inches; dark grayish brown (10YR 4/2)
loam, very dark brown (10YR 2/2) moist; moderate
medium prismatic structure parting to moderate
medium subangular blocky; hard, friable; neutral;
clear wavy boundary.

Bw2—15 to 21 inches; grayish brown (10YR 5/2) loam,
very dark grayish brown (10YR 3/2) moist; moderate
medium prismatic structure parting to moderate
coarse and medium subangular blocky; hard, friable;
neutral; clear wavy boundary.

Ck—21 to 24 inches; light brownish gray (10YR 6/2)
gravelly sandy loam, dark grayish brown (10YR 4/2)
moist; single grain; loose; strong effervescence;
moderately alkaline; clear wavy boundary.
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2C—24 to 60 inches; pale brown (10YR 6/3) gravelly
sand, brown (10YR 4/3) moist; single grain; loose,
strong effervescence; moderately alkaline.

The thickness of the solum and the depth to free
carbonates range from 17 to 30 inches. The thickness of
the mollic epipedon ranges from 16 to 30 inches. The
depth to gravelly material ranges from 20 to 40 inches.

The A horizon has value of 3 or 4 (2 or 3 moist). Itis 5
to 8 inches thick. It dominantly is loam but in some
pedons is silt loam. It is slightly acid or neutral. The B
horizon has value of 3 to 5 (2 or 3 moist) and chroma of
1 or 2. The clay content in the part of the control section
above the gravelly material averages as low as 18
percent in some pedons and as high as 25 percent in
others. Some pedons have a BC horizon. The 2C
horizon has hue of 10YR or 2.5Y, value of 4 to 6 (3to 5
moist), and chroma of 2 to 4.

Bryant Series

The Bryant series consists of deep, well drained soils
formed in silty glacial till on uplands. Permeability is
moderate. Slopes range from 0 to 6 percent.

Bryant soils are similar to Max soils and commonly are
near Grassna, Max, Mondamin, Tonka, and Williams
soils. Grassna soils have a mollic epipedon that is more
than 16 inches thick. They are in swales. Max and
Williams soils contain more sand throughout than the
Bryant soils. They are in positions on the landscape
similar to those of the Bryant soils. Mondamin soils
contain more clay in the subsoil than the Bryant soils.
Also, they are higher on the landscape. The poorly
drained Tonka soils are in depressions.

Typical pedon of Bryant silt loam, in an area of Bryant-
Grassna silt loams, 0 to 2 percent slopes, 1,650 feet
north and 220 feet east of the southwest corner of sec.
16, T. 118 N,, R. 70 W.

Ap—O0 to 6 inches; dark grayish brown (10YR 4/2) silt
loam, very dark brown (10YR 2/2) moist; moderate
fine and medium granular structure; slightly hard,
very friable; slightly acid; abrupt smooth boundary.

Bw1—6 to 11 inches; dark grayish brown (10YR 4/2)
silty clay loam, very dark grayish brown (10YR 3/2)
moist; moderate medium prismatic structure parting
to moderate medium and fine subangular blocky;
hard, friable, slightly sticky and slightly plastic;
neutral; clear smooth boundary.

Bw2—11 to 17 inches; brown (10YR 5/3) silty clay loam,
dark brown (10YR 4/3) moist; moderate medium
prismatic structure parting to moderate medium
subangular blocky; hard, friable, slightly sticky and
slightly plastic; neutral; abrupt wavy boundary.

BCk—17 to 21 inches; pale brown (10YR 6/3) silty clay
loam, brown (10YR 5/3) moist; moderate medium
prismatic structure parting to moderate medium
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subangular blocky; hard, friable, slightly sticky and
slightly plastic; few fine accumulations of carbonate;
strong effervescence; moderately alkaline; clear
wavy boundary.

Ck—21 to 34 inches; light yellowish brown (2.5Y 6/4) silt
loam, light olive brown (2.5Y 5/4) moist; massive;
hard, friable, slightly sticky and slightly plastic;
common fine accumulations of carbonate; strong
effervescence; moderately alkaline; gradual wavy
boundary.

C—34 to 60 inches; light yellowish brown (2.5Y 6/4) silt
loam, light olive brown (2.5Y 5/4) moist; common
fine and medium strong brown (7.5YR 5/6) mottles;
massive; slightly hard, friable, slightly sticky and
slightly plastic; common fine accumulations of
carbonate; strong effervescence; moderately
alkaline.

The thickness of the solum ranges from 14 to 30
inches. The thickness of the moliic epipedon ranges
from 10 to 16 inches. The depth to free carbonates
ranges from 12 to 25 inches.

The A horizon has value of 4 or 5 (2 or 3 moist) and
chroma of 1 or 2. It dominantly is silt loam but in some
pedons is loam. It is 5 to 8 inches thick. It is slightly acid
or neutral. The Bw and C horizons are loam, silt loam,
clay loam, or silty clay loam. The Bw horizon has hue of
10YR or 2.5Y and value of 4 to 6 (3 to 5 moist). It is
neutral or mildly alkaline. The C horizon has hue of
10YR or 2.5Y, value of 5 to 7 (4 or 5 moist), and chroma
of 2 to 4. It is mildly alkaline or moderately alkaline.
Some pedons do not have a BC horizon.

Cavo Series

The Cavo series consists of deep, moderately well
drained soils formed in glacial till on uplands.
Permeability is very slow in the subsoil and slow in the
underlying material. Slopes range from 0 to 6 percent.

Cavo soils are similar to Niobell and Noonan soils and
commonly are near Miranda, Niobell, Noonan, and Raber
soils. Niobell soils do not have columnar structure in the
Bt horizon. Miranda and Noonan soils contain less clay
in the subsoil than the Cavo soils. Also, Miranda soils
have visible saits within a depth of 16 inches. They are
in slight depressions. Raber soils do not have a natric
horizon. They are higher on the landscape than the Cavo
soils.

Typical pedon of Cavo loam, in an area of Raber-Cavo
complex, 0 to 2 percent slopes, 800 feet north and 525
feet east of the southwest corner of sec. 6, T. 117 N.,.R.
72 W.

A—0 to 3 inches; gray (10YR 5/1) loam, black (10YR
2/1) moist; weak fine granular structure; slightly
hard, very friable; slightly acid; clear smooth
boundary.
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E—3 to 5 inches; gray (10YR 5/1) loam, very dark
grayish brown (10YR 3/2) moist; weak thin platy
structure parting to weak fine granular; slightly hard,
very friable; neutral; abrupt smooth boundary.

Bt1—>5 to 9 inches; grayish brown (2.5Y 5/2) clay, very
dark grayish brown (2.5Y 3/2) moist; strong medium
columnar structure parting to strong fine and
medium blocky; thin continuous gray (10YR 6/1)
coatings on the top of the columns; extremely hard,
firm, sticky and plastic; mildly alkaline; clear smooth
boundary.

Bt2—9 to 12 inches; dark grayish brown (2.5Y 4/2) clay,
very dark grayish brown (2.5Y 3/2) moist; moderate
medium prismatic structure parting to strong fine
and medium blocky; very hard, firm, sticky and
plastic; moderately alkaline; abrupt wavy boundary.

BCk—12 to 23 inches; grayish brown (2.5Y 5/2) clay,
dark grayish brown (2.5Y 4/2) moist; weak coarse
prismatic structure parting to moderate medium
subangular blocky; very hard, firm, sticky and plastic;
few fine accumulations of carbonate; strong
effervescence; few fine nests of salts in the lower
part; moderately alkaline; clear wavy boundary.

Ck—23 to 30 inches; light brownish gray (2.5Y 6/2) clay
loam, dark grayish brown (2.5Y 4/2) moist; few
medium prominent yellowish red (5YR 4/6) mottles:
moderate medium subangular blocky structure; very
hard, firm, sticky and plastic; common fine and
medium accumulations of carbonate; strong
effervescence; few fine nests of salts; moderately
alkaline; gradual wavy boundary.

C—30-to 60 inches; light gray (2.5Y 7/2) clay loam, olive
brown (2.5Y 4/4) moist; common medium prominent
strong brown (7.5YR 5/8) and distinct gray (10YR
5/1) mottles; massive; hard, firm, slightly sticky and
slightly plastic; strong effervescence; moderately
alkaline.

The thickness of the solum ranges from 18 to 30
inches. The thickness of the mollic epipedon ranges
from 10 to 18 inches. The depth to free carbonates
ranges from 10 to 17 inches.

The A horizon has value of 4 or 5 (2 or 3 moist) and
chroma of 1 or 2. It is 3 to 5 inches thick. It dominantly is
loam but in some pedons is silt loam. It is slightly acid or
neutral. The E horizon has value of 5 to 7 (3 or 4 moist)
and chroma of 1 or 2. It is 2 to 4 inches thick. It is loam
or silt loam. It is slightly acid or neutral. The Bt horizon
has hue of 10YR or 2.5Y and chroma of 1 or 2. It is clay
loam or clay. The clay content in this horizon averages
as low as 35 percent in some pedons and as high as 48
percent in others. The C horizon has hue of 2.5Y or 5Y
and value of 5 to 7 (4 or 5 moist). It is clay loam or clay.
It is moderately alkaline or strongly alkaline.
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Grassna Series

The Grassna series consists of deep, moderately well
drained soils formed in silty alluvium in swales on
uplands. Permeability is moderate. Slopes range from 0
to 6 percent.

The Grassna soils in this county are taxadjuncts to the
Grassna series because they have lower chroma in the
A horizon than is defined as the range for the series.
This difference, however, does not alter the usefulness
or behavior of the soils.

Grassna soils are similar to Arnegard and Bowbells
soils and commonly are near Bryant and Tonka soils.
Arnegard and Bowbells soils contain more sand
throughout than the Grassna soils. Bryant soils have a
mollic epipedon that is less than 16 inches thick. They
are on the higher parts of the landscape. The poorly
drained Tonka soils are in depressions.

Typical pedon of Grassna silt loam, in an area of
Bryant-Grassna silt loams, 2 to 6 percent slopes, 2,328
feet north and 483 feet east of the southwest corner of
sec. 15, T. 118 N,, R. 70 W.

Ap—0 to 7 inches; dark gray (10YR 4/1) silt loam, black
(10YR 2/1) moist; moderate fine and medium
granular structure; slightly hard, very friable, slightly
sticky and slightly plastic; neutral; abrupt smooth
boundary.

Bw1—7 to 20 inches; dark grayish brown (10YR 4/2)
silty clay loam, very dark grayish brown (10YR 3/2)
moist; weak medium prismatic structure parting to
moderate medium and fine subangular blocky; hard,
friable, slightly sticky and slightly plastic; neutral;
clear wavy boundary.

Bw2—20 to 32 inches; dark grayish brown (10YR 4/2)
silty clay loam, very dark grayish brown (10YR 3/2)
moist; faces of peds are very dark gray (10YR 3/1)
when moist; moderate medium prismatic structure
parting to strong medium and fine subangular
blocky; hard, friable, slightly sticky and slightly
plastic; neutral; clear wavy boundary.

BC—32 to 38 inches; light olive brown (2.5Y 5/4) silt
loam, dark grayish brown (2.5Y 4/2) moist;
moderate medium prismatic structure parting to
moderate medium and fine subangular blocky; hard,
friable, slightly sticky and slightly plastic; neutral;
abrupt wavy boundary.

Ck—38 to 47 inches; light yellowish brown (2.5Y 6/4) silt
loam, light olive brown (2.5Y 5/4) moist;, massive;
slightly hard, slightly sticky and slightly plastic;
common fine accumulations of carbonate; strong
effervescence; moderately alkaline; clear wavy
boundary.

C—47 to 60 inches; pale yellow (2.5Y 7/4) silt loam, light
olive brown (2.5Y 5/4) moist; common fine and
medium distinct strong brown (7.5YR 5/6) and light
gray (10YR 6/1) mottles; massive; slightly hard,
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friable, slightly sticky and slightly plastic; strong
effervescence; moderately alkaline.

The thickness of the solum ranges from 24 to 42
inches. The thickness of the mollic epipedon ranges
from 18 to 38 inches.

The A horizon has value of 3 or 4 (2 or 3 moist). It
dominantly is silt loam but in some pedons is loam or
silty clay loam. It is slightly acid or neutral. It is 7 to 10
inches thick. The Bw horizon has value of 4 or 5 (3 or 4
moist) and chroma of 2 or 3. It is loam, silt loam, or silty
clay loam. It is neutral or mildly alkaline. Some pedons
do not have a BC horizon. The C horizon has value of 5
or 6 moist and chroma of 2 to 4. It dominantly is silt
loam, but in some pedons it is coarser or finer textured
below a depth of 40 inches. It is mildly alkaline or
moderately alkaline.

Harriet Series

The Harriet series consists of deep, poorly drained
soils formed in silty and clayey alluvium on flood plains.
Permeability is very slow. Slopes are 0 to 1 percent.

Harriet soils are similar to Heil soils and commonly are
near Heil, La Prairie, Miranda, Ranslo, and Williams soils.
In Heil soils free carbonates are leached below a depth
of 18 inches. These soils are in depressions. La Prairie
soils contain less clay in the subsoil than the Harriet
soils and do not have a natric horizon. They are on
terraces. The somewhat poorly drained Miranda soils
formed in glacial till on flats and foot slopes near the
margin of the flood plains. The somewhat poorly drained
Ranslo soils are higher on the flood plains than the
Harriet soils. Also, they have a thicker surface layer.
Williams soils formed in glacial till and do not have a
natric horizon. They are on uplands.

Typical pedon of Harriet silt loam, in an area of
Ranslo-Harriet silt loams, 1,500 feet north and 950 feet
west of the southeast corner of sec. 27, T. 119 N., R. 66
W.

E—O to 3 inches; gray (10YR 5/1) silt loam, very dark
gray (10YR 3/1) moist; weak medium and thick platy
structure; soft, very friable; moderately alkaline;
abrupt wavy boundary.

Bt1—3 to 8 inches; dark gray (10YR 4/1) silty clay, very
dark gray (10YR 3/1) moist; moderate medium
columnar structure parting to strong fine and
medium blocky; extremely hard, very firm, sticky and
plastic; thin gray (10YR 6/1) coatings on the top of
the columns; strongly alkaline; abrupt wavy
boundary.

Bt2—8 to 11 inches; gray (10YR 5/1) silty clay, very dark
gray (10YR 3/1) moist; moderate medium prismatic
structure parting to moderate medium subangular
blocky; very hard, very firm, sticky and plastic;
strongly alkaline; abrupt wavy boundary.
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Cz—11 to 24 inches; olive gray (5Y 5/2) silty clay, very
dark gray (5Y 3/1) moist; weak medium subangular
blocky structure; very hard, firm, sticky and plastic;
common medium nests of salt crystals; violent
effervescence; strongly alkaline; clear wavy
boundary.

Cky—24 to 42 inches; pale olive (5Y 6/3) silty clay loam,
olive (5Y 5/3) moist; massive; slightly hard, firm;
common fine nests of gypsum and salt crystals; few
fine accumulations of carbonate; violent
effervescence; strongly alkaline; gradual wavy
boundary.

C—42 to 60 inches; pale olive (5Y 6/3) silty clay loam,
olive (5Y 5/3) moist; massive; slightly hard, friable;
few medium accumulations of carbonate; strong
effervescence; strongly alkaline.

The thickness of the solum ranges from 10 to 24
inches. The depth to salt crystals ranges from 5 to 16
inches. Some pedons have a buried A horizon or strata
of coarser textured material below a depth of 30 inches.

Some pedons have an A horizon, which is 1 to 2
inches thick. The E horizon has hue of 10YR or 2.5Y
and value of 5 or 6 (2 or 3 moist). It is 1 to 5 inches
thick. It dominantly is silt loam but in some pedons is
loam or very fine sandy loam. It is neutral to moderately
alkafine. The Bt horizon has hue of 10YR or 2.5Y, value
of 4 or 5 (2 or 3 moist), and chroma of 1 or 2. It is silty
clay, clay loam, or clay. The C horizon has hue of 2.5Y
or 5Y, value of 5 to 7 (3 to 5 moist), and chroma of 1 to
3. It is loam, clay loam, silty clay loam, or silty clay.

Heil Series

The Heil series consists of deep, poorly drained soils
formed in clayey and loamy alluvium in depressions on
uplands. Permeability is very slow. Slopes are 0 to 1
percent.

Heil soils are similar to Harriet soils and commonly are
near Harriet, Nishon, Parnell, Tonka, and Williams soils.
Harriet soils have free carbonates within a depth of 18
inches. They are on flood plains. Nishon, Parnell, and
Tonka soils are in positions on the landscape similar to
those of the Heil soils. Nishon soils do not have a mollic
epipedon or a natric horizon. The surface layer of Parnell
and Tonka soils is thicker than that of the Heil soils. The
well drained Williams soils are higher on the landscape
than the Heil soils. They do not have a natric horizon.

Typical pedon of Heil silt loam, 1,200 feet west and
110 feet north of the southeast corner of sec. 26, T. 118
N., R. 66 W.

E—O0 to 2 inches; gray (10YR 6/1) silt loam, very dark
gray (10YR 3/1) moist; moderate fine subanguiar
blocky and weak thin platy structure; slightly hard,
friable; neutral; abrupt wavy boundary.

Bt1—2 to 5 inches; dark gray (10YR 4/1) silty clay, very
dark gray (10YR 3/1) moist; strong coarse and
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medium columnar structure parting to strong coarse
and medium subangular blocky; light gray (10YR
7/1) coatings on the top of the columns; extremely
hard, very firm, sticky and plastic; mildly alkaline;
clear smooth boundary.

Bt2—5 to 12 inches; dark gray (10YR 4/1) silty clay, very
dark gray (10YR 3/1) moist; moderate coarse and
medium prismatic structure parting to strong medium
and fine subangular blocky; very hard, very firm,
sticky and plastic; mildly alkaline; abrupt wavy
boundary.

BCz—12 to 23 inches; dark gray (5Y 4/1) silty clay, very
dark gray (5Y 3/1) moist; moderate coarse and
medium prismatic structure parting to moderate
medium subangular blocky; very hard, firm, sticky
and plastic; many fine and medium nests of gypsum
and salt crystals; mildly alkaline; gradual wavy
boundary.

Czg—23 to 45 inches; dark gray (5Y 4/1) silty clay, very
dark gray (5Y 3/1) moist; moderate medium
subangular blocky structure; very hard, firm, sticky
and plastic; common fine and medium nests of
gypsum and salt crystals; slight effervescence;
moderately alkaline; gradual wavy boundary.

Ckg—45 to 60 inches; light olive gray (5Y 6/2) clay
loam, olive gray (5Y 5/2) moist; common fine and
medium prominent strong brown (7.5YR 5/8)
mottles; massive; hard, firm, slightly sticky and
slightly plastic; common fine accumulations of
carbonate; strong effervescence; moderately
alkaline.

The depth to free carbonates ranges from 18 to 48
inches. Some pedons have an A horizon, which is 1 to 2
inches thick. The E horizon has hue of 10YR or 2.5Y
and value of 4 to 6 (3 or 4 moist). It is 1 to 4 inches
thick. It dominantly is silt loam but in some pedons is
silty clay loam. The Bt horizon has hue of 10YR, 2.5Y, or
5Y, value of 4 or 5 (3 or 4 moist), and chroma of 1 or 2.
It is silty clay or clay. it is mildly alkaline or moderately
alkaline. Some pedons do not have a BC horizon. The
Cg horizon has hue of 2.5Y or 5Y, value of 4 to 6 (3to 5
moist), and chroma of 1 to 4. It is clay loam, silty clay
loam, or silty clay. It is moderately alkaline or strongly
alkaline. Clay loam glacial till is at a depth of 40 to 60
inches in some pedons.

La Prairie Series

The La Prairie series consists of deep, moderately well
drained soils formed in loamy and silty alluvium on
stream terraces and flood plains. Permeability is
moderate. Slopes range from 0 to 3 percent.

La Prairie soils commonly are near Bowdle, Harriet,
Lehr, Ranslo, and Williams soils. Bowdle and Lehr soils
are underlain by sand and gravel. They are on terraces.
The poorly drained Harriet and somewhat poorly drained
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Ranslo soils are on flood plains. They have a natric
horizon. Williams soils formed in loamy glacial till and
have an argitlic horizon. They are higher on the
landscape than the La Prairie soils.

Typical pedon of La Prairie loam, 1,870 feet north and
168 feet west of the southeast corner of sec. 8, T. 118
N., R. 66 W.

Ap—O0 to 6 inches; dark gray (10YR 4/1) loam, very dark
gray (10YR 3/1) moist; weak medium subangular
blocky structure parting to moderate medium and
fine granular; slightly hard, friable; mildly alkaline;
abrupt smooth boundary.

A—6 to 15 inches; dark gray (10YR 4/1) loam, very dark
gray (10YR 3/1) moist; weak medium subangular
blocky structure; slightly hard, very friable;
moderately alkaline; clear wavy boundary.

Bw—15 to 23 inches; dark gray (10YR 4/1) silt loam,
very dark gray (10YR 3/1) moist; weak coarse
prismatic structure parting to weak medium
subangular blocky; slightly hard, very friable; slight
effervescence; moderately alkaline; clear wavy
boundary.

Ck1—23 to 31 inches; grayish brown (10YR 5/2) silt
loam, dark brown (10YR 3/3) moist; weak coarse
and medium subangular blocky structure; slightly
hard, friable; few fine accumulations of carbonate;
strong effervescence; moderately alkaline; gradual
wavy boundary.

Ck2—31 to 60 inches; grayish brown (2.5Y 5/2) silt
loam, dark grayish brown (2.5Y 4/2) moist; massive;
slightly hard, friable; common fine accumulations of
carbonate; strong effervescence; moderately
alkaline.

The thickness of the mollic epipedon ranges from 20
to 36 inches. The depth to free carbonates ranges from
0 to 25 inches. A buried A horizon is below a depth of
20 inches in some pedons.

The A horizon has value of 3 or 4 (2 or 3 moist). It is
14 to 26 inches thick. It is loam or silt loam. The Bw and
C horizons also are loam or silt loam. They are mildly
alkaline or moderately alkaline. The Bw horizon has hue
of 10YR or 2.5Y, value of 3 to 5 (2 or 3 moist), and
chroma of 1 to 3. The C horizon has value of 4 to 6 (3 to
5 moist) and chroma of 1 to 3. Some pedons have strata
of sand or clay below a depth of 40 inches.

Lehr Series

The Lehr series consists of somewhat excessively
drained soils that are shallow over gravelly material.
These soils formed in loamy and gravelly deposits on
terraces. Permeability is moderately rapid in the subsoil
and rapid in the underlying material. Slopes range from 0O
to 6 percent.

Lehr soils are similar to Manning and Wabek soils and
commonly are near Bowdle, Manning, and Wabek soils.
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Bowdle soils are 20 to 40 inches deep over gravelly
material. They are on the lower parts of the landscape.
Manning soils contain more sand in the subsoil than the
Lehr soils. The excessively drained Wabek soils are on
the higher convex parts of the landscape. They are 7 to
14 inches deep over gravelly sand.

Typical pedon of Lehr loam, 0 to 3 percent slopes,
2,600 feet west and 350 feet north of the southeast
corner of sec. 7, T. 118 N, R. 66 W.

A—oO0 to 5 inches; dark gray (10YR 4/1) loam, very dark
brown (10YR 2/2) moist; weak medium subangular
blocky structure parting to weak fine and medium
granular; slightly hard, very friable; neutral; abrupt
smooth boundary.

Bw1—5 to 9 inches; dark grayish brown (10YR 4/2)
loam, very dark grayish brown (10YR 3/2) moist;
faces of peds are very dark brown (10YR 2/2) when
moist; moderate medium prismatic structure parting
to moderate medium subangular blocky; hard,
friable; neutral; clear wavy boundary.

Bw2—9 to 15 inches; dark grayish brown (10YR 4/2)
loam, very dark grayish brown (10YR 3/2) moist;
moderate medium prismatic structure parting to
moderate fine and medium subangular blocky; hard,
friable; mildly alkaline; gradual wavy boundary.

2Ck—15 to 26 inches; grayish brown (2.5Y 5/2) gravelly
loamy sand, dark grayish brown (2.5Y 4/2) moist;
single grain; loose; few fine and medium
accumulations of carbonate; violent effervescence;
moderately alkaline; gradual smooth boundary.

2C—26 to 60 inches; light brownish gray (2.5Y 6/2)
gravelly loamy sand, dark grayish brown (2.5Y 4/2)
moist; single grain; loose; strong effervescence;
mildly alkaline.

The thickness of the solum, or the depth to gravelly
material, ranges from 14 to 20 inches. The thickness of
the mollic epipedon ranges from 10 to 16 inches.

The A horizon has value of 4 or 5 (2 or 3 moist) and
chroma of 1 or 2. It dominantly is loam but in some
pedons is sandy loam. It is 5 to 8 inches thick. The Bw
horizon has value of 4 or 5 (3 or 4 moist) and chroma of
2 or 3. It is loam or clay loam. The 2C horizon has hue
of 10YR or 2.5Y, value of 5 to 7 (4 or 5 moist), and
chroma of 2 to 4.

Manning Series

The Manning series consists of somewhat excessively
drained soils that are shallow or moderately deep over
gravelly material. These soils formed in loamy sediment
over gravelly material. They are on terraces. Permeability
is moderately rapid above the gravelly material and very
rapid in the gravelly material. Slopes range from 0 to 3
percent.
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Manning soils are similar to Lehr soils and commonly
are near Bowdle, Lehr, Tally, and Wabek soils. Bowdle
and Lehr soils are in positions on the landscape similar
to those of the Manning soils. Bowdle soils are well
drained. Lehr soils contain more clay in the subsoil than
the Manning soils. Tally soils do not have gravelly
material within a depth of 40 inches. They are on slight
rises and on some ridges. The excessively drained
Wabek soils are 7 to 14 inches deep over gravelly
material. They are on knolls and ridges.

Typical pedon of Manning sandy loam, 0 to 3 percent
slopes, 2,300 feet east and 210 feet south of the
northwest corner of sec. 34, T. 119 W,, R. 67 N.

Ap—0 to 7 inches; dark grayish brown (10YR 4/2) sandy
loam, very dark grayish brown (10YR 3/2) moist;
weak medium and fine granular structure; slightly
hard, very friable; neutral; abrupt smooth boundary.

Bw1—7 to 11 inches; dark brown (10YR 4/3) sandy
loam, very dark grayish brown (10YR 3/2) moist;
weak coarse and medium prismatic structure parting
to moderate medium subangular blocky; hard, very
friable; neutral; clear smooth boundary.

Bw2—11 to 17 inches; dark brown (10YR 4/3) sandy
loam, dark brown (10YR 3/3) moist; weak coarse
and medium prismatic structure parting to moderate
medium subangular blocky; hard, very friable;
neutral; clear smooth boundary.

BC—17 to 22 inches; brown (10YR 5/3) loamy sand,
olive brown (2.5Y 4/4) moist; weak coarse prismatic
structure; slightly hard, very friable; mildly alkaline;
abrupt wavy boundary.

2Ck—22 to 28 inches; grayish brown (2.5Y 5/2) gravelly
loamy sand, olive brown (2.5Y 4/4) moist; single
grain; loose; carbonate coatings on underside of
pebbles; strong effervescence; moderately alkaline;
clear wavy boundary.

2C—28 to 60 inches; pale brown (10YR 6/3) gravelly
sand, brown (10YR 4/3) moist; single grain; loose;
slight and strong effervescence; mildly alkaline.

The thickness of the solum ranges from 14 to 26
inches. The thickness of the mollic epipedon ranges
from 10 to 16 inches. The depth to free carbonates
ranges from 15 to 26 inches. The depth to gravelly
material ranges from 18 to 30 inches.

The A horizon has value of 4 or 5 (2 or 3 moist). It is
sandy loam, fine sandy loam, or loam. It is 5 to 8 inches
thick. The Bw horizon has value of 4 to 6 (3 or 4 moist)
and chroma of 2 to 4. It is fine sandy loam, sandy loam,
or loam. It is neutral or mildly alkaline. Some pedons do
not have a BC horizon. The 2C horizon has value of 5 to
7 (4 to 6 moist) and chroma of 2 to 4.

Manning Variant

The Manning Variant consists of somewhat poorly
drained soils formed in gravelly alluvium overlying loamy
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glacial till. These soils are very shallow over gravelly
material. They are adjacent to depressions in the
uplands. Permeability is moderately rapid or rapid in the
upper part of the soils and slow in the lower part. Slopes
range from O to 3 percent.

Manning Variant soils are near Bowbells, Parnell, and
Williams soils. Bowbells soils formed in loamy alluvium.
They are in swales on uplands. The very poorly drained
Parnell soils are in depressions. The well drained
Williams soils formed in loamy glacial till on uplands.

Typical pedon of Manning Variant loam, 0 to 3 percent
slopes, 500 feet north and 1,170 feet east of the
southwest corner of sec. 31, T. 120 N, R. 69 W.

A—0 to 4 inches; very dark gray (10YR 3/1) loam, black
(10YR 2/1) moist; weak fine granular structure;
slightly hard, very friable; mildly alkaline; abrupt
smooth boundary.

AC—4 to 10 inches; grayish brown (10YR 5/2) gravelly
loamy sand, very dark grayish brown (10YR 3/2)
moist; weak coarse subangular blocky structure;
loose; mildly alkaline; clear wavy boundary.

Ck—10 to 24 inches; gray (10YR 5/1) and light brownish
gray (10YR 6/2) gravelly loamy sand, grayish brown
(10YR 5/2) moist; common fine distinct dark
yellowish brown (10YR 3/4) mottles; single grain;
slightly hard, very friable; common fine
accumulations of carbonate; strong effervescence;
mildly alkaline; abrupt wavy boundary.

C1—24 to 37 inches; gray (5Y 6/1) gravelly loamy sand,
olive gray (5Y 5/2) moist; common fine distinct dark
yellowish brown (10YR 3/4) mottles; single grain;
slightly hard, very friable; mildly alkaline; strong
effervescence; abrupt wavy boundary.

2C2—37 to 60 inches; pale olive (5Y 6/3) clay loam,
olive (5Y 5/3) moist; many fine and medium
prominent strong brown (7.5YR 5/6) and light gray
(5Y 7/1) mottles; massive; hard, firm; common fine
and medium nests of gypsum,; slight effervescence;
mildly alkaline.

The depth to free carbonates ranges from 10 to 24
inches. The depth to loamy glacial till ranges from 28 to
40 inches.

The A horizon has hue of 10YR or 2.5Y, value of 3 or
4 (2 or 3 moist), and chroma of 1 or 2. It dominantly is
loam but in some pedons is sandy loam or loamy sand.
itis 4 to 8 inches thick. The C horizon has hue of 10YR,
2.5Y, or 5Y, value of 4 to 6 (3 to 5 moist), and chroma of
1 to 3. It is gravelly sand or gravelly loamy sand. it is
neutral or mildly alkaline. The 2C horizon has hue of
2.5Y or 5Y, value of 5 to 7 (4 or 5 moist), and chroma of
3 or 4. It is loam, clay loam, silty clay, or clay. It is mildly
alkaline or moderately alkaline.



Faulk County, South Dakota

Max Series

The Max series consists of deep, well drained soils
formed in loamy glacial till on uplands. Permeability is
moderate in the upper part of the soils and moderately
slow in the underlying material. Slopes range from 2 to
15 percent.

Max soils are similar to Bryant, Vida, and Williams soils
and commonly are near Bryant, Parnell, Tonka,

Williams, and Zahl soils. Bryant soils contain more silt
and less sand throughout than the Max soils. The very
poorly drained Parnell and poorly drained Tonka soils are
in depressions. Vida and Williams soils have an argillic
horizon. Zahl soils have free carbonates within a depth
of 10 inches. They are on the upper convex side slopes
and knolls.

Typical pedon of Max loam, in an area of Max-Niobell-
Noonan loams, 2 to 6 percent slopes, 980 feet west and
36 feet north of the southeast corner of sec. 35, T. 118
N., R. 66 W.

Ap—O0 to 8 inches; dark grayish brown (10YR 4/2) loam,
very dark brown (10YR 2/2) moist; weak fine and
medium granular structure; slightly hard, very friable;
neutral; abrupt smooth boundary.

Bw—8 to 14 inches; brown (10YR 4/3) loam, dark brown
(10YR 3/3) moist; moderate medium prismatic
structure parting to moderate medium subangular
blocky; hard, friable; neutral; abrupt wavy boundary.

BCk—14 to 21 inches; light yellowish brown (2.5Y 6/3)
loam, olive brown (2.5Y 4/4) moist; weak coarse
prismatic structure parting to moderate medium
subangular blocky; hard, friable; strong
effervescence; moderately alkaling; clear wavy
boundary.

Ck—21 to 31 inches; light brownish gray (2.5Y 6/2)
loam, light olive brown (2.5Y 5/4) moist; weak
coarse prismatic structure parting to moderate
medium and coarse subangular blocky; hard, friable;
few fine accumulations of carbonate; strong
effervescence; moderately alkaline; clear wavy
boundary.

C—31 to 60 inches; pale yellow (2.5Y 7/4) loam, olive
brown (2.5Y 4/4) moist; few fine and medium
distinct strong brown (7.5YR 5/8) mottles; massive;
hard, friable; few fine nests of gypsum crystalis;
strong effervescence; moderately alkaline.

The thickness of the solum ranges from 10 to 22
inches. The thickness of the mollic epipedon ranges
from 8 to 16 inches.

The A horizon has value of 4 or 5 (2 or 3 moist) and
chroma of 2 or 3. It is 5 to 10 inches thick. It dominantly
is loam but in some pedons is clay loam. It is neutral or
mildly alkaline. The Bw horizon has hue of 10YR or 2.5Y,
value of 4 to 6 (3 or 4 moist), and chroma of 3 or 4. It is
neutral or mildly alkaline. Some pedons do not have a
BC horizon. The C horizon has hue of 2.5Y or 5Y, value
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of 5 to 7 (4 or 5 moist), and chroma of 2 to 4. It is loam
or clay loam.

Miranda Series

The Miranda series consists of deep, somewhat poorly
drained soils formed in loamy glacial till on uplands.
Permeability is very siow. Slopes range from 0 to 5
percent.

Miranda soils commonly are near Cavo, Max, Noonan,
and Williams soils. Cavo soils contain more clay in the
subsoil than the Miranda soils and are more than 16
inches deep to salts and gypsum crystals. They are on
slight rises. The well drained Max and Williams soils are
on the mid and upper side slopes. They do not have a
natric horizon. Noonan soils do not have visible salts
within a depth of 16 inches. They are on slight rises.

Typical pedon of Miranda loam, in an area of Noonan-
Miranda loams, 0 to 5 percent slopes, 2,500 feet north
and 390 feet west of the southeast corner of sec. 19, T.
118 N, R. 66 W.

A—O to 3 inches; dark gray (10YR 4/1) loam, black
(10YR 2/1) moist; weak fine granular structure;
slightly hard, very friable; slightly acid; abrupt
smooth boundary.

E—3 to 5 inches; gray (10YR 5/1) loam, very dark
grayish brown (10YR 3/2) moist; moderate medium
subangular blocky structure parting to weak medium
platy; slightly hard, very friable; neutral;, abrupt
smooth boundary.

Bt1—S5 to 9 inches; dark grayish brown (10YR 4/2) clay
loam, very dark brown (10YR 2/2) moist; strong
medium columnar structure; extremely hard, very
firm, sticky and plastic; mildly alkaline; abrupt
smooth boundary.

Bt2—9 to 13 inches; grayish brown (10YR 5/2) clay
loam, very dark grayish brown (10YR 3/2) moist;
moderate medium prismatic structure parting to
moderate medium subangular blocky; very hard,
very firm, sticky and plastic; moderately alkaline;
abrupt wavy boundary.

BCz—13 to 20 inches; dark grayish brown (10YR 4/2)
clay loam, very dark grayish brown (10YR 3/2)
moist; weak medium prismatic structure parting to
moderate medium subangular blocky; hard, firm,
sticky and plastic; common fine accumulations of
salts; strongly alkaline; clear wavy boundary.

Ckz—20 to 26 inches; light olive brown (2.5Y 5/4) clay
loam, olive brown (2.5Y 4/4) moist; massive; hard,
firm, sticky and plastic; few fine accumulations of
carbonate and salts; slight effervescence; strongly
alkaline; gradual wavy boundary.

Ck—26 to 42 inches; pale olive (5Y 6/3) clay loam, olive
(5Y 5/3) moist; massive; hard, firm, slightly sticky
and slightly plastic; common fine and medium
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accumulations of carbonate; strong effervescence;
strongly alkaline; gradual wavy boundary.

C—42 to 60 inches; pale olive (5Y 6/3) clay loam, olive
(5Y 5/3) moist; massive; hard, firm, slightly sticky
and slightly plastic; strong effervescence; strongly
alkaline.

The thickness of the solum ranges from 12 to 22
inches. The depth to free carbonates ranges from 8 to
22 inches. Visible salt crystals are within a depth of 16
inches.

The A horizon has value of 4 or 5 (2 or 3 moist) and
chroma of 1 or 2. Itis 2 to 3 inches thick. Some pedons
do not have an A horizon. The E horizon has hue of
10YR or 2.5Y, value of 5 or 6 (3 or 4 moist), and chroma
of 1 or 2. Itis 2 to 5 inches thick. [t is loam or silt loam.
The Bt and C horizons are loam or clay loam. The Bt
horizon has hue of 10YR or 2.5Y, value of 4 or 5 (2 or 3
moist), and chroma of 2 to 4. The C horizon has hue of
2.5Y or 5Y, value of 5 to 7 (4 to 6 moist), and chroma of
2 to 4. It is moderately alkaline or strongly alkaline.

Mondamin Series

The Mondamin series consists of deep, well drained
and moderately well drained soils formed in silty and
clayey sediment on uplands. Permeability is moderately
slow or slow. Slopes range from 0 to 6 percent.

Mondamin soils are similar to Raber soils and
commonly are near Bowbells, Bryant, Raber, Tonka, and
Williams soils. The moderately well drained Bowbelis
soils formed in loamy glacial till in swales. Bryant soils
contain more silt and less clay throughout than the
Mondamin soils. Also, they are slightly lower on the
landscape. Raber and Williams soils formed in glacial till.
They are in positions on the landscape similar to those
of the Mondamin soils. The poorly drained Tonka soils
are in depressions.

Typical pedon of Mondamin silty clay loam, 0 to 2
percent slopes, 550 feet north and 410 feet west of the
southeast corner of sec. 30, T. 118 N, R. 72 W,

Ap—O0 to 6 inches; dark grayish brown (10YR 4/2) silty
clay loam, very dark grayish brown (10YR 3/2)
moist; moderate fine and medium granular structure;
slightly hard, friable, slightly sticky and slightly
plastic; slightly acid; abrupt smooth boundary.

Bt—6 to 14 inches; grayish brown (2.5Y 5/2) silty clay,
very dark grayish brown (2.5Y 3/2) moist; weak
medium prismatic structure parting to moderate fine
and medium subangular blocky; very hard, firm,
sticky and plastic; common dark grayish brown
(10YR 4/2) tongues, very dark brown (10YR 2/2)
moist; neutral; abrupt wavy boundary.

BCk1—14 to 19 inches; grayish brown (2.5Y 5/2) silty
clay, dark grayish brown (2.5Y 4/2) moist; weak
medium prismatic structure parting to moderate
medium and fine subangular blocky; very hard, firm,
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sticky and plastic; common dark grayish brown
(10YR 4/2) tongues, very dark brown (10YR 2/2)
moist; strong effervescence; mildly alkaline; clear
wavy boundary.

BCk2—19 to 27 inches; light brownish gray (2.5Y 6/2)
silty clay, dark grayish brown (2.5Y 4/2) moist; weak
coarse prismatic structure parting to moderate
medium subangular blocky; very hard, firm, sticky
and plastic; many fine and medium accumulations of
carbonate; strong effervescence; mildly alkaline;
gradual wavy boundary.

Ck—27 to 37 inches; light brownish gray (2.5Y 6/2) silty
clay loam, grayish brown (2.5Y 5/2) moist; many fine
and medium prominent strong brown (7.5YR 5/6
and 5/8) mottles; massive; hard, firm, slightly sticky
and slightly plastic; many fine and medium
accumulations of carbonate; strong effervescence;
moderately alkaline; clear wavy boundary.

Cy—37 to 60 inches; light brownish gray (2.5Y 6/2) silty
clay loam, grayish brown (2.5Y 5/2) moist; many fine
and medium prominent strong brown (7.5YR 4/6
and 5/8) mottles; massive; hard, friable, slightly
sticky and slightly plastic; common medium nests of
gypsum crystals; common fine and medium
accumulations of carbonate; strong effervescence;
moderately alkaline.

The thickness of the solum ranges from 20 to 35
inches. The thickness of the mollic epipedon ranges
from 10 to 16 inches. The depth to free carbonates
ranges from 12 to 18 inches.

The A horizon has value of 4 or 5 (2 or 3 moist). It
dominantly is silty clay loam but in some pedons is silt
loam. It is 5 to 8 inches thick. It is slightly acid or neutral.
The Bt horizon has hue of 10YR or 2.5Y, value of 4 or 5
(2 or 3 moist), and chroma of 2 or 3. It is silty clay loam
or silty clay. The C horizon has value of 5t0 7 (4 or 5
moist) and chroma of 2 or 3. It dominantly is silty clay
loam but in some pedons is stratified with thin lenses of
silt loam and fine sand. It is mildly alkaline or moderately
alkaline. Clay loam glacial till is below a depth of 40
inches in some pedons.

Niobell Series

The Niobell series consists of deep, moderately well
drained soils formed in glacial till on uplands.
Permeability is slow. Slopes range from 0 to 6 percent.

Niobell soils are similar to Cavo and Noonan soils and
commonly are near Bowbells, Cavo, Max, Miranda,
Noonan, and Williams soils. Bowbells soils do not have a
natric horizon. They are in swales. Cavo and Noonan
soils have columnar structure in the Bt horizon. The well
drained Max and Williams soils are on side slopes and
on broad ridgetops. They do not have a natric horizon.
Miranda soils have salts within a depth of 16 inches.
They are in small depressions.
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Typical pedon of Niobell loam, in an area of Max-
Niobell-Noonan loams, 2 to 6 percent siopes, 650 feet
south and 500 feet east of the northwest corner of sec.
22, T.117 N, R. 66 W.

Ap—O0 to 7 inches; dark grayish brown (10YR 4/2) loam,
very dark brown (10YR 2/2) moist; moderate fine
and medium granular structure; slightly hard, very
friable; slightly acid; abrupt smooth boundary.

BE—7 to 12 inches; grayish brown (10YR 5/2) loam,
very dark grayish brown (10YR 3/2) moist; weak
medium prismatic structure parting to moderate fine
and medium subangular blocky; hard, very friable;
gray (10YR 6/1) silt and sand coatings on faces of
peds; neutral; clear wavy boundary.

Bt1—12 to 18 inches; dark grayish brown (10YR 4/2)
clay loam, very dark grayish brown (10YR 3/2)
moist; moderate medium prismatic structure parting
to moderate medium subangular blocky; very hard,
firm, sticky and plastic; mildly alkaline; clear wavy
boundary.

Bt2—18 to 26 inches; brown (10YR 5/3) clay loam, dark
grayish brown (10YR 4/2) moist; moderate medium
prismatic structure parting to strong fine and
medium subangular blocky; very hard, firm, sticky
and plastic; moderately alkaline; abrupt wavy
boundary.

Ck1—26 to 34 inches; grayish brown (2.5Y 5/2) loam,
dark grayish brown (2.5Y 4/2) moist; weak medium
and coarse subangular blocky structure; hard, firm,
slightly sticky and slightly plastic; common fine
accumulations of carbonate; strong effervescence;
strongly alkaline; gradual wavy boundary.

Ck2—34 to 52 inches; light brownish gray (2.5Y 6/3)
loam, grayish brown (2.5Y 5/3) moist; massive;
hard, firm, slightly sticky and slightly plastic;
common fine and medium accumulations of
carbonate; strong effervescence; strongly alkaline;
gradual wavy boundary.

C—52 to 60 inches; light brownish gray (2.5Y 6/2) loam,
dark grayish brown (2.5Y 4/2) moist; common fine
strong brown (7.5YR 5/8) mottles; massive; hard,
firm, slightly sticky and slightly plastic; strong
effervescence; strongly alkaline.

The thickness of the solum ranges from 18 to 36
inches. The depth to free carbonates ranges from 16 to
29 inches.

The A horizon has value of 4 or 5 (2 or 3 moist). It is 6
to 10 inches thick. It dominantly is loam but in some
pedons is silt loam. Some pedons have an E horizon.
The Bt and C horizons are loam or clay loam. The Bt
horizon has hue of 10YR or 2.5Y, value of 4 to 6 (3 or 4
moist), and chroma of 2 to 4. The C horizon has hue of
2.5Y or 5Y, value of 5 to 7 (4 to 6 moist), and chroma of
2 to 4. Some pedons have a BC horizon.
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Nishon Series

The Nishon series consists of deep, poorly drained
soils formed in local alluvium in depressions on uplands.
Permeability is slow. Slopes are 0 to 1 percent.

Nishon soils are similar to Tonka soils and commonly
are near Bowbells, Heil, Parnel!, Tonka, and Williams
soils. The moderately well drained Bowbells soils formed
in glacial till. They are in swales. Heil, Parnell, and Tonka
soils are in positions on the landscape similar to those of
the Nishon soils. Heil soils have a natric horizon. Their
surface soil is thinner than that of the Nishon soils.
Parnell and Tonka soils have a mollic epipedon. The well
drained Williams soils are higher on the landscape than
the Nishon soils.

Typical pedon of Nishon silt loam, in an area of
Tonka-Nishon silt loams, 1,750 feet south and 800 feet
west of the northeast corner of sec. 14, T. 118 N, R. 70
W.

A—O0 to 2 inches; dark gray (10YR 4/1) silt loam, black
(10YR 2/1) moist; weak fine granular structure;
slightly hard, very friable; neutral; clear smooth
boundary.

E—2 to 7 inches; light gray (10YR 6/1) silt loam, dark
gray (10YR 4/1) moist; few medium distinct brown
(10YR 4/3) mottles; moderate thin platy structure;
slightly hard, very friable; neutral; abrupt smooth
boundary.

Bt1—7 to 10 inches; dark gray (10YR 4/1) siity clay, very
dark gray (10YR 3/1) moist; moderate medium and
coarse columnar structure parting to strong fine and
medium blocky; very hard, very firm, sticky and
plastic; neutral; clear wavy boundary.

Bt2—10 to 23 inches; dark gray (5Y 4/1) silty clay, very
dark gray (5Y 3/1) moist; moderate coarse and
medium prismatic structure parting to strong medium
and fine blocky; very firm, very hard, sticky and
plastic; neutral; gradual wavy boundary.

BC—23 to 32 inches; dark gray (5Y 4/1) silty clay, very
dark gray (5Y 3/1) moist; weak coarse prismatic
structure parting to moderate medium blocky; very
hard, very firm, sticky and plastic; few medium
accumulations of carbonate; mildly alkaline; abrupt
wavy boundary.

Ck—32 to 39 inches; light olive gray (5Y 6/2) silty clay
loam, olive gray (5Y 4/2) moist; few fine distinct
strong brown (7.5YR 5/6) mottles; massive; slightly
hard, friable, slightly sticky and slightly plastic;
common medium accumulations of carbonate;
strong effervescence; moderately alkaline; gradual
wavy boundary. :

C—39 to 60 inches; light olive gray (5Y 6/2) silty clay
loam, olive gray (5Y 4/2) moist; common medium
distinct strong brown (7.5YR 5/6) mottles; massive;
slightly hard, friable, slightly sticky and slightly
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plastic; few medium accumulations of carbonate;
strong effervescence; moderately alkaline.

The thickness of the solum ranges from 25 to 48
inches. The depth to free carbonates ranges from 18 to
44 inches.

The A horizon has hue of 10YR or 2.5Y and value of 4
or 5 (2 or 3 moist). It dominantly is silt loam but in some
pedons is loam or silty clay loam. It is 1 to 2 inches
thick. Some pedons do not have an A horizon. The E
horizon has hue of 10YR or 2.5Y and value of 5 or 6 (4
or 5 moist). It is loam or siit loam and is 4 to 7 inches
thick. It is slightly acid or neutral. In cultivated areas the
A and E horizons are mixed. The Bt horizon has hue of
10YR, 2.5Y, or 5Y or is neutral in hue. It has value of 4
or 5 (3 or 4 moist) and chroma of 0 or 1. It is silty clay or
clay. It is mildly alkaline or moderately alkaline. In some
pedons it does not have columnar structure. The C
horizon has hue of 2.5Y or 5Y, value of 4 to 7 (2 t0 4
moist), and chroma of 1 to 3. It is silty clay loam, silty
clay, or clay loam. It is moderately alkaline or strongly
alkaline.

Noonan Series

The Noonan series consists of deep, moderately well
drained soils formed in glacial till on uplands.
Permeability is slow. Slopes range from 0 to 6 percent.

Noonan soils are similar to Cavo and Niobell soils and
commonly are near Cavo, Max, Miranda, Niobell, and
Williams soils. Cavo soils contain more clay in the
subsoil than the Noonan soils. The well drained Max and
Williams soils are on the higher parts of the landscape.
They do not have a natric horizon. Miranda soils have
visible salts within a depth of 16 inches. They are in
small pits and depressions. Niobell soils do not have
columnar structure in the Bt horizon.

Typical pedon of Noonan loam, in an area of Max-
Niobell-Noonan loams, 2 to 6 percent slopes, 345 feet
south and 140 feet west of the northeast corner of sec.
19, T. 118 N, R. 66 W.

Ap—0 to 6 inches; grayish brown (10YR 5/2) loam, very
dark brown (10YR 2/2) moist; weak fine granular
structure; slightly hard, very friable; neutral; abrupt
smooth boundary.

E—6 to 8 inches; light brownish gray (10YR 6/2) loam,
very dark grayish brown (10YR 3/2) moist; weak
medium subangular blocky structure parting to weak
thin platy; slightly hard, friable; neutral; abrupt
smooth boundary.

Bt1—8 to 12 inches; brown (10YR 5/3) clay loam, dark
brown (10YR 3/3) moist; moderate medium
columnar structure parting to strong medium and
fine blocky; thin light brownish gray (10YR 6/2)
coatings on the top of the columns; extremely hard,
very firm, sticky and plastic; mildly alkaline; clear
smooth boundary.
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Bt2—12 to 19 inches; brown (10YR 5/3) clay loam, dark
brown (10YR 3/3) moist; moderate medium
prismatic structure parting to moderate medium and
fine blocky; very hard, firm, sticky and plastic; mildly
alkaline; clear wavy boundary.

BCz—19 to 23 inches; light yellowish brown (10YR 6/4)
loam, brown (10YR 4/3) moist; weak coarse
prismatic structure parting to moderate medium
subangular blocky; hard, friable, slightly sticky and
slightly plastic; common fine and medium nests of
salts; moderately alkaline; clear wavy boundary.

Cky—23 to 34 inches; light gray (2.5Y 7/2) loam, light
olive brown (2.5Y 5/4) moist; massive; hard, friable;
few fine nests of gypsum; few fine accumulations of
carbonate; strong effervescence; moderately
alkaline; gradual wavy boundary.

C-—34 to 60 inches; pale yellow (2.5Y 7/4) loam, light
yellowish brown (2.5Y 6/4) moist; massive; hard,
friable; strong effervescence; strongly alkaline.

The thickness of the solum ranges from 16 to 28
inches. The depth to free carbonates ranges from 12 to
34 inches.

The A horizon has value of 3 to 5 (2 or 3 moist). It
dominantly is loam but in some pedons is silt loam. It is
5 to 10 inches thick. The E horizon has.hue of 10YR or
2.5Y, value of 5 or 6 (3 or 4 moist), and chroma of 1 or
2. It is loam or silt loam and is 1 to 5 inches thick. In
some cultivated areas it is mixed with the Ap horizon.
The Bt horizon has hue of 10YR or 2.5Y, value of 4 or 5
(2 or 3 moist), and chroma of 2 or 3. it is mildly alkaline
or moderately atklaine. In some pedons the BC horizon
is calcareous. The C horizon has hue of 2.5Y or 5Y,
value of 5 to 7 (4 to 6 moist), and chroma of 2 to 4. It is
loam or clay loam.

Parnell Series

The Parnell series consists of deep, very poorly
drained soils formed in alluvium in depressions on
uplands. Permeability is slow. Slopes are 0 to 1 percent.

Parnell soils are similar to Tonka soils and commonly
are near Bowbells, Max, Tonka, and Williams soils. The
moderately well drained Bowbells soils are in swales.
The well drained Max and Williams soils are higher on
the landscape than the Parnell soils. The poorly drained
Tonka soils are in positions on the landscape similar to
those of the Parnell soils.

Typical pedon of Parnell silty clay loam, 710 feet south
and 160 feet east of the northwest corner of sec. 3, T.
119N, R. 71 W,

A—0 to 6 inches; dark gray (N 4/0) silty clay loam, black
(N 2/0) moist; moderate fine granular structure;
slightly hard, friable, slightly sticky and slightly
plastic; neutral; clear wavy boundary.
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Btg1—6 to 13 inches; dark gray (2.5Y 4/1) silty clay,
black (2.5Y 2/1) moist; moderate coarse prismatic
structure parting to strong medium and fine blocky;
extremely hard, very firm, sticky and plastic; neutral;
abrupt wavy boundary.

Btg2—13 to 36 inches; dark gray (2.5Y 4/1) silty clay,
black (2.5Y 2/1) moist; moderate coarse prismatic
structure parting to strong medium and fine blocky;
extremely hard, very firm, sticky and plastic; mildly
alkaline; gradual wavy boundary.

BCg—36 to 50 inches; dark gray (2.5Y 4/1) silty clay,
black (2.5Y 2/1) moist; weak coarse prismatic
structure parting to moderate medium and fine
blocky; extremely hard, very firm, sticky and plastic;
mildly alkaline; clear wavy boundary.

Ckg—50 to 60 inches; gray (5Y 6/1) clay loam, gray (Y
5/1) and olive gray (5Y 5/2) moist; common fine
and medium distinct dark grayish brown (2.5Y 4/2)
and few fine prominent yellowish brown (10YR 5/8)
mottles; massive; hard, firm, slightly sticky and
slightly plastic; strong effervescence; moderately
alkaline.

The thickness of the solum ranges from 35 to 60
inches. The thickness of the mollic epipedon ranges
from 30 to 60 inches. The depth to free carbonates
ranges from 35 to 55 inches.

The A horizon has hue of 10YR or 2.5Y or is neutral in
hue. it has value of 3 or 4 (2 or 3 moist) and chroma of
0 or 1. It dominantly is silty clay loam but in some
pedons is silty clay. It is 6 to 12 inches thick. The Btg
and C horizons are silty clay, silty clay loam, or clay
loam. The Btg horizon has hue of 2.5Y or 5Y, value of 3
or 4 (2 or 3 moist), and chroma of 1 or 2. The C horizon
has hue of 2.5Y or 5Y, value of 5 or 6 (4 or 5 moist), and
chroma of 1 or 2. It is mildly alkaline or moderately
alkaline.

Raber Series

The Raber series consists of deep, well drained soils
formed in glacial till on uplands. Permeability is
moderately slow or slow. Slopes range from 0 to 6
percent.

Raber soils are similar to Mondamin and Williams soils
and commonly are near Cavo, Mondamin, Williams, and
Zahill soils. Cavo soils have a natric horizon. They are in
small depressions. Mondamin soils contain less sand
throughout than the Raber soils. They formed in silty and
clayey sediment. Williams soils contain less clay in the
subsoil than the Raber soils. Zahill soils do not have a
mollic epipedon. They are on knolls and ridges.

Typical pedon of Raber clay loam, in an area of
Raber-Cavo complex, 2 to 6 percent slopes, 1,575 feet
west and 1,350 feet south of the northeast corner of
sec. 6, T. 117 N, R. 72 W.
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A—0 to 5 inches; dark gray (10YR 4/1) clay loam, black
(10YR 2/1) moist; moderate fine granular structure;
slightly hard, friable, slightly sticky and slightly

~ plastic; slightly acid; clear smooth boundary.

Bt—5 to 13 inches; grayish brown (2.5Y 5/2) clay loam,
very dark grayish brown (2.5Y 3/2) moist; moderate
medium prismatic structure parting to moderate
medium subangular blocky; hard, firm, sticky and
plastic; common fine tongues, very dark gray (10YR
3/1) moist; neutral; abrupt wavy boundary.

BCk1—13 to 21 inches; light brownish gray (2.5Y 6/2)
clay loam, dark grayish brown (2.5Y 4/2) moist;
moderate medium prismatic structure parting to
moderate medium and fine subangular blocky; hard,
firm, sticky and plastic; common fine tongues, very
dark gray (10YR 3/1) moist; many fine and medium
accumulations of carbonate; strong effervescence;
moderately alkaline; gradual wavy boundary.

BCk2—21 to 32 inches; light brownish gray (2.5Y 6/2)
clay loam, dark grayish brown (2.5Y 4/2) moist;
weak coarse and medium prismatic structure parting
to moderate medium and fine subangular blocky;
hard, firm, sticky and plastic; common fine and
medium accumulations of carbonate; strong
effervescence; moderately alkaline; gradual wavy
boundary.

C—32 to 60 inches; light gray (2.5Y 7/2) clay loam,
grayish brown (2.5Y 5/2) moist; common fine and
medium prominent strong brown (7.5YR 5/8)
mottles; massive; hard, firm, slightly sticky and
slightly plastic; strong effervescence; moderately
alkaline.

The thickness of the solum ranges from 24 to 38
inches. The thickness of the mollic epipedon ranges
from 8 to 16 inches. The depth to free carbonates
ranges from 12 to 18 inches.

The A horizon has value of 4 or 5 (2 or 3 moist) and
chroma of 1 or 2. It is 4 to 6 inches thick. It is loam or
clay loam. It is slightly acid or neutral. The Bt horizon
has hue of 10YR or 2.5Y, value of 4 or 5 (2 or 3 moist),
and chroma of 2 or 3. It is neutral or mildly alkaline. It is
clay loam or clay. The clay content in this horizon
averages as low as 35 percent in some pedons and as
high as 45 percent in others. The C horizon has value of
5 to 7 (4 to 6 moist) and chroma of 2 to 4. It is mildly
alkaline or moderately alkaline.

Ranslo Series

The Ranslo series consists of deep, somewhat poorly
drained soils formed in alluvium on flood plains.
Permeability is slow. Slopes are 0 to 1 percent.

Ranslo soils commonly are near Harriet, Heil, La
Prairie, and Williams soils. The poorly drained Harriet
soils are slightly lower on the flood plains than the
Ranslo soils. Also, they have a thinner surface layer. The
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poorly drained Heil soils are in depressions. Their
surface layer is thinner than that of the Ranslo soils. The
moderately well drained La Prairie soils are higher on the
flood plains than the Ranslo soils. They do not have a
natric horizon. The well drained Williams soils are on
uplands. They formed in glacial till and do not have a
natric horizon.

Typical pedon of Ranslo silt loam, in an area of
Ranslo-Harriet silt loams, 2,175 feet west and 800 feet
north of the southeast corner of sec. 25, T. 118 N, R.
71 W.

A—O0 to 6 inches; dark gray (10YR 4/1) silt loam, black
(10YR 2/1) moist; moderate fine and medium
granular structure; slightly hard, friable, slightly sticky
and slightly plastic; slightly acid; clear wavy
boundary.

E—6 to 10 inches; gray (10YR 5/1) silt loam, very dark
gray (10YR 3/1) crushing to very dark grayish brown
(10YR 3/2) moist; weak fine subangular blocky
structure; slightly hard, friable; neutral; abrupt
smooth boundary.

Bt1—10 to 15 inches; very dark gray (10YR 3/1) silty
clay, black (10YR 2/1) moist; moderate medium
prismatic structure parting to strong medium and
fine blocky; very hard, firm, sticky and plastic; thin
continuous gray (10YR 6/1) coatings on the top of
the columns; neutral; abrupt smooth boundary.

Bt2—15 to 20 inches; dark gray (10YR 4/1) silty clay,
very dark gray (10YR 3/1) moist; moderate medium
prismatic structure parting to strong medium blocky;
very hard, firm, sticky and plastic; slight
effervescence; moderately alkaline; clear smooth
boundary.

Btz—20 to 31 inches; gray (10YR 5/1) silty clay loam,
dark gray (10YR 4/1) moist; weak coarse prismatic
structure parting to moderate medium blocky; very
hard, firm, sticky and plastic; slight effervescence;
common fine nests of salts; mildly alkaline; clear
wavy boundary.

Cz—31 to 60 inches; gray (5Y 5/1) silty clay loam, dark
gray (5Y 4/1) moist; massive; hard, firm, sticky and
plastic; common fine nests of salts; strong
effervescence; moderately alkaline.

The thickness of the solum ranges from 18 to 38
inches. The thickness of the mollic epipedon ranges
from 15 to 35 inches.

The A horizon has value of 4 or 5 (2 or 3 moist). It
dominantly is silt loam but in some pedons is loam. It is
4 to 10 inches thick. The E horizon has vaiue of 5 or 6
(8 or 4 moist) and chroma of 1 or 2. It is slightly acid or
neutral. Some pedons do not have an E horizon. Some
have a BC horizon. The C horizon has hue of 2.5Y or
5Y, value of 5 to 7 (4 to 6 moist), and chroma of 1 or 2.
It is clay loam, silty clay loam, or silty clay. It is
moderately alkaline or strongly alkaline.

Soil Survey

Tally Series

The Tally series consists of deep, well drained soils
formed in loamy and sandy glacial outwash on uplands.
Permeability is moderately rapid. Slopes range from 0 to
6 percent.

Tally soils commonly are near Bowdle, Bryant, Lehr,
Manning, and Williams soils. Bowdle and Lehr soils
contain more clay in the subsoil than the Tally soils and
are underlain by gravelly material. They are on terraces.
Bryant soils contain more silt throughout and less sand
between depths of 10 and 40 inches than the Tally soils.
Their positions on the landscape are similar to those of
the Tally soils. Manning soils have gravelly material 18 to
30 inches from the surface. They are on terraces.
Williams soils contain more clay in the subsoil than the
Tally.soils and have an argillic horizon. They are in
positions on the landscape similar to those of the Tally
soils.

Typical pedon of Tally fine sandy loam, 2 to 6 percent
slopes, 550 feet east and 105 feet south of the
northwest corner of sec. 27, T. 119 N,, R. 67 W.

A—O to 8 inches; dark grayish brown (10YR 4/2) fine
sandy loam, very dark brown (10YR 2/2) moist;
weak fine granular structure; soft, very friable;
neutral; abrupt smooth boundary.

Bw1—8 to 15 inches; dark grayish brown (10YR 4/2)
sandy loam, very dark grayish brown (10YR 3/2)
moist; weak coarse subangular blocky structure;
slightly hard, very friable; neutral; clear wavy
boundary.

Bw2—15 to 24 inches; grayish brown (10YR 5/2) sandy
loam, dark grayish brown (10YR 4/2) moist; weak
coarse prismatic structure parting to weak coarse
subangular blocky; slightly hard, very friable; neutral;
clear wavy boundary.

BC—24 to 30 inches; pale brown (10YR 6/3) sandy
loam, dark brown (10YR 4/3) moist; weak very
coarse prismatic structure parting to weak medium
subangular blocky; slightly hard, very friable; mildly
alkaline; abrupt wavy boundary.

Ck—30 to 39 inches; light brownish gray (2.5Y 6/2)
loamy sand, grayish brown (2.5Y 5/2) moist;
massive, slightly hard, very friable; common fine and
medium accumulations of carbonate; violent
effervescence; mildly alkaline; clear smooth
boundary.

C—39 to 60 inches; pale brown (10YR 6/3) loamy sand,
brown (10YR 5/3) moist; massive; slightly hard, very
friable; strong effervescence; mildly alkaline.

The thickness of the solum ranges from 13 to 32
inches. The mollic epipedon is 12 to 15 inches thick. The
depth to free carbonates ranges from 18 to 30 inches.

The A horizon has value of 3 or 4 (2 or 3 moist). Itis 7
to 10 inches thick. It dominantly is fine sandy loam but in
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some pedons is loam or sandy loam. The Bw horizon
has value of 4 or 5 (3 or 4 moist) and chroma of 2 or 3.
It is sandy loam or fine sandy loam. It is neutral or mildly
alkaline. Some pedons do not have a BC horizon. The C
horizon has hue of 10YR or 2.5Y and value of 5 to 7 (4
to 6 moist). It is loamy fine sand, sandy loam, or loamy
sand. It is mildly alkaline or moderately alkaline. Loam or
clay loam glacial till is below a depth of 40 inches in
some pedons.

Tonka Series

The Tonka series consists of deep, poorly drained
soils formed in local alluvium in depressions on uplands.
Permeability is slow. Slopes are 0 to 1 percent.

Tonka soils are similar to Nishon and Parnell soils and
commonly are near Bowbells, Heil, Nishon, Parnell, and
Williams soils. The moderately well drained Bowbells
soils are in swales. Heil, Nishon, and Parnell soils are in
positions on the landscape similar to those of the Tonka
soils. Heil soils have a natric horizon. Their surface layer
is thinner than that of the Tonka soils. Nishon soils do
not have a mollic epipedon. Parnell soils are very poorly
drained. The well drained Williams soils are on the
higher parts of the landscape.

Typical pedon of Tonka silt loam, in an area of Tonka-
Nishon silt loams, 2,180 feet east and 800 feet south of
the northwest corner of sec. 25, T. 118 N., R. 67 W.

A—0 to 8 inches; dark gray (10YR 4/1) silt loam, black
(10YR 2/1) moist; moderate fine and medium
granular structure; soft, very friable; medium acid;
abrupt smooth boundary.

E—8 to 21 inches; light gray (2.5Y 7/2) silt loam, grayish
brown (2.5Y 5/2) moist; many medium prominent
strong brown (7.5YR 5/6) and few medium distinct
dark yellowish brown (10YR 3/4) mottles; moderate
thin platy structure; slightly hard, very friable; slightly
acid; abrupt wavy boundary.

Bt1—21 to 27 inches; dark gray (10YR 4/1) clay, very
dark gray (10YR 3/1) moist; strong coarse and
medium prismatic structure parting to strong medium
and fine blocky; very hard, firm, sticky and plastic;
slightly acid; clear wavy boundary.

Bt2—27 to 38 inches; dark gray (10YR 4/1) clay, very
dark gray (10YR 3/1) moist; strong coarse and
medium prismatic structure parting to strong coarse
and medium blocky; very hard, firm, sticky and
plastic; neutral; gradual wavy boundary.

BC—38 to 46 inches; gray (5Y 5/1) clay loam, dark gray
(5Y 4/1) moist; common medium distinct dark
yellowish brown (10YR 4/4) mottles; moderate
coarse and medium prismatic structure parting to
moderate medium blocky; very hard, firm, sticky and
plastic; neutral; abrupt wavy boundary.

Ckg—46 to 60 inches; light olive gray (5Y 6/2) clay
loam, olive gray (5Y 5/2) moist; many fine and
medium prominent strong brown (7.5YR 5/6)
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mottles; massive; hard, friable; many medium
accumulations of carbonate; strong effervescence;
moderately alkaline.

The thickness of the solum ranges from 30 to 50
inches. The depth to free carbonates ranges from 25 to
60 inches.

The A horizon has hue of 10YR, value of 4 or 5 (2 or
3 moist), and chroma of 1. It is 6 to 12 inches thick. It
dominantly is silt loam but in some pedons is silty clay
loam. It is neutral to medium acid. The E horizon has
hue of 10YR or 2.5Y, value of 5 to 7 (3 to 5 moist), and
chroma of 1 or 2. It is loam, silt loam, or very fine sandy
loam. It is 4 to 16 inches thick. The Bt horizon has hue
of 10YR or 2.5Y, value of 4 or 5 (2 to 4 moist), and
chroma of 1 or 2. It is clay loam, clay, or silty clay. The C
horizon has value of 5 or 6 (4 or 5 moist) and chroma of
1 or 2. It is loam or clay loam and is mildly alkaline or
moderately alkaline.

Vida Series

The Vida series consists of deep, well drained soils
formed in loamy glacial till on uplands. Permeability is
moderate in the solum and moderately slow in the
underlying material. Slopes range from 2 to 9 percent.

Vida soils are similar to Max and Williams soils and
commonly are near Bowbells, Williams, and Zahl soils.
The moderately well drained Bowbells soils are in
swales. They have a mollic epipedon that is more than
16 inches thick. Max soils do not have an argillic horizon.
Williams soils are deeper to free carbonates than the
Vida soils and have a thicker subsoil. They are in
positions on the landscape similar to those of the Vida
soils. Zahl soils do not have an argillic horizon. They are
on the steeper parts of the landscape.

Typical pedon of Vida loam, in an area of Williams-
Bowbells-Vida loams, 1 to 6 percent slopes, 850 feet
north and 121 feet west of the southeast corner of sec.
15, T.120 N,, R. 72 W.

Ap—0 to 6 inches; dark grayish brown (10YR 4/2) loam,
very dark grayish brown (10YR 3/2) moist; moderate
fine and medium granular structure; slightly hard,
friable, slightly sticky and slightly plastic; neutral;
abrupt smooth boundary.

Bt—6 to 9 inches; brown (10YR 5/3) clay loam, dark
brown (10YR 3/3) moist; moderate medium
prismatic structure parting to moderate fine and
medium subangular blocky; hard, firm, slightly sticky
and slightly plastic; coatings on faces of peds, very
dark brown (10YR 2/2) moist; neutral; abrupt wavy
boundary.

BCk—9 to 18 inches; light brownish gray (2.5Y 6/2) clay
loam, grayish brown (2.5Y 5/2) moist; weak medium
and coarse prismatic structure parting to moderate
medium subangular blocky; hard, firm, slightly sticky
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and slightly plastic; common fine and medium
accumulations of carbonate; strong effervescence;
mildly alkaline; clear wavy boundary.

Ck—18 to 28 inches; light brownish gray (2.5Y 6/2)
loam, dark grayish brown (2.5Y 4/2) moist; common
fine and medium distinct strong brown (7.5YR 5/6)
and gray (10YR 5/1) mottles; massive; hard, friable,
slightly sticky and slightly plastic; common fine and
medium accumulations of carbonate; strong
effervescence; moderately alkaline; gradual wavy
boundary.

C—28 to 60 inches; light brownish gray (2.5Y 6/2) loam,
dark grayish brown (2.5Y 4/2) moist; common fine
and medium distinct strong brown (7.5YR 5/6) and
gray (10YR 5/1) mottles; massive; hard, friable,
slightly sticky and slightly plastic; common fine
accumulations of carbonate; strong effervescence;
moderately alkaline.

The thickness of the solum ranges from 15 to 25
inches. The mollic epipedon is 7 to 10 inches thick and
in some pedons includes part or all of the Bt horizon.
The depth to free carbonates ranges from 6 to 10
inches.

The A horizon has value of 3 or 4 (2 or 3 moist). It is
loam, stony loam, very stony loam, or clay loam and is 3
to 7 inches thick. [t is neutral or mildly alkaline. The Bt
horizon also is neutral or mildly alkaline. It has value of 4
or 5 (3 or 4 moist) and chroma of 2 or 3. The C horizon
has value of 6 or 7 (4 or 5 moist) and chroma of 2 to 4.
It is loam or clay loam. It is mildly alkaline or moderately
alkaline.

Wabek Series

The Wabek series consists of excessively drained soils
on outwash plains and terraces. These soils are very
shallow or shallow over gravelly material. They formed in
glacial outwash. Permeability is very rapid. Slopes range
from 3 to 25 percent.

Wabek soils are similar to Lehr soils and commonly
are near Bowdle, Lehr, and Manning soils. The adjacent
soils are deeper to gravelly material than the Wabek
soils. Also, they are lower on the landscape. Bowdle
soils are well drained, and Lehr and Manning soils are
somewhat excessively drained.

Typical pedon of Wabek loam, 9 to 25 percent slopes,
1,350 feet west and 700 feet south of the northeast
corner of sec. 30, T. 119 N, R. 67 W.

A—0 to 8 inches; dark grayish brown (10YR 4/2) loam,
very dark brown (10YR 2/2) moist; weak fine
granular structure; slightly hard, very friable; neutral;
clear wavy boundary.

2Ck—8 to 14 inches; dark grayish brown (10YR 4/2)
gravelly sandy loam, very dark grayish brown (10YR
3/2) moist; massive; slightly hard, very friable; thin
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coatings of carbonate on pebbles; strong
effervescence; mildly alkaline; clear wavy boundary.

2C1—14 to 23 inches; grayish brown (10YR 5/2)
stratified sand and gravel, dark grayish brown (10YR
4/2) moist; single grain; loose; strong effervescence;
mildly alkaline; clear wavy boundary.

2C2—23 to 60 inches; light brownish gray (10YR 6/2)
stratified sand and gravel, brown (10YR 4/3) moist;
single grain; loose; strong effervescence; mildly
alkaline.

The depth to gravelly material ranges from 7 to 14
inches. The depth to free carbonates ranges from 5 to 9
inches.

The A horizon has value of 4 or 5 (2 or 3 moist). It is 4
to 8 inches thick. It dominantly is loam but in some
pedons is sandy loam or gravelly sandy loam. It is
neutral or mildly alkaline.

Williams Series

The Williams series consists of deep, well drained
soils formed in loamy glacial till on uplands. Peremability
is moderate in the subsoil and moderately slow in the
underlying material. Slopes range from 0 to-15 percent.

Williams soils are similar to Max, Raber, and Vida soils
and commonly are near Bowbells, Noonan, Tonka, Vida,
and Zahl soils. The moderately well drained Bowbells
soils are in swales. They are dark to a depth of more
than 16 inches. Max soils do not have an argillic horizon.
Noonan soils have a natric horizon. They are in small
depressions. Raber soils contain more clay in the subsoil
than the Williams soils. The poorly drained Tonka soils
are in depressions. Vida and Zahl soils have free
carbonates within a depth of 10 inches. They are in
positions on the landscape similar to those of the
Williams soils.

Typical pedon of Williams loam, in an area of Williams-
Bowbells loams, 0 to 3 percent slopes, 660 feet north
and 132 feet west of the southeast corner of sec. 9, T.
120 N, R. 70 W.

A—O0 to 7 inches; dark grayish brown (10YR 4/2) loam,
very dark brown (10YR 2/2) moist; weak medium
and fine granular structure; slightly hard, friable;
neutral; abrupt smooth boundary.

Bt1—7 to 12 inches; dark grayish brown (10YR 4/2) clay
loam, very dark grayish brown (10YR 3/2) moist;
moderate medium prismatic structure parting to
strong medium and fine subangular blocky; hard,
firm, sticky and plastic; shiny films on faces of peds;
neutral; clear wavy boundary.

Bt2—12 to 18 inches; brown (10YR 5/3) clay loam, dark
brown (10YR 3/3) crushing to brown (10YR 4/3)
moist; moderate medium prismatic structure parting
to strong medium and fine subangular blocky; hard,
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firm, sticky and plastic; shiny films on faces of peds;
neutral; abrupt wavy boundary.

BCk—18 to 30 inches; light olive brown (2.5Y 5/4) clay
loam, olive brown (2.5Y 4/4) moist; moderate
coarse prismatic structure parting to moderate
coarse and medium subangular blocky; hard, friable,
slightly sticky and slightly plastic; common fine and
medium accumulations of carbonate; slight
effervescence; mildly alkaline; gradual wavy
boundary.

Ck—30 to 38 inches; pale yellow (2.5Y 7/4) clay loam,
light yellowish brown (2.5Y 6/4) moist; common fine
and medium distinct strong brown (7.5YR 5/8)
mottles; massive; hard, friable, slightly sticky and
slightly plastic; common fine accumulations of
carbonate; strong effervescence; moderately
alkaline; gradual wavy boundary.

C—38 to 60 inches; pale yellow (2.5Y 7/4) clay loam,
light yellowish brown (2.5Y 6/4) moist; common fine
and medium distinct strong brown (7.5YR 5/8)
mottles; massive; hard, friable, slightly sticky and
slightly plastic; strong effervescence; moderately
alkaline.

The thickness of the solum ranges from 15 to 30
inches. The thickness of the mollic epipedon ranges
from 10 to 16 inches. The depth to free carbonates
ranges from 10 to 24 inches.

The A horizon has value of 3 or 4 (2 or 3 moist). It is
loam, stony loam, very stony loam, silt loam, or clay
loam and is 4 to 9 inches thick. The Bt horizon has hue
of 10YR or 2.5Y, value of 4 or 5 (3 or 4 moist), and
chroma of 2 or 3. It is loam or clay loam and is neutral or
mildly alkaline. Some pedons do not have a BC horizon.
The C horizon has hue of 2.5Y or 5Y, value of 6 or 7 (4
to 6 moist), and chroma of 2 to 4. It is loam or clay loam.

Zahill Series

The Zahill series consists of deep, well drained soils
formed in loamy glacial till on ridges in the uplands.
Permeability is moderately slow. Slopes range from 6 to
40 percent.

Zahill soils are similar to Zahl soils and commonly are
near Vida, Williams, and Zahl soils. Vida and Williams
soils are lower on the landscape than the Zahill soils.
Also, they have a thicker surface layer and have an
argillic horizon. Zahl soils have a mollic epipedon. They
are in positions on the landscape similar to those of the
Zahill soils.

Typical pedon of Zahill loam, in an area of Williams-
Zahill-Bowbells loams, 2 to 15 percent slopes, 2,000 feet
south and 180 feet east of the northwest corner of sec.
27, T. 117N, R. 72 W.

A—D0 to 3 inches; dark grayish brown (10YR 4/2) loam,
very dark grayish brown (10YR 3/2) moist; moderate
fine and medium granular structure; slightly hard,
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friable; slight effervescence; moderately alkaline;
abrupt smooth boundary.

Ck—3 to 21 inches; grayish brown (2.5Y 5/2) clay loam,
dark grayish brown (2.5Y 4/2) moist, common
medium distinct strong brown (7.5YR 5/8) and dark
olive (5Y 3/4) mottles; weak coarse prismatic
structure parting to moderate fine and medium
subangular blocky; hard, firm; many fine and medium
accumulations of carbonate; violent effervescence;
moderately alkaline; gradual wavy boundary.

C1—21 to 45 inches; light brownish gray (2.5Y 6/2) clay
loam, dark grayish brown (2.5Y 4/2) moist, common
medium distinct strong brown (7.5YR 5/8) and dark
olive (5Y 3/4) mottles; massive; hard, friable; strong
effervescence; moderately alkaline; gradual wavy
boundary.

C2—45 to 60 inches; light brownish gray (2.5Y 6/2) clay
loam, olive brown (2.5Y 4/4) moist; common fine
distinct strong brown (7.5YR 5/8) mottles; massive;
hard, friable; strong effervescence; moderately
alkaline.

Free carbonates typically are throughout the profile. In
some areas that support native grass, however, the
upper few inches are leached of carbonates. Reaction is
mildly alkaline or moderately alkaline throughout the
profile.

The A horizon has value of 4 or 5 (3 to 5 moist) and
chroma of 2 or 3. It is 2 to 5 inches thick. It is loam, very
stony loam, or clay loam. The C horizon has value of 5
or 6 (4 or 5 moist). It is loam or clay loam.

Zahl Series

The Zahl series consists of deep, well drained soils
formed in loamy glacial till on uplands. Permeability is
moderate in the surface layer and moderately slow in the
underlying material. Slopes range from 3 to 20 percent.

Zah! soils are similar to Zahill soils and commonly are
near Max, Vida, Williams, and Zahill soils. Max and
Williams soils are deeper to free carbonates than the
Zahl soils. They are on the mid side slopes. Vida soils
have an argillic horizon. They are on the upper side
slopes. Zahill soils do not have a mollic epipedon.

Typical pedon of Zahl loam, in an area of Max-
Arnegard-Zahl loams, 1 to 6 percent slopes, 2,000 feet
north and 450 feet west of the southeast corner of sec.
26, T.118 N, R. 66 W.

Ap—oO0 to 6 inches; grayish brown (10YR 5/2) loam, very
dark brown (10YR 2/2) moist; weak fine granular
structure; slightly hard, very friable; slight
effervescence; mildly alkaline; abrupt smooth
boundary.

Ck1—6 to 19 inches; grayish brown (2.5Y 5/2) loam,
dark grayish brown (2.5Y 4/2) moist; weak coarse
prismatic structure parting to weak coarse and
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medium subangular blocky; hard, friable; common
fine and medium accumulations of carbonate; strong
effervescence; moderately alkaline; clear wavy
boundary.

Ck2—19 to 29 inches; light brownish gray (2.5Y 6/2)
loam, dark grayish brown (2.5Y 4/2) moist; weak
coarse subangular blocky structure; hard, friable;
few fine and medium accumulations of carbonate;
strong effervescence; moderately alkaline; clear
wavy boundary.

Ck3—29 to 60 inches; pale yellow (2.5Y 7/4) loam, light
olive brown (2.5Y 5/4) moist; common medium
distinct yellowish brown (10YR 5/8) mottles;

massive; hard, friable; few medium nests of gypsum;
common fine and medium accumulations of
carbonate; strong effervescence; moderately
alkaline.

Free carbonates are within a depth of 10 inches. The
A horizon has hue of 10YR or 2.5Y and value of 3to 5
(2 or 3 moist). It dominantly is loam but in some pedons
is clay loam. It is 5 to 8 inches thick. It is neutral or
mildly alkaline. The C horizon has hue of 2.5Y or 5Y,
value of 5 to 7 (4 to 6 moist), and chroma of 2 to 4. It is
loam or clay loam. It is mildly alkaline or moderately
alkaline.
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Soil forms when chemical and physical processes act
on geologically deposited or accumulated material. The
characteristics of the soil at any given point are
determined by the physical and mineralogical
composition of the parent material, the climate under
which the soil material has accumulated and existed
since accumulation, the plant and animal life on and in
the soil, the relief, and the length of time that the forces
of soil formation have acted on the soil material.

Climate and plant and animal life, chiefly plants, are
active factors of soil formation. They act on the parent
material and slowly change it to a natural body that has
genetically related horizons. The effects of climate and
plant and animal life are conditioned by relief. The parent
material affects the kind of soil profile that forms and, in
extreme cases, determines it almost entirely. Finally,
time is needed for changing the parent material into a
soil having genetically related horizons. Usually, a long
time is required for development of distinct horizons.

The factors of soil formation are so closely interrelated
in their effects on the soil that few generalizations can
be made regarding the effect of any one factor unless
conditions are specified for the other four. The following
paragraphs relate the factors of soil formation to the
soils in Faulk County.

Climate

Climate directly influences the rate of chemical and
physical weathering. Faulk County has a continental
climate marked by cold winters and hot summers. This
climate favors the growth of grasses and the resulting
accumulation of organic matter in the upper part of the
soil. The precipitation is sufficient to leach carbonates in
most soils to an average depth of about 16 inches. The
climate generally is uniform throughout the county and
thus as a separate factor does not differentiate the soils
within the county. Additional climatic data are given
under the heading “General Nature of the County.”

Plant and Animal Life

Plants, animals, insects, earthworms, bacteria, and
fungi have an important effect on soil formation. They
cause gains in organic matter, gains or losses in plant
nutrients, and changes in soil structure and porosity. In
Faulk County the tall and mid prairie grasses have had
more influence than other living organisms on soil

formation. As a result of these grasses, the surface layer
of many soils has a moderate or high content of organic
matter. Bowbells soils are an example.

Earthworms, insects, and burrowing animals help to
keep the soil open and porous. Bacteria and fungi
decompose plant residue, thus releasing plant nutrients.

Parent Material

Most of the soils in Faulk County formed in glacial
material derived from preglacial formations of gneiss,
granite, limestone, sandstone, siltstone, and shale. The
glacier ground up and mixed this material. The resultant
mass is an aggregate of sand, silt, clay, and some rock
fragments.

The county is in two physiographic regions. The
eastern part is in the drift prairie portion of the James
Basin, and the central and western parts are on the
Coteau du Missouri.

The Coteau du Missouri generally is undulating to hilly
and has a poorly defined drainage pattern and many
potholes and sloughs. In some areas as much as 250
feet of glacial till overlies shale bedrock. During
glaciation the glacial ice in this region had a thick
overburden of “superglacial till.” The resulting landforms
are characteristic of glacial stagnation (5). Examples are
dead-ice moraines; formerly ice-walled lake piains;
circular disintegration ridges, which have the appearance
of doughnuts on aerial photos; and gravelly ridges of
collapsed stream alluvium. A rolling and hilly dead-ice
moraine formed when the glacial ice beneath the
superglacial till melted. Vida, Williams, and Zahill are
typical of the soils that formed on this landscape. Many
depressional soils, such as Parnell and Tonka, also
formed on this landscape.

As the ice melted, streams formed on the superglacial
till and along the margin of the glacier. These streams
deposited coarse material along the channels. Bowdle,
Lehr, Manning, and Wabek soils formed in this gravelly
superglacial stream alluvium.

Ice-walled lake plains formed where a superglacial
stream terminated in a lake. The finer textured material
settled in the lake, and after a time the sediments
became very thick. As the glacial ice melted, a formation
resembling a mesa remained. The formerly ice-walled
lake plains are higher than the surrounding landscape.
Bryant and Mondamin soils formed in these sediments.
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Niobell and Noonan soils formed in glacial till having a
high content of salts. Bowbells and Williams soils also
formed partly or entirely in glacial till, but they have not
been affected by saline ground water.

Bowbells, Parnell, and Tonka are examples of soils
that formed partly or entirely in local alluvium washed in
from the more sloping adjacent uplands. Harriet, La
Prairie, and Ranslo soils formed in alluvium deposited by
streams.

Relief

Relief affects soil formation through its effect on
drainage, runoff, erosion, plant cover, and soil
temperature. On the steeper soils, such as Zahill soils,
much of the rainfall runs off the surface. As a result of
the excessive runoff, a limited amount of moisture
penetrates the surface. Much of the surface soil is lost
through erosion. As a result, these soils have a thin
surface layer and are calcareous at or near the surface.
Runoff is slower on Bryant and Williams soils than on

the Zahill soils. As a result, more moisture penetrates
the surface and the layers in which organic matter
accumulates are thicker. Also, calcium carbonate is
leached to a depth of more than 10 inches.

Bowbells and Grassna soils are in swales that receive
extra moisture in the form of runoff from adjacent soils.
The layers in which organic matter accumulates are
thicker than those in the Bryant and Williams soils. Also,
calcium carbonate is leached to a greater depth. The
seasonal high water table in Harriet and other soils that
are in areas where drainage is impeded favors the
concentration of salts.

Time

The length of time that the climate, plant and animal
life, and relief have affected the parent material helps to
determine the kind of soil that forms. All of the soils in
Faulk County are young. The youngest are those on
active flood plains, such as La Prairie soils.
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Aggregate, soll. Many fine particles held in a single
mass or cluster. Natural soil aggregates, such as
granules, blocks, or prisms, are called peds. Clods
are aggregates produced by tillage or logging.

Alluvium. Material, such as sand, silt, or clay, deposited
on land by streams.

Area reclaim (in tables). An area difficult to reclaim after
the removal of soil for construction and other uses.
Revegetation and erosion control are extremely
difficult.

Arglllic horizon. A subsoil horizon characterized by an
accumulation of illuvial clay.

Association, soll. A group of soils geographically
associated in a characteristic repeating pattern and
defined and delineated as a single map unit.

Avallable water capacity (available moisture
capacity). The capacity of soils to hold water
available for use by most plants. It is commonly
defined as the difference between the amount of
soil water at field moisture capacity and the amount’
at wilting point. It is commonly expressed as inches
of water per inch of soil. The capacity, in inches, in
a 60-inch profile or to a limiting layer is expressed
as—

Inches

Bedrock. The solid rock that underlies the soil and other
unconsolidated material or that is exposed at the
surface.

Boulders. Rock fragments larger than 2 feet (60
centimeters) in diameter.

Calcareous soil. A soil containing enough calcium
carbonate (commonly combined with magnesium
carbonate) to effervesce visibly when treated with
cold, dilute hydrochloric acid.

Chiseling. Tillage with an implement having one or more
soil-penetrating points that shatter or loosen hard
compacted layers to a depth below normal plow
depth.

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.

Claypan. A slowly permeable soil horizon that contains
much more clay than the horizons above it. A
claypan is commonly hard when dry and plastic or
stiff when wet.

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.

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
pressure 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 farming. Growing crops in rows or strips that
follow the contour.

Control section. The part of the soil on which
classification is based. The thickness varies among
different kinds of soil, but for many it is that part of
the soil profile between depths of 10 inches and 40
or 80 inches.

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.

Deferred grazing. Postponing grazing or resting grazing
land for a prescribed period.

Drainage class (natural). Refers to the frequency and
duration of periods of saturation or partial saturation
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during soil formation, as opposed to altered
drainage, which is commonly the result of artificial
drainage or irrigation but may be caused by the
sudden deepening of channels or the blocking of
drainage outlets. Seven classes of natural soil
drainage are recognized:

Excessively drained.—Water is removed from the
soil very rapidly. Excessively drained soils are
commonly very coarse textured, rocky, or shallow.
Some are steep. All are free of the mottling related
to wetness.

Somewhat excessively drained.—Water is removed
from the soil rapidly. Many somewhat excessively
drained soils are sandy and rapidly pervious. Some
are shallow. Some are so steep that much of the
water they receive is lost as runoff. All are free of
the mottling related to wetness.

Well drained.—Water is removed from the soil
readily, but not rapidly. It is available to plants
throughout most of the growing season, and
wetness does not inhibit growth of roots for
significant periods during most growing seasons.
Well drained soils are commonly medium textured.
They are mainly free of mottling.

Moderately well drained. —Water is removed from
the soil somewhat slowly during some periods.
Moderately well drained soils are wet for only a
short time during the growing season, but
periodically they are wet long enough that most
mesophytic crops are affected. They commonly
have a slowly pervious layer within or directly below
the solum, or periodically receive high 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
restricts the growth of mesophytic crops unless
artificial drainage is provided. Somewhat poorly
drained soils commonly have a slowly pervious
layer, a high water table, additional water from
seepage, nearly continuous rainfall, or a combination
of these.

Poorly drained.—Water is removed so slowly that
the soil is saturated periodically during the growing
season or remains wet for long periods. Free water
is commonly at or near the surface for long enough
during the growing season that most mesophytic
crops cannot be grown unless the soil is artificially
drained. The soil is not continuously saturated in
layers directly below plow depth. Poor drainage
results from a high water table, a slowly pervious
layer within the profile, seepage, nearly continuous
rainfall, or a combination of these.

Very poorly drained.—Water is removed from the
soil so slowly that free water remains at or on the
surface during most of the growing season. Unless
the soil is artificially drained, most mesophytic crops
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cannot be grown. Very poorly drained soils are
commonly level or depressed and are frequently
ponded. Yet, where rainfall is high and nearly
continuous, they can have moderate or high slope
gradients.

Eluviation. The movement of material in true solution or
colloidal suspension from one place to another
within the soil. Soil horizons that have lost material
through eluviation are eluvial; those that have
received material are illuvial.

Eroslon. The wearing away of the land surface by water,
wind, ice, or other geologic agents and by such
processes as gravitational creep.

Erosion (geologic). Erosion caused by geologic
processes acting over long geologic periods and
resulting in the wearing away of mountains and the
building up of such landscape features as flood
plains and coastal plains. Synonym: natural erosion.
Erosion (accelerated). Erosion much more rapid
than geologic erosion, mainly as a result of the
activities of man or other animals or of a
catastrophe in nature, for example, fire, that
exposes the surface.

Excess fines (in tables). Excess silt and clay in the soil.
The soil is not a source of gravel or sand for
construction purposes.

Fallow. Cropland left idle in order to restore productivity
through accumulation of moisture. Summer fallow is
common in regions of limited rainfall where cereal
grains are grown. The soil is tilled for at least one
growing season for weed control and decomposition
of plant residue.

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.

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.

Forb. Any herbaceous plant not a grass or a sedge.

Frost action (in tables). Freezing and thawing of soil
moisture. Frost action can damage roads, buildings
and other structures, and plant roots.

Glaclal outwash (geology). Gravel, sand, and silt,
commonly stratified, deposited by glacial melt water.

Glacial till (geology). Unsorted, nonstratified glacial drift
consisting of clay, silt, sand, and boulders
transported and deposited by glacial ice.

Grassed waterway. A natural or constructed waterway,
typically broad and shallow, seeded to grass as
protection against erosion. Conducts surface water
away from cropland.

Gravel. Rounded or angular fragments of rock up to 3
inches (2 millimeters to 7.6 centimeters) in diameter.
An individual piece is a pebble.
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Green manure crop (agronomy). A soil-improving crop
grown to be plowed under in an early stage of
maturity or soon after maturity.

Gully. A miniature valley with steep sides cut by running
water and through which water ordinarily runs only
after rainfall. The distinction between a gully and a
rill is one of depth. A gully generally is an obstacle
to farm machinery and is too deep to be obliterated
by ordinary tillage; a rill is of lesser depth and can
be smoothed over by ordinary tillage.

Horizon, soll. A layer of soil, approximately parallel to
the surface, having distinct characteristics produced
by soil-forming processes. In the identification of soil
horizons, an uppercase letter represents the major
horizons. Numbers or lowercase letters that follow
represent subdivisions of the major horizons. The
major horizons are as follows:

O horizon.—An organic layer of fresh and decaying
plant residue.

A horizon.—The mineral horizon at or near the
surface in which an accumulation of humified
organic matter is mixed with the mineral material.
Also, any plowed or disturbed surface layer.

E horizon.—The mineral horizon in which the main
feature is loss of silicate clay, iron, aluminum, or
some combination of these.

B horizon.—The mineral horizon below an O, A, or E
horizon. The B horizon is in part a layer of transition
from the overlying horizon to the underlying C
horizon. The B horizon also has distinctive
characteristics such as (1) accumulation of clay,
sesquioxides, humus, or a combination of these; (2)
granular, prismatic, or blocky structuure; (3) redder
or browner colors than those in the A horizon; or (4)
a combination of these.

C horizon.—The mineral horizon or layer, excluding
indurated bedrock, that is little affected by soil-
forming processes and does not have the properties
typical of the overlying horizon. The material of a C
horizon may be either like or unlike that in which the
solum formed. If the material is known to differ from
that in the solum, an Arabic numeral, commonly a 2,
precedes the letter C.

Cr horizon.—Soft, consolidated bedrock beneath the
soil.

R layer.—Hard, consolidated bedrock beneath the
soil. The bedrock commonly underlies a C horizon,
but can be directly below an A or a B horizon.

Humus. The well decomposed, more or less stable part
of the organic matter in mineral soils.

Hydrologic soll groups. Refers to soils grouped
according to their runoff-producing characteristics.
The chief consideration is the inherent capacity of
soil bare of vegetation to permit infiltration. The
slope and the kind of plant cover are not considered
but are separate factors in predicting runoff. Soils
are assigned to four groups. In group A are soils
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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
infiltration rate and thus a high runoff potential. They
have a claypan or clay layer at or near the surface,
have a permanent high water table, or are shallow
over nearly impervious bedrock or other material. A
soil is assigned to two hydrologic groups if part of
the acreage is artificially drained and part is
undrained.

lluviation. The movement of soil material from one
horizon to another in the soil profile. Generally,
material is removed from an upper horizon and
deposited in a lower horizon.

Irrigation. Application of water to soils to assist in
production of crops. Methods of irrigation are—
Border.—Water is applied at the upper end of a strip
in which the lateral flow of water is controlled by
small earth ridges called border dikes, or borders.
Basin.—Water is applied rapidly to nearly level
plains surrounded by levees or dikes.

Controlled flooding.—Water is released at intervals
from closely spaced field ditches and distributed
uniformly over the field.

Corrugation.—Water is applied to small, closely
spaced furrows or ditches in fields of close-growing
crops or in orchards so that it flows in only one
direction.

Drip (or trickle).—Water is applied slowly and under
low pressure to the surface of the soil or into the
soil through such applicators as emitters, porous
tubing, or perforated pipe.

Furrow.—Water is applied in small ditches made by
cultivation implements. Furrows are used for tree
and row crops.

Sprinkler.—Water is sprayed over the soil surface
through pipes or nozzles from a pressure system.
Subirrigation.—Water is applied in open ditches or
tile lines until the water table is raised enough to wet
the soil.

Wild flooding.—Water, released at high points, is
allowed to flow onto an area without controlled
distribution.

Large stones (in tables). Rock fragments 3 inches (7.6
centimeters) or more across. Large stones adversely
affect the specified use of the soil.

Leaching. The removal of soluble material from soil or
other material by percolating water.

Liquid limit. The moisture content at which the soil
passes from a plastic to a liquid state.

Loam. Soil material that is 7 to 27 percent clay particles,
28 to 50 percent silt particles, and less than 52
percent sand particles.

Low strength. The soil is not strong enough to support
loads.
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Minimum tillage. Only the tillage essential to crop
production and prevention of soil damage.

Mollic epipedon. A thick, dark, humus-rich surface
horizon (or horizons) that has high base saturation
and pedogenic soil structure. It may include part of
the subsoil.

Moraine (geology). An accumulation of earth, stones,
and other debris deposited by a glacier. Some types
are terminal, lateral, medial, and ground.

Morphology, soil. The physical makeup of the soil,
including the texture, 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 profile.

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
contrast—faint, distinct, and prominent. The size
measurements are of the diameter along the
greatest dimension. Fine indicates less than 5
millimeters (about 0.2 inch); medium, from 5 to 15
millimeters (about 0.2 to 0.6 inch); and coarse, more
than 15 millimeters (about 0.6 inch).

Natric horizon. A special kind of argillic horizon that
contains enough exchangeable sodium to have an
adverse effect on the physical condition of the
subsoil.

Neutral soll. A soil having a pH value between 6.6 and
7.3. (See Reaction, soil.)

Nutrient, plant. Any element taken in by a plant
essential to its growth. Plant nutrients are mainly
nitrogen, phosphorus, potassium, calcium,
magnesium, sulfur, iron, manganese, copper, boron,
and zinc obtained from the soil and carbon,
hydrogen, and oxygen obtained from the air and
water.

Organic matter. Plant and animal residue in the soil in
various stages of decomposition.

Outwash, glaclal. Stratified sand and gravel produced
by glaciers and carried, sorted, and deposited by
glacial melt water.

Outwash plain. A landform of mainly sandy or coarse
textured material of glaciofluvial origin. An outwash
plain is commonly smooth; where pitted, it is
generally low in relief.

Parent material. The unconsolidated organic and
mineral material in which soil forms.

Pedon. The smallest volume that can be called “a soil.”
A pedon is three dimensional and large enough to
permit study of all horizons. Its area ranges from
about 10 to 100 square feet (1 square meter to 10
square meters), depending on the variability of the
soil.
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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:

.......................................... less than 0.06 inch
... 0.06 to 0.2 inch

............... 0.2 to 0.6 inch

....... 0.6 inch to 2.0 inches

............... 2.0 to 6.0 inches

............ 6.0 to 20 inches

....................................... 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.

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.

Ponding. Standing water on soils in closed depressions.
Unless the soils are artificially drained, the water can
be removed only by percolation or
evapotranspiration.

Poor filter (in tables). Because of rapid permeability the
soil may not adequately filter effluent from a waste
disposal system.

Profile, soil. A vertical section of the soil extending
through all its horizons and into the parent material.

Rangeland. Land on which the potential natural
vegetation is predominantly grasses, grasslike
plants, forbs, or shrubs suitable for grazing or
browsing. It includes natural grasslands, savannas,
many wetlands, some deserts, tundras, and areas
that support certain forb and shrub communities.

Range condition. The present composition of the plant
community on a range site in relation to the
potential natural plant community for that site.
Range condition is expressed as excellent, good,
fair, or poor, on the basis of how much the present
plant community has departed from the potential.
Excellent indicates that more than 75 percent of the
present plant community is the potential natural
plant community; good, 50 to 75 percent; fair, 25 to
50 percent; poor, less than 25 percent.

Range site. An area of rangeland where climate, soil,
and relief are sufficiently uniform to produce a
distinct natural plant community. A range site is the
product of all the environmental factors responsible
for its development. It is typified by an association of
species that differ from those on other range sites in
kind or proportion of species or total production.
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Reaction, soll. A measure of acidity or alkalinity of a
soil, expressed in pH values. A soil that tests to pH
7.0 is described as precisely neutral in reaction
because it is neither acid nor alkaline. The degree of
acidity or alkalinity is expressed as—

pH
Extremely acid........cccocoevevnenrrnneninnininnnn below 4.5
Very strongly acid........ccocoonveiinnivennenecnnenes 451050
Strongly acid......cccovvconernminn 511t055
Medium acid.......ccoeiiiiiveniniecninesns 5.6 t0 6.0
Slightly acid......vmveerennmiiiiiiiecisissrsnnae 6.1t0 6.5
NEULFEL ... taesesannes 661073
Mildly alkaling..........occovevveeiviviniiieniiinnennn 74t078
Moderately alkaline............cccoovininnnnnnreine 79t0 8.4
Strongly alkaline......... 8.5t0 9.0

Very strongly alkaline............cceninnnns 9.1 and higher

Relief. The elevations or inequalities of a land surface,
considered collectively.

Root zone. The part of the soil that can be penetrated
by plant roots.

Runoff. The precipitation discharged into stream
channels from an area. The water that flows off the
surface of the land without sinking into the soil is
called surface runoff. Water that enters the soil
before reaching surface streams is called ground-
water runoff or seepage flow from ground water.

Sand. As a soil separate, -individual rock or mineral
fragments from 0.05 millimeter to 2.0 millimeters in
diameter. Most sand grains consist of quartz. As a
soil textural class, a soil that is 85 percent or more
sand and not more than 10 percent clay.

Sandstone. Sedimentary rock containing dominantly
sand-size particles.

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.

Shale. Sedimentary rock formed by the hardening of a
clay deposit.

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.

Siltstone. Sedimentary rock made up of dominantly silt-
sized particles.

Slope. The inclination of the land surface from the
horizontal. Percentage of slope is the vertical
distance divided by horizontal distance, then
multiplied by 100. Thus, a slope of 20 percent is a
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drop of 20 feet in 100 feet of horizontal distance.
The slope classes recognized in this survey are—

Percent

Slope (in tables). Slope is great enough that special
practices are required to insure satisfactory
performance of the soil for a specific use.

Small stones (in tables). Rock fragments less than 3
inches (7.6 centimeters) in diameter. Small stones
adversely affect the specified use of the soil.

Soll. A natural, three-dimensional body at the earth’s
surface. It is capable of supporting plants and has
properties resulting from the integrated effect of
climate and living matter acting on earthy parent
material, as conditioned by relief over periods of
time.

Soll separates. Mineral particles less than 2 millimeters
in equivalent diameter and ranging between
specified size limits. The names and sizes of
separates recognized in the United States are as

follows:
Millime-
ters

Very coarse sand..... ..20t01.0
Coarse sand.............. .1.0t0 0.5
Medium sand............ ...0.5t0 0.25
Fing sand......coccecncnenenrinmnencscicncinienes 0.25 t0 0.10
Very fing sand........coovvvinininiinnenennnnnene 0.10 to 0.05
Sill..eeeerreerererrreecesseeeneeer s aseseaees 0.05 to 0.002
ClaY...orreereriericinenise e less than 0.002

Solum. The upper part of a soil profile, above the C
horizon, in which the processes of soil formation are
active. The solum in soil consists of the A, E, and B
horizons. Generally, the characteristics of the
material in these horizons are unlike those of the
underlying material. The living roots and plant and
animal activities are largely confined to the solum.

Stones. Rock fragments 10 to 24 inches (25 to 60
centimeters) in diameter if rounded and 6 to 15
inches (15 to 38 centimeters) in length if flat.

Stony. Refers to a soil containing stones in numbers
that interfere with or prevent tillage.

Stripcropping. Growing crops in a systematic
arrangement of strips or bands which provide
vegetative barriers to wind and water erosion.

Structure, soil. The arrangement of primary soil
particles into compound particles or aggregates. The
principal forms of soil structure are—platy
(laminated), prismatic (vertical axis of aggregates
longer than horizontal), columnar (prisms with
rounded tops), blocky (angular or subanguiar), and
granular. Structureless soils are either single grain
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(each grain by itself, as in dune sand) or massive
(the particles adhering without any regular cleavage,
as in many hardpans).

Subsoll. Technically, the B horizon; roughly, the part of
the solum below plow depth.

Subsolling. Breaking up a compact subsoil by pulling a
special chisel through the soil.

Subsurface layer. Any surface soil horizon (A, E, AB, or
EB) below the surface layer.

Surface layer. The soil ordinarily moved in tillage, or its
equivalent in uncultivated soil, ranging in depth from
4 to 10 inches (10 to 25 centimeters). Frequently
designated as the “plow layer,” or the ““Ap horizon.

Surface soll. The A, E, AB, and EB horizons. Includes
all subdivisions of these horizons.

Taxadjuncts. Soils that cannot be classified in a series
recognized in the classification system. Such soils
are named for a series they strongly resemble and
are designated as taxadjuncts to that series
because they differ in ways too small to be of
consequence in interpreting their use and behavior.

Terrace. An embankment, or ridge, constructed across
sloping soils on the contour or at a slight angle to
the contour. The terrace intercepts surface runoff so
that water soaks into the soil or flows slowly to a
prepared outlet.

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 loam, loam,
silt loam, silt, sandy clay loam, clay loam, silty clay
loam, sandy clay, silly clay, and clay. The sand,
loamy sand, and sandy loam classes may be further
divided by specifying ‘‘coarse,” “fine,” or ‘'very
fine.”

Thin layer (in tables). Otherwise suitable soil material
too thin for the specified use.

Till plain. An extensive flat to undulating area underlain
by glacial till.

Tiith, 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
roadbanks, lawns, and land affected by mining.

Upland (geology). Land at a higher elevation, in general,
than the alluvial plain or stream terrace; land above
the lowlands along streams.

Varlant, soll. A soil having properties sufficiently
different.from those of other known soils to justify a
new series name, but occurring in such a limited
geographic area that creation of a new series is not
justified.
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TABLE 1.-~TEMPERATURE AND PRECIPITATION
[Data were recorded in the period 1951-78 at PFaulkton, S. Dak.]
| I

Temperature

Precipitation

[2 years in 10]

[ I
|_will have-- | Average |

Month |Average|Average | Average

2 years in
10 will have--— Average
|

number of|Average| [ |number of |Average

|
|
| | |
f | |
| daily | daily | Maximum | Minimum | growing | | Less | More |days with|snowfall
[maximum|minimum| | temperature | temperature| degree | | than--| than-=[0.10 inch]|
| | higher I lower | days# | | | | or more |
| | | than-- | than-- | | | | | |
°F || °F || “F } °F ! °F } Units { Iin } in } in : I In
|
Januavy----i 22.4 : 0.3 ‘ 11.4 ; 50 , =30 ; 0 ! 0.32 I 0.10= O.SOI 1 ; 3.7
February-—-{ 29.8 ‘ 7.5 ‘ 18.7 ‘ 58 { =27 ; 20 = .53 } .17I .82} 2 ; 7.5
March=——aee- I 40.6 I 17.8 = 29.2 } T4 : -14 ’ 79 : .90 I .16I 1.“6{ 2 | 3.5
|
Aprile~——-- : 58.2 } 32.5 ‘ 45.4 i 89 { 10 : 210 : 2.11 { .96} 3.11: 5 : 2.0
Maymmemm——— } T1.2 } 43,2 1 57.2 I 93 : 22 : 533 : 2.92 I 1.30} M.29I 6 { .0
June=wmw——— { 80.2 : 53.5 ‘ 66.9 l 98 : 35 : 807 { 3.60 I 2.05: 4.97I 7 : .0
July—mmmmmm } 87.6 I 58.1 { 72.9 ‘ 105 ; 41 : 1,020 ; 2.21 } .99‘ 3.2u= 5 ; .0
AUgUS b==mmm = 87.1 i 56.4 ’ 71.8 1 104 ; 39 } 986 : 2.11 I .98 3.08} 4 : .0
September--; 76.2 I 45,5 ‘ 60.9 1 100 , 24 ; 627 } 1.24 I .30} 2.00: 3 | .0
|
October----l 64.0 { 34.8 ‘ 49,4 : 91 : 12 : 308 ; 1.12 I .25= 1.80] 3 : .8
November---‘ 43,6 l 20.1 : 31.9 = 73 ; -11 : 33 : 57 : .08: .9NI 2 : 3.5
December—--l 28.4 i 7.7 i 18.1 } 57 ! =24 : 17 : .38 l .14: .58} 2 | 5.0
]
| | | | ] ! | | | | |
Yearly: | | | | | | | | | |
| | | | | | ] | | | |
Average--| 57.4 1 31.5 l by .5 { -— = — ‘ -— % -— : -— , —— 1 —-— % -—
Extreme--| —-- : - } —— I 107 : -31 l - I —— ; -— : - I -_— ‘ ———
Totalewmw=| —w= % - { —— ! —_— I —— l 4,640 I 18.01 ‘ 13.90= 21.86‘ 42 : 26.0

* A growing degree day 1s a unit of heat available for plant growth. It can be calculated by adding the
maximum and minimum daily temperatures, dividing the sum by 2, and subtracting the temperature below which
growth 1s minimal for the principal crops in the area (40° F).
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TABLE 2.--FREEZE DATES IN SPRING AND FALL

[Data were recorded in the period 1951-78
at Faulkton, S. Dak.]

Temperature
Probability 200 F 280 F 320 F
or lower or lower or lower
Last freezing
temperature
in spring:
1 year in 10
later than-- May 13 May 22 June 3
2 years 1in 10
later than-- May 7 May 17 May 29
5 years in 10
later than-- April 25

First freezing
temperature
in fall:

1 year in 10

earlier than-- |September 26 |September 16 |September 8

2 years in 10

earlier than-- October 1 |September 21 |September 12
5 years in 10
earllier than-- October 11 |September 30 |September 19

|
|
|
| | [
| | |
| I |
| | |
J | |
| | |
] | |
| | |
| | |
[ | |
| | |
| | |
| | |
| | |
: ‘ May 7 ﬁ May 18
[ | |
| | |
| J |
| | |
| | |
| | |
| J |
| | !
[ I |
] | |
| | |
| | i
| | |
| ] |

TABLE 3.--GROWING SEASON

[Data were recorded in the period 1951-78
at Faulkton, S. Dak.]

Daily minimum temperature

|
}
Probability | Higher [ Higher [ Higher
| than | than | than
| 280 ¢ | 280 p | 32° F
= Days } Days } Days
9 years in 10 } 149 | 126 | 104
| |
8 years in 10 = 155 } 133 | 111
|
5 years in 10 ‘ 167 | 145 | 123
| |
2 years in 10 : 179 | 158 | 136
| |
1 year in 10 | 186 | 164 | 143
| I |
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TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS

| | i
Map | Soil name | Acres |Percent
symbol | | |

: ——
Bb |Bowbells loam | 4,615 | 0.7
BoA |Bowdle loam, 0 to 3 percent slopes- -] 3,760 | 0.6
BrA |Bryant-Grassna silt loams, 0 to 2 percent slopes | 6,260 | 1.0
BrB |Bryant-Grassna silt loams, 2 to 6 percent slopes-— - | 4,700 | 0.7
Ha |Harriet silt loam | 4,200 | 0.7
He |Hell silt lo@mM=———m——ceaaa—a——— - -—— | 7,400 | 1.2
La |La Prairie loam | 4,685 | 0.7
Lb |La Prairie loam, channeled- | 3,460 | 0.5
LeA |Lehr loam, 0 to 3 percent slopes | 2,475 | 0.4
LeB |Lehr loam, 3 to 6 percent slopes- -— - | 1,580 | 0.2
MaA |Manning sandy loam, 0 to 3 percent 8lopeS—=—-——=—-———- | 1,365 | 0.2
MbA |Manning Varilant loam, 0 to 3 percent slopes- —-——— - - } 270 | #
MdA |Max-Arnegard loams, O to 3 percent slopes-—-- ] 12,040 | 1.9
MmB |Max-Arnegard-Zahl loams, 1 to 6 percent slopesS—=e——memeemama—oo | 29,260 | 4.6
MnB |IMax-Niobell-Noonan loams, 2 to 6 percent slopes | 16,020 | 2.5
MoA |Mondamin silty clay loam, 0 to 2 percent slopes--- -— -1 1,815 | 0.3
MoB |Mondamin silty clay loam, 2 to 6 percent slopes | 930 | 0.1
NaA |Niobell-Noonan loams, 0 to 3 percent slopes | 4,290 | 0.7
NbA [Niobell-Noonan-Max loams, 0 to 3 percent slopes | 9,490 | 1.5
Nn |Nishon silt loam—=—=w———- - - - | 10,685 | 1.7
NoA |Noonan-Miranda loams, 0 to 5 percent slopes | 10,700 | 1.7
Pa |Parnell silty clay loam- ———————— —— ] 20,820 | 3.3
Pp |Parnell silty clay loam, ponded—-- - i 2,220 | 0.3
Pt |Pits, gravel- e | 570 | 0.1
RaA |Raber-Cavo complex, 0 to 2 percent slopes -— ] 3,035 | 0.5
RaB |Raber-Cavo complex, 2 to 6 percent slopes—-—-- - - | 1,360 | 0.2
Rh |Ranslo-Harriet silt loams—-- | 12,310 | 1.9
Tal [Tally fine sandy lcam, 0 to 2 percent 8lOPES——mcem oo m e ——==] 1,045 1 0.2
TaB |Tally fine sandy loam, 2 to 6 percent slopes | 355 | 0.1
Tn | Tonka-Nishon silt loams -— —-—— | 28,920 | 4,5
VacC |Vida-Williams very stony loams, 2 to 9 percent slopeS-=—me—ceee—a—n- | 825 | 0.1
vdc |[Vida-Willlams-Bowbells loams, 2 to 9 percent slopes- ! 19,080 | 3.0
WaD |[Wabek loam, 9 to 25 percent slopes-- | 330 | 0.1
WbC |Wabek-Bowdle loams, 3 to 9 percent slopeS—e=me———cmem——- ] 770 | 0.1
WnA |Williams-Bowbells loams, 0 to 3 percent slopes -— | 75,670 | 11.8
WnB |Williams-Bowbells loams, 1 to 6 percent 8lopeS————c—m—cmmeeau_- | 91,100 | 14.2
WoA |Williams-Bowbells-Nishon complex, 0 to 3 percent slopeS-—-—-—--= -] 56,080 | 8.8
WoB |Williams-Bowbells~Nishon complex, 1 to 6 percent slopes—--= — -1 39,690 | 6.2
WpA |Williams~Bowbells-Noonan loams, 0 to 3 percent slopes — | 23,730 | 3.7
WpB ]Williams-Bowbells~Noonan loams, 1 to 6 percent slopes- el 16,310 | 2.6
WtC |Williams-Bowbells-Parnell complex, 1 to 9 percent 8lOpeS==——cceocmecamc e | 440 | 0.1
WvB |Williams-Bowbells-Vida loams, 1 to 6 percent 8lOpeS——————me e e oo | 52,335 | 8.2
WwB [Williams~Niobell-Noonan loams, 3 to 6 percent slopes i 3,830 | 0.6
WxC |Williams-Vida-Bowbells complex, 2 to 9 percent slopes | 11,920 | 1.9
WzD IWilliams-~Zahill-Bowbells loams, 2 to 15 percent slopes — | 14,240 | 2.2
7aE |Zahill loam, 15 to 40 percent slopes—=——wm—cea-- ——- - | 3,850 | 0.6
ZeE |Zahill very stony loam, 6 to 25 percent slopes - - 2,040 | 0.3
71D |Zahill-La Prairie complex, 2 to 25 percent slopes—=---- ———— - 4,660 | 0.7
ZmC |Zahl-Max loams, 6 to 9 percent slopes—-- ——— | 6,150 | 1.0
7mD |Zahl-Max loams, 9 to 20 percent 8lOpeS=mmm—memccmccme—ecec——— e | 3,035 | 0.5

| Watep—- -— - ---l 2,000., 0.3

1 e |

| Total 638,720 | 100.0

|

* Less than 0.1 percent.
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TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE

[Yields are those that can be expected under a high level of management. Absence of a yleld indicates that the
soll 18 not sulted to the crop or the crop generally is not grown on the soil]

Cool-season
grasses

So0ll name and

map symbol Corn Oats Spring wheat Alfalfa hay

Bu
51

Bu
67

B
31

Ton AUM*

Bb-- 3.0 5.0

Bowbells

BoA Ly 21 1.2 2.0

Bowdle

30

BrA-- - 60 2.3 3.8

Bryant-Grassna

45 29

57 27 2.1 3.5

Bryant-Grassna

Ha
Harriet

He
Hell

La
La Prairie

Lb
La Prairie

i
]
|
|
!
|
|
|
|
|
|
|
|
|
BrB = 42
|
|
|
|
|
|
|
|
|
|
|
|
|

1.8

LeAm—mm e e e e | 20 35

Lehr

17

14 1.0 1.7

LeB 32

Lehr

13

MaA -— 22 34 15 1.2

Manning

MbA
Manning Variant
45

MdA-- - — 27

Max-Arnegard

59

MmB 4o 24 1.9

Max-Arnegard-Zahl

50

|
|
I
|
|
|
[
|
|
|
!
|
|
|
!
f
MnB-- | 34 h7 23 1.8

Max~-Niobell-Noonan |

|

|

|

|

|

|

[

|

|

|

|

|

|

|

|

|

|

|

|

MoA 38

Mondamin

57 25

MoB - 54 23 1.9

Mondamin

37

NaA 18 1.4 2.3

Niobell-Noonan

25 39

NbA 45 21 1.6 2.7

Niobell-Noonan-Max

27

Nn
Nishon

NoA-- - 10 20 10 0.7

Noonan-Miranda

See footnotes at end of table.
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TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued

Soil survey

Soil name and
map symbol

Corn

Oats

Spring wheat

Alfalfa hay

Cool-season
grasses

Pa

Parnell

Pp

Parnell

PL¥#
Pits

RaA

Raber-Cavo

RaB
Raber-Cavo

Rh

Ranslo-Harriet

TaA

Tally
TaB

Tally
Tn

Tonka-Nishon

VaC
Vida-Williams

vdc

Vida-Williams-Bowbells

WaD

Wabek

WbC

Wabek~Bowdle
WnA

Williams~Bowbells

WnB

Williams-Bowbells
WoA--

Williams-Bowbells-~Nishon

WoB=--

Williams-Bowbells-=Nishon

WpA——m—m

w1111ams-Bowbe11§-Noonan

WpBe—mmw e e

Williams-Bowbells-Noonan

wtc

Williams-Bowbells=Parnell

WvB

Williams-Bowbells-Vida

WwB
Williams-Niobell-Noonan

WXCmmmmr

Willlams-Vida-Bowbells

[
|
!
|
|
I
|
|
!
|
!
I
|
!
I
|
I
[
|
!
|
|
|
|
|
|
I
!
!
I
!
!
|
|
|
|
|
|
!
I
[
I
I
|
|
|
|
[
|
|
I
I
[
|
!
|
I
|
I
I
I
[
I
I
I
I
|
|
[
|
|
I
I
[

B

26

24

14

45

43

37

35

35

32

26

37

27

See footnotes at end of table.

Bu

42

4o

46

4y

26

61

58

56

53

52

50

42

53

47

|
J
!
|
|
|
|
I
!
|
|
!
|
[
|
!
|
|
[
|
|
|
|
I
I
I
f
|
[
|
I
I
|
!
[
I
I
[
|
I
I
[
|
|
|
[
I
|
I
I
|
!
|
|
f
I
|
|
f
!
I
|
|
I
|
|
|
|
|
I
|
|
[
|
I

Bu

21

20

20

17

12

30

28

25

23

26

24

18

25

23

Ton

-

1.7

1.7

1.6

1.5

0.8

2.3

2.1

1.8

1.6

1.8

1.7

1.7

]
I
|
!
|
|
!
|
J
I
|
|
!
|
|
[
|
!
!
|
|
|
|
|
!
|
[
|
[
|
|
|
|
I
|
I
I
|
!
|
{
!
I
|
|
|
|
!
I
|
|
I
[
I
I
I
|
I
!
I
|
|
I
I
I
|
I
|
|
|
|
I
|
l
l

AUM*

2.8

2.8

2.7

2.5

1.3

3.8

3.5

3.0

2.7

2.8

2.8

3.3

2.8
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TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued

Soil name and Cool-season

[ ] | [ |
| | | ] !

map symbol | Corn | Oats | Spring wheat | Alfalfa hay | grasses
| | | | |

f Bu I Bu I Bu f Ton [ ATM¥

| | | | [

WZDmm—m e mm e e | -— | —_— | -— | 1.3 | 2.2
Williams-Zahill-Bowbells | | | | |
| ] | | |

ZaE, ZcE ] -— | - | -—— | —— | —
Zahill | | | | |
| | | | |

Z1D - | -— | ——— | —_— | ——— | -—
Zahill-La Prairie | | | | |
| | | i |

ZmC | 28 | 38 i 16 | 1.5 | 2.5
Zahl-Max | | | | |
| | | | |

ZmD-- | - ] -—= | - | 1.0 | 1.7
Zahl-Max | | | | |
| | | | |

% Animal-unit-month: The amount of forage or feed required to feed one animal unit (one cow, one horse, one
mule, five sheep, or five goats) for 30 days.
#% See description of the map unit for composltion and behavior characteristics of the map unit.
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TABLE 6.--RANGELAND PRODUCTIVITY
[Only the soils that support rangeland vegetation sultable for grazing are listed]
I | Potentlal annual production
Soil name and | | for kind of growlng season
map symbol | Range site name | | |
| | Favorable | Average | Unfavorable
} I Lb/acre { Lb/acre } Lb/acre
Bg wery =Overflow } 4,300 : 3,600 : 2,500
owbells
| | | [
BgA ISi1lty = 2,900 l 2,400 | 1,700
owdle |
|
BrA%, BrB®: l | I I
Bryant {Silty % 3,400 } 2,800 | 2,000
|
Grassna :Overflow } 4,300 : 3,600 | 2,500
|
Hgarriet ‘Saline Lowland = 3,500 = 3,200 % 2,600
He- ! I
ﬁeil IClosed Depression I 3,400 ’ 3,100 , 2,200
| |
La [Overflow | |
La Prairie [ % 3,900 ‘ 3,300 } 2,300
| I
Lb- |Overflo i I
La Prairie i " ; 4,300 ; 3,600 I 2,500
LeA, LeB ' ' '
Tohp }Shallow to Gravel } 2,200 } 1,800 | 1,100
‘ |
MaA -|sandy I ' '
Manning | , 2,800 : 2,400 | 2,000
I |
MbA-- [Shallow to G | ‘ |
Manning Variant | © Gravel | 2,800 | 2,000 | 1,200
MdA*: | % I :
Max Isilty ! l
I | 3,100 | 2,600 | 1,800
Arnegard |overtlow ‘ ' |
MmB* | } 4,300 } 3,600 | 2,500
: ! !
Max-- IS11ty - 3100 | I
| ] | 2,600 ] 1,800
Arnegard [overflow - — 4 30 ' |
Zahleme oo | | »300 | 3,600 | 2,500
ANl e e IThin Upland- [ I !
Ve | 7 2,900 ; 2,400 I 1,700
| !
Max {Silty { 3,100 { 2,600 I
Niobell |Clayey { ' | ’ } 1,800
2,900 ] 2,4
Noonan =01aypan { ) ! o0 % L.700
2,200
Mor, MoB | stayer i » } 1,800 } 1,300
Mondamin | } 3,100 | 2,600 | 1,800
NaA#*: : l ’ :
Niobell ,Clayey I 2,900 I 2,4 |
Noonan |Claypan [ ’ | 100 { 1,700
NDA®: ' : 2,200 1,800 | 1,300
Niobelle=wmmom e
1obell }Clayey : 2,900 } 2 100 :
’ s 1,70
Noonan- {Claypan-_- { 2 200 { | 700
- 3 1 800 l 1
Max -- |S1lty- __: ' , ! 300
I I 3,100 : 2,600 I 1,800

See footnote at end of table.
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TABLE 6.--RANGELAND PRODUCTIVITY--Continued
| ] Potential annual production
Soil name and | | for kind of growing season
map symbol | Range site name ] I ]
| | Favorable | Average | Unfavorable
| [ Lb/acre | Lb/acre [ Lb/acre
| | [ |
Nn |Closed Depression- | 3,700 | 3,400 | 2,400
Nishon | | | |
| | | |
NoA#: | | | |
Noonan |Claypan | 2,200 | 1,800 | 1,300
| | | |
Miranda | Thin Claypan- - 1,600 | 1,300 | 800
| | | |
Pa. |Shallow Marsh | 6,600 ] 6,000 | 4,800
Parnell ] [ [ |
| | | |
RaA*, RaB¥*: | | | |
Raber |Clayey | 3,100 i 2,600 | 1,800
I | | |
Cavo |Claypan - - 2,500 | 2,100 : 1,500
| [ |
Rh#: | | | |
Ranslo |Subirrigated~-- | 4,800 | 4,400 | 3,500
| | | |
Harriet |Saline Lowland | 3,500 | 3,200 | 2,600
| | | 1
TaA, TaB | Sandy J 3,100 ] 2,600 | 1,800
Tally | | | |
| | | [
Tn¥: | | | |
Tonka |Wet Meadow | 4,700 | 4,300 | 4,000
| | | |
Nishon |Closed Depression | 3,700 | 3,400 { 2,400
| | |
VaC#: | | | |
Vida-- -|Silty | 2,500 | 2,100 { 1,500
| | |
Williams |Silty | 2,700 | 2,300 : 1,600
| i |
VdcH: | | | |
Vida |S1lty | 3,000 | 2,500 | 1,750
| | [ |
Willlamg=w-- |Silty | 3,100 | 2,600 1 1,800
| | )
Bowbells |Overflow | 4,300 | 3,600 [ 2,500
| | | |
WaD-- |Very Shallow | 1,600 | 1,300 | 800
Wabek | | |
| | ! |
WbC#: | | | |
Wabek --|Very Shallow | 1,600 | 1,300 | 800
| ! | |
Bowdle |Silty | 2,900 ] 2,400 | 1,700
| | | |
WnA%, WnB¥: | | [ |
Willlams==—mm——m————— e |silty — | 3,100 } 2,600 | 1,800
| | |
Bowbells |Overflow -—{ 4,300 : 3,600 : 2,500
WoA*, WoB*: | ] | |
Williams [Silty % 3,100 i 2,600 : 1,800
Bowbells |Overflow=———- | 4,300 | 3,600 | 2,500
| | |
Nishon-~ |Closed Depression | 3,700 ‘ 3,400 ‘ 2,400
|
WpA*, WpB#*: | | | |
Williams-- |Silty -—- | 3,100 ; 2,600 } 1,800
| |
Bowbells |Overflow -— i 4,300 { 3,600 } 2,500
|
Noonan-=e=eme—meem—am—— —_—] 2,200 | 1,800 : 1,300
I |

|Claypan-
|

See footnote at end of table.
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TABLE 6.--RANGELAND PRODUCTIVITY--Continued

Potentlal annual production

Soil name and
map symbol

Range site name

for kind of growing season

| ]
| |
| | I
| | Favorable | Average | Unfavorable
: } Lb/acre } Lb/acre | Lb/acre
|
WEC#: | I I |
Williams |S1lty==- ‘ 3,100 ‘ 2,600 | 1,800
] |
Bowbells ;Overflow = 4,300 1 3,600 | 2,500
|
Parnell |Shallow Marsh | 6,600 | 6,000 | 4,800
| | | |
WvBH*: | | | |
Williams - -}Silty ! 3,100 : 2,600 | 1,800
|
Bowbells- IOverflow { 4,300 : 3,600 : 2,500
Vida- |Silty } 3,000 : 2,500 : 1,750
|
WwB#: | | | |
Willliams |Silty % 3,100 1 2,600 = 1,800
|
Niobell |Clayey ‘ 2,900 I 2,400 | 1,700
! |
Noonan |Claypan - 2,200 : 1,800 | 1,300
| | |
WxC#: | I | |
Williams :Silty l 2,900 : 2,450 ; 1,700
Vida- - }Silty -{ 2,750 ; 2,300 ; 1,600
Bowbells lOverflow } 4,300 : 3,600 ; 2,500
WzD*: | | | |
Williams 1Silty | 3,100 | 2,600 | 1,800
| | | |
Zahill |Thin Upland | 2,600 | 2,200 | 1,600
| | | |
Bowbells |Overflow = 4,300 ‘ 3,600 | 2,500
| |
Zag |Thin Upland | 2,600 | 2,200 | 1,600
Zahill : : : ‘
ZcE | Thin Upland- | 2,500 | 2,000 | 1,500
Zahill { : 1 }
Z1D¥*: | | | |
Zahill- |Thin Upland I 2,600 | 2,200 | 1,600
| | |
La Prairie-ec—-e—e—meea——- ‘Overflow - = 4,300 ! 3,600 I 2,500
ZmC*, ZmD¥: | | | |
Zahl |Thin Upland | 2,900 | 2,400 | 1,700
| | | |
Max = 3,100 ‘ 2,600 [ 1,800
|

| S1ilty
I

* See description of the map unit for composition and behavior characteristics of the map unit.
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS

[The symbol < means less than; > means more than. Absence of an entry indlcates that trees generally do not grow
to the given helght on that soill]

Trees having predicted 20-year average helghts, in feet, of=--
Soil name and |

map symbol <8 8-15 16-25 26-35 >35

Tatarian Plains cottonwood.
honeysuckle,
Siberian
crabapple,
eastern redcedar,
common
chokecherry,
Siberlan
peashrub,
American plum,
Peking
cotoneaster.

|

|

[

|
Golden willow, |
Bowbells ponderosa pine, |
Black Hills |
spruce, green |
ash. |
|

|

!

|

|

|

!

|

Ponderosa pine, Siberian elm-————-- | —
green ash,
Siberian
peashrub, Rocky
Mountain Juniper,
Russian-olive,
eastern redcedar.

Bowdle

BrA#, BrB*¥:
Black Hills
spruce, ponderosa
pine, green ash,
bur oak, Siberian
crabapple.

|

|

I

|

|

|

|

|

|

[

|

|

!

|

|

[

|

|

|

|

|

|

[

|

|

|
|Russian-olive,
| eastern redcedar,
| common

| chokecherry,
{ Siberian
| peashrub,
| American plum,
| Tatarian
| honeysuckle,
:

|Tatarian Plains cottonwood.
| honeysuckle,

| Siberian

| ecrabapple,

| eastern redcedar,

| common

| chokecherry,

| Siberian

| peashrub,

| American plum,

| Peking

‘ cotoneaster.

|

|

|

|

|

|

|

|

|

]

|

|

|

|

|

|

|

I

Grassna—————————— Golden willow,
ponderosa plne,
Black Hills
spruce, green

ash.

Ha.
Harriet

He.
Heil
Siberian Plains cottonwood.
crabapple, common
chokecherry,
eastern redcedar,
Siberlan
peashrub,
American plum,
Tatarian
honeysuckle,
Peking
cotoneaster.

Golden willow,
green ash,
ponderosa pine,
Black Hills
spruce.

|
|
I
|
|
|
|
|
|
|
|
|
|
|
|
[
[
|
|
|
|
]
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
!
|
|
|
|
|
|
|
|
]
|
|
|
|
|
|
|
|
|
La Prairie :
|
|
|
|
|
|
|
|
|

[
|
]
|
[
[
!
|
I
|
|
|
|
[
|
i
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
[
|
]
lilac. :
|
|
|
|
[
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

|
I
|
I
I
|
I
|
|
|
I
|
!
|
I
|
{
|
!
I
I
[
f
|
I
|
|
I
|
|
I
[
|
|
I
|
!
|
|
!
!
|
|
I
!
|
!
|
I
|

See footnote at end of table.
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TABLE 7.~--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued

Soil survey

Trees having predicted 20-year average helghts, in feet, of——

So0il name and

map symbol <8

8-15

16-25

26-35

]
>35

La Pralirie

Manning

Manning Variant

Arnegard-e—=—=~==-

See footnote at end of table.

|
|
I
|
!
!
|
I
|
|
[
[

|
|
|
|
Ponderosa pine, |
Peking |
cotoneaster, |
redosier dogwood, |
eastern redcedar, |
common |
chokecherry, |
Siberian |
peashrub, i
Tatarian |
honeysuckle,
American plum.

|
|
|
Green ash, ]
ponderosa pine, |
Russian-olive, |
Siberian |
peashrub, easterni
redcedar, Rocky |
Mountain Juniper.l
|

Green ash,
ponderosa pine, |
Russian-olive, |
Siberian |
peashrub, eastern]|
redcedar, Rocky
Mountain Juniper.

Green ash,
Russian-olive,
ponderosa pine,
eastern redcedar,
Rocky Mountain
Juniper, Siberian
peashrub.

Russian-olive,
Siberian
peashrub, common
chokecherry,
eastern redcedar,
Tatarian
honeysuckle,
American plum,
lilac.

crabapple, common
chokecherry,
Tatarian
honeysuckle,
eastern redcedar,
Siberian
peashrub,
American plum,
Peking
cotoneaster.

Russian-olive,
Siberilan
peashrub, common
chokecherry,
eastern redcedar,
Tatarian
honeysuckle,
American plum,

]
|
|
|
!
|
|
|
|
|
|
]
|
|
|
|
]
|
|
|
|
Siberian :
|
|
|
|
!
|
|
|
|
|
{
|
|
|
|
|
|
lilac. :

Black Hills
spruce, green
ash.,

Siberian elm——=——-

Siberian elme—w——-

Siberian elm—===-—-

Siberian
crabapple, bur
oak, green ash,
ponderosa pine,
Black Hills
spruce.

Golden willow,
ponderosa pine,
Black Hills
spruce, green
ash.

Siberian
crabapple, bur
oak, green ash,
ponderosa pine,
Black Hills
spruce.

|
J
I
[
|
I
I
I
!
I
!
I
!
|
!
[
|

Golden willow

Plains cottonwood.



peashrub, golden
currant,
plum.

American

ponderosa pine,
eastern redcedar,
Rocky Mountain

juniper, Russian-

olive, common
chokecherry.
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued
T Trees having predicted 20-year average heights, in feet, of-~
Soil name and | |
map symbol | <8 { 8-15 I 16-25 : 26-35 } >35
|
T | [ [ I
| | | | [
MmB#* ; I i | | |
Arnegarde—————=——- | -— |Siberian |Golden willow, | —_— |Plains cottonwood.
| | ecrabapple, commonl| ponderosa pilne, | |
| | chokecherry, | Black Hills | |
| | Tatarian | spruce, green | |
| | honeysuckle, | ash. | |
| | eastern redcedar,| | |
! | Siberian | ] |
[ | peashrub, | | |
| | American plum, | | |
| | Peking | | |
| | cotoneaster. : | |
[ | | |
Zahle—m—m e —— |Eastern redcedar, |Ponderosa pine, |Siberian elm——=--- | ——— [ -_—
| Siberian | green ash, } |
| peashrub, | Russian-olive, ] ] I
| Tatarian | Rocky Mountain | i |
| honeysuckle. | juniper. I } |
| | i
MnB# : | | | | |
MaX~m—m—————————— | — fRussian=-olive, |Siberian | -— [ -—-
| | Siberian | crabapple, bur i |
| | peashrub, common | oak, green ash, | |
| | chokecherry, | ponderosa. pine, | |
| | eastern redcedar,| Black Hills |
] | Tatarian | spruce. } |
| | honeysuckle, | | |
] | American plum, | [
| | lilac. ‘ ‘ ‘
|
Niobell-—=-—em——— |Lilac, Siberian |Green ash, |Siberian elm-—-——- | - | -—
| peashrub, golden | ponderosa pine, | [
| currant, American| eastern redcedar,| | |
| plum. | Rocky Mountain | | |
| | juniper, Russian-~| | |
| | olive, common | | |
| } chokecherry. ‘ % }
Noonan-—-——————=== |Green ash, |Siberian elm, | -— | - | -—
Russian-olive, | ponderosa pine. | |
| eastern redcedar, | J | |
| Rocky Mountain | | | |
| juniper, Siberian| | | !
| peashrub, silver | | I |
| buffaloberry. | } : ‘
|
MoA, MOB-=m——-——— | American plum, {Green ash, |Siberian elm----- | -— ] -—=
Mondamin | 1ilac, golden | ponderosa pine, | |
| currant. | Russian-olive, | | |
| | eastern redcedar, | [ |
[ | Rocky Mountain | | I
| | Juniper, common | | |
| | chokecherry, | | |
| ] Siberian | [ !
[ | peashrub. | | |
| | | | |
NaA*: | | | | |
Niobell-——mememuan |Lilac, Siberian |Green ash, fSiberian elm-———v : -—— { —-—
[
| | | |
| | | |
| | | [
[ | | |
| | | |
| | I |

[
I
!
|
[
|
!

See footnote at end of table.



common
chokecherry,
Siberlan
peashrub,
American plum,
silver
buffaloberry.

green ash,
hackberry,
Russian-olive,
Siberian
crabapple, Black
Hills spruce.
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued
| Trees having predicted 20-year average helghts, in feet, of--
Soil name and | |
map symbol : <8 : 8-15 I 16-25 L 26-35 , >35
| | | [ |
| | | | [
NaA¥ | [ | |
NoONaN=m=—m=—m————— |Green ash, |Siberian elm, | ——— | -— | —
Russian-olive, | ponderosa pine. | |
| eastern redcedar, | | |
| Rocky Mountain | | |
| juniper, Siberian| | |
| peashrub, silver | | | }
: buffaloberry. : : ; {
NbA*: | | | |
Niobell-—=cceee-- |Lilac, Siberian |Green ash, |Siberian elme———— | -—- | —-—
| peashrub, golden | ponderosa pine, | | |
] currant, American| eastern redcedar, | | |
| plum. | Rocky Mountain | |
| ! Juniper, Russian-| |
| | olive, common | | |
| ‘ chokecherry. I l l
Noonan-=——eeeawaa |Green ash, |Siberian elm, | -— | -— | -——
| Russian-olive, | ponderosa pine. | ! |
| eastern redcedar, | [ | |
| Rocky Mountain | | |
| juniper, Siberian| | |
| peashrub, silver | ] | |
| buffaloberry. : : : =
|
Y S ——— ] — |Russian-olive, |Siberian | —_— ! -
| | Siberian | crabapple, bur | |
| | peashrub, common | oak, green ash, | |
| | chokecherry, | ponderosa pine, | |
| | eastern redcedar,| Black Hills | |
| | Tatarian | spruce. | !
| | honeysuckle, | [ |
| | American plum, | [ |
| | 1ilac. | ] |
| ! | | I
Nn. | | | | |
Nishon | | | | |
| | | | |
NoA*: | | ! | |
Noonan-=e—eeeeemun= |Green ash, |Siberian elm, | -— ! - | -—
| Russian-olive, | ponderosa pine. | | |
| eastern redcedar, | | |
| Rocky Mountain [ | | |
| juniper, Siberian| | | |
| peashrub, silver | | |
‘ buffaloberry. { % I
Miranda. | : I l I
|
Pa, Pp. | | | | |
Parnell | | | | |
| | | | |
Pt*, | | | | |
Pits | | | | |
| | | | |
RaA*, RaB*: | | | | |
Raber—-———c—ma—aa—e [R5 Y T —— |Eastern redcedar, :Ponderosa pine, I — : -—
[ | |
| | |
| | |
| | |
[ | |
| | |
] ! [

See footnote at end of table.
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued

Soil name and

] [ | | [
map symbol : <8 : 8-15 : 16-25 : 26-35 : >35
| [ | I |
| | | | |
RaA*, RaB¥ I | | | |
Cavom———mm—m |Eastern redcedar, |Siberian elm, | - | -— | -—
Rocky Mountain | green ash, | |
| juniper, Siberian| ponderosa pine, | | |
| peashrub, silver | Russlan-olive. | | |
| buffaloberry, | | |
| lilac. ! | | ]
| | | J |
Rh*: | | | | ]
Ranslo==—==——=——== |Siberian peashrub,|Black Hills IBlue spruce, green|Golden willow----- |Plains cottonwood.
| American plum. | spruce, Siberian | ash, ponderosa
| | crabapple, | pine. | |
| | eastern redcedar, | | |
| | common | | |
| | chokecherry, | [ |
| | lilac. | | |
| | ! | |
Harriet. ! | | | [
| [ | | |
Tad, TaBee—e—————- |Tatarian |Eastern redcedar, |Ponderosa pine, | -— | -—
Tally | honeysuckle, | bur oak, Siberian| Russian-olive, | |
| silver | crabapple, common| green ash. |
| buffaloberry, | chokecherry, | | |
| lilac. | Siberian | | |
[ | peashrub, | | |
{ : American plum. { { }
Tn¥*: | | | | |
Tonka. | | | | |
[ | ] | |
Nishon. | ] | | |
| ! | | |
VacC#: | | ! | ]
Vida. | | | | |
| | | | |
Williams. | | | | |
| | | | |
VAcH: | | | | [
T4 1 - Y — | R— JRussian-olive, |Green ash, | —— | ——
| | eastern redcedar,| ponderosa pine, | |
} | Tatarian | Black Hills |
| | honeysuckle, | spruce, bur oak, | |
! | common | Siberian | |
| | chokecherry, | erabapple. |
| | 1ilac, Siberian | | |
] | peashrub, | | |
| | American plum. % : '
| |
Williams-~==w=——m—- | -— |Russian-olive, | Siberian ! -— | -—
] | eastern redcedar,| crabapple, green | |
[ | 1ilac, Siberian | ash, ponderosa | |
] | peashrub, common | pine, bur oak, | |
j | chokecherry, | Black Hills |
[ | Tatarian | spruce. |
| | honeysuckle, | | |
: | American plum. ; : :
|
Bowbellg————————- | - |Tatarian |Golden willow, | - |Plains cottonwood.
| | honeysuckle, | ponderosa pine, | |
| | Siberian | Black Hills ! |
| | crabapple, | spruce, green | |
[ | eastern redcedar,| ash. |
| | common | | |
| | enhokecherry, | | |
i [ Siberian | | |
I | peashrub, [ | }
| | American plum, | | |
| | Peking | | [
| : cotoneaster. : ‘ :
|

See footnote at end of table.
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued

Soll name and

I
map symbol <8 : 8-15 16-25 26-35 >35

eastern redcedar,
lllac, Siberian
peashrub, common
chokecherry,
Tatarian
honeysuckle,
American plum.

crabapple, green
ash, ponderosa
pine, bur oak,
Black Hills
spruce.

| |
| |
| | |
| ! | ]
| | | |
WaD. | | | |
Wabek } , : I
[
WbC*: | | | ]
Wabek. I : : |
|
Bowdlemmommme———— | — |Ponderosa pine, |Siberian elm————=- | J— | —
| | green ash, | | |
| | Siberian | | |
| | peashrub, Rocky | | |
| | Mountain Jjuniper, | |
| | Russian-olive, | | |
| 1 eastern redcedar.{ |
| | |
WnA*, WnB*: ! | | | |
Williamge——memem——-= [ —_— |Russian-olive, |Siberian | - | —
| | eastern redcedar,| crabapple, green | |
| ! 1lilac, Siverian | ash, ponderosa | |
| | peashrub, common | pine, bur oak, | |
| | chokecherry, | Black Hills [ [
| | Tatarian | spruce. |
] | honeysuckie, | | |
I % American plum. 1 1
|
Bowbellg=mmm—omm—— | -— |Tatarian |Golden willow, ! -— |Plains cottonwood.
| | honeysuckle, | ponderosa pine, | |
| | Siberian | Black Hills | |
| | crabapple, | spruce, green | [
| | eastern redcedar,| ash. |
| | common | | |
| | chokecherry, ! | |
! | Siberian | | |
| | peashrub, | | |
] | American plum, | !
| | Peking ! ] |
| : cotoneaster. | |
] | | !
WoA¥, WoB*: ] | | | |
Williamg==—===———- | -— |Russian-olive, | Siberian | — | -—
| | eastern redcedar,| crabapple, green | |
| | lilac, Siberian | ash, ponderosa | |
| | peashrub, common | pilne, bur oak, |
| | chokecherry, | Black Hills | |
| | Tatarian | spruce. | ]
| | honeysuckle, | J
{ , American plum. : , |
|
Bowbellgmmmemmaaa | — |Tatarian lGolden willow, | — |Plains cottonwood.
| | honeysuckle, | ponderosa pine, | |
| | Siberian | Black Hills |
| | crabapple, | spruce, green | J
| | eastern redcedar,| ash. | |
| | common | | |
| | chokecherry, | | ]
| | Siberian | | |
| | peashrub, | | |
| | American plum, | ] |
| | Peking ] | |
! : cotoneaster. ‘ : |
|
Nishon. l 1 ‘ 1 |
|
WpA¥*, WpB#*: | | | | |
Williamse—m————== | —— :Russian—olive, :Siberian ; _— | _—
|
[ | [ J
| | I I
f | | |
| | | !
| | [ |
t I ! |

See footnote at end of table.
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued

Soil name and

| | | | |
map symbol : <8 } 8-15 { 16-25 { 26-35 { >35
| | | | |
| | | | |
WpA¥, WpB*: | | | | |

Bowbellg———ee—e— | - |Tatarian |Golden willow, | — |Plains cottonwood.
| | honeysuckle, | ponderosa pine, | |
| | Siberian | Black Hills | |
| | crabapple, | spruce, green | |
| | eastern redcedar,| ash. | |
| | common | | |
| | chokecherry, | i |
[ | Siberilan [ ! |
| | peashrub, | | |
| | American plum, | | |
| | Peking | | |
| | cotoneaster. | | ’

| | |

Noonan---=-=—=—== |Green ash, |Siberian elm, | -— [ -— | -—

Russian-olive, | ponderosa pine. | | |
| eastern redcedar, | | | |
| Rocky Mountain | | | |
| juniper, Siberian| | | |
| peashrub, silver | | | |
I buffaloberry. ‘ { }

WECH*: | [ | ! |

Williamg=—ewm——mm | —— |Russian-olive, |Siberian | -— | —
[ | eastern redcedar,| crabapple, green | |
| | 11lac, Siberian | ash, ponderosa | |
| | peashrub, common | pine, bur oak, | |
| | chokecherry, | Black Hills | |
| | Tatarian | spruce. |
| | honeysuckle, | | |
| | American plum. | ‘ }
| [ [

Bowbells—===———=-~ | - |Tatarian |Golden willow, | -—— |Plains cottonwood.
| | honeysuckle, | ponderosa pine, | |
| | Siberian | Black Hills | |
| | crabapple, | spruce, green | |
| | eastern redcedar,| ash. | |
| | common | | |
| | chokecherry, | | |
[ | Siberian | | |
| | peashrub, | | |
| | American plum, ! | |
| | Peking ! | I
I I cotoneaster. } , {

Parnell. | | | | |
| | I | |

WYB#*: | | | | |

Willlamgs—=====——- | - |Russian-olive, |Siberian | -— | -
| | eastern redcedar,| crabapple, green | |
| | 11lac, Siberian | ash, ponderosa | |
| | peashrub, common | pine, bur oak, | |
| | chokecherry, | Black Hills | |
| | Tatarian | spruce. | |
| | honeysuckle, | | |
} I American plum. : : :

Bowbellg———=———=-~ | -— |Tatarian |Golden willow, | -— |Plains cottonwood.
| | honeysuckle, | ponderosa pine, | |
| | Siberian | Black Hills | |
| | crabapple, | spruce, green | |
| | eastern redcedar,| ash. | |
| | common | | |
| | chokecherry, | | |
| | Siberian | | |
i | peashrub, | | i
| | American plum, | | |
| | Peking | | |
| | cotoneaster. % % I
| |

See footnote at end of table.



Siberlan green ash,
peashrub, Russian-olive,
Tatarian honey- Rocky Mountain
suckle. Juniper.

106 Soil survey
TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS~~Continued
S0il name and | | I i |
map symbol , <8 ; 8-15 } 16-25 { 26-35 : >35
{ | f [ |
[ | | | |
WyB# | | | ! |
Vidac——mmmmmm———— i - |Russian-olive, [Green ash, ! -— | ~—-
| | eastern redcedar,| ponderosa pine, | |
| | Tatarian | Black Hills |
| | honeysuckle, | spruce, bur oak, | ]
| | common | Siberian | |
| | chokecherry, | crabapple. |
| | 1ilac, Siberian | | |
| | peashrub, | | |
{ , American plum. , :
|
WwB#: | | ! | |
Williamg—w——=—====n | — |Russian-olive, |Siberian | -— | —_—
| | eastern redcedar,| crabapple, green | |
| | 1ilaec, Siberian | ash, ponderosa | )
| | peashrub, common | plne, bur oak, | |
| | chokecherry, | Black Hills | |
| | Tatarian | spruce. | |
| | honeysuckle, | | |
| : American plum. I , |
|
Niohellemmemmmm—— |Lilac, Siberian {Green ash, |Siberian elm————=- | -— | —_—
| peashrub, golden | ponderosa pine, | |
| currant, American| eastern redcedar, | | |
| plum. | Rocky Mountain | ! |
| | juniper, Russian-| |
| | olive, common | | |
| ; chokecherry. } : |
|
Noonan-=——=eeee—- |Green ash, |Siberiam elm, | -— | - | -—
| Russian-olive, | ponderosa pine. | |
| eastern redcedar, | | |
| Rocky Mountain ] | |
| juniper, Siberian| | |
| peashrub, silver | | |
: buffaloberry. { : I
WXC#: | | | | |
Williams. I { I } I
Vida. : : : ‘ I
Bowbellg——m——mem—v | -— |Tatarian |Golden willow, | —-— |Plains cottonwood.
| | honeysuckle, | ponderosa pine, | |
] | Siberian | Black Hills | |
] | crabapple, | spruce, green ] [
| | eastern redcedar,| ash. | |
| | common | | |
| ! chokecherry, | |
| | Siberian | | |
| | peashrub, | | |
| | American plum, | | |
| | Peking f | |
: , cotoneaster. } ; I
WzD*: | | | | |
Williamg—=—m—=——mn ] - JRussian-olive, |Siverian | -— I -—
| | eastern redcedar,! crabapple, green | |
| | 11lac, Siberian | ash, ponderosa | ]
| | peashrub, common | pilne, bur oak, | |
| | chokecherry, | Black Hills | |
| | Tatarian | spruce. | |
| | honeysuckle, | | |
, } American plum. : : :
Zahille——mm— e |Eastern redcedar, :Ponderosa pine, |ISiber‘ian elm-=em—n } —— } -
| | | |
[ | | |
| | | |
| [ I I

See footnote

at end of table.
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued

Soill name and

map symbol <8 8-15 16-25 26-35 >35

|

|

|

I

|
WzD#: |
Bowbellg—==w——au- | —-_— |Tatarian Plains cottonwood.
honeysuckle,
Siberian
crabapple,
eastern redcedar,
common
chokecherry,
Siberian
peashrub,
American plum,
Peking

cotoneaster.

Golden willow,
ponderosa pine,
Black Hills
spruce, green
ash.

ZaE, ZIcE.
Zahill

[

|

]

|

|

i

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

Z1D¥: |

Zahill. |
Golden willow-—~—-— {Eastern

cottonwood.

Black Hills
spruce, green
ash.

|
|
|
!
|
|
|
|
}
i
|
|
:
[
|
|
I
i
|
|
|
|
La Prairie———a=-- | —-— Ponderosa pilne, {
Peking |
cotoneaster, |
redosier dogwood, |
eastern redcedar,|
common |
chokecherry, |
Siberian |
peashrub, |
Tatarian |
honeysuckle, |
American plum. ;
|

|

|

|

i

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

i

|

|

|

|

|

!

!

|

|

|
|
|
f
I
|
!
|
I
I
I
!
|
I
|
I
|
I
I
I
|
I
|
I
I
|
|
I
|
f
|
]
|
I
|
|
|
!
|

Zahleem——— - ———— |Eastern redcedar, Siberian elm---—-- | ——
Siberlan
peashrub,

|
|
| Tatarian
|
|

Ponderosa pilne,
green ash,
Russian-olive,
Rocky Mountain

honeysuckle. juniper.

Siberian
crabapple, bur
oak, green ash,
ponderosa pine,
Black Hills
spruce.

MAX~m—mm—mm—m e | - Russian-olive,
Siberlan
peashrub, common
chokecherry,
eastern redcedar,
Tatarian
honeysuckle,
American plum,

[
|
|
!
|
|
|
{ lilac.
|

|

!

Siberian
crabapple, bur
oak, green ash,
ponderosa pine,
Black Hills
spruce.

Russian-~olilve,
Siberian
peashrub, common
chokecherry,
eastern redcedar,
Tatarian
honeysuckle,
American plum,
lilac.

LTS S —— | -—

|
I
|
I
|
|
f
[
|
!
I
|
I
I
:
[
|
{
|
I
|
|
!
I
I
I
|
{
|
|
|
!
I
|
f
!
I
|
|
I
|
|
|
|
!
|
!
!
!
|
I
[
|
!
|
!
!
|
|
I

I
f
l
I
I
I
!
I
!
I
|
I
|
|
f
!
|
|
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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[See text for definitions of "good," "falr," "poor," and "very poor."

soll was not rated]

TABLE 8.--WILDLIFE HABITAT POTENTIALS

Soil survey

Absence of an entry indicates that the

Potential for habitat elements

Potential as habitat for--
[

| ]
Soil name and | I [ wild | | [ | |
map symbol | Grain | Grasses | herba- |Hardwood | Wetland | Shallow |Openland | Wetland |Rangeland
land seed | and | ceous | trees | plants | water |willdlife | wildlife | wildlife
| crops | legumes ! plants | | | areas | |
| | | ] [ | | | !
[ | [ | | | | | |
Bb --|Good | Good | Fair | Good |Very poor|Very poor]|Good |Very poor |Fair.
Bowbells | ; ; , , : | , I
[
BOAmm—m e s e |Fair |Fair |Good |Poor |Very poor|Very poor|Fair |Very poor {Good.
Bowdle [ | | | | | |
| | | ! | | | | |
Bra#: | | [ | ] | | |
Bryant=e-ee-e————— |Good :Good :Good iGood ,Very poor|Very poor|Good |Very poor |Good.
| |
Grassna-————————-- | Good | Good :Fair |Good |Very poor}Very poor|Good |Very poor |Fair.
| | | | | [ |
BrB#* | | | | [ ! | | |
Bryant—smmeeeee———- | Good |Good IOood | Good {Very poor|Very poor|Good [Very poor |Good.
| | | | [ |
Grassni-——=eem—ea- ‘Good lGood ‘Fair ‘Good IVery poor|Very poor|Good :Very poor %Fair.
3 |Very poor|Poor |Fair {Poor |Fair | Pair |Very poor{Fair |Fair.,
Harriet | | | | | | | [
| | | ! | | | | |
He --|Very poor|Poor |Poor | Poor |Fair |Fair |Very poor|Fair |Poor.
Heil | | | | | | |
| [ | | | | | [ |
£ R |Good |Good | Fair |Good |Very poor|Very poor|Good |Very poor |Fair.
La Prairie ! I | [ [ | | | |
| [ | | | | | | J
1] T |Very poor|Poor |Fatir [Poor |Very poor|Very poor|Very poor|Very poor |Fair.
La Prairie | | | | | | |
| | | | | i | [ |
LeA, LeBewwemmceeem | Poor |Fair |Poor |Poor |[Very pooriVery poor|Poor |Very poor |Poor.
Lehr | | | | | I |
| | ! | | ] | | |
MaAmm—mmm e e e |Fair |Good |Good [Fair |[Very poor|Very poor|Fair |Very poor |[Fair.
Manning | ! [ | | } | |
| | | | | | | | [
MDA ~mm e {Poor |Pair | Poor | Poor |Very poor|Very poor|Poor |Very poor |Poor.
Manning Variant | | | | | | I J
| ] | [ | [ | | |
MdA¥: | ! | | | f | | |
Max=—=——————— {Good iGood :Good ‘Good :Very poorIVery poor|Good ‘ ery poor IGood.
Arnegard-————m———- IGood ‘Good ‘Fair IGood IVery poor‘Very poor|Good ! ery poor IFair.
MmB¥* : | | | [ | [ | | |
MAX = mmm e e e |Good ,Good ;Good ,Good ,Very pooriVery poor|Good ,Ve poor |Good.
[ |
Arnegard=———=—=w—w—— |Good |Good |Fair |Good }Very poor|Very poor|Good |Very poor |Fair.
| | | | | |
Zahlememm—am e e :Fair :Fair :Fair :Poor IVery poorIVery poor|Fair :Ve poor |Fair.
|
MnB#¥ | | ! | | | | | |
MaX———mm e {Good {Good }Good :Good :Very poor%Very poor|Good IVe poor {Good.
Niobelle-—m——mmm——am :Fair {Fair IGood {Fair ‘Very poor{Very poor‘Fair {Ve poor IGood.
Noonan—--————a—==—a—e-x |Poor |Poor |Poor | Poor |Very poor|Very poor|Poor |Very poor |Poor.
| | | | | | |
MOA~— e |Good |Fair | Good |Fair |Very poor|Very poor|Good |Very poor |Good.
Mondamin | | | | | |
| | | | | | | | |
MOBmem——mm e e |Fair |Pair |Good |Fair {Very poor|Very poor|Failr |Very poor |Good.
Mondamin | ‘ ‘ = : | 1 I

See footnote at end of table.
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TABLE 8.--WILDLIFE HABITAT POTENTIALS--Continued
| Potential for habitat elements Potential as habitat for--
Soil name and | | [ wWila | | |
map symbol | Grain | Grasses | herba- |Hardwood | Wetland | Shallow |Openland Wetland |Rangeland
land seed | and | ceous | trees | plants | water [wildlife | wildlife | wildlife
| crops | legumes | plants | | | areas | |
| I I [ | I [ | [
| | | | | ] | | |
NaA*: | | ] | | | | |
Niobell-=w—smme——— | Fair ;Fair |Good |Fair |Very poor|Very poor|Fair |Very poor |Good.
| | | | i | |
Noonan-————-—-———== | Poor jPoor | Poor |Poor |Very poor|Very poor|Poor |Very poor |Poor.
| | | | | | |
NbA*: [ [ I | | | | I I
Niobell~—meewae—ea- | Fair |Faip | Good |Fair |[Very poori{Very poor|Fair ‘Very poor |Good.
| | | | | | |
Noonan—-————————=—= |Poor | Poor |Poor | Poor |Very poor|Very poor|Poor |Very poor |Poor.
| | | | | | | |
Max | Good |Good | Good |Good |Very poor|Very poor|Good |Very poor |Good.
| | | [ | [ | | |
Nn |Poor | Poor | Poor | Poor |Fair |Fair | Poor |Fair | Poor.
Nishon | | | | | | | [
| ! | | | | | | |
NoA*: | | | | | | | | |
Noonan--——==eec-e-- | Poor | Poor | Poor |Poor |Very poor|Very poor|Poor |Very poor |Poor.
| | | | | J |
Miranda-———-==~=—- }Very poor|Very poor|Poor {Poor |Very poor|Very poor|Very poor|Very poor lPoor.
| | | | | |
Pa, Pp-——-m—cmmmmem |Very poor|Very poor|Very poor|Very poor|Good |Good |Very poor|Good |Very poor.
Parnell | | | | | | | |
| | | | [ | | | |
Pt¥, | | | | | | | | |
Pits | | | | | | | | |
| | | | | i | | |
RaA*, RaB¥: | | | | ! | | | |
Raber——m—e———e—ee—— | Good |Good |Good |Good |[Very poor|Very poor|Good |Very poor {Good.
[ | | [ | | | |
CAVO=wmm————m e | Poor | Poor |Poor |Poor |[Very poor|Very poor|Poor |Very poor |Poor.
| | | | | [ | |
Rh#* | ! | | | | | | |
Ranslo-———=——m—=—= |Poor |Poor |Good |Poor | Poor |Poor |Poor |Poor |Good.
| | | | | | [ | |
Harriet———m—————w- |Very poor|Poor | Fair |Poor |Fair | Fair |Very poor|Fair |Fair.
| | | | | | | | |
TaA, TaB--———c—ewm- |Palr |Fair |Good | Fair |Very poor|Very poor|Fair |Very poor |Fair.
Tally | | ! [ | | | |
| | | | | [ | | [
Tn* | | | | | | [ |
Tonka—————m—————=- | Poor | Poor | Falr |Poor |Fair |Fair | Poor | Poor |Poor.
[ | | | | | | | |
Nishon--—-——-c—e-- | Poor | Poor | Poor | Poor |Fair |Pair |Poor |Fair | Poor.
| | | | | | | | |
VaC#: | | [ | [ | ! | |
Vidame———————ee—m— |Very poor|Very poorlGood |Poor |Very poor|Very poor|Very poor|Very poor ,Good.
| | | | | |
Williamgeee——e—==m |Very poor|Very poor|Good | Poor |Very poor|Very poor|Very poor|Very poor |Good.
| | | | | | |
VAc#: | | | | | | | | |
Vida—mmmm——m e | Poor |Falr | Good |Good }Very poor|Very poor|Fair |[Very poor |Good.
| | | | | | |
Williamg—m——————=== |Fair |Good |Good 1Good |Very poor|Very poor|Good |Very poor |[Good.
| | | | | |
Bowbells—===c————=~ |Good | Good | Fair |Good }Very poor|Very poor|Good |Very poor |Fair.
| | | | | ] |
WaDmwm e e |Very poor|Poor | Poor |Very poor|Very poor|Very poor|Very poor|Very poor |Poor.
Wabek | [ | | | | | |
| | | | | | | | |
WhC¥*: | | | | | | [ |
Wabek——m=m=—e————e |Very poor|Poor |Poor [Very poorl|Very poor|Very poor|Very poor|Very poor {Poor.
| | | [
Bowdle~—————w—w——— | Falir |Fair | Good | Poor |Very poor|Very poor|Falr |Very poor |Good.
| | | | | | [
WnA%, WnB*: | | | | | | | | |
|Good |Good |Good poor |Very poor|Good poor |Good.
| | |

Williamg—==———==-= | Good |[Very
| |

See footnote at end of table.
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TABLE 8.--WILDLIFE HABITAT POTENTIALS--Continued

Soil survey

Potential for habltat elements
[

Potentlal as habltat for--
[

| ]
Soil name and | | Wild [ [ [ [
map symbol I Grain | Grasses | herba- |Hardwood | Wetland | Shallow |Openland | Wetland |Rangeland
land seed | and | ceous | trees | plants | water |wildlife | wildlife | wildlife
| crops | legumes | plants | | | areas | |
| | | 1 | | [ [ [
! ! | | J [ | | J
WnA*, WnB¥*: | | ! | | | | | !
Bowbellgmemcmeemam |Good |Good | Faip |Good |[Very pooriVery poor|Good |Very poor |[Fair.
| | | f | | | |
WoA*, WoB*: ! | | | | | | |
Williamg—=—=—=—=a=m | Good | Good |Good | Good |Very poor|Very poor|Good |Very poor |Good.
| ] | | | | | |
Bowbellgmmmwmmem—a— |Good |Good | Fair | Good |[Very poorl|Very poorlGood |Very poor |Fair.
| | | | | | [ [
Nishon-————e—eee—- }Fair | Fair {Fa IPoor lGood :Good |Fair |Good | Fair.
| | | |
WpA*, WpB*: | | | ] | | | | |
Williamgee———eemwaa |Good |Good |Good |Good |Very poor|Very poor|Good |Very poor |Good.
| | | | | | | |
Bowbellg——m————aam |Good |Good |Fair |Good |Very poor|Very poor|Good {Very poor |Failr.
| | | | | | ! !
Noonan——-——we—ecee- | Poor |Poor : oor {Poor [Very poor|Very poor|Poor |Very poor |Poor.
| | | |
WtCH*: | | [ t ! | ! | |
WilliamSemem—e———— [Fair | Good |Good | Good |Very poor|Very poor|Good |Very poor |Good.
| | ! | | | |
Bowbellgm=moeeen=x {Good | Good ‘Fa :Good |Very poor|Very poor|Good |Very poor |Fair.
| | i | | |
Parnelle—-~mecee~=~ |Very poor|Ver poor{V poor}Very poor|Good | Good }Very poor|Good |Very poor.
| | | | | |
WvBH%: | | | | | ! | I |
WilliamS=-—wem——e—— |Good |Good |Good |Good |Very poor|Very poor|Good |Very poor |Good.
| | | | | | |
BowbellS=mmmmm——a—— | Good |Good |Fair | Good |Very poor|Very poor|Good |[Very poor |Fair.
! | ! | | | |
Vidammeenmam—————— |Fair :Go {Go :Go :Very poorIVery poor|Good }Very poor |Good.
|
WwB*: f | | | | | | | |
Willlamg—=m——mm——— | Good | Good |Good =Good !Very poorIVery poor|Good iVery poor |Good.
| | | | |
Niobellemm—memeeam |Fair | Fair IGo IFair :Very poor|Very poor|Fair IVery poor |PFair.
| | |
Noonan---——c——e-— | Poor | Poor | Poor |Poor |Very poor|Very poor!Poor |Very poor |Very poor.
| ! | | | | | |
WxC¥: ] | | | | | | | |
Williamg——=mee—e—e—— | Poor |Good |Good |Good |Very poor|Very poor|Fair [Very poor |Good.
| | | f | | |
Vidam—ememm e ———— | Poor |Good |Goo |Good |[Very pooriVery poor|Fair |Very poor [Good.
| | | | | | |
Bowbellg~=m—mmma—-— | Good |Good |Fair |Good :Very pooriVery poor|Good |Very poor |Fair.
| | [ | | | |
WzD¥#: | | | ] ! | | | |
Willlamg===——————— | Poor [Good |Good |Good |Very poor|Very poor|Falr |Very poor |Good.
! [ | } | | | |
Zahill-=cemce e |Very poor|Fair |Pair | Fair |Very poor|Very poor|Poor |Very poor |Good.
| | | | | | | |
BowbellSw=mmmmm—m—— | Good | Good | Falr | Good }Very pooerery poor|Good |Very poor |Fair.
| } | | | |
Z2aB—mm e e |Very poor|{Very poor|Falr |Poor jVery poor|Very poor|Very poor|Very poor |Fair.
Zahill | ] | | | | |
! { [ | | } | | |
ZcE - - |Very poor|Very poor|Fair |Poor |Very poor|Very poorl|Very poor|Very poor |Fair.
Zahill | | | | | | !
| | | | | | | | |
Z1D*: | | | | | | | | |
Zahille——mmcmmmm e IVery poor|Poor :Fair |Poor =Very pooriVery poor;Fair [Very poor |Fair.
| | |
La Prairie-—————-- |Very poor|Poor |Falr | Poor :Very poor|Very poor|Very poor|Very poor |Fair.
| | | | | | ]
ZmC#* : [ | | | | | | | |
A1 o) R — |Poor |Falr |Falr |Poor |Very pooriVery poor|Poor |Very poor |Pair.
| | | | | | |
Max |Fair | Good {Good |Poor |Very |Very poor |Good.
] | | | |

See footnote at end of table.
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TABLE 8.--WILDLIFE HABITAT POTENTIALS--Continued
[ Potential for habitat elements | Potentlal as habitat for—-
Soil name and | I [ Wild | [ I | I [
map symbol | Grain | Grasses | herba- |Hardwood | Wetland | Shallow |Openland | Wetland |Rangeland
|and seed | and | ceous | trees | plants | water jwildlife | wildlife | wildlife
| crops | legumes | plants | | | areas | | |
[ | | | [ [ [ ] |
| | | J [ | | | |
ZmD#* | | | | [ | | |
Zahl=m———m—m e |Very poor|Poor |Falr | Poor |Very poor|Very poorl|Very poor|Very poor |Falr.
| | | |
Max |Good |Poor |Very poor|Very poor|Very poor|Very poor |Good.
| | | [ | | |

_______________ |Very poor|Poor
| |

% See description of the map unit for compo

sition and behavior characteristlcs of the map unit.
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TABLE 9.--BUILDING SITE DEVELOPMENT

{Some terms that describe restrictive soll features are defined 1n the Glossary. See text for definitions of
"slight," "moderate," and "severe." Absence of an entry indicates that the soll was not rated]

frost action.

! [ | | [
Soil name and | Shallow | Dwellings | Dwellings | Small | Local roads
map symbol | excavations ! without | with | commercial | and streets
| | basements | basements | bulldings |
| ! | i ]
| | | | |
) R |Moderate: |Severe: | Severe: | Severe: | Severe:
Bowbells | wetness, | flooding. | flooding. | flooding. | low strength,
] flooding. | | [ | flooding,
’ ; ; [ | frost action.
BOA=mwmcmm— e |Severe: {Slighte—e—e—eaaaea |Slight———eemem—e |Slighteem—ce————— |Slight.
Bowdle | cutbanks cave. | l | !
| | i
Bra*: | | | | |
Bryant—-—-—-—-—-—- [Slighte——meceemme [Slight-—————=——- {Slight——m=mceaamm | Slight——cmmcmeam |Moderate:
| | | | low strength,
[ | | } | frost action.
| | | | |
Grassnae-=—=w——— |Moderate: |Severe: |Severe: |Severe: |Severe:
| wetness, | flooding. | flooding. | flooding. | low strength,
| flooding. | : : | flooding.
| | |
BrB#: | ! |
Bryant—=m——we-- [Slight———=——————- |Slight—e——ee—a——— |Slight=———mcee—e |Moderate: |Moderate:
| | | | slope. | low strength,
[ | | | | frost action.
| | | |
Grassna———ee-—- |Moderate: |Severe: | Severe: |Severe: | Severe:
| wetness, | flooding. | flooding. | flooding. | low strength,
| flooding. ‘ | 1 | flooding.
| | |
3 - T | Severe: | Severe: |Severe: | Severe: | Severe:
Harriet | wetness., | flooding, | flooding, | flooding, | wetness,
| wetness. | wetness. | wetness. | flooding,
} | : | | low strength.
| | | |
Hem——mmem e memem |Severe: |Severe: |Severe: | Severe: | Severe:
Heil | ponding. | ponding, | ponding, | ponding, | low strength,
| | shrink-swell. | shrink-swell. | shrink-swell. | ponding,
| ! | | | shrink-swell.
| I | | |
17 T |Moderate: |Severe: | Severe: | Severe: | Severe:
La Prairie | wetness. | flooding. | flooding. | flooding. | low strength.
| | | |
] |Moderate: |Severe: |Severe: |Severe: |Severe:
La Prairie | wetness, | flooding. | flooding. | flooding. | flooding,
] flooding. | [ | | low strength.
| | |
 -Y [T | Severe: ISlight——emm=mmae |Slight——memcme—o |Slighte——ec—ma——- |Slight.
Lehr | cutbanks cave. I 1 |
LeB | Severe: |Slight iSlight |Moderate: |Slight.
Lehr | cutbanks cave. | : | slope. |
| |
MaA=-— e e e e | Severe: |Slight————-—-——- |Slight=—eee—a—- |Slighte——eeeae—-— {Slight.
Manning | cutbanks cave. ‘ = l
|
MbA | Severe: |Moderate | Severe: | Moderate: | Severe:
Manning Variant | cutbanks cave, | wetness. | wetness. | wetness. | frost action.
| wetness. | | [ |
| | | | |
MAA%: ] | | |
VLS S | Slight=m—mmm————— |Moderate: |Moderate: |[Moderate: [Moderate:
| shrink-swell. ‘ shrink-swell. | shrink-swell. | low strength,
| |
| I I

See footnote at end of table.
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| shrink-swell.

shrink-swell.

shrink-swell.

low strength.

] | I | |
Soil name and | Shallow | Dwellings | Dwellings | Small | Local roads
map symbol | excavations | without | with | commerclal ! and streets
| | basements | basements | buildings |
[ | | | |
| | | | |
MdaA%: | | | |
Arnegard-—-————-— |Moderate: |Severe: |Severe: |Severe: |Severe:
| wetness, | flooding. | flooding. | flooding. | low strength,
| flooding. | | | | flooding.
| | | ! |
MmB* I I | | |
Max—me———m e |Slighte—meeea———- |Moderate: |Moderate: |Moderate: |Moderate:
| | shrink-swell. | shrink-swell. | shrink-swell, | low strength,
} | | | slope. | frost action.
| | | | |
Arnegard-~—————--- |Moderate: |Severe: |Severe: |Severe: |Severe:
| wetness, | flooding. | flooding. | flooding. | low strength,
| flooding. | | | flooding.
| | | |
Zahl-————ce—eem |Slight=m————————— |Moderate: |Moderate: |Moderate: | Severe:
| | shrink-swell. | shrink-swell. | shrink-swell, | low strength.
| ! | | slope. |
| | | i |
MnB# | | | | |
Max—————=——em————— |Slight—==———maa— |Moderate: |Moderate: |Moderate: |Moderate:
| | shrink-swell. | shrink-swell. | shrink-swell, | low strength,
| | | | slope. | frost action.
| | | | |
Niobell-—=—ce—umn |Slighte——————eee- | Moderate: |Moderate: |Moderate: |Moderate:
| | shrink-swell. | shrink-swell. | shrink-swell. | low strength,
} | | | ! frost action.
| | |
Noonan-——==——e————-= |Slight-—=—=——==-- |Moderate: |Moderate: |Moderate: |Severe:
| | shrink-swell. | shrink-swell. | shrink-swell, | low strength.
| | | | slope. |
| | | | |
MoA, MOB—————ee——- |Slight=wm—m————eu- |Severe: |Severe: |Severe: |Severe:
Mondamin | | shrink-swell. | shrink-swell. | shrink-swell. | low strength,
I | | | | shrink-swell.
| | | | |
NaA¥*: | | | | {
Niobell=——meeew—m |Slight—==e—————— |Moderate: |[Moderate: |Moderate: |Moderate:
[ | shrink-swell. | shrink-swell. | shrink-swell. | low strength,
| | | | | frost action.
| | | | |
Noonan-——————-—-- |Slight————————weee |Moderate: |Moderate: {Moderate: | Severe:
| | shrink-swell. | shrink-swell. | shrink-swell. | low strength.
| | | | |
NbA*: I | | | |
Niobell-—=ecewee-— |Slight————ee————e |Moderate: |Moderate: |Moderate: |Moderate:
| | shrink-swell. | shrink-swell. | shrink-swell. | low strength,
| | | | | frost action.
| | | I |
Noonan--—w«=~eme=- |Slight-—=—mmmcew |Moderate: |Moderate: |Moderate: |Severe:
| | shrink-swell. | shrink-swell. | shrink-swell. | low strength.
| | | |
Max————————=————— |Slight=mme——————o |Moderate: |Moderate: |Moderate: |Moderate:
| | shrink-swell. | shrink-swell. | shrink-swell. | low strength,
| | | | | frost action.
| | i | |
Nn--—m e e - | Severe: |Severe: |Severe: |Severe: |Severe:
Nishon | ponding. | ponding, | ponding, | ponding, | low strength,
| | shrink-swell. | shrink-swell. | shrink-swell. | ponding.
| | ! } |
NoA*: | | | | |
Noonan-——-——==w=~- |Slight-—————ecwee- |Moderate: |Moderate: |Moderate: |Severe:
| shrink-swell. | shrink-swell. | shrink-swell. | low strength.
| | ' |
Miranda-—————==== |Slightm————ccmemm | Moderate: |Moderate: |[Moderate: |Severe:
| | |
| | |

See footnote at end of table.



114

TABLE 9.--BUILDING SITE DEVELOPMENT--Continued

Soil survey

| shrink-swell.
|

shrink-swell.

shrink-swell,
slope.

low strength,
frost action.

| [ | | [
So1il name and | Shallow | Dwellings | Dwellings | Small | Local roads
map symbol | excavations | without | with | commercial | and streets
| | basements { basements | bulldings |
] ] | [
| | | |
Pa, Ppeceeccmem——- | Severe |Severe: | Severe | Severe: | Severe:
Parnell | ponding. | ponding, | ponding, | ponding, | ponding,
| | shrink-swell. | shrink-swell, | shrink-swell. | low strength,
I ; : } ; frost action.
Pt#, | | | | |
Pits [ | | | |
| | | | [
RaA¥®: | | | | |
Raber-————————m——— | Moderate: |Severe: |Severe: | Severe: |Severe:
| too clayey. | shrink-swell. | shrink-swell. | shrink-swell. | low strength,
| : , , : shrink-swell.
Cavommmm e e | Moderate: |Severe: |Severe: | Severe: |Severe:
| too clayey. | shrink-swell. | shrink-swell. | shrink-swell. | Low strength.
| | ] |
RaB*: I | | [ !
Rabereeemmemmn——— |Moderate: {Severe: |Severe: |Severe: |Severe:
| too clayey. | shrink-swell. | shrink-swell. | shrink-swell. | low strength,
: : = : { shrink-swell.
Cavommmmmm——nm e |Moderate: {Moderate: |Moderate: |Moderate: |Severe:
| too clayey. | shrink-swell. | shrink-swell. | shrink-swell, { low strength.
| | | | slope. |
| | | | |
Rh#*: | | ] | |
Ranslo———=—==—=—- |Severe: |Severe: |Severe |Severe: | Severe:
| wetness. | flooding, | flooding, | flooding, | flooding,
| shrink-swell, | shrink-swell, | shrink-swell, | frost action,
| | wetness. | wetness. | wetness. | low strength.
| | | : | |
Harriet-————-e—- |Severe: {Severe: |Severe |Severe: |Severe:
| wetness. | flooding, | flooding, | flooding, | wetness,
| | wetness. | wetness. | wetness. | flooding,
| | | : | low strength.
[ | [
TaA=mmm e e |Severe: | Slight |Slight | Slightemmec————— |Moderate:
Tally | cutbanks cave. ; : : | frost actilon.
TaBe—wmm e e m | Severe: |Slight=mmmmem——- [Slight———eeeam- |Moderate: |Moderate:
Tally | cutbanks cave. | ] | slope. | frost actilon.
| | | | |
Tn#: | | | | |
Tonkgeu—mm———————— |Severe: |Severe: |Severe: |Severe: | Severe:
| ponding. | ponding, | ponding, | ponding, | low strength,
| | shrink-swell. | shrink-swell. | shrink-swell. | ponding,
| | [ | | frost action.
| | [ | |
Nishon--mee—meemee |Severe: | Severe: | Severe: |Severe: | Severe:
| ponding. | ponding, | ponding, | ponding, | low strength,
| | shrink-swell. | shrink-swell. | shrink-swell. | ponding.
| | | | |
VaC# ] | | | |
A R |Slight-=—-=—emee- |Moderate: |Moderate: |Moderate: |Moderate:
| | shrink-swell. | shrink-swell. | shrink-swell, | low strength,
| | I | slope. | frost action.
| | | |
Williams———m————m |Slight——————a——— |Moderate: |Moderate: |Moderate: |Severe:
| | shrink-swell. | shrink-swell, | shrink-swell, | low strength.
| : : : slope. I
!
vack | | | | |
Vida-=e—mmmmcmemm jSlightem—ee—me——— |Moderate: IModerate: :Moderate: IModerate:
|
| [ [
| ! |

See footnote at end of table.
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See footnote at end of table.

! | I ! [
Soil name and | Shallow | Dwellings | Dwellings | Small | Local roads
map symbol | excavations | without | with | commercial | and streets
i } basements % basements I buildings %
| | | | |
VdcH: | | |
Williams——=———-=- |Slight-—=====-—- |Moderate: |Moderate: |Moderate: | Severe:
| | shrink-swell. | shrink-swell. | shrink-swell, | low strength.
| : : Rl
BowbellS==———==~ | Moderate: |Severe: |Severe: |Severe: |Severe:
| wetness, | flooding. | flooding. | flooding. | low strength,
| flooding. | [ | | flooding,
| | } | | frost action.
| | | | |
WaDe———mmmemo e |Severe: |Severe | Severe: |Severe: | Severe:
Wabek | slope, | slope. | slope. | slope. | slope.
| cutbanks cave. | | | |
| | | | i
WhCH*: | | | | |
Wabek-=————-——-= |Severe: |Slight=m——————-- |Slight————=————- |Moderate: |Slight.
| cutbanks cave. | | I slope. I
| | | [
Bowdle—=m==————- |Severe: |Slight-==——=-~--— {Slight-——=————== |Moderate: |Slight.
; cutbanks cave. : : | slope. :
WnA¥*: J | | | |
Williams—————==- |Slight=———===—— |Moderate |Moderate: |Moderate: |Severe:
| | shrink-swell. | shrink-swell. | shrink-swell. | low strength.
| | | |
Bowbellg————=m—— |Moderate: |Severe: |Severe: |Severe: |Severe:
| wetness, | flooding. | flooding. | flooding. | low strength,
| flooding. | | | | flooding,
| | | | | frost actilon.
| ] | | [
WnB#¥: | | | | |
Williamg——=————- [Slight=——————em- |Moderate |Moderate: |Moderate: |Severe:
| | shrink-swell. | shrink-swell. | shrink-swell, | low strength.
| | | T
Bowbells———==e—— |Moderate: {Severe: |Severe: |Severe: |Severe:
| wetness, | flooding. | flooding. | flooding. | low strength,
| flooding. I i | | flooding,
| | | | | frost action.
| | | | |
WoA*: | | | [ |
Williamg=w——————- |S1lighte—————ee- |Moderate {Moderate: |Moderate: |Severe:
| | shrink-swell. | shrink-swell. % shrink-swell. } low strength.
| | |
Bowbellg—==—c=c— |Moderate: |Severe: |Severe: |Severe: |Severe:
| wetness, | flooding. | flooding. | flooding. | low strength,
| flooding. | | | | floodlng,
| | | | | frost action.
| | | | |
Nishon————em——- |Severe |Severe |Severe: |Severe: |Severe:
| ponding. | ponding, | ponding, | ponding, | low strength,
I , shrink-swell. i shrink-swell. : shrink-swell. { ponding.
WoB#*: | | | | |
Willilams |S1ight |[Moderate: |Moderate: |Moderate: |Severe:
| | shrink-swell. | shrink-swell. | shrink-swell, | low strength.
| | | | slope. ]
i | | | |
Bowbellg=————em—— |Moderate: | Severe: |Severe: |Severe: |Severe:
| wetness, | flooding. | flooding. | flooding. | low strength,
| flooding. | | | | flooding,
: } | { { frost action.
|
Nishon-———==—e—== |Severe: {Severe: |Severe: |Severe: |Severe:
| ponding. | ponding, | ponding, | ponding, | low strength,
| | shrink-swell. | shrink-swell., | shrink-swell. I ponding.
| | |
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TABLE 9.--BUILDING SITE DEVELOPMENT-~Continued

Soil survey

| f [ ] |
Soil name and | Shallow [ Dwellings | Dwellings | Small ] Local roads
map symbol | excavations | without | with | commercial | and streets
] | basements | basements | buildings |
I | ] | |
| | | | |
WpA#: | | | | |
Williamgewmmem—m—-— |Slight=c=—eeea——— |Moderate: |Moderate: |Moderate: |Severe:
| I shrink-swell. ‘ shrink-swell. l shrink-swell. | low strength.
| |
Bowbellg—m——~——mm~ [Moderate: |Severe: |Severe: |Severe: |Severe:
| wetness, | flooding | flooding. | flooding. | low strength,
| flooding. | | | | flooding,
: , : , : frost action.
Noonan-—————=———- |Slightmm—eeem—m— |Moderate: IModerate: [Moderate: |Severe:
| 1 shrink-swell. 1 shrink-swell. ‘ shrink-swell. I low strength.
!
WpB*: | | | | |
Williamgme=me———— |Slighte——=—mm====~ | Moderate: jModerate: |IModerate: |Severe:
| | shrink-swell. | shrink-swell. | shrink-swell, | low strength.
| | | e
Bowbellg——m—=maue |Moderate: |Severe: |Severe: |Severe: |Severe:
wetness, { flooding. | flooding. | flooding. | low strength,
| flooding. | | ! | flooding,
I | { 1 ‘ frost action.
Noonan—m—————ma—-— |Slight=memem—————— |Moderate: |Moderate: |Moderate: | Severe:
| | shrink-swell. | shrink-swell. | shrink-swell, | low strength.
| | | | slope. |
] | | | |
WECH#: | | | | |
Williamg-e—m—meee |Slightemem e |Moderate: |Moderate: |Moderate: | Severe:
| | shrink-swell. | shrink-swell. | shrink-swell, | low strength.
| | | | slope. l
| | | | !
Bowbellg—emmmeeae |Moderate: |Severe: |Severe: |Severe: |Severe:
| wetness, | flooding. | flooding. | flooding. | low strength,
| flooding. | | | | flooding,
: ‘ : 1 I frost action.
Parnelle——-ee=e-- | Severe: |Severe: | Severe: | Severe: | Severe:
| ponding. | ponding, | ponding, | ponding, | ponding,
] | shrink-swell. | shrink-swell. | shrink-swell. | low strength,
I ; : I I frost action.
WvB#: i | I |
Williamg=—===e==- |Slight=me—mmeeaax |Moderate: [Moderate: |Moderate: |Severe:
| | shrink-swell. | shrink-swell. | shrink-swell, | low strength.
| | | | slope. |
| | | | ]
Bowbellg--=—=-=—- |Moderate: | Severe: |Severe: | Severe: | Severe:
| wetness, | flooding. | flooding. | flooding. | low strength,
| flooding. | | | | flooding,
, | ! , I frost action.
Vida——m—mmemm———— [Slight——memmme—me |Moderate: |[Moderate: |[Moderate: [Moderate:
| | shrink-swell. | shrink-swell. | shrink-swell, | low strength,
] : I : slope. : frost actlon.
|
WwB*: { | | | [
Williams—=mmm—~=— |Slight————emea——— |Moderate: |Moderate: |Moderate: | Severe:
| | shrink-swell. | shrink-swell. | shrink-swell, | low strength.
| | | R
Niobell-———m—eaee |Slight—meecmmme— |Moderate: |Moderate: |Moderate: {Moderate:
| | shrink-swell. | shrink-swell. | shrink-swell, | low strength,
| | ; : slope. = frost action.
| |
Noonaneeeem——wm—— |Slight-———r—we——- |Moderate: |Moderate: |Moderate: |Severe:
| ! shrink-swell. | shrink-swell. | shrink-swell, | low strength.
| | 1 { slope. }

See footnote at end of table.
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!

frost action.

| | | [ |
Soil name and | Shallow | Dwelllngs | Dwellings | Small | Local roads
map symbol | excavations | without | with | commercial | and streets
| | basements | basements | bulldings |
| [ ! [ [
| | | | |
WxC¥: | | | |
Williamg—=———=——- |Slight=m————aaeo |Moderate: |Moderate: |Moderate: |Severe:
| | shrink-swell. | shrink-swell. | shrink-swell, | low strength.
I { { ! slope. |
|
Vida———m———m——— {Slight—m——ceeem— |Moderate: {Moderate: |Moderate: |Moderate:
| | shrink-swell. | shrink-swell. | shrink-swell, | low strength,
| | [ | slope. | frost actilon.
| | | | |
Bowbells==——ee—=w |Moderate: |Severe: |Severe: |Severe: |Severe:
| wetness, | flooding. | flooding. | flooding. | low strength,
| flooding. | | | | flooding,
| | | | | frost action.
! | | | |
WzD#*: | [ | | |
Williams——e——eu-- | Moderate: |{Moderate: |Moderate: |Severe: |Severe:
| slope. | shrink-swell, | slope, | slope. | low strength.
| | slope. | shrink-swell. | i
| | ! | |
Zahilleee——eemeem |Severe: |Severe |Severe: |Severe: |Severe:
| slope. | slope. | slope. | slope. | slope.
| | | |
Bowbellg—=—mmwemm |Moderate: | Severe: |Severe: |Severe: |Severe:
| wetness, | flooding. | flooding. | flooding. | low strength,
| flooding. | | I | flooding,
| | | | | frost action.
| | | | |
Y o |Severe: |Severe |Severe: |Severe: |Severe:
Zanhill | slope. | slope. | slope. | slope. | slope.
[ | | |
A e | Severe: | Severe |Severe: | Severe: | Severe:
Zahill | slope. | slope. | slope. | slope. | low strength,
| | [ | | slope.
| | | | |
Z1D*: | | ! | |
Zahill-———m———e—e |Severe: |Severe |Severe: |Severe: |Severe:
| slope. | slope. | slope. | slope. | slope.
| | [ |
La Prairie~———-—-— |Moderate: | Severe | Severe: | Severe: |Severe:
| wetness, | flooding. | flooding. | flooding. | flooding,
| flooding. | | } | low strength.
| | | | |
ZmC*: | | | | |
Zahle———ecm——— e | S1light===e—ea— | Moderate: |Moderate: |Moderate: |Severe:
| | shrink-swell. | shrink-swell. | shrink-swell, | low strength.
I i { } slope. :
MaXmmmm e e e |Slight-=—-——=--~ |Moderate: |Moderate: |Moderate: |Moderate:
| | shrink-swell. | shrink-swell. | shrink-swell, | low strength,
| | ] | slope. | frost action.
| ! | | |
ZmD* : | | | | |
Zahle————mememeem |Moderate: |Moderate: |Moderate: |Severe: |Severe:
| slope. | shrink-swell, | slope, | slope. | low strength.
| slope. | shrink-swell. | |
| | I |
Max———e—mm e |Moderate: |Moderate: |Moderate: | Severe: |Moderate:
| slope. | shrink-swell, | slope, | slope. | low strength,
| slope. | shrink-swell. | | slope,
| | J |
| | | |

* 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," "fair,” and other terms.

not rated]

TABLE 10.-~-SANITARY FACILITIES

Soil survey

See text for definitions of
Absence of an entry indicates that the soll was

| | | [
Soll name and | Septic tank | Sewage lagoon | Trench | Area Dally cover
map symbol | absorption | areas | sanitary | sanitary for landfill
| fields | | landfill | landfill
I [ [ [
] | | |
Bb——~ |Severe: |Severe: |Severe: | Severe: ipr:
Bowbells | flooding, | flooding. | flooding. | flooding. oo clayey.
| percs slowly. | ‘ |
| |
BOAm—m e e |Severe: |Severe: | Severe: | Severe: Poor:
Bowdle | poor filter. | seepage. | seepage, | seepage. too sandy,
| | | too sandy. | seepage,
! } : ; small stones.
Bra¥: ! | |
Bryant-m———e———a- [Slight=mee——m———— [Moderate: |Slight |S1light ~--=]Good.
| | seepage. ; {
|
Grassna=-—————e-—-- | Severe: |Severe: |Severe: |Severe: |Fair:
] flooding. | flooding. | flooding. | flooding. too clayey.
| | | |
BrB¥: f | |
Bryant———e——————- [Slight——————eee |Moderate: |Slightem———————— | Slighte——m—ec - |Good.
| | slope, | |
’ | seepage. ; ;
Grassna—-———me—=—- |Severe: |Severe: |Severe: |Severe: |Pair
| flooding. | flooding. | flooding. | flooding. too clayey.
| ! | |
Hae—eweaae— | Severe: |Severe | Severe: | Severe: Poor
Harriet | flooding, | flooding, | flooding, | flooding, hard to pack,
| wetness, | wetness. ! wetness, | wetness. wetness,
| percs slowly. | | excess sodium. | excess sodium.
| | [
Hememm e ee |Severe: |Severe |Severe: |Severe: Poor
Heil | ponding, | ponding. | ponding, |" ponding. too clayey,
| percs slowly. | | too clayey, ] hard to pack,
| | excess sodium. | ponding.
| [ | |
- . | Severe: |Severe: | Severe: |Moderate: Good.
La Pralirie | wetness. | flooding. | wetness. | flooding.
| | | |
I B e |Severe: |Severe: |Severe: |Severe: Good.
La Prairie | flooding, | flooding. | flooding, | flooding.
| wetness. i | wetness. |
| | | |
LeA, LeB-—mmmmemaa | Severe: |Severe: |Severe: |Severe: Poor
Lehr | poor filter. | seepage. | seepage, | seepage. seepage,
| | | too sandy. | too sandy,
| I 1 I small stones.
|
MaA—m——mm e mm e | Severe: | Severe: | Severe: |Severe: Poor
Manning | poor filter. | seepage. | seepage, | seepage. seepage,
| | | too sandy. ] too sandy,
; ; : , small stones.
MbA=— e |Severe: |Severe |Severe: |Severe: Poor
Manning Varlant | wetness, | seepage, | wetness, | seepage, seepage,
| percs slowly, | wetness. | too sandy. | wetness. too sandy.
| poor filter. | | |
| | | |
MaA#* | | | |
MaX———m—mmmmm—m———— |Severe: |Slightememeeaa——— |Moderate: |Slight———mmme———a |FPair
| percs slowly. [ | too clayey. | too clayey.
[ [ |
Arnegard-————-—-- | Severe: |Severe: |Severe: |Severe: |Fair
| flooding, | fleooding, | flooding. | flooding. too clayey,
| wetness. | wetness. ‘ | wetness,
| [

See footnote at end of table.
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| | [ | |
Soil name and | Septic tank | Sewage lagoon | Trench | Area | Daily cover
map symbol i absorption | areas | sanitary | sanitary | for landfill
| fields | | landfill | landfill |
| | [ | |
| | | | |
MmB#* | | | I |
MBX———— e mm—m e |Severe: |[Moderate: [Moderate: |Slighteee———=um |Fair:
| percs slowly. | seepage, | too clayey. | | too clayey.
] | slope. | | |
[ | I | ]
Arnegard—————=———— |Severe: |Severe: |Severe: |Severe: |Fair:
| flooding, | flooding, | flooding. | flooding. | too clayey,
| wetness. : wetness. : : : wetness.
Zahle—emem oo {Severe: |Moderate: |Moderate: |Slight=———em——— |Fair:
| percs slowly. | seepage, | too clayey. | | too clayey.
[ | slope. | | |
| | | | |
MnB¥* | | | i |
Max -|Severe: |Moderate: |Moderate: |Slight-——==--—- |Fair:
| percs slowly. | seepage, | too clayey. | | too clayey.
| | slope. | | |
| | | [ |
Niobell-————mmem— | Severe: [Slight=—m————mem | Severe: |Slight—=——————- |Poor:
| percs slowly. : | excess sodium. I | excess sodium.
Noonan--————-——c——- | Severe |Moderate: |Severe: [Slight=—==———aew |Poor:
| percs slowly. | slope. | excess sodium. I | excess sodium,
| |
MoA~- {Severe: |Slightm——=—emea——— |Moderate: |81lighte——m———— |Pair:
Mondamin | percs slowly. | | too clayey. { } too clayey.
| |
MOBee e e |Severe {Moderate: |Moderate: |Slightw———m—-m——- |Fair:
Mondamin l percs slowly. = slope. | too clayey. ‘ % too clayey.
|
NaA#¥: | | | | |
Niobell-————====-x |Severe |Slight=———~=—-— |Severe: [Slight-—===———- |Poor:
| percs slowly. : | excess sodium. | | excess sodium,
| |
Noonan-—-————=—e=e—— | Severe: |Slight—em—m———mmmm | Severe: | Slight=m=—===———= | Poor:
| percs slowly. , | excess sodium. | | excess sodium.
|
NbA*: | | | | |
Niobell-=——ecema—— | Severe: jSlight—e————emm |Severe: [Slighte—m—m———=== |Poor:
I percs slowly. : | excess sodium. l | excess sodium.
|
Noonane-—————==e—-- |Severe: {Slight——mome—— e |Severe: [Slight==em——————— | Poor:
| percs slowly. ‘ | excess sodium. ‘ { excess sodium.
|
Max-———-——————m——m | Severe: |Slight——e————mem |Moderate: [Slight=————e——- | Pair:
| percs. slowly. | | too clayey. I : too clayey.
|
ottt | Severe: |Severe: |Severe: |Severe | Poor:
Nishon | ponding, | ponding. | ponding, | ponding. | too clayey,
| percs slowly. ] | too clayey. | | hard to pack,
| | | | | ponding.
| ] | | |
NoA#*: | | | | |
Noonan—————=—m—-- | Severe: |Moderate: |Severe: [Slighte———mm—-— | Poor:
| percs slowly. : slope. { excess sodium. { { excess sodium.
Miranda--==————=- | Severe: |Moderate: |Severe: |Slight===—m—==m- | Poor:
| percs slowly. , slope. | excess sodium. : : excess sodium.
|
Pa, Pp-—m————————en | Severe |Severe: |Severe: |Severe |Poor
Parnell | ponding, | ponding. | ponding, | ponding. | too clayey,
| percs slowly. | | too clayey. | | hard to pack,
| | | | | ponding.
| | | [ |
Pt¥. | | | [ |
Pits [ | | | |
| | | | |

See footnote at end of table.



120

TABLE 10.~-SANITARY FACILITIES--Continued

Soil survey

| percs slowly.

| ] | ] [
Soil name and | Septic tank | Sewage lagoon | Trench | Area | Daily cover
map symbol | absorption | areas | sanltary | sanitary | for landfill
| fields | ] landfill | landfill |
| I ] ] !
| | ] | ]
RaA#*: | | | | |
Raber—————me——m——— |Severe: |S1lighte—mee—me——— | Severe: [Slight=—me—eeaao | Poor:
| percs slowly. | | too clayey. | | too clayey,
! : : | | hard to pack.
| |
Cavo—————me e e | Severe: [Slighte—e——meemm | Severe: ISlightememaaa— | Poor:
| percs slowly. | | too clayey, [ | too clayey,
| | | excess sodium. | ! hard to pack,
[ | = | | excess sodium.
| ! | |
RaB#*: | | ] | I
Raber——e-——eencam—- {Severe: |Moderate |Severe: [Slight——mee———u |Poor:
| percs slowly. | slope. | too clayey. | | too clayey,
' : } } } hard to pack.
CavOommmmm - e | Severe: IModerate |Severe: [Slight=—————m—a | Poor:
| percs slowly. | slope. | too clayey, | | too clayey,
| | | excess sodium. | | hard to pack,
| : l } I excess sodium.
!
Rh¥: | ] [ | |
Ranslo==—eeoeceeaaaa | Severe: |Slighteeeecem e |Severe: |Severe | Poor:
| percs slowly, | | flooding, | flooding, | wetness,
| flooding, | | wetness, | wetness. | hard to pack,
| wetness. : | excess sodium. | | excess sodium.
| | } !
Harrlet—m———ee————— |Severe: | Severe |Severe: | Severe | Poor:
| flooding, | flooding, | flooding, | flooding, | hard to pack,
| wetness, | wetness. | wetness, | wetness. | wetness,
| percs slowly. | | excess sodium. | | excess sodium.
| | | |
TaA, TaBe—=—————a———— [Slighte————m————— | Severe: |Severe: [Severe: |Fair
Tally | | seepage. | seepage. | seepage. | too sandy.
| | | | |
Tn#: | | | | |
TonKa=—mm=mm——————— | Severe: |Severe: |Severe: |Severe |Poor:
| ponding, | ponding. | ponding, | ponding. | too clayey,
| percs slowly. | | too clayey. | | hard to pack,
I { I I ponding.
|
Nishon-—=-eecmmaa—— | Severe: |Severe: | Severe: |Severe |Poor:
| ponding, | ponding. | ponding, | ponding. | too clayey,
| percs slowly. | | too clayey. | | hard to pack,
, ; : ; : ponding.
VaC#: | | | | |
Vida |Severe |Moderate: |Moderate: | Slight=memem——- |Fair:
| percs slowly. | seepage, | too clayey. | | too clayey.
| = slope. ‘ 1 I
i
Williamg—————=m——oo | Severe: |Moderate: |Moderate: | Slight———m————— |Fair:
| percs slowly. | seepage, | too eclayey. | | too clayey.
| | slope, | | |
| | large stones. | | |
! | | | !
vac | | | I }
Vida——~——mmemmmoee |Severe: |Severe: |Moderate: |Slight———cmee—e |Fair:
| percs slowly. | slope. | too clayey. | | too clayey.
| | | |
Willlams—-=——m—=—=—me- | Severe: |Severe: |IModerate: [Slight=m=—e———— |Fair:
| percs slowly. | slope. | too clayey. | | too clayey.
! | | [ |
Bowbellg—===weecaeaen |Severe: |Severe: |Severe: | Severe | Fair
| flooding, | flooding. | flooding. | flooding. too clayey.
| | |
! | |

See footnote at end of table.
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| percs slowly.

B [ [ I
Soil name and | Septic tank | Sewage lagoon | Trench | Area | Daily cover
map symbol | absorption ] areas | sanitary | sanitary | for landfill
| fields | | landfill { landfill |
] T ! ] |
| | | | |
WaD-~ |Severe: |Severe: |Severe: | Severe: |Poor:
Wabek | slope, | seepage, | seepage, | seepage, | too sandy,
| poor fillter. | slope. | slope, | slope. | seepage,
} : : too sandy. ; } small stones.
WbC¥: | | | | |
Wabek———=—mem—manmm | Severe: |Severe: |Severe: | Severe: |Poor:
| poor filter. | seepage. | too sandy, | seepage. | too sandy,
[ | | seepage. | | seepage,
: { , ; : small stones.
Bowdle-——==——e—a-- |Severe: |Severe: |Severe: |Severe: |Poor:
| poor filter. | seepage. | seepage, | seepage. | too sandy,
| | | too sandy. } | seepage,
| J | | | small stones.
| | ! } }
WnA¥: | | | | |
WilliamS——=—m~——- |Severe |Moderate: |Moderate: |Slighte————ee——- |Fair:
| percs slowly. | seepage. { too clayey. { : too clayey.
!
Bowbellg——=mmm——x |Severe: |Severe: |Severe: |Severe: |Fair:
| flooding, | flooding. [ flooding. [ flooding. | too clayey.
| percs slowly. | } } l
|
WnB¥: | | | |
Williams=w———m——e |Severe: |Moderate: |Moderate: |Slight=w————=—-a |Fair:
| percs slowly. | seepage, | too clayey. | | too clayey.
| | slope. | | |
| | | | |
BowbellS——=me—m—m=— | Severe: |Severe: |Severe: |Severe: |Fair
| flooding, | flooding. | flooding. | flooding. | too clayey.
| percs slowly. I : : |
| !
WoA%: | | J |
Williams——====m— | Severe: |Moderate: |Moderate: |Slight————e—aan -|Pair:
| percs slowly. : seepage. { too clayey. { : too clayey.
Bowbellgm——m=meuu | Severe: |Severe: |Severe: |Severe: |Fair
| flooding, | flooding. | flooding. | flooding. | too clayey.
| percs slowly. } } ; }
Nishon-—e=——=w--- | Severe |Severe: |Severe: |Severe: |Poor
| pohding, | ponding. | ponding, | ponding. | too clayey,
| percs slowly. ! | too clayey. ] | hard to pack,
| | | | | ponding.
| | | | |
WoB¥*: | | I | |
WilllamS-=m———e—- | Severe |Moderate: |Moderate: |Slight———-—=-a |Fair
| percs slowly. | seepage, | too clayey. | | too clayey.
[ | slope. |
| | | | |
Bowbells—m———we—o |Severe: |Severe: |Severe: |Severe: [Fair:
| flooding, | flooding. | flooding. | flooding. | too clayey.
| percs slowly. | } I :
|
Nishonw=mcema—aa= |Severe: |Severe: |Severe: |Severe: | Poor:
| ponding, | ponding. | ponding, | ponding. | too clayey,
| percs slowly. | | too clayey. ! | hard to pack,
: : ‘ ‘ I ponding.
WpA¥*: f I { | |
Williams~———cwe——o |Severe |[Moderate: |IModerate: |Slight-—ee—aemx |Fair
| percs slowly. | seepage. | too clayey. | | too clayey.
| | | | [
BowbellS~——=mw——m | Severe: |Severe: | Severe: |Severe: |Fair:
| flooding, | flooding. | flooding. | flooding. : too clayey.
[ | |
| | | i

See footnote at

end of table.
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Soil survey

| [ | | |
Soil name and | Septic tank | Sewage lagoon | Trench | Area | Daily cover
map symbol ! absorption | areas | sanitary | sanitary | for landfill
| filelds | | landfill | landfill |
| | | 1 ]
| | | | |
WpA¥%: | | | | |
Noonane=m=m=—=——= |Severe |Slight——==———- | Severe: [Slightem—————- | Poor:
{ percs slowly. ‘ | excess sodium. ‘ { excess sodium.
WpB*: | | | | |
WillliamSem=—===—~ | Severe: |Moderate: |Moderate: |Slighte=——emaeae- | Pair:
| percs slowly. | seepage, | too clayey. | | too clayey.
| slope. | | |
| | | | |
Bowbells~————~~-= |Severe: |Severe: |Severe: |Severe: |Fair:
| flooding, | flooding. | flooding. | flooding. | too clayey.
| percs slowly. { : : {
Noonan-====m=m———- | Severe: |[Moderate: |Severe: [Slighte—mm————- |Poor:
| percs slowly. = slope. % excess sodium. % % excess sodium.
]
WECH#: | [ | | )
Williams-—————-=~ |Severe: |Severe |[Moderate: [Slight=—=———mmm |Fair:
| percs slowly. { slope. { too clayey. ‘ } too clayey.
|
Bowbellg~mmme———m | Severe: |Severe: |Severe: | Severe: |Fair:
| flooding, | flooding. | flooding. | flooding. | too clayey.
| percs slowly. I } I |
Parnelle—=—wwme——- |Severe: | Severe: | Severe: |Severe: |Poor:
| ponding, | ponding. | ponding, | ponding. | too clayey,
| percs slowly. | | too clayey. | | hard to pack,
, } ! : : ponding.
WvB*: | | | | |
Williamg—-======——~ |Severe |Moderate: |Moderate: |Slight=emmmm——e | Fair:
| percs slowly. | seepage, | too clayey. | | too clayey.
| | slope. | | ]
! | | | |
Bowbellg=m==—ceam- | Severe: | Severe: | Severe: | Severe: |Fair:
| flooding, | flooding. | flooding. | flooding. | too clayey.
| percs slowly. { { { l
Vida-mw=mmme————— |Severe: |Severe |Moderate: |Slight=e=m==m—m |Fair:
| percs slowly. i slope. } too clayey. , } too clayey.
WwB*: | | | | |
Williamg==e======- |Severe: |Moderate: |[Moderate: [Slight=mmm=—mmm | Fair:
| percs slowly. | seepage, [ too clayey. | | too clayey.
| N | |
Niobell==em=—eoe— | Severe: |Moderate: |Severe: |Slight=====—=— |Poor:
| percs slowly. : slope. { excess sodlum. : ; excess sodium.
Noonan——==m-==——= |Severe: |Moderate: |Severe: |Slightmm—mm———— | Poor:
| percs slowly. ‘ slope. l excess sodium, I i excess sodium.
WxC#: | | | | |
Williams———===—~= |Severe: | Severe |Moderate: |Slight——=mm==m- |Fair:
| percs slowly. } slope. } too clayey. } } too clayey.
Vidamme—————————— | Severe: | Severe {Moderate: |Slight—mm—===—- | Fair:
| percs slowly. : slope. ; too clayey. : ; too clayey.
Bowbellg——=—-=-—= |Severe: |Severe: |Severe: |Severe: |Fair
| flooding, | flooding. | flooding. | flooding. | too clayey.
| perca slowly. : } {
WzD#: | ] | | |
Williamgs——-———~——-= | Severe: | Severe |Moderate: |Moderate | Fair
| percs slowly. | slope. | slope, | slope. | too clayey,
‘ { too clayey. } = slope.

See footnote at end of table.
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| | [ | |
Soil name and | Septic tank | Sewage lagoon | Trench | Area | Daily cover
map symbol | absorption | areas | sanitary | sanltary | for landfill
| fields { | landfill | landfill }
| [ ]
| | | | |
WzD¥: | | | [ |
Zahill--——mmmmm e |Severe: [Severe: |Severe: |Severe: |Poo
| percs slowly, | slope. | slope. | slope. | lope.
Nl | : |
Bowbellg—=—mem———me—— |Severe: |Severe: |Severe: | Severe: |Fair
| flooding, | flooding. | flooding. | flooding. | too clayey.
I percs slowly. I I { {
ZaE, ZcE———ma—————m | Severe: |Severe: |Severe: |Severe: | Poo
Zahill | percs slowly, | slope. | slope. | slope. | lope.
| slope. I : { }
Z1D#*; | | | | |
Zahillem——m—e——————— |Severe: | Severe: | Severe: | Severe: | Poo
| percs slowly, | slope. | slope. | slope. | lope.
| slope. | | | |
| | | | |
La Pralrie-————-e—- | Severe: |Severe: |Severe: | Severe |Good.
| flooding, | flooding. | flooding, | flooding. |
| wetness. ‘ ‘ wetness. } {
ZmC¥: [ | | | |
Zahleemem—m e | Severe: |Severe: |Moderate: [Slighte————==——v |Fair:
| percs slowly. | slope. | too clayey. | | too clayey.
| | | | |
Max- |Severe: |Severe: |Moderate: |Slight———~——==- |Fair:
| percs slowly. | slope. | too clayey. } } too clayey.
| | |
ZmD* | | | | |
Zahl-=————mmmee—— e |Severe: |Severe: |Moderate: |Moderate |Falr
| percs slowly. | slope. | slope, | slope. | too clayey,
| | = too clayey. I I slope.
|
MaxX—————mmmm e |Severe: |Severe: |Moderate: |[Moderate {Fair
| percs slowly. | slope. | slope, | slope. | too clayey,
| | too clayey. ‘ ‘ slope.
| ! I

* See description of the map unit for composition and behavior characteristics of the map unit.
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TABLE 11.--CONSTRUCTION MATERIALS

[Some terms that describe restrictive soll features are defined in the Glossary. See text for definitions of
"good," "falr," "poor," '"probable," and "improbable." Absence of an entry indicates that the soll was
not rated]

| shrink-swell.
|

| [ I |
Soil name and | Roadfill ( Sand | Gravel | Topsoil
map symbol | | J |
| | | |
] | [ |
| | |
2] o T |Poor: | Improbable: | Improbable: |Fair:
Bowbells | low strength. | excess fines. | excess fines. | small stones.
| [
BOA——ecc o m e [Goodwmmmmm e | Probable———==mwmeeuemo |Probable~————————a—eee |Fair:
Bowdle | ! | | area reclaim.
| | | i
BrA¥, BrB#*: | | ! |
Bryantee-————eme——aa— |Fair: |Improbable: | Improbable: |Good.
| low strength. | excess fines. | excess fines. |
| | | |
Grassna=————————=——-- |Poor: |Improbable: | Improbable: |Good.
| low strength. | excess fines. | excess fines. |
| ! | |
Hamme e e |Poor: |Improbable: | Improbable: |Poor:
Harriet | wetness, | excess fines. | excess fines. | wetness,
| low strength. | J | excess sodium.
| | | |
Hemmmmemm e | Poor: |Improbable: |Improbable: |Poor:
Heil | low strength, | excess fines. | excess fines. | wetness,
| wetness, | | | excess sodium.
i | |
| | |
f | |
| | |
|

| low strength, excess fines. excess fines. mall stones.

| shrink-swell.
|

La, Lbheemmmmmmmccc e n |Poor: Improbable: Improbable: Good.

La Pralrie | low strength. excess flnes. excess filnes.

LeA, LeBem————mmemme—eee |Goodm—mmmmmm e |Probable—-=m——meeeem— |Probable-~=—==meec—ec—e— | Poor:

Lehr | I | | small stones,
| | { | area reclaim.
| [ |

| |Good=mmmmm e e e | Probable-—-—————————= | Probable--m———e——ea—au |Poor:

Manning | | | | small stones,
| | | | area reclaim.
| | | .

MbAmmm———e———————————— |Fair: | Improbable: Improbable: | Poor:

Manning Variant | thin layer, | thin layer. too sandy. small stones.
| wetness. |
| |

MAA¥: | |

MaXmmmm e |Fair: | Improbable: Improbable:

|
|
J

Improbable:
e

| low strength, excess fines. xcess fines. mall stones.
| shrink-swell.

See footnote at end of table.
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|
|
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|
!
|
%
|
|
|
|

Arnegard-—————————-——v [[eTeYo ) PSS | Improbable: Improbable: Good.
| | excess fines. excess fines.
! |
MmB# ; | |
MaX——mmmmmm e |Fair: | Improbable: Improbable: Fair
| low strength, | excess fines. stones.
| shrink-swell. |
| J
Arnegard-——————-eae—— |Good _— | Improbable: Improbable: Good.
| | excess fines. excess fines.
| |
Z7ahlececm e | Poor: |Improbable: Improbable: Fair:
| low strength. | excess fines. excess fines. small stones.
| |
MnB#*: | |
MaX~mem———mmmm—————— e |Fair: | Improbable:
[
|
|
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TABLE 11.,--CONSTRUCTION MATERIALS--Continued

| low strength. excess sodlum.

See footnote at end of table.

I ! | |
Soil name and | Roadfill | Sand | Gravel | Topsoil
map symbol | | f |
! | | |
| I | [
| ! | !
MnB¥: | | | i
Niobelle-m—m———ommmmm |Fair: | Improbable: | Improbable: |Poor:
| low strength, | excess fines. | excess fines. | excess sodium.
| shrink-swell. | | |
| | | |
Noonan——==—————ee———- | Poor: |Improbable: |Improbable: | Poor:
| low strength. | excess fines. | excess fines. | excess sodium,
| | | |
MoA, MOB-————ommme——e |Poor: {Improbable: | Improbable: |Poor:
Mondamin | low strength, | excess fines. | excess fines. | thin layer.
| shrink-swell. | | |
| i | |
Nap#: | | ! |
Niobell-———w———mmm o |Fair: | Improbable: | Improbable: |Poor
| low strength, | excess fines. | excess fines. | excess sodium.
| shrink-swell. | [ |
| | ! |
Noonan-—==————=—==—w- | Poor: | Improbable: | Improbable: | Poor
| low strength. | excess fines. | excess fines. | excess sodium.
| | | |
NbA¥: | | | |
Niobellmmm—eemomm e |Fair: | Improbable: | Improbable: | Poor
| low strength, | excess fines. | excess fines. | excess sodium.
| shrink-swell. | | |
| | | |
Noonan-—==———-mmee—en | Poor: | Improbable: | Improbable: | Poor
| low strength. | excess fines. | excess fines. | excess sodium.
| | | |
MaxX=—mm——memme e |Fair: | Improbable: | Improbable: |Fair:
| low strength, | excess fines. | excess fines. | small stones.
| shrink-swell. | 1 |
| | |
NNe—— e |Poor: | Improbable: | Improbable: |Poor:
Nishon | low strength, | excess fines. | excess fines. | too clayey.
| wetness, | | |
| shrink-swell. | | |
| | | |
NoA#: | | | |
Noonan-———me-—e—m———m--= | Poor: |Improbable: | Improbable: |Poor
| low strength. | excess filnes. | excess fines. | excess sodium.
| | | |
Miranda—————————cw-—- |Poor: |Improbable: | Improbable: |Poor:
| low strength. | excess fines. | excess fines. | excess sodium.
| | ) J |
Pa, Pp-———m—m—— e | Poor: |Improbable: | Improbable: |Poor:
Parnell | wetness, | excess fines. | excess fines. | wetness.
| low strength, | | [
| shrink-swell. | J |
| | | |
PL¥, | | | |
Pits | | | |
| | | |
RaA*, RaR¥ | | | i
Rabep—————m——m—— e | Poor | Improbable: | Improbable: |Poor:
| low strength, | excess fines. | excess fines. | thin layer.
| shrink-swell. | | |
| | | |
CAVO==m——m———m e m e |Poor: | Improbable: | Improbable: | Poor:
| low strength. | excess fines. | excess fines. | excess sodium.
! | | !
Rh#*: | | | }
Ranslo==m———=aem———=- | Poor: |Improbable: | Improbable: |Poor:
| shrink-swell, | excess fines. | excess fines. | excess sodium.
] low strength. [ | J
| [ | I
Harriet--——-==———=e—- | Poor: | Improbable: | Improbable: |Poor
| wetness, | excess fines. | excess fines. | wetness,
| ] |
| J I
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TABLE 11.--CONSTRUCTION MATERIALS--Continued
I [ | I
Soll name and | Roadfill | Sand | Gravel | Topsoil
map symbol | | | |
| ] | |
| I [ {
| | | |
TaA, TaBe——mm——eme——ae [GOOQmmm—m e | Improbable: | Improbable: |Fair:
Tally | excess fines. | excess fines. | small stones.
| | |
Tn#*: [ | | |
Tonka - | Poor: | Improbable: | Improbable: |Poor:
| low strength, | excess fines. | excess fines. | thin layer,
| wetness. | | | wetness.
| | | i
Nishoneeececmmammceaaa | Poor: | Improbable: | Improbable: |Poor:
| low strength, | excess fines. | excess fines. | too clayey.
| wetness, | |
] shrink-swell. | | |
| | | |
VaC# [ | | |
Vidammemmecm e |Fair: | Improbable: | Improbable: |Poor:
| low strength, | excess fines. | excess fines. | small stones.
| shrink-swell. J | |
! | | |
Williamg———~=—ccaaa—r |Poor: | Improbable: | Improbable: |Fair:
| low strength. | excess fines. | excess fines. | large stones.
| ! | |
VacH: | | | I
Vida - |Fair: | Improbable: | Improbable: |Falr
| low strength, | excess fines. | excess fines. | too clayey,
| shrink-swell. | | | small stones.
| | | |
Williamg=—=—=——cem———— |Poor: | Improbable: [Improbable: | Falp
| low strength. | excess fines. | excess fines. | large stones.
| | | |
Bowbellg=memmmeem— e | Poor: | Improbable: [Improbable: |Fair:
| low strength. | excess fines. | excess fines. | small stones.
| | |
WaD=w e e e |Pair: |Probable——mm=wew— |Probable—mmmee———m |Poor:
Wabek | slope. | | small stones,
I | | | slope,
| ; : | area reclaim.
| |
WbC*: ! |
WabeKm~mmmecm e e |Goodmmmm e meee e |Probable=——maa——ax |Probable-me——aeen- |Poor:
| | | | small stones,
| | [ | area reclaim.
| | | !
Bowdle-==m—m—mmaaee e |Good=mmmmrmm e [Probable~———=—m—euu |Probable~me———e—m- |Fair:
| } : ; area reclaim.
|
WnA#*  WnB¥: ! | | |
Williamge=—ecomccmem—— |[Poor: {Improbable: | Improbable: |Pair
| low strength. | excess fines. | excess fines. | large stones.
| I | |
Bowbellgmmmmmce e e |Poor: | Improbable: | Improbable: |Fair:
| low strength. | excess fines. | excess fines. | small stones.
| | | |
WoA*, WoB*: | | | |
WilliamS—eemecm e |Poor: | Improbable: | Improbable: |Fair:
. | low strength. | excess fines., | excess fines. | large stones.
| | | |
Bowbells—mmm—mmm e | Poor: | Improbable: |Improbable: |Fair:
| low strength. | excess fines. | excess fines. | small stones.
| | | |
Nishoneeemececccaaa—a | Poor: | Improbable: | Improbable: |Poor
| low strength, | excess fines. | excess fines. | too clayey.
| wetness, | | |
| shrink-swell. [ | |
| | | i
WpA*, WpB¥: | | | |
Williams~—ceeecme———— |Poor: | Improbable: | Improbable: |Fair:
| low strength. | excess fines. | excess fines. | large stones.
| | [

See footnote at end of table.
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| [ [ |
Soil name and | Roadfill | Sand ( Gravel | Topsoil
map symbol ] | | |
| | | |
| | [ I
| | ) !
WpA*, WpB¥: | | | |
Bowbellg———wwmm—————— | Poor: | Improbable: | Improbable: |Fair
| low strength. | excess fines. | excess fines. | small stones,
I | | ]
Noonan----—-——===eeewo- | Poor: | Improbable: | Improbable: | Poor
| low strength. | excess filnes. | excess fines. | excess sodium.
| | | |
WEC#: | | | I
Williams—==vm—mew———— |Poor: {Improbable: | Improbable: |Fair
| low strength. | excess fines. | excess filnes. | large stones.
| | | |
Bowbellg——mm——mm————e | Poor: | Improbable: | Improbable: {Falr
| low strength. | excess fines. | excess fines. | small stones.
| | | |
Parnell-we--——waceea—- |Poor: | Improbable: | Improbable: jPoor:
| wetness, | excess fines. | excess fines. | wetness.
| low strength, | | |
| shrink-swell. J | I
| | | |
WyB*: | | | |
Williamg===——————————— | Poor: [Improbable: [Improbable: (Fair
| low strength. | excess fines. | excess fines. | large stones.
| [ | i
Bowbells——w——mmeee—a- | Poor: | Improbable: | Improbable: |Fair
| low strength. | excess fines. | excess fines. | small stones.
| | | |
Vidam—m——mmm e |Fairp: | Improbable: | Improbable: |Fair:
| low strength, | excess fines. | excess fines. | too clayey,
| shrink-swell. | | | small stones.
| | J |
WwB¥ [ | I |
Williams—————=w=——ee- | Poor: { Improbable: | Improbable: |Fair
| low strength. | excess fines. | excess fines. | 1arge stones.
| | i |
Hiobell-———emmmmee e |Fair: | Improbable: | Improbable: |Poor
| low strength, | excess fines. | excess fines. | excess sodium.
] shrink-swell. J ! |
| | | |
Noonan-——==-———=w-—-—-- |Poor: | Improbable: | Improbable: |Poor
| low strength. | excess fines. | excess fines. | excess sodium.
| | | |
WxC¥: | | | |
Williams-=———-——ve-—- |Poor: |Improbable: |Improbable: [Fair
| low strength. | excess fines. | excess fines. | large stones.
| | | |
Vida=wmmm—mmm e |Fair: [Improbable: | Improbable: lP
| low strength, | excess fines. | excess fines. | all stones.
| shrink-swell. | | |
| | | i
Bowbells—em—————c—e——o |Poor: | Improbable: | Improbable: |Fail
| low strength. | excess fines. | excess fines. | mall stones.
| | | |
WzD#*: | | | |
William§e—=————mceeeo | Poor: |Improbable: | Improbable: |Fair:
| low strength. | excess fines. | excess fines. | large stones,
I : { : slope.
Zahllle—m—mmme—mmee [Fair: | Improbable: | Improbable: |Poo
| low strength, | excess fines. | excess fines. | lope.
| slope, | | !
| shrink-swell. | | |
| | | |
Bowbells—————mmne——weu |Poor: {Improbable: |Improbable: |Pair:
| low strength. | excess fines. | excess fines. | small stones,
| | | |
A O e | Poor: | Improbable: | Improbable: |Poor
Zahill | slope. | excess fines. | excess fines. | slope.
| | I

See footnote at end of table.
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TABLE 11.--CONSTRUCTION MATERIALS--Continued
| | [ [
Soil name and | Roadfill | Sand | Gravel | Topsoil
map symbol ; | : !
| |
{ ! | [
f | J |
Z¢cE-= {Poor: | Improbable: | Improbable: |Poo
Zahill | low strength. | excess fines. | excess fines. | lope.
| I | |
Z1D#*: | | | |
Zahlll-——==mme——e |Fair: |Improbable: |Improbable: |Poo
| low strength, | excess fines. | excess fines. | 1ope.
| slope, | | |
| shrink-swell. | | |
| ! | |
La Prairige--———=—- | Poor: | Improbable: | Improbable: |Good.
| low strength. | excess fines. | excess fines. |
| | | |
ZmC# [ [ | |
Zahl — |Poor [Improbable: | Improbable: |Fai
| low strength. | excess fines. | excess fines. | mall stones,
| | | |
Max—- |Pair: | Improbable: | Improbable: |Fair:
| low strength, | excess fines. | excess fines. | small stones.
| shrink-swell. | ! [
| [ | |
ZmD*; | | | |
Zahl=~me e ——— | Poor: | Improbable: {Improbable: |Fair:
| low strength. | excess fines. | excess fines. | small stones,
| : : | slope.
! |
MaxX=w———————————— |Fair: | | Improbable: |Fair:
| | !
I I |
I | |

| low strength,
| shrink-swell.
|

Improbable:
excess flnes.

excess fines.

small stones,
slope.

* 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. See text for definitions of
"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not evaluated]

Limitations for-- Features affecting--

[ [
Soil name and | Pond [ Embankments, | I Terraces [
map symbol | reservolr | dikes, and | Drainage | Irrigation | and | Grassed
| areas | levees | | | diversions | waterways
| [ [ | | |
| | | | |
Bh=mmmmmm e |Moderate: |Moderate: |Deep to water |Flooding--——==- |Erodes easlily |Erodes easily.
Bowbells | seepage. | piping. | | | I
| | | | |
BOA—————m e |Severe: |Severe: |Deep to water |Favorable—---—-- |Too sandy----—-- |Favorable.
Bowdle | seepage. | seepage. | |
| | | | [
BrAk: | | J | |

Bryant-—————————- |Moderate: |Severe: |[Deep to water |[Favorable-———-- |Erodes easily |Erodes easily.
| seepage. | piping. } |

| |

Grassna-————————— |Moderate: |Severe: |Deep to water |Flooding----——-- | Favorable————-—~ |Favorable.
| seepage. : piping. : | | I

!
BrB#: | f | | | |

Bryant=————m————- |Moderate: |Severe: |[Deep to water |Slope----————-—- |Erodes easily |Erodes easily.
| seepage, | piping. | |
‘ slope. | I ' 1 |

| |

Grassna--------——- |Moderate: |Severe: |Deep to water |Flooding--—=----- | Favorable—~———- |Favorable.

; seepage. | piping. : |
! | |
Hammm e e e |Slight———=———a—m |Severe: |Percs slowly, I|Wetness, | Ercdes easily, |Wetness,

Harriet | | piping, | flooding, | percs slowly. | wetness. | excess sodium,
| | wetness, | frost action. | | | ercdes easily.
| | excess sodium. | [ | |
| | N | | !

Hem—mmmmmmmmm [Slight————meeem |Severe: |Ponding, |Ponding, |Ponding, {Wetness,

Heil | | hard to pack, | percs slowly, | percs slowly. | percs slowly. | excess sodium,
| | ponding, | excess salt. | | | percs slowly.
| | excess sodium. | | J |
| | | |

LAammm - —— - mm e |Moderate: |Moderate: |[Deep to water |Favorable-——~——- |{Favorable-—---- | Favorable.

La Prairie | seepage. | piping, | | |

| wetness. [ | | [
! | | | |
R R |Moderate: [Moderate: |Deep to water [Flooding--———--— |Favorable———=== |Favorable.
La Prairie | seepage. | piping, | |
| wetness. | | | |
| | i | | |
LeAmemmmmm e e {Severe: |Severe: |Deep to water I|Droughty------- |Too sandy------ |Droughty.
Lehr | seepage. | seepage. | 1 { I
| | |
LeBemmmmmmmmeo | Severe: |Severe: |[Deep to water |Droughty, |Too sandy-—----- {Droughty.
Lehr | seepage. | seepage. | | slope. | |
| I | | |
MaA—m e |Severe: |Severe: |Deep to water |Droughty, |Too sandy, |Droughty.
Manning | seepage. | seepage. | | soil blowing. | soill blowing.
! | | | |
MbA———mme |Severe: |Severe: |Percs slowly, |Wetness, |Erodes easily, |Erodes easily,
Manning Variant | seepage. | seepage. | frost action, | droughty. | wetness, | droughty,
| | cutbanks cave. | | too sandy. | percs slowly.
| | | | | |
MdA®: | | | | J |

MaX—eme—————————— |Slightee——————= | Severe |Deep to water |Favorable-—--—- |Erodes easily |Erodes easily.
| G | | |

Arnegard—-———-———— |Moderate: |Severe |Deep to water |Flooding-----——- | Favorable—————- | Favorable.
| seepage. : piping. } , !

MmB¥*: | | | | | |

MaX—=mr e |Moderate: |Severe: |Deep to water [|Slope-~----———- |Erodes easlly |Erodes easily.
| slope. : piping. , | : |

|

Arnegard———-—————-— |Moderate: |Severe: |Deep to water |Flooding------- |Favorable—-—=—~-- | Favorable,
| seepage. I piping. ‘ 1

See footnote at end of table.
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TABLE 12,--WATER MANAGEMENT--Continued
I Limitations for-- | Features affecting——
Soil name and | Pond [ Embankments, | i Terraces [
map symbol | reservoir | dikes, and | Drainage | Irrigation | and | Grassed
! areas | levees { } | diversions | waterways
| I [ |
| | I | | |
MmB#: | ! | ! |
Zahloem e e |Moderate: |Moderate: |Deep to water |Percs slowly, |Erodes easily, |Erodes easily,
| slope. | piping. ‘ : slope. | percs slowly. | percs slowly.
| | ! |
MnB#: | i ! | | |
MaX—=—mmmmmm e |Moderate: |Severe: |Deep to water |[Slope=—-—————a—- |Erodes easily |Erodes easily.
: slope. | pilping. : } { |
Niobelle——meewceaax |Slight-====eae- |Severe: |IDeep to water |Percs slowly, |Favorablew———-- |Excess sodium,
| | piping, | | excess sodium. | | percs slowly.
| | excess sodium.| | |
! | | | | |
Noonan-=w—eemee—=- {Moderate: |Severe: |Deep to water |Percs slowly, |Percs slowly---|Excess sodium,
| slope. | piping, | | slope, | percs slowly.
| excess sodium. | | excess sodium. | |
[ | | ! | |
MOAmc e e e [Slighteeemeem—— |Severe: |Deep to water |Percs slowly, |Erodes easily, |Erodes easily,
Mondamin | | hard to pack. | | erodes easily.| percs slowly. | percs slowly.
! | | | ! |
MOB=—em e e |Moderate: |Severe: |[Deep to water |Percs slowly, |Erodes easily, |Erodes easily,
Mondamin | slope. | hard to pack. | | slope, | percs slowly. | percs slowly.
! | | | erodes easily.| |
| | | | | [
NaA*: | ! ! | ! |
Niobell-—mmeemmeme-m |Slight=m=meemem |Severe |Deep to water |Percs slowly, |Favorable~e=—=- |Excess sodium,
| | piping, [ | excess sodium. | | percs slowly.
| | excess sodium. | | |
| | J | | |
Noonan==ewe——ee—ex |S1ight=wemmeeem |Severe: |Deep to water |Percs slowly, |Percs slowly-—--|Excess sodium,
| | piping, | | excess sodium. | percs slowly.
| | excess sodium. | { : |
| | |
NbA*: | | | | |
Niobell--——-—-u-x [Slight——=sweeee | Severe: |Deep to water |Percs slowly, |Favorable----—- |Excess sodium,
] | pilping, | | excess sodium. | | percs slowly.
| | excess sodium., : |
|
Noonan-emee—————-- [Slight-————euu- | Severe: [Deep to water |Percs slowly, |Percs slowly---|Excess sodium,
| | piping, | | excess sodium.| | percs slowly.
! | excess sodium.| | [ |
| | [ | J |
[, G —— |Slightw—emeemm— |Severe: |Deep to water |Favorable-—-—--- |Erodes easily |(Erodes easily.
| e z | |
Nn [Slightewcemee—m |Severe: |Percs slowly, |Ponding, |Erodes easily, |Wetness,
Nishon | | ponding. | ponding. | percs slowly, | ponding, | erodes easily,
| | | | erodes easily.| percs slowly. ! percs slowly.
| | | | | |
NoA%*: | | | | | |
Noonan-————=ewe-- |Moderate: |Severe: |Deep to water |Percs slowly, |Percs slowly---|Excess sodium,
| slope. | piping, | | slope, | | percs slowly.
| excess sodium. | | excess sodium. |
| f | | |
Miranda-—e——————— }Slight-———=-—=- |Severe: |Deep to water |Percs slowly, |Percs slowly---|Excess sodium,
| | excess sodium. | | excess sodium, | | percs slowly.
| | [ | excess salt. | |
[ | | f [ |
Pa, Pp~e—————————- [Slighte——meeeem | Severe | Ponding, | Ponding, |Ponding, |Wetness,
Parnell | hard to pack, | perecs slowly, | percs slowly. | percs slowly. | percs slowly.
| | ponding. : frost action. : ,
| | |
Pt#, | | | | | |
Pits | | | | ! |
| | | | | |
RaA#: | | | | |
Raber-———eee-ee— |Siight——————--- |Moderate: |Deep to water |Percs slowly---{Erodes easlly, |Erodes easily,
| piping, [ ! % percs slowly. | percs slowly.
| |
| | I [

| hard to pack.
|



!

See footnote at end of table.
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TABLE 12.--WATER MANAGEMENT--Continued
| Limitations for-- [ Features affecting--
Soil name and | Pond [ Embankments, | | Terraces f
map symbol | reservoir | dikes, and | Drainage | Irrigation | and | Grassed
} areas = levees } } l diversions I waterways
J | | | | |
RaA* | | | | I
Cavommmm—————— e |Slight==——--——=~ |Severe: |Deep to water |Droughty, |Percs slowly~---|Excess sodium,
| | excess sodium.| | percs slowly. | | droughty,
| [ | | | | percs slowly.
| | [ | | |
RaB¥: | | I | | |
Raber=———————w-—- |Moderate: |Moderate: {Deep to water |Percs slowly, |Erodes easily, |Erodes easily,
| slope. | plping, | | slope. | percs slowly. | percs slowly.
| hard to pack. | | | |
! | | [ [ |
CaVo————swmm e — |Moderate: |Severe: |Deep to water |Droughty, |Percs slowly---|Excess sodium,
| slope. | excess sodium. | | percs slowly, | | droughty,
| | [ | slope. | 1 percs slowly.
| | | [
Rh*: | | | | | |
Ranslo-————=———-= {Slight-——=~~~—- |Severe: |Percs slowly, |Percs slowly, |Wetness, |Excess sodium,
| | wetness, | flooding, | wetness, | percs slowly. | wetness.
} | excess sodium.| frost action. | excess sodium.| |
| | | | |
Harriet—-———-———--- |Slight=—==~~——- |Severe: |Percs slowly, |Wetness, |Erodes easily, |Wetness,
| | piping, | flooding, | percs slowly. | wetness. | excess sodium,
| | wetness, | frost action. | | | erodes easily.
1 I excess sodium.} I } 1
TaAemr————m e m e |Severe: |Severe: |Deep to water |Soll blowing---|Soil blowing---|Favorable.
Tally | seepage. | seepage, | |
| R | | '
TaB-—mmmm———m e | Severe: |Severe: |Deep to water |Soil blowing, [Soil blowing---|Favorable.
Tally | seepage. | seepage, | | slope. |
| piping. | ] | |
| [ | | | |
Tn¥*: | | | | | |
Tonka=——=—m==——=—=- [Slightw——=—=a—- |Severe: |Ponding, |Ponding, |Erodes easily, |Wetness,
| | ponding. | percs siowly, | peres slowly. | ponding, | erodes easily,
I : : frost action. ! ; percs slowly. : percs slowly.
Nishones——————ow=- [Slight-=—===-=—- |Severe: |Percs slowly, |Ponding, |Erodes easlly, |Wetness,
| | ponding. | ponding. | percs slowly, | ponding, | erodes easily,
= | | | erodes easily.| percs slowly. : percs slowly.
| | | [
VaC¥: | | |
Vida--==wmeeae——— [Moderate: |Moderate: |Deep to water |Slope-—————--—- |Favorable—===—- |Favorable.
| seepage, | piping. | |
| slope. | | | | |
| | | | | |
Willliamg-=—=mw—=- |Moderate: |Moderate: |Deep to water |Peres slowly, |Large stones, |Large stones,
| seepage, | plping, | | slope. | percs slowly. | percs slowly.
: slope. | large stones. | | | |
| | | | |
VAac# [ I | | | {
Vida--————=weeee= |[Moderate: |Moderate: IDeep to water |Slope, |Erodes easily |Erodes easily.
| seepage, | piping. | | erodes easily.] |
G | | : |
Williamgew———==-- |Moderate: |Moderate: |Deep to water |Percs slowly, |Erodes easily |Erodes easily,
| seepage, | piping. I | slope. | | percs slowly.
T : | | |
Bowbellg——————==- |Moderate: [Moderate: |Deep to water |Flooding-—-——--- |Erodes easily I|Erodes easily.
| seepage. % piping. ‘ } [ l
WaDomem e e e |Severe: |Severe: |Deep to water [Droughty, |Slope, |Slope,
Wabek | seepage, | seepage, | | slope. | too sandy. | droughty.
| slope. | piping. | | | |
| | | | J |
WbC*: | | | ] |
Wabek--———=—=e=eu |Severe: |Severe: |Deep to water [Droughty, |Too sandy—===-- | Droughty.
| seepage. | seepage, [ | slope. | |
| } piping. : , l |
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TABLE 12.-~WATER MANAGEMENT--Continued

| Limitations for-- [ Features affecting--

Soil name and | Pond [ Embankments, | | Terraces i

map symbol | reservolr | dikes, and | Dralnage | Irrigation | and | Grassed
| areas } levees : | I diversions | waterways
| I I
| | | | [ |
WbCH*: ! | | | |

Bowdle—~—mmmm———— | Severe: |Severe: |Deep to water |Slope=-————meee- |Too sandy-=-=== | Favorable.

| seepage. ‘ seepage. { I | |
[ ]
WnA*: } | | ] | |

Williams———~——--- |Moderate: |Moderate: |Deep to water |Percs slowly---|Erodes easily |Erodes easily,

| seepage. : piping. l I | | peres slowly.
[

Bowbells————————- |Moderate: |Moderate: |Deep to water |Flooding———~——- |Erodes easily |Erodes easily.
: seepage. : piping. , : ; :

WnB# : | | | | | |

Williams—=———=me= |Moderate: |Moderate: IDeep to water |Percs slowly, |Erodes easily |Erodes easily,
| seepage, | piping. | | slope. | percs slowly.
[ | | | 1

Bowbells———m=~eew |Moderate: |Moderate: |Deep to water |Floodinge——=—-- |Erodes easily |Erodes easily.
; seepage. : piping. : ; , |

WoA*: | | | | [

Williamgs—==c===een {Moderate: |Moderate: |Deep to water |Percs slowly---|Erodes easily |[Erodes easily,
| seepage. : piping. : } : | percs slowly.
| |

Bowbellg~me—————m |Moderate: |Moderate: |Deep to water |Flooding-=-==—-- |Erodes easlly |Erodes easily.
| seepage. | piping. | I : %

!

Nishone—e——e—maaoo |Slight—mem~—m—- |Severe: |Percs slowly, |Ponding, |Erodes easily, |Wetness,
| | ponding. | ponding. | percs slowly, | ponding, | erodes easily,
| ] | | erodes easily.| percs slowly. | percs slowly.
! | | | [ |

WoB#¥: | | I | | |

Williams=meweee—- |Moderate: |Moderate: |Deep to water |Percs slowly, |Erodes easily |Erodes easily,
| seepage, | piping. | | slope. | | percs slowly.
| slope. | | ] [ |
! | | | ! |

Bowbells—=cemmamm |Moderate: |Moderate: |Deep to water |Flooding-—~—w==m= |Erodes easlly |Erodes easily.
| seepage. | piping. I ‘ 1 |

Nishon--———ec———- [Slighte=-ceeae—- |Severe: |Percs slowly, |Ponding, |Erodes easily, |Wetness,
| | ponding. | ponding. | peres slowly, | ponding, | erodes easily,
| | | | erodes easily.| percs slowly. | percs slowly.
! ! | | | |

WpA¥: | | | | | !

Williams——==—~--- |Moderate: |Moderate: |Deep to water |Percs slowly---|Erodes easily |[Erodes easily,

| seepage. | piping. ] [ | percs slowly.
[ ] | | |

BowbellS—mmoceaun |Moderate: |Moderate: |{Deep to water |Flooding--————- |Erodes easlly |Erodes easily.
| seepage. | piping. : ; : |

|

Noonan-—==—=m—eae=-- |Slighteeweeme—- |Severe |Deep to water |Percs slowly, |Percs slowly---|Excess sodium,

| piping, | | excess sodium.| | percs slowly.
| ] excess sodium.| | | |
| | | i ! i
WpB*: | ! [ | | |

Williamg—=——————== |Moderate: |Moderate: |Deep to water |Percs slowly, |Erodes easily |Erodes easily,
| seepage, | piping. | | slope. | | percs slowly.
| slope. ‘ : ‘ | :
|

Bowbellg——=eeme—- |Moderate: {Moderate: |Deep to water |Flooding--————- |Erodes easily |Erodes easily.
| seepage. : piping. : : l {
|

Noonan=-e——ceeeea- |Moderate: |Severe |Deep to water |Percs slowly, |[Percs slowly---|Excess sodium,
| slope. | piping, | | slope, | | percs slowly.

| excess sodium.| | excess sodium. | |
| | | | | |
WECH: | | | ! | |

Williamge=—ee==a= |Moderate: |Moderate |Deep to water |Percs slowly, |Erodes easily |Erodes easily,
| seepage, | piping. | | slope. | | percs slowly.
E | : : |

See footnote at end of table.
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TABLE 12.--WATER MANAGEMENT--Continued
| Limitatlions for-- [ Features affecting--
Soil name and | Pond [ Embankments, | ] Terraces I
map symbol | reservolr | dikes, and | Drainage | Irrigation | and | Grassed
| areas | levees | | | diversions | waterways
| T | ] [ I
| | | | | |
WECH*: [ | I | |
Bowbells-———==-—- |[Moderate: |Moderate: |Deep to water |Flooding-————-- |Erodes easily |Erodes easily.
{ seepage. | piping. { { { {
Parnell-w-———————e |Slightee===—==- |Severe: |Ponding, | Ponding, |Ponding, |Wetness,
| { nhard to pack, | percs slowly, | percs slowly. | percs slowly. | percs slowly.
| | ponding. | frost action. | |
| | i | | ]
WvB*: | | | | | |
Williams————==——o |Moderate: |Moderate: |Deep to water |Percs slowly, |Erodes easily |Erodes easily,
| seepage, | piping. | | slope. ! | percs slowly.
| slope. | | | | |
| | [ | | J
Bowbellg—m——=ew—- |Moderate: {Moderate: |Deep to water |Flooding—--—---- |Erodes easily |Erodes easily.
| seepage. | piping. | |
| | | | | [
Vida-————eem——e—e |Moderate: |Moderate |Deep to water |Slope, |Ercdes easily |Erodes easily.
| seepage, | piping. | | erodes easily.] |
| slope. | | | | |
] | | [ |
WwB*: | | | | |
Willlams————=e=m- |Moderate: |Moderate [Deep to water |Percs slowly, |Erodes easily |Erodes easily,
| seepage, | piping. | | slope. | | percs slowly.
| slope. | % | l I
| [
Niobell-mmm————n- |Moderate: |Severe: |Deep to water |Percs slowly, |Favorable-—=--- |Excess sodium,
| slope. | pilping, | | slope, | | percs slowly.
| excess sodium. | | excess sodium. | |
| | | | | |
Noonan-———-—————-~ |Moderate: |Severe: |Deep to water |Percs slowly, |Percs slowly---|Excess sodium,
| slope. | piping, | | slope, | | percs slowly.
} | excess sodium. | | excess sodium.| |
| | | | |
WXC¥*: | | | | | !
Williams—=====—== |Moderate: |Moderate: |Deep to water |Percs slowly, |Large stones, |Large stones,
| seepage, | piping, | | slope. | percs slowly. | percs slowly.
| slope. | large stones. | | | {
| | | [
Vida-=memme——— |Moderate: |Moderate: |Deep to water |[Slope-——=—===—= |Favorable-—=--- |Favorable.
| seepage, | piping. | | | |
| slope. ‘ ‘ } 1 I
Bowbellg===—me——-— |Moderate: |[Moderate: |Deep to water |Flooding-=---—- |Erodes easily |[Erodes easily.
| seepage. | piping. : | i :
| |
WzD¥: | | | | | |
Williams==e—meemm | Severe: |Moderate: |IDeep to water |Percs slowly, |Slope, |Slope,
| slope. | piping. J | slope. | erodes easlly.| erodes easily,
| | | | | | percs slowly.
| | | | | |
Zahill--————eeee |Severe: |Severe: |Deep to water |Slope, |Slope, |Slope,
| slope. | piping. | | erodes easily.l| erodes easily.| erodes easily.
| | I |
Bowbells—————=wm= [Moderate: |Moderate: |Deep to water |Flooding—-—-—-- |Erodes easily |Erodes easily.
| seepage. | piping. | I | 1
| |
) e | Severe: |Severe: |Deep to water |Slope, |Slope, |Slope,
Zahill | slope. | piping. | | erodes easily.l| erodes easily.| erodes easily.
| | |
A O e |Severe: |Moderate: |Deep to water |[Slope~=~—=c=—-- | Slope——=mm——ae- | Slope.
Zahill | slope. | piping. } ‘ | =
| [
Z1D¥%: | | | i | |
Zahillecmmeeeeeeam |Severe: |Severe: |Deep to water [|Slop |Slope, |Slope,
| slope. | piping. | | erodes easily.| erodes easily.| erodes easily.
| | |
La Prairie——-=—-=-— |Moderate: {Moderate: |Deep to water |Flooding--—==-- | Favorable—————- | Favorable.
| seepage. | piping, | |
| wetness. | | | |
| ! |

See footnote at end of table.
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TABLE 12.--WATER MANAGEMENT--Continued

Soil survey

I Limitations for-- | Features affecting-=—
Soll name and | Pond [ Embankments, | | I Terraces [
map symbol | reservolr |  dikes, and | Drainage | Irrigation | and | Grassed
| areas | levees | | | diversions | waterways
| | I | | B
| I | | | |
ZmC* | | | | I [

Zahl=mmmmmm e |Moderate: |[Moderate: IDeep to water |Percs slowly, |Erodes easily, [Erodes easily,
| slope. : piping. I I slope. | percs slowly. : percs slowly.
|

MaX=wmm—m— et |Moderate: |Severe: |Deep to water |Slope=———————e- |Erodes easily |Erodes easily.
| slope. ; piping. ; ; | I

ZmD#*: | | ! | [

Zahl=—mc—mmme e |Severe: |[Moderate: |IDeep to water |Percs slowly, ISlope, | Slope,

| slope. | piping. | | slope. | erodes easily,| erodes easily,
l : I | percs slowly. : percs slowly.
|

U R — |Severe: |Severe: |Deep to water |Slope—————m=—== |Slope, | Slope,

| piping. { ; | erodes easily.| erodes easily.
| |

| slope.
|

* See description of the map unit for composition and behavior characteristics of the map unit.
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TABLE 13.--ENGINEERING INDEX PROPERTIES

ans less than; > means more than.

Absence of an entry indicates that data were
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not estimated]

| | | Classification [Frag— | Percentage passing 1 [
Soil name and |Depth| USDA texture | iments | sieve number-- |Liquid | Plas-
map symbol | | | Unified | AASHTO | > 3 | I I | 1imit | tiecity
| | | | Jinches| 4 | 10 | 40 | 200 | | index
=N | | pREE L ) R
Bbermm—m————————— | 0-11|Loam————————=——— |CL, ML, [A=4, A-6 | 0-5 195-100190-100|85-95 |60-90 | 25-40 | 5-15
Bowbells ! ! | CL-ML ! | ! | | | | |
[11-27 ] Loam, clay loam [CL |A-6, A~T7 | 0-5 ]95-100|90-100|80-95 [60-80 | 30-45 | 10-20
|27~ 60|Loam, clay loam [CL |a-6, A-7 | 0-5 |95 0190-100180-95 }60—80 I 30-45 } 10-20
I ! I | | | | |
BOA==mmmmm e | 0-7 |Loam=mw=memm—————— |ML, CL |A-6, A4 | O | 100 [95-100185-95 [55-80 | 30-40 | 7-15
Bowdle | 7-21|Loam, clay loam |CL, CL |A-4, A-6 | O 195-100195-100|80-95 |55-75 | 30-40 | 8-15
[21-24|Gravelly loam, |SM, SM-SC,lA-2, A-4 | © 190-100(80-100]60-95 [30-60 | 25-35 | 5-10
| | gravelly sandy | ML, CL-ML| | | | f | |
| | loam, loam. | f | | [ | | | |
|24-60|Gravelly sand, |SM, SW-SM,|A-1, A-2 | 0-5 |60-95 |50-85 125-50 | 5-30 | <30 | NP-5
| | gravelly loamy | SP-SM | [ | | | | | |
| | sand. | | | | | | | | |
| | [ | [ | | | | | |
BrA*, BrB¥: | | | | | | i | | | |
Bryantee———eeeea- : 0-6 [Silt loam-———=———o ML, CL, |A-6, A=4 | O | 100 | 100 |85~ 1oo|7o 100| 25-40 } 3-15
| | CL-ML | | | |
| 6-171Clay loam, silt |CL, ML, |A-6, A-4 | 0 | 100 | 100 |85~ 1oo|7o 1oo| 25-40 | 3-15
| | loam, silty clayl| CL-ML i | | | | | [
| | loam. | | [ [ [ | | | |
117-60|S11ty clay loam; |[CL, ML, |A-6, A-4 | © | 100 | 100 [85-100]170-100} 25-40 | 3-15
: % loam, silt loam. { CL-ML 1 : i ‘ = i ‘ I
Grassna-—-—-—-—-—-—--- : 0-7 :Silt loame======o :CL, CL-ML IA-M, A—6,= 0 | 100 ! 100 ‘ 90- 100!70-90 = 25-45 ‘ 5-20
A-T7 |
| 7-601811t loam, silty [ML, CL, |A=l, A-6,] O | 100 | 100 |90-100]70-95 | 25-45 | 5-20
: ; clay loam. : CL-ML : A-7 , : } ; ; ,
Har o mmmmemmmeme | 0-3 |8S1lt loamem=m——=-= |CL, CL-ML |A-4, A~6 | O ] 100 | 100 [85-100/60-90 | 25-40 | 5-20
Harriet | 3-24|Clay loam, silty |CL, CH |A=7, A=6 | © | 100 | 100 [90-100}70-100| 35-70 | 20-40
| | clay loam, siltyl | | | | ! | | |
| | elay. I [ | [ | | | | |
]24-60|Stratified very |CL, CL-ML,|A-4, A-6,| O | 100 | 100 " 190-100|60-100] 20-65 | 5-40
| | fine sandy loam | CH | A7 | | J [ | |
{ : to silty clay. { : { : : } ! } }
Hemmmm e | 0-2 |S1lt loamm=—w~=—- |CL |A-6, A-T | © | 100 | 100 [90- 100170 95 | 25-50 | 10-25
Heil | 2-45|811ty clay, clay,|CH |A=7 | 0 | 100 | 100 190-100{75-95 | 50-70 | 25-45
| | silty clay loam.| | [ f [ | | | |
[45-601811ty clay, ICH, CL {A-7, A6 | 0 | 100 | 100 |85-100|60-95 | 25-60 | 11-45
: , clay loam, loam.i : ! } : , : , I
La, Lbmceememmean | 0-15|Loam==——=mm—————m |CL-ML, CL [A-4, A-6 | O | 100 | 100 |85-100}70-80 | 25-40 | 5-15
La Prairie |15-311811t loam, loam, |CL-ML, CL |A-4, A-6,] © | 100 | 100 [85-95 |[70-80 | 25-45 | 5-25
| silty clay loam. | | A=7 | | | | | |
131-60|S11t loam, loam, |CL-ML, CL |A-4, A-6,| 0 | 100 195-100|85-100]60-80 | 25-45 | 5-=25
= , silty clay 1oam.; : A-T { { f , : :
LeA, LeB-————me—an | 0-5 |Loam————————————- IML, CL, |[A=4, A-6 | O |95~-100|95-100]85-95 |60-80 | 20-40 | 3-15
Lehr | | | CL-ML | | | | | | | |
| 5-15|Loam, clay loam |CL, CL-ML [A-U, A-6 | 0-5 |95-100/95-100185-95 {60-75 | 25-40 | 5-15
Il -601Gravelly loamy ]sM, sp, |A=1 | 0-5 |40-70 ]25-50 [10-35 | 2-15 | --— | NP
| | sand, gravelly | GM, GP | | | | | I |
| | sand. [ | | | | | I | |
| ! | | | | | | ! | |
MaA———————— | 0-7 |Sandy loam-—==——=-— | SM |[A-2, A4 | O |95-100]95-100|60-85 [30-50 | --— | NP
Manning | 7-171Sandy loam, fine |SM, ML, |A-2, A-4,| 0-3 |85-100]/80-100(60-95 }30-70 | <35 | NP-15
I | sandy loam, | ¢cL, sC | A-6 | | ] | | | |
| | loam. | | | | I I [ |
|17-60]Loamy sand, |GM, SM, |A-1, A=2 | 0-5 }40-75 |25-65 |10-40 | 5-35 | --—- | NP
| | gravelly loamy | GP-GM, | | | | | [ ] |
| sand, gravelly | SP-SM | ] | [ | | |
[ I I | | | I I | |
I I i | | | ! I

See footnote

|
| sand.
|

at end of table.
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TABLE 13.--ENGINEERING INDEX PROPERTIES--Continued

Classification {Frag- Percentage passing

| | ! | | I
Soil name and |Depth| USDA texture | | |ments | sieve number-— |Liquid | Plas-
map symbol | | | Unified | AASHTO | > 3 | | I | limit | ticity
] | | ) |inches| 4 |10 l 40 ] 200 | | index
T R
MbA=memmm— e e | 0=U4 |Loam=——————eecee—- JML, CL-ML |A-6, A-4 | © ]95-100190-100175-90 150-75 | 25-40 | 5-14
Manning Variant | 4-37|Gravelly sand, |SM, SW-SM,|A-2, A-1 | O |90-100150-75 [15-50 | 5-30 | <25 | NP-5
[ | gravelly loamy | SM-SC ) | | | | |
| | sand. | | | | | | | | |
I37 60=Clay loam, loam :CL :A-6, A-T l 0-5 :95 100}95 100{80 -95 ‘60 -80 } 30~45 = 10-20
MdA# | | I | | | | | | | |
MaX=——— e mm——— | 0-14|Loame—m—mm—mmmm——— IML, CL, |A-4, A-6,1 0-3 195-100(95-100]85-95 |60-75 | 25-45 | 3-23
[ | CL-ML | A=7 | | | | | | |
|14-60|Loam, clay loam [ML, CL, |A-4, A-6,| 0-3 |95-100]95- 100!85 100160~80 | 25-45 | 3-23
o A D e
Arnegard--——===- | 0-8 |Loam===—=m—ce———— |CL-ML, CL |A-4, A-6 | O | 100 | 100 |90—100|60—95 | 20-35 | 5-20
| 8-23|Loam, silt loam, |CL |A-6 | 0 | 100 | 100 |90-100160-95 | 25-40 | 12-25
[ ! clay loam. ! | | [ | ] i |
| 23-60|Loam, clay loam, |SM, ML, JA=4, A<6 | O | 100 | 100 |75-95 |40-80 | 15-40 | NP-15
} : fine sandy loam.} CL, SC ; : } : : : : i
MmB* | | | | | J | | | |
MaX—==——mmm————— | 0-14|Loam==——————eeeew |ML, CL, |A=4, A-6,] 0-3 195-100195-100{85-95 [60-75 | 25-45 | 3-23
| | | CL-ML | A=7 | | | | | [ |
|14-60|Loam, clay loam |ML, CL, lA=l4, A-6,] 0-3 |95- 100195-100]85-100160-80 | 25-45 | 3-23
| | CL-ML | A-7 | ! | | | | |
| [ | | | | | [ | | |
Arnegaprd-———==--— | 0-8 |Loame—==————eeen= |CL-ML, CL |A-4, A6 | O i 100 | 100 190-100160-95 | 20-35 | 5-20
| 8B-23{Loam, silt loam, |CL |A=6 | 0 | 100 | 100 190-100|60-95 | 25-40 | 12-25
[ | clay loam. | | | | | | | |
| 23-60iLoam, clay loam, |SM, ML, |A=b, A-6 | © | 100 | 100 }75-95 |40-80 | 15-40 | NP-15
| : fine sandy loam.l CL, SC , : , : | : : :
Zahl-emmmm e | 0-6 |Loam==——w=mem————— ICL |A-6 [ 0-1 1{95-100}95- 100|80 95 |55-75 | 25-40 | 10-20
| 6-601Clay loam, loam |CL lA-6 I 0-1 : 5- 100:90 100:80 -95 =60 -80 ; 25=-40 { 10-20
]
MnB#* | | | | | | | | | |
MaAX=—mmmmm e e | 0-14]|Loamm—mm——m——————— [ML, CL, |A=4, A-6,] 0-3 195-100195-100185-95 |60-75 | 25-45 | 3-23
| | | CL-ML | A-7 [ | | | | i |
|14-60|Loam, clay loam |IML, CL, |A-4, A-6,] 0-3 195-100/95-100]85~ 100160-80 | 25-45 | 323
o R O R R M
Niobell-weemmeemm | 0=12|Loam——====m-——oun IML, CL, :A—U, A-6 = 0 I95 100|95 100185 95 ‘60 75 : 25-40 | 3-18
| | CL-ML |
|12-26[Clay loam, loam |CL, CH |A-6, A-T7 | 0-1 |95- 100|95 100|90 100160-80 | 30-60 | 15-35
|26-60)Loam, clay loam |ML, CL, |A-4, A-6 | 0-1 195-100195-100185-95 |60-75 | 25-40 | 5-20
o S D
Noonan-————————--~ | 0-8 |Loame——m——ee————- |CL, CL-ML [A-U4, A-6 | 0-1 [95-100/95-100|80-95 |55-75 | 20-40 | 5-25
| 8-19|Clay loam----—-=--~ |CL, CH fA-6, A-7 | 0-1 ]95-100/95-100]85-95 |65-80 | 25-60 | 10-35
|19-60!Loam, clay loam {CL, CL-ML [A-4, A-6,] 0-1 [95-100(95-100]80-95 |60-80 | 25-50 | 5-25
. S I I R N
MoA, MOB=w——————eo | 0-6 |Silty clay loam |CL, ML |A-6, A-T } O | 100 | 100 [95-100185-100]| 35-50 | 10-25
Mondamin | 6-271S11ty clay, siltyl|CH, CL |a-7 | o | 100 | 100 [95-100]90-100| 40-60 | 15-35
] | clay loam. | | | | | | | | |
|27-60|Stratified fine |CL, CH 1A=T | 0 { 100 }95-100190-100165-100| u40~65 | 20~U40
| | sand to silty | | | | | | i
| ] clay loam. | | | | | i | [ J
| | | | | | [ | | | ]
NaA#*: | J | | | ] [ |
Niobelle=mmr——==- { 0-12=Loam ------------- :ML, CcL, :A-“, A-6 ‘ 0 ’95 100195 100|85 95 :60 =75 1 25-40 % 3-18
CL-ML
|12-261Clay loam, loam |CL, CH |A-6, A-7 | 0-1 |95- 100|95 100|90 100|60-80 | 30-60 | 15-35
}26-60|Loam, clay loam |ML, CL, |A-4, A=6 | 0-1 195-100]95-100{85-95 [60-75 | 25-40 | 3-18
N Saar O I e
Noonan-=——e=ece-- | 0-8 |Loame———==—eee—— |CL, CL-ML |A-4, A-6 | 0-1 195-100]195-100180-95 [55-75 | 20-40 | 5-25
| 8-19|Clay loame—-———-- |CL, CH |A-6, A-T7 | 0-1 [95-100(95-100]85-95 {65-80 | 25-60 | 10-35
119-60|Loam, clay loam }CL, CL-ML IA—U, A—6,= 0-1 :95 100195 100180 -95 }60 80 : 25-50 | 5=25
| ] A-T !
| | | | | | I |

See footnote at end of table.
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TABLE 13.--ENGINEERING INDEX PROPERTIES--Continued
] | | Classification [Frag- | Percentage passing | [
Soil name and |Depth| USDA texture | ] |ments | sieve number-- |Liguid | Plas-
map symbol | | | Unified | AASHTO | > 3 | ] | | 1imit | tileity
| ! | | |[inches| 4 | 10 | 40 | 200 | | _index
[TIn 1 ! | | Pct | i [ [ [ Pct |
| | | | | | | | | | |
NbA*: | | | | | | | | | |
Niobell-m——m——em | 0—12{Loam ------------- IML, CL, |A-4, A-6 | O {95-100195-100(85-95 |60-75 | 25-40 { 3-18
| | CL-ML | [ | | | | |
|12-26{Clay loam, loam |CL, CH |A-6, A-7 | 0-1 ]95-100/95-100190-100]60-80 | 30-60 | 15-35
j26-60| Loam, clay loam |ML, CL, |A-4, A-6 | 0-1 195-100]95-100]85-95 |60-75 | 25-40 | 5=-20
| | | CL-ML | | | | | | [ |
| | | [ | | | | | | |
Noonan-————===—- | 0-8 |Loam—-———=meeemae— |CL, CL-ML |A-4, A-6 | 0-1 [95-100|95-100(80-95 |55-75 | 20-40 | 5-25
| 8-19|Clay loam-———--—- |CL, CH [A-6, A=7 | 0-1 195-100]95-100(85-95 |65~80 | 25-60 | 10-35
{19~ GO:Loam, clay loam |CL, CL-ML |A-4, A-6,} 0-1 }95 100‘95-100}80-95 ‘60 -80 } 25-50 % 5-25
I ! | A-7
| | i | | | | | | |
Max——mmm———————— | 0-1Y4|Loam=——m————mm——— ML, CL, [A-4, A-6,] 0-3 195-100195-100|85-95 [60-75 | 25-45 | 3-23
| | CL-ML | A=7 | | | | | | |
|14-60|Loam, clay loam |ML, CL, |A-4, A-6,] 0-3 [95-100195-100|85-100}60-80 | 25-45 | 3-23
L ST Rt U R S O S
NAmemm oo | 0-7 I81ilt loam————==—n |CL-ML, CL |A-4, A=6 |} O | 100 | 100 }90-100)75-90 | 25-40 | 5-15
Nishon | 7-32|Clay, silty clay |CL, CH |A-7 | o | 100 | 100 {90-100}75-95 | 40-65 | 20-45
|32- 60|Clay, silty clay,|CL, CH [A-6, A=T | O 190-100(90-100|80-100(65-95 | 35-60 | 15-40
| | silty clay loam.| | | | | | | | |
| | | | | | | | | | |
NoA#: | | | | | | | | | | |
Noonan---—--——-- | 0-8 JLoam-=————————m——- |CL, CL-ML [A-4, A-6 | 0-1 195-100]95-100180-95 |55-75 | 20-40 } 5-25
| 8-19|Clay loam=———————- ICL, CH fA=6, A-T | 0-1 [95-100}95-100(85-95 |65-80 | 25-60 | 10-35
119-60(Loam, clay loam |CL, CL-ML |A-Y4, A-6,] 0-1 ]95-100]95-100180-95 {60-80 | 25-50 | 5-25
o SR R A A OSSO
Miranda——ee———-—m | 0-5 |Loam—=—m—eeo————— }CL-ML, CL,|A-U4, A-6 | O | 100 | 100 [85-95 |60-85 : 25-40 | 5-15
| | | ML | | | | | | |
! 5-13|Loam, clay loam |CL, ML |A-6, A-7 | 0-5 ]95-100]95-100|85-95 [50-80 | 30-50 | 10-20
|13-60|Loam, clay loam |CL, ML [A-6, A=7 | 0-5 195-100!95-100|85-95 |60-80 | 30-50 : 10-20
I | | | | | | | i |
Pa, Pp-=mwemm———— | 0-6 ISilty clay loam |CL, CH |A-7 [ | 100 | 100 195-100185-95 | 40-60 | 15-30
Parnell | 6-501Clay loam, silty ICL, CH 1A=T | o | 100 195-100190-100]70-95 | 40-80 | 20-50
| | elay loam, siltyl | | | | | | | [
| | clay. [ | | | | | | | |
|50-601Clay loam, silty |CL, CH |A=6, A-T | © {95-100]90-100180-95 [70-95 | 30-80 | 15-50
[ | clay loam, siltyl | | | | | | | |
| | clay. | | | | | | | | |
| [ | [ | | | | | | |
Pt¥. | | | | | | i | | | |
Pits | | I | | | | | | | i
| | | | | I I | I | |
RaA¥, RaB%: | J | | | | | | |
Raber——mmm—m———— | 0-5 |Clay loam-—==———— |CL =A-u, A-6,1 0 { 100 : 100 } 90- 100{70-90 { 30-50 ‘ 9-22
| | | A=T |
| 5-13|Clay loam, clay |CL, CH |la-6, A-7 1 © | 100 | 100 [90-100]70-95 | 35-60 | 11-35
}13-60=Clay loam, clay ICL, CH IA—6, A-T i 0 } 100 ; 100 =9o 100:70 -90 ‘ 30-60 : 11-35
CaVO=mm—mmmm e | 0-5 PLoam——m—m————————— ICL, CL-ML |A-4, A6 | 0 | 100 [95-100185-100160~85 | 25-40 | 5-20
| 5-12|Clay loam, clay |CL, CH | AT | © | 100 [95-100190-100]70-95 | 40-65 | 15-35
:12—60|Clay loam, clay |CL, CH !A—?, A-6 | 0-5 ;95 100!95-100‘85-100‘60—95 I 36-55 ‘ 15-30
| I |
Rh*: | | | | | | | [ I
Ranslo-===m=mm=m | 0-10181ilt loam-m——=—==- {CL, CL-ML,|A-4, A-6 | O | 100 | 100 :90-100:70—90 t 25-40 } 3-15
| | ME | | | |
|10-2018ilty clay, siltyi{CH, CL | A=T | 0 | 100 | 100 |95-100]75-90 | 40-60 | 20-35
| | clay loam, clay | | | | | | | | |
| | loam. | | | | | | | | i
|20-311Clay loam, silty |CH |A-T7 | o | 100 | 100 [95-100175-95 | 50-75 | 23-42
| | clay, silty clayl | | | | | | | |
| | loam. | | | | | | | | |
|31-601Clay loam, silty |CL, CH |A-6, A=T ‘ 0 { 100 : 100 {85—100150-90 } 35-55 : 12-28
I |
| | } I I | | |
I f i | I I i |

| elay loam. |
I

See footnote at end of table.
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TABLE 13.--ENGINEERING INDEX PROPERTIES--Continued
! [ [ Classification [Frag~ | Percentage passing I I
Soil name and |Depth| USDA texture | | |ments | sieve number-- {Liquid | Plas-
map symbol | | | Unified | AASHTO | > 3 | I [ | limit | ticity
| | | | [inches]| 4 | 10 | 40 | 200 | | index
["In T | ! [ Pet | | I | | Pet
| [ | | | | | | | | |
Rh¥*: f [ | I ! J | | | J |
Harriete——-eee-- | 0-3 ISilt loam——————=- |CL, CL-ML |A-4, A-6 | O | 100 | 100 |85=100]160-90 | 25-40 | 5-20
| 3-24|Clay loam, silty |CL, CH fA=7, A=6 | 0 ] 100 | 100 [90-100]70-100| 35-70 | 20-40
J | clay loam, siltyl | | | | | | [ !
| | elay. [ | | | [ | | |
|24-60]Stratified very |CL, CL-ML,|A-b4, A-6,] © | 100 | 100 ]90-100]60-100] 20-65 | 5-40
| | fine sandy loam | CH | A-7 | | | | | I
: 1 to silty clay. } 1 i ‘ | | l I 1
Tah, TaB=~=m—e=—- | 0-8 |Fine sandy loam |SM, ML, |A-4, A<2 | O |90-100}80-100]}60- 100|30 55 | 20-30 | NP-10
Tally | | | SM-SC, SC| ! | | |
| 8-24|Fine sandy loam, |SM, SM-SC,{A-4, A<2 | O 190-100|80- 1oo|60 100|25 50 | 15-25 | NP-10
! | sandy loam. s¢ ] | | | | |
|24-30|Sandy loam, fine |SM |A=4, A=2 ] © 190-1001]80- 1oo|60 100|15 50 | 15-25 | NP-5
| | sandy loam, | | [ | l | | |
| | loamy fine sand.| | | | | 1 | |
|30-60fLoamy fine sand, |SM |A=2 I 0 190~ 100|80 100/60-85 [15-35 | —== | NP
| | loamy sand, | | | | | | [ [ [
| | sandy loam. | I | | | } | | |
| [ | | | | | | | | [
Tn#: | | | | | | | | | | |
Tonkae—e=——e—e——— | 0-21]811lt loam~=====-c |CL, CL-ML JA-4, A-6 | 0-2 | 100 ]95-100(90-100/70-90 | 20-40 | 5-25
[21-38|S11ty clay loam, |CH, CL |A-6, A-7 | 0-2 ] 100 I95 0190-100175-95 | 35-55 | 15-35
| clay loam, clay.! | I | | | | | |
|38-601S1lty clay loam, |CL |[A-6, A-7 | 0-3 | 100 195-100/90-100{70-90 | 30-50 | 10-30
N R N IO O R N A N
Nishoneeeeoceaauan | 0-7 /811t loam~==eeee- JCL-ML, CL |A-U, A-6 | O | 100 | 100 190-100(75-90 | 25-40 | 5-15
} 7-32(Clay, silty clay {CL, CH |A=7 | o | 100 | 100 [90-100175-95 | 40-65 | 20-45
|32-60iClay, silty clay,I|CL, CH |A<6, A<7 | © |90-100(90-100]|80-100165-95 | 35-60 | 15-40
| | silty clay loam.| | i | | | | | |
[ | | | | | | | | | |
VaC# | | | | | [ | J | | |
Vida~—~mm=—me———— | 0-6 |Very stony loam |CL [A-6 [10-25 [80-100]|75-95 [65-85 |50-70 | 25-35 | 10-15
| 6-18|Clay loam, loam |[CL fA-6, A=7 | 0-10 |90-100]185-100170-95 [50-85 | 30-45 | 1u-25
|18-60|Clay loam, loam |CL |A=6, A-T : 0-10 190~ 100:85 -100]70-95 %50-80 | 25-45 | 10-25
| | | | | | | |
Williams—~—e—wm- I 0-7 =Very stony loam iCL, CL-ML =A—U, A—6,l 3-25 I95 100195 100I85 -95 }60-90 : 25-45 I 5-25
A-T
| 7-30|Loam, clay loam |CL |A-6, A-T7 | 0-20 195-100195-100|80-95 |60-80 | 30-50 | 10-30
;30 60=Loam, clay loam ;CL ;A—6, A-T ‘ 0-15 ‘95 100‘95 100180 -95 :60—80 { 30-50 | 10-30
|
Vack | | | | | | | J | | |
Vida—————m——m e | 0-6 |Loame—wemceeeaaaa | CL=ML |A-4 | 0-10 {90-100]85-95 [70-90 |55-75 | 20-30 | 5-10
| 6-18(Clay loam, loam [CL |A-6, A-7 | 0-10 [90-100|85-100|70-95 |50-85 | 30-45 | 10-25
|18—60=Clay loam, loam {CL iA-G, A=T ‘ 0-10 I90 100:85 100}70 -95 150-80 : 25-45 { 10-25
|
Williamg-=meee=- i 0-7 !Loam ————————————— lCL, ML }A—U, A-6,= 0-5 ; 95- 100:95 100185 -100/60-90 { 25-45 ‘ 3-20
A-7
| 7-30/Clay loam, loam |CL [A-6, A-7 | 0-5 ]95-100]95-100|80-100(60-80 | 30-50 | 10-30
|30—60=Clay loam, loam :CL =A-6, AT 1 0-5 :95 100:95 100:80 100:60 -80 ‘ 30-50 1 10-30
J
Bowbells—————==u { 0—11=Loam ————————————— ICL, ML, ,A—u, A-6 } 0-5 {95 100=9O 100185 -95 {60—90 : 25-40 ‘ 5-15
CL-ML
j11-27{Loam, clay loam |CL 1A-6, A-T | 0-5 [95-100]90-100(80-95 |60-80 | 30-45 | 10-20
|27-60]Loam, clay loam ;CL :A-6, A=T7 } 0-5 {95 100I9o 100‘80 -95 }60-80 I 30-45 } 10-20
| |
1)) R ——— | 0-8 |Loam=-ceemecacnax | ML [A-4 | 0-1 190-100|90-100]75-90 ]50-70 | 25-40 | NP-10
Wabek | 8-14|Gravelly sandy |SM, GM [A=2, A-4 | 0-1 |50-100150-95 |50-65 |20-40 | === | NP
} | loam, gravelly | | | | | | | | |
| | loam, gravelly | | | | | | | [ |
| | coarse sandy | | | ] I | | | |
| | loam. | | | | | | | | |
|14-601Sand and gravel |GM, GP, lA-1 | 0-1 |25-75 |10-60 t 5-35 | 0-25 | =--- | NP
L S sE T N T N R |

See footnote

at end of table.
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TABLE 13.--ENGINEERING INDEX PROPERTIES--Continued
| | [ Classification [Frag- | Percentage passing [ I
Soil name and |Depth| USDA texture | | Iments | sieve number-- |Liquid | Plas-
map symbol | | | Unified | AASHTO [ > 3 | | ] | limit | ticilty
| | | | |[inches| 4 | 10 | 40 | 200 | | index
[ In ] | | [ Pet | | | | | Pet |
| | | | | I | | | { |
WbC#: | | [ | | | | | | | |
Wabek—=m———mem—m | 0-8 |Loam————=-———=——— | ML | A-1 | 0-1 190-100}90-100{75-90 150-70 | 25-40 | NP-10
| 8-14}Gravelly sandy |SM, GM |A-2, A-lL | 0-1 1{50-100|50-95 |50-65 |20-40 | =--- | NP
| | loam, gravelly | | | | | | | | (
| | loam, gravelly | | ] | ] | J i |
| | coarse sandy | | | | J I | | !
| | loam. | [ | | | | ! f |
|14-60|Sand and gravel |GM, GP, |a-1 | 0-1 |25-75 |10-60 | 5-35 | 0-25 | =--- | NP
! | | SM, SP | | | | | | | |
| | | I | | | I | | |
BOWdle=mmmmw———— | 0-7 |Loam===——cemm———— ML, CL 1A-6, AL | O | 100 |95-100{85-95 |55-80 | 30-40 | 7-15
| 7-21|Loam, clay loam |CL, CL |a-4, A-6 | O 195-100195-100180-95 {55-75 | 30-40 | 8-15
]21-24|Gravelly loam, |]SM, SM-SC,|A-2, A-4 | O 190-100180~100160-95 [30-60 | 25-35 | 5-10
| | gravelly sandy | ML, CL- ML | | | | | ! | |
] | loam, loam. | | ! | | | | | |
|24-60{Gravelly sand, |SM, SW-SM,]a-1, A-2 | 0-5 [60-95 |50-85 |25-50 | 5-30 | <30 | NP-5
[ | gravelly 1oamy | SP-sM | | | | | | | |
| | sand. | | | | } | | | |
| | | | | | | | | | |
WnA*: | | | | | ! | | | | |
Williamg——w————- } 0-7 ‘Lo ------------- }CL, ML :A—M, A-G,} 0-5 }95 100}95-100}85-100}60-90 ; 25-45 5 3-20
A-T
| 7-301Clay loam, loam [CL lA-6, A-7 | 0-5 ]95-100]95-100/80-100160-80 | 30-50 | 10-30
|30-60|Clay loam, loam |CL |A-6, A=7 | 0-5 195 1oo|95 100180-100160-80 : 30-50 I 10-30
| | | | | | | |
Bowbells—mmm——=m : 0=-11|Loameem—m—ememmm— CL, ML, |a<Y4, A-6 | 0-5 [95- 100190 100:85 -95 [60-90 } 25-40 : 5-15
| | CL-ML | [ | | |
|11-27|Loam, clay loam |CL [A-6, A-7 | 0-5 {95-100]90-100]80-95 |60-80 | 30-45 | 10-20
;27—60%Loam, clay loam :CL ;A—G, A-T | 0-5 ;95 100}90 100180 -95 }60 -80 1 30-45 h 10-20
)
WnB*: | [ } | | | | | | | |
Williams————==—- : 0-7 |Loam——==~=——e———— |CL, ML |A-4, A-6,| 0-5 |95- 100|95-100}85-100:60—90 } 25-145 = 3-20
| | | A=T | | |
| 7-30/Clay loam, loam [CL [A-6, A-7 | 0-5 ]95-100}95-100]80-100]60-80 | 30-50 | 10-30
{30-60101ay loam, loam {CL {A-6, A=T : 0-5 ;95 100}95 -100180-100]60-80 ‘ 30-50 % 10-30
Bowbellg=mmmm=——m } 0-11|Loame====——e——e—— |cL, ML, {A-4, A-6 | 0-5 195-100/90-100185=95 [60-90 ‘ 25-40 | 5-15
| | CL-ML | J | | | | |
111-27|Loam, clay loam |CL |A-6, A=T7 | 0-5 [95-100{90-100180-95 [60-80 | 30-45 | 10-20
|27-60!Loam, clay loam [CL [A-6, A=7 | 0-5 [95-100]90-100180-95 |60-80 { 30-45 : 10-20
| ! | | [ | | | |
WoA* , WoB¥: | | | | [ | | | | | |
Williams~——===-——— I 0-7 |Loame—=—=eeeeen——— |CL, ML JA-4, A-6,] 0-5 ]95-100195- 100}85 -100]60-90 I 25-U5 n 3-20
! | | A-T7 | | | |
| 7-30iClay loam, loam |CL (A-6, A-7 | 0-5 [95-100]95-100180-100160-80 | 30-50 | 10-30
:30-60:Clay loam, loam |CL |A-6, A=T7 | 0-5 }95 -100195- 100|80 100}60 -80 } 30-50 } 10-30
| | | |
Bowbells———==——— | 0-11]Loam-==——ommm———— ICL, ML, [A-4, A-6 | 0=5 195-100190- 100|85 95 |60-90 : 25-40 | 5-15
| | | CL-ML } | | | | | |
|11-27|Loam, clay loam |[CL [A-6, A=7 | 0-5 195-100]90-100180-95 [60-80 | 30-45 | 10-20
{27 -60|Loam, clay loam |[CL |A-6, A-7 | 0-5 |95- 100190 100180 -95 |60 80 % 30-45 = 10-20
[ | | | |
Nishon-—===-——-—- | 0-7 1811t loam--——-=-- jCL-ML, CL |A-4, A-6 | © | 100 | 100 190- 100|75 90 | 25-40 | 5-15
{ 7-32|Clay, silty clay ICL, CH |A-7 | o | 100 | 100 190-100]75-95 | 40-65 | 20-45
|32-60|Clay, silty clay,!CL, CH JA-6, A-T | O 190-100(90-100}80-100]65-95 | 35-60 | 15-40
| | silty clay loam.| | | | | | | | |
| | [ | | | | | | | |
WpA*, WpB¥*: ! | | | | i | | | |
Williamg———===mm } -7 ‘ O8N — = mmm {CL, ML ,A—N, A—G,} 0-5 }95 100‘95 100‘85 100}60 -90 ‘ 25-45 = 3-20
| A=T
| 7-30|{Clay loam, loam ICL {A-6, A-7 | 0-5 195-100|95-100180-100]60-80 | 30-50 | 10-30
I3o 60|Clay loam, loam |CL |A-6, A=T : 0-5 } 5= 100}95 100%80 1oo|6o 80 } 30-50 { 10-30
| | [ |
Bowbellg==m=mm—m l 0-11|Loam-—=——m——=m——— [CL, ML, |a-4, A=6 | 0-5 {95 -100190- 100185 -95 :60 -90 : 25-40 : 5-15
| | CL-ML | | |
|11-27|Loam, clay loam |CL {A-6, A=7 | 0-5 [95-100]90-100]80-95 |60-80 | 30-45 | 10-20
{27-60|Loam, clay loam |CL lA-6, A-7 | 0-5 :95 -100/90-100]80-95 |60-80 : 30-45 = 10-20
| I

See footnote at end of table.
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TABLE 13.--ENGINEERING INDEX PROPERTIES--Continued
| [ ] Classification [Frag- | Percentage passing I |
Soill name and |Depth| USDA texture | | {ments | sieve number-- |Liquid | Plas-
map symbol | | | Unified | AASHTO | > 3 | | | 1imit | ticity
| ] | | |]inches| 4 | 10 | 40 | 200 | | index
["In 1 i | | Pet | | [ | [ Pet |
| | | | | | | | | ] [
WpA%*, WpB*: [ | | | | | | | |
Noonan—-====wm==- | 0-8 |Loam~m-mem—m————- |CL, CL-ML |A-4, A-6 | 0-1 ]95-100[95-100]80-95 [55-75 | 20-40 | 5-25
| 8-19(Clay loam—===e=- |CL, CH |A-6, A=T7 | 0-1 [95-100[95-100]85-95 |65-80 | 25-60 | 10-35
|19-60|Loam, clay loam ICL, CL-ML {A—H, A-6,= 0-1 I95 100195 100180 -95 |60-80 | 25-50 | 5-25
] | A-7 | | |
} | | | | | | | | | |
WECH*: | | | | | | | | | | |
Williams—=m=—m=——m l 0-7 ‘Loam ------------ }CL, ML IA-M, A-G,! 0-5 ‘95 100:95 100‘85 100160 ~90 I 25-45 ‘ 3-20
A-7
| 7-301Clay loam, loam |CL |A-6, A-T7 | 0-5 195-100/95-100}80~100{60-80 | 30-50 | 10-30
{30 60%01ay loam, loam }CL {A-6, A-T { 0-5 :95 100}95 100;80 100160 -80 } 30-50 1 10-30
Bowbellg—=m—===- I 0—11‘Loam ———————————— }CL, ML, :A-H, A-6 ‘ 0-5 195 100:90 100185 -95 ‘60 -90 I 25-40 | 5-15
CL-ML [
|11-27|Loam, clay loam |[CL |A-6, A-T | 0-5 1[95-100/90-100]/80-95 160-80 | 30-45 | 10-20
|27-60|Loam, clay loam |CL %A—S, A-T { 0-5 : 5~ 100590-100180-95 !60-80 : 30-45 | 10-20
I | | |
Parnelle-——e-———- | 0-6 1S1lty clay loam |[CL, CH | A7 |0 | 100 | 100 ]95-100)85-95 | 4o-60 | 15-30
| 6-501Clay loam, silty [CL, CH |A-7 | o | 100 195-100190-100{70-95 | 40-80 | 20-50
] | clay loam, silty} | | ! | [ | |
| | clay. | | | | | | | | |
150-60|Clay loam, silty |CL, CH |A-6, A=7T | O |95-100190-100]80-95 [70-95 | 30-80 | 15-50
| | eclay loam, siltyl | | | | | | | |
| | clay. | | [ | | | | | |
| | | [ | ! | | | | |
WyB#: | [ | | | | | | | | |
Williamg=====m== | 0=7 }Loam ————————————— ‘CL, ML :A—M, A—6,: 0-5 :95 100%95—100185—100160-90 | 25-45 | 3-20
| A-T | | |
| 7-30lClay loam, loam |[CL |A-6, A=T7 | 0-5 195-100]195-100/80-100160-80 | 30-50 | 10-30
130-60(Clay loam, loam [CL 1A-6, A=T : 0-5 !95 100195-100:80-100:60-80 : 30-50 | 10-30
! | | | |
Bowbell§==m—wm—m=- I O—ll‘Loam ------------ {CL, ML IA-N, A-6 : 0-5 {95 100:90-100%85—95 }60-90 I 25-40 % 5-15
CL-ML
|11-271Loam, clay loam |CL |A-6, A=7 | 0-5 195-100]90~100|80-95 |60-80 | 30-45 | 10-20
;27-60‘Loam, clay loam =CL :A-S, A=T : 0-5 :95 100190-100180-95 560—80 ‘ 30-45 | 10-20
|
Vida—cm—mmm————— | 0-6 |Loam-=====ce—w== | CL-ML [A=4 | 0-10 |90-100185-95 [70-90 [55-75 | 20-30 | 5-10
| 6-18|Clay loam, loam [CL |A-6, A=7 | 0-10 ]90-100]85-100(70-95 |50-85 | 30-45 | 10-25
|18-60|Clay loam, loam |CL {A-G, A-T ‘ 0-10 ‘90 100:85—100|70-95 {50-80 | 25-45 | 10-25
] | J | | | [
WwB* | | | [ | | | f | | |
Williamg===e=—== : 0-7 |LoaM==m——e—————— {CL, ML }A—H, A-6,: 0-5 ‘ 5~ 100‘95-100585—100{60—90 : 25-45 t 3-20
} | A-T
| 7-301Clay loam, loam |CL ja-6, A-T | 0-5 195-100/95-100|80-100|60-80 | 30-50 | 10-30
|30-60|Clay loam, loam |CL :A—G, A-T ‘ 0-5 195~ 100:95 100}80 -100/60-80 | 30-50 | 10-30
! | | | | ! |
Niobellew=wmmm—mm ‘ 0 12=Loam ———————————— tML, cL, :A-u, A-6 } 0 :95 100{95 100}85 -95 %60 =75 ‘ 25-40 ‘ 3-18
CL-ML
|12-26|Clay loam, loam |CL, CH [A-6, A-T | 0-1 195-100195-100|90~-100]60-80 | 30-60 | 15-35
|26-60|Loam, clay loam |ML, CL, |A-4, A-6 | 0-1 }95-100]95- 1oo|85 95 160-75 | 25-40 | 5-20
. ntO R U O O O S
[
Noonan-———mmemm—= | 0-8 |Loam~==mm=——m——— {CL, CL-ML |A-4, A-6 | 0-1 |95-100]95-100(80-95 155-75 | 20-40 | 5-25
| 8-191Clay loam==——==-= |CcL, CH [A-6, A=7 | 0-1 195-100]95-100|85-95 |65-80 | 25-60 | 10-35
:19-60=Loam, clay loam }CL, CL=ML IA-u, A—G,} 0-1 }95 100‘95—100180-95 | 60~80 ‘ 25-50 | 5-25
A-T | [
| | | ! | | [ | [ | |
WxC#: | [ | | i | | | | | |
Williamg—w=m—m=m | 0-7 {Stony loam=—==== ‘CL, CL-ML ‘A-M, A-6,} 3-25 }95 100:95-100}85—100}60-90 } 25=45 ‘ 5-2%
| A-7
| 7-30|Loam, clay loam |CL |A-6, A-T | 0-20 195-100195-100[80-95 160-80 | 30-50 | 10-30
130-60!Loam, clay loam =CL :A—6, A-T : 0-15 :95 1oo=95-1oo{80-95 %60-80 : 30-50 | 10-30
| |
Vida——=m=——————— | 0-6 |Stony loam-——m———= |CL-ML, }A-N :10-25 180-100175-95 =6o-85 j45-65 | 20-30 | 5-10
! | | SM-SC | | | | |
| 6-18|Clay loam, loam |[CL |A-6, A-7 | 0-10 [90-100|85-100|70-95 |50-85 | 30-45 | 10-25
=18—60}01ay loam, loam |CL :A—6, A-T } 0-10 }9 95 |50-80 ‘ 25-45 | 10-25
[

See footnote

at end of table.
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TABLE 13.--ENGINEERING INDEX PROPERTIES--Continued
[ | I Classification _ |Frag— | Percentage passing I i
Soil name and |[Depth| USDA texture | [ Iments | sieve number-- |Liquid | Plas-
map symbol ] [ | Unified | AASHTO | > 3 | | | | 1imit | ticity
| | | | |inches| U4 | 10 | 40 | 200 | | index
[ In | [ [ [ Pct | [ [ I [ Pet |1
| | [ | | | | | ] | |
WxC¥*: | | | | | [ | |
Bowbellg——=—=m— : 0-11:Loam ------------- IcL, ML, A-4, A-6 | 0-5 [95-100]90-100]85-95 160-90 | 25-40 1 5-15
| CL-ML ! | | | ! | J ]
|11-27{Loam, clay loam |CL |A-6, A=T | 0-5 [95-100|90-100180-95 |60-80 | 30-45 | 10-20
{27—60=Loam, clay loam }CL {A—G, A-T ‘ 0-5 } 5- 1oo=9o 100|80 95 |60-80 ‘ 30-45 = 10-20
|
WzD*: | | | | | | | | | | |
Williams——=--———- : 0-7 |Loame=—=w=m——————— {CL, ML [A-4, A-6,] 0-5 195-100195-100]85-100]60-90 % 25-45 : 3-20
| ! | A-7 | | | | [
| 7-30/Clay loam, loam |CL {A-6, A=T7 | 0-5 195-100|95-100|80-100]60-80 | 30-50 | 10-30
,30 60‘01ay loam, loam ,CL }A—6, A-7 | 0-5 : 5- 100!95 100180 1oo|60 80 % 30-50 | 10-30
| |
Zahillee—mmme——— | 0-3 |Loame-———=m——mm—— |CL-ML, ML |A-4 | 0-10 190-100185-95 |80 90 l60 75 | 20-30 | NP-10
| 3-60(Clay loam, loam {CL, CL-ML |A-4, A-6,| 0-10 [90-100]90- 1oo|80 95 }60-80 | 25-45 1 5-25
| | [ | A-7 | | | |
Bowbellgm—————-- { 0- ll‘Lo ------------- |cL, ML, |A-4, A-6 | 0-5 ‘ 1oo|90-1oo|85-95 %60-90 { 25-40 { 5-15
| CL-ML | |
|11-27|Loam, clay loam |CL |A-6, A-=T | 0-5 [95-100]90-100|80-95 160-80 | 30-45 | 10-20
;27 60=Loam, clay loam }CL :A—G, A-7 | 0-5 , 5 100}90 -100180-95 :60—80 } 30-45 ‘ 10-20
|
V) T | 0-3 JLoamm=—=w——=—=—— |CL-ML, ML |A-=A | 0-10 |90-100]85-95 |80-90 [60-75 | 20-30 | NP-10
Zahill | 3-60|Clay loam, loam |CL, CL-ML |A-4, A-6,| 0-10 [90-100190-100|80-95 |60-80 | 25-45 | 5-25
L | A N T T S |
ZCE—mme e | 0-3 |Very stony loam |CL, CL-ML |A-6, A-4 | 5-25 190-100/90-100180-90 |60-80 | 25-40 | 5-15
Zahill } 3—60‘Clay loam, loam lCL iA—6, A=T | 0-10 ‘ 90-100]190-100/80-95 I60—80 I 30-45 ‘ 10-25
[ | |
Z1D*¥: | f | { | | [ | | | |
Zahille=————=eu- | 0-3 |Loam=m—=——=———au= JCL-ML, WML |A-4 | 0-10 190-100185-95 180-90 |60-75 | 20-30 | NP-10
| 3-60|Clay loam, loam |CL, CL-ML |A-4, A-6,] 0-10 |90-100]90- 100|80-95 |60-~80 | 25-45 | 5-25
L | A R R N |
La Prairie-—-—-——— | 0-15|Loame——==w——=m——- |CL-ML, CL JA-4, A-6 | © | 100 | 100 85-95 |70-80 | 25-40 | 5-15
[15-31]Silt loam, loam, |CL-ML, CL |A-4, A-6,] O ! 100 | 100 |85-95 |70-80 | 25-45 | 5-25
| | silty clay loam.! | A-7 | | [ | | |
131-60]S1lt loam, loam, |CL-ML, CL |A-4, A-6,1 O | 100 | 100 [85-95 |70-80 | 25-45 | 5-25
| | silty clay loam.| | A-=7 | | | | | |
| | | | | | | | | | |
ZmC*, ZmD¥: | | J | | | | | J [
Zahl——=m—————mm— | 0-6 |Loam-=——c—em—————— |CcL |A-6 | 0-1 | 5 0195-100180-95 155-75 | 25-40 | 10-20
| 6 60‘Clay loam, loam {CL |A-6 } 0-1 : 5- }9 100}80-95 160-80 { 25-40 ‘ 10-20
|
Max—=-—————————-= | 0-14]|Loame———==———m=m- |ML, CL, [{A-4, a-6,| 0-3 195-100195-100185-95 {60-75 | 25-45 | 3-23
| | | CL-ML | A-T [ | | | | | |
| 14-60|Loam, clay loam |ML, CL, |A-4, A-6,] 0-3 95-100]95-100185-100160-80 | 25-45 | 3-23
| | | CL-ML ‘ A=T ‘ % l | ‘ ‘ {

* See description of the map unit for composition and

behavior characteristics of the map unilt.
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TABLE 14.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS

Entries under "Erosion factors--T" apply to the entire

Entries under "Wind erodibility group" and "Organic matter" apply only to the surface layer.

Absence of an entry indlicates that data were not available or were not estimated]

[The symbol < means less than; > means more than.
profile.
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TABLE 14.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued
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TABLE 14.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued
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TABLE 14.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS~-Continued
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# See description of the map unit for composition and behavior characteristlcs of the map unit.
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TABLE 15.--SOIL AND WATER FEATURES

["Flooding" and "water table" and terms such as "rare," "brief," "apparent," and "perched" are explained in the
text. The symbol < means less than; > means more than. Absence of an entry indicates that the feature 1is
not a concern]
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|group | [ I | ! [ | action | steel
I I | I [ ¥t [ [ [ ]
| | | ! | | | | | [
Bbemmmme e mm e | B |Occasional |Very brief|Mar-Nov|4.0-6.0|Perched |Apr-Jun|High----- | High--=—- |Low.
Bowbells | | ! | | [ | | |
| | [ | | | | | | |
BOA=————m e | B [ YT T —— | - | ——- | »6.0 | === | ——= | Low—-———-- | Moderate |Low.
Bowdle | | | | | | | | |
| | | | | | | | | |
BrA%*, BrB#*: | | | | | | | | | |
Bryant—e———————e—- | B |None——=ee—e—- | ——- | === | >6.0 | -=- | - |Moderate |High----- |Low.
| | | | | | | | |
Grassna——————===- I B |Occasional |Very brief|Mar-Nov|4.0-6.0|Perched |Apr-Jun|Moderate |High—-—-- | Low.
| J | | | | | | |
Hawemm e e e e | D |Occasional |Long—=——-- | Apr=Jun| 0-1.0|Apparent|Sep-Jun|High-w=-—- |High-—-——- |Moderate.
Harriet | | | | | | | | | f
| | | [ | | | | | |
He- | D |Nong=—=—mw—- | -—— | —e- | +1-1.0!|Apparent|Mar-Sep|Moderate |High-—-~- |Moderate.
Hell | | | | | l | | | |
| | | | f | | |
LAc—cmm—————————— | B |Rare=——————— | —_— [ |3.5-6.0|Apparent|Mar-Jun|Moderate |[Moderate |Low.
La Prairie ‘ ‘ : i ‘ 1 ‘ ‘ ‘ {
R | B | Frequent----|Brief——---- [Mar-Jun|3.5-6.0|Apparent |Mar-Jun|Moderate |Moderate |Low.
La Prairie | | | | | | |
| | | [ | ] | | !
LeA, LeBr—m—m——eea | B |None-——=w=e=m | — | === | >6.0 | === | === |Lowm——==m= |Moderate |Low.
Lehr | | [ | | | [ |
| | J | | | | | |
MaA=———m—m—mmm | B |None———————- | —_— | == | 6.0 | =--- | ——- | Low——mwem~ |Moderate |Low.
Manning | | | | | | | | |
| [ | | | | | | | |
| 1Y PR — | B |[None~———=——- ] -— | === |2.0-4.0]| Apparent | Sep-Jun |High-—~== |High===—- |Low.
Manning Variant | [ | | | | | I |
| | | | | | | | |
MdA*: | [ I | | | | | [
MaX————m e m e | B |Nong==——===u | -— | == | >6.0 | === | ——- [Moderate |High-=--- | Low.
| | | | | | | | | |
Arnegard——————-—- | B |Ooccasional |Very brief|Mar-Oct|3.0-6.0|Perched |Mar-Oct|Moderate [High—-—-- | Low.
| | | | | | | | | |
MmB#: | | | | | | | | [ f
Max=——~—me—mm—m— e | B INone~==emmm- | _— | =--- | 6.0 | === | |Moderate |High----- | Low.
| | | | | | | | | |
Arnegarde~——————— | |Occasional |Very brief|Mar-Oct|3.0-6.0|Perched |Mar-Oct|Moderate |High—---= =Low.
| | | [ | | J | |
Zahl~—mmmmmmemm e | B |None——————--~ | —_— J— | 6.0 | === | == |Moderate |Moderate |[Low.
| [ | i | | | | |
MnB¥*: | | | ! | | ] | | |
Max—m——=——— e | B |INong—=-eeum- | — | === | >6.0 | === | -== |Moderate |High—-——-—- | Low.
| | ] | } | | | | |
Niobelle=mm—me—— | ¢ [None-—wwu—mm [ - | == | >6.0 | --—- | == |[Moderate |High-——-- | Moderate.
! ) J [ | | | | |
Noonan--=e=————-~ | D |Nong=—emw——- | e | - | >6.0 | === | === |Moderate |High---=-- [Moderate.
| | | | | | | | | |
MoA, MOBmemm—m——mme | € |None-==m=m—m | ——- | === |5.0-6.0|Perched |Oct-Jun|Low--~-—- |High=—mwm- |Low.
Mondamin | | | | | | [ |
! | I | | | | | | |
NaA*: | | | | | | | | | |
Niobell==—memaeeo | ¢ |None=~=m—=—=- | - | ——- | 6.0 | === | ~—= |Moderate |High-==-- |Moderate.
| | | | | | | | | |
Noonan-—e—e—-—--- | D |Noneg==m=m=—- | -— | == } >6.0 | —-- | -—- |Moderate :High ----- |Moderate.
| | | | | | | |
NbA#®: | | | | | | | | |
Niobell=mmem———m-m | ¢ |None~m==m==- | --- | === | 6.0 | === | --- |Moderate |High----- |Moderate.
| | | | | | | | | |
Noonan———m==mwa—- | D |Nonge~em——am= | - | —— | >6.0 | -— | - |
| I | | | |

Moderate |High----—- |Moderate.
I I

See footnote at end of table.
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TABLE 15.--S0OIL AND WATER FEATURES-~Continued
| [ Flooding 1 High water table | [ Risk of corrosion
Soil name and |Hydro-| | ] [ |Potentiall
map symbol | logicl| Frequency | Duration |[Months | Depth | Kind |[Months | frost |Uncoated |Concrete
|group | | | | | | | action | steel |
[ | | I Ft | | | ] |
| | ] | | } | | | |
NbA# | | | | | ! | | ]
MaX———mm—mm————— | B ,None ———————— I - : -— : >6.0 | == : - |Moderate |High——-—- | Low.
| | | |
S e T | D |None—~~=av-- f -— | -—- |+.5-1.0|Perched |Apr-Aug|Moderate |High-—--- | Low.
Nishon | | ! | | ! | | | |
| | [ | | ! | [ | |
NoA#: | ! | | | | | | J
Noonan———————e—- | D |None=-—~---—-- } -— : -— { >6.0 { -— | ——- |Moderate |High—=—-- [Moderate.
| | | [ | |
Miranda—ee—————— I D |Nong—=wem——- : - : — : >6.0 { —_— : -—— |Moderate [High=———- {Moderate.
| | |
Pa, Ppe=————————- | ¢/D [None=-————-—-—- | - | ——- | +2-2.0]Apparent|Jan-Dec|ligh-—=—= |High=—=a— | Low.
Parnell | | | | | | [ J
I | | | | J | | | |
Pt*, | | | | | | | | !
Pits | | | | | | | | I |
] [ | | | | | | ! ]
RaA*, RaB#: | | | | | [ | | |
Raber—-=——we—m——- | ¢ |Nong=m=me—m- | -—- : —— : >6.0 | === | —— | Low {High- |Moderate.
| | | | ! | [
Cavo-———==———mm—- | D [Nong==———=-—- ! -—- { - : >6.0 | --—- | === | Low—==e—- |High=—=== |[Mogderate.
| | | | | | | !
Rh#: | | | I | | | | [
Ranglo==——=w=mea—— | D |Occaslonal |Very briefIApr—Oct|1.0-3.0}ApparentIApr—JunIHigh ————— |High—m=—- |Moderate.
| | [ | | | | |
Harriete—————===- | D |0ccasional |Long———-—-- |Apr-Jun| O- l.OIApparent:Sep—Juanigh ————— |High=———- |Moderate.
| | | | ! | | [
TaA, TaB-———————- | B |[Nong———e—w—=-- | -~ | ——- | >6.0 | -—- | ——= |Moderate |High=———- |Low.
Tally | | | | | | | | | |
| | | ! | | | | | |
Tn¥*: ! | | | | | | | | |
Tonka———====c-=- | ¢/D |None=—=——=—-- | - | === |+.5-1.0fApparent|Apr-Jun|High {High- | Low.
| | | | | | | | | |
Nishone——=————ae==- | D |INone—=====-- | — | ——— [+.5=1.0 I Perched JApr -Aug|Moderate |High———m—- | Low.
| | | | | | [ {
VaC#: | ] ! | | ! | | |
Vida—emm—mm—————— | B | Nong===m==== | -— } — : >6.0 | ——- { -— |Moderate |High====- | Low.
| | | | | )
Williams—=m===—= | B |Nongm=mm—=m= | —_— l —— | 6.0 | --- I — |Moderate |High===== | Low.
| | | | | | |
VAc#: [ | | | ] | | ! | [
Vidame=eemme———-— I C INone—=m=mm== I -— | === : >6.0 | === | === |Moderate |High--=—= | Low.
| | { | [ | | |
WilliamS==—me——m | B [Nong==~m===- | -—- } === | 56,0 | === | === |IModerate |High-—--—-— | Low.
| [ [ | | | | | | !
Bowbellg—mmm——— | B |0ccasional [Very brief|Mar-Nov|4.0-6.0]|Perched |Apr-Jun|High-——-- |High===—- | Low.
| | | | | | |
[17:1 0 PO | A |Nong=—=—m=== | -— | - | >6.0 | ——- | -== | Low=m—mm—m [Moderate |Low.
Wabek | | | | | | | | |
[ | | | | | | } | |
WbhC¥: | | | ! | | | | | |
Wabek——wmmemm——— | A |None~—=m—w=u- I — : -— ; >6.0 } —_— : - :Low ------ |Moderate |Low.
| | | |
Bowdle———eamea—— | B |[None~===wee- | —_— ; —-—— } 6.0 | ——= : —— }Low ------ |[Moderate |Low.
| | | | I
WnA*, WnB¥: | | | | | | | [
Williams—mm——m—- | B |None-=====mv [ | === | 6.0 | --- | --- [|Moderate |High-—=w- | Low.
| ! | | | | |
Bowbellg———=———— | B |0ccasional |[Very brief|Mar-Nov|4.0-6.0|Perched |Apr-Jun|High |High | Low.,
| | | | | | | |
WoA®, WoB¥: | | | | | | | |
Williamg————=—==—= | B |None=—===aux | -— | -—- | >6.0 } -— , — |[Moderate :High ----- | Low.
! ! | | |
Bowbellg====w==--| B |Occasional ,Apr—Jun}High ----- lHigh ----- | Low.
!

See footnote at end of table.

|[Very brief|Mar-Nov|4.0-6.0]|Perched
f | I
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TABLE 15.--SOIL AND WATER FEATURES--Continued
[ [ Flooding High water table [ Risk of corrosion
Soll name and |Hydro-| | [ Potentiall
map symbol | logic!| Frequency Duration {Months Kind frost |Uncoated |Concrete

steel

WoA#*, WoB¥:
Nishon=e~—cewaaa-

WpA¥*®, WpB¥*:
Williams—ww—o~——a——

Bowbells—————ee—ea
Noonan--—--—-————--

WtC#*:
Williamg—-——=~———-

Bowhells————mame-
Parnell-—~=e-—u--

WvB#*:
Willlams—-———~——--

Bowbells—=—=—wae——

WwB#*:

WxC#:

Bowbells——————==-

WzD#¥:
Williams—m—m————=

Zahllle=mecmea———
Bowbellswe—meeeewx

ZaE, ZcE-e—me—e———x
Zahill

Z1D%:

,groqg |

|
!

]

|

|
| D [Nong—=—————o
J [
| |
| B |None-————wew=
] |
| B |Occasional
| |
| D |None=—=—=e=-
| [
| |
| B |None———-————-
J |
| B |Occasional
| |
| ¢/D |None~————=u-
| |
| |
| B  |None=~-———a=-
[ |
| B | 0Occastional
| [
[ ¢ | Nong==m————~
[ [
| |
| B |Nong—mm———m—m
| |
| ¢ [Nong——m=———o
| [
| D {None—————m==
| |
| |
| B |None=———m=e=
| |
| B |INohe————w—e-

=
(@)
o
(2]
P
0
ey
Q
3
)
=

| B |None-——-——-~

| !

| B |None———==e—-

| |

| B |Occasional

|

| B |None-——-——~=-=

i |

| |

| |

| B |None————=mw==

| |

| B |Frequent——~=~|Brief

| |

| |

| B |Nongw—=—====~

| |

| B |Nong~--——-~--
|

|Very brief|Mar-Nov|4.0-
|

|Mar-Junl| 3.

o

+.5-1.0|Perched

|Very brief|Mar-Nov|l.0-6.0}Perched
|

|Very brief|Mar-Nov|4.0-6.0|Perched
i

Apparent |Jan-Dec |High
|

|Very brief|Mar-Nov|#4.0-6.0|Perched
|

Perched

#Vevy brief!Mar-Nov|4.0-6.0|Perched

Apr- Juanigh

pr=Jun|High
|

|
Apr-Jun|High

Apr-Jun|High
|

pr-Jun|High
|

I
|
|
| action
[
|
|

Apr- AuglModerate

[Moderate

IModerate

|

|Moderate

{Moderate

|Moderate

|Moderate
{Moderate

|Moderate
|
|

|Moderate

|Moderate

|Moderate

|

|Moderate
|Moderate

Moderate

Apparent|Mar-Jun|Moderate

|Moderate

|Moderate

High=—m—- |Low.

|
|High=—=— | Low.
|Highe———- | Low.
|[High-——-- :Moderate.

|
{High——==- | Low.
{High——=== | Lowi.
|Highmm—w—- | Low.

|
|High~=—== | Low.
{ High-———- | Low.,
| High~mm—m | Low.
|High~——~~ | Low.
:High ————— }Moderate.
EHigh ————— EModerate.
|High=w==—- | Low.
|High~==—- | Low.
|High~===- | Low.
|High~==—= | Low.
| Highe—e—- | Low.
|High=ewem— | Low.
Highe—ew——- =Low.

|
Highe—-—-- tLow.

* See description of the map unit for composition and behavior characteristics of the map unit.



Soil survey
NP means nonplastic]

TABLE 16.--ENGINEERING INDEX TEST DATA

[Dashes indicate that data were not available.
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TABLE 16.--ENGINEERING TEST INDEX DATA--Continued

Faulk County, South Dakota
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TABLE 17.--CLASSIFICATION OF THE SOILS

[An asterisk 1in- the first column indicates that the soil 1s a taxadjunct to the serles. See text for a
description of those characteristics of the soll that are outside the range of the series]

I
Soll name : Family or higher taxonomic class
‘

*Arnegarfemecemem e e | Pine-loamy, mixed Pachic Haploborolls
#Bowbells—-m—mcemmmmm e | Fine-loamy, mixed Pachilc Arglborolls
¥Bowdle—=meme e e | Fine-loamy over sandy or sandy-skeletal, mixed Pachic Haploborolls
Bryant-————eoe e | Fine-silty, mixed Typic Haploborolls

CaVO==—mm e | Fine, montmorillonitic, mesic Typlc Natrustolls
#Grassna--==m=ceecccc—nc———— | Fine-silty, mixed Pachic Haploborolls
Harrliet-——eememmemm e e | Pine, mixed, frigild Typic Natraquolls

Hell-memmrmm e | Fine, montmorillonitic, frigid Typlc Natraquolls

La Pralrie-——eemeccam e | Fine-loamy, mixed Cumulic Udic Haploborolls
Lehp—ememm e e mme e | Fine-loamy over sandy or sandy-skeletal, mixed Typic Haploborolls
Manning-=-—-———=—-wce—wcceawow- | Coarse-loamy over sandy or sandy-skeletal, mixed Typlc Haploborolls
Manning Varlant---—————e--- | Sandy over loamy, mixed, mesic Aqulc Haploborolls

D It T | Fine-loamy, mixed Typlc Haploborolls
Miranda---e-c—ccmmmmeae | Fine-loamy, mixed Leptic Natriborolls
Mondamin---———c—mcemanaa——- | Fine, montmorillonitic Typic Arglborolls

Niobell=wemwcm e | Fine-loamy, mixed Glossic Natriborolls
Nishone-————-———— e | Fine, montmorillonitic, frigid Typlc Albaqualfs
Noonan-———e—eecccmm e | Fine-loamy, mixed Typic Natriborolls
Parnelle—-—-—e—ememmee - | Fine, montmorillonitic, frigid Typlc Arglaquolls
Raber--—-ceememcc e | Fine, montmorillonitic, mesic Typic Argiustolls
Ranglo-—————me e | Fine, montmorillonitic, frigid Typic Natraquolls
Tally-————=———ccmmmm | Coarse-loamy, mixed Typic Haploborolls

Tonka- e e m oo | Fine, montmorillonitic, frigid Arglaquic Argialbolls
Vida-——-——- -| Fine-loamy, mixed Typic Argiborolls

WabeKmmmmam e | Sandy-skeletal, mixed Entic Haploborolls
WilliamS—==—ccommac e { Pine-loamy, mixed Typic Argiborolls

Zahill-memmm e | Fine-loamy, mixed (calcareous), frigid Typlc Ustorthents
Zahle——eeea | Fine-loamy, mixed Entic Haploborolls
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This document is not accessible by screen-reader software. The Natural
Resources Conservation Service (NRCS) is committed to making its information
accessible to all of its customers and employees. If you are experiencing accessibility
issues and need assistance, please contact our Helpdesk by phone at
1-800-457-3642 or by e-mail at ServiceDesk-FTC@ftc.usda.gov. For assistance with
publications that include maps, graphs, or similar forms of information, you may also
wish to contact our State or local office. You can locate the correct office and phone
number at http://offices.sc.egov.usda.gov/locator/app.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its
programs and activities on the basis of race, color, national origin, age, disability, and
where applicable, sex, marital status, familial status, parental status, religion, sexual
orientation, genetic information, political beliefs, reprisal, or because all or a part of an
individual's income is derived from any public assistance program. (Not all prohibited
bases apply to all programs.) Persons with disabilities who require alternative means
for communication of program information (Braille, large print, audiotape, etc.) should
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and
employer.
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