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How To Use This Soil Survey

General Soil Map

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

To find information about your area of interest, iocate that area on the map, identify the name of the
map unit in the area on the color-coded map legend, then refer to the section General Soil Map Units
for a general description of the soils in your area.

Detailed Soil Maps

The detailed soil maps follow the general soil map. These maps can

be useful in planning the use and management of small areas. /, (
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To find information about \“—v
your area of interest, { |
locate that area on the - -
Index to Map Sheets, MAP SHEET

which precedes the soil
maps. Note the number of
the map sheet, and turn to
that sheet.

INDEX TO MAP SHEETS

J

AsB

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

i T SRR e
AREA OF INTEREST

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

The Summary of Tables shows which table has data on a specific land use for each detailed soil map
unit. See Contents for sections of this publication that may address your specific needs.




This soil survey is a publication of the National Cooperative Soil Survey, a
joint effort of the United States Department of Agriculture and other Federal
agencies, State agencies including the Agricultural Experiment Stations, and
local agencies. The Natural Resources Conservation Service (formerly the Soil
Conservation Service) has leadership for the Federal part of the National
Cooperative Soil Survey.

Major fieldwork for this soil survey was completed in 1989. Soil names and
descriptions were approved in 1890. Unless otherwise indicated, statements in
this publication refer to conditions in the survey area in 1990. This survey was
made cooperatively by the Natural Resources Conservation Service, the United
States Department of the Interior, Bureau of Indian Affairs and Fish and Wildlife
Service, and the South Dakota Agricultural Experiment Station. It is part of the
technical assistance furnished to the Day County Conservation District. Financial
assistance was provided by the Day County Commissioners, the Bureau of
Indian Affairs, the Fish and Wildlife Service, and the Day County Conservation
District.

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.

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

Cover: A typical area of Forman-Buse-Aastad loams, 1 to 6 percent slopes, in Day County.
Waubay Lake is in the background.
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Foreword

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

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

Great differences in soil properties can occur within short distances. Some
soils are seasonally wet or subject to flooding. Some are shallow to bedrock.
Some are too unstable to be used as a foundation for buildings or roads. Clayey
or wet soils are poorly suited to use as septic tank absorption fields. A high
water table makes a 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
Natural Resources Conservation Service or the South Dakota Cooperative
Extension Service.

Dean F. Fisher
State Conservationist
Natural Resources Conservation Service
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Day CounTy is in the northeastern part of South
Dakota (fig. 1). It has a total area of 698,195 acres.
About 12,000 acres is administered by the Bureau of
Indian Affairs.

This soil survey updates an earlier survey of Day
County (Klingelhoets and others, 1952). It provides
additional information and has larger maps, which show
the soils in greater detail.

General Nature of the County

This section provides some general information about
Day County. It describes climate; physiography, relief,
and drainage; settlement; farming; and natural
resources.

Climate

Table 1 gives data on temperature and precipitation
for the survey area as récorded at Webster in the
period 1952 to 1987. 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 14 degrees F
and the average daily minimum temperature is 4
degrees. The lowest temperature on record, which
occurred at Webster on January 15, 1972, is -36
degrees. In summer, the average temperature is 69
degrees and the average daily maximum temperature is

N

Figure 1.—Location of Day County in South Dakota.

82 degrees. The highest recorded temperature, which
occurred at Webster on July 31, 1987, is 107 degrees.

Growing degree days are shown in table 1. They are
equivalent to “heat units.” During the month, growing
degree days accumulate by the amount that the
average temperature each day exceeds a base
temperature (50 degrees F). The narmal 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 about 21 inches. Of
this, 16 inches, or about 75 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 12 inches. The
heaviest 1-day rainfall during the period of record was
3.50 inches at Webster on June 29, 1971.
Thunderstorms occur on about 36 days each year.

The average seasonal snowfall is 31 inches. The
greatest snow depth at any one time during the period
of record was 35 inches. On the average, 28 days of
the year have at least 1 inch of snow on the ground.
The number of such days varies greatly from year to
year.

The average relative humidity in midafternoon is
about 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 55
percent in winter. The prevailing wind is from the south-
southeast. Average windspeed is highest, 13 miles per
hour, in spring.

Physiography, Relief, and Drainage

Day County is almost entirely on the Coteau des
Prairies. The western one-sixth of the county lies in the
James Basin. Also, the Ancient Lake Dakota bed is in
the extreme northwest corner of the county (Leap,
1988).

The county is predominantly characterized by a
rolling to gently undulating landscape with some flat
areas that mark the position of former Pleistocene
lakes. In the James Basin, the topography is gently
undulating or nearly level. The roliing topography of the
Prairie Coteau is characterized by numerous basins
called “prairie potholes.” These potholes are natural
collecting areas for water. They reduce the extent of
flooding of streams and rivers during spring runoff and
periods of excessive precipitation.

On the Prairie Coteau, drainage is predominantly
internal. Streams generally connect two or more
potholes and flow primarily during spring runoff or after
periods of heavy rainfall. On the eastern side of the
county, a few streams drain eastward to the headwaters
of the Big Sioux River (Leap, 1988). The western side
of the county is drained by many small intermittent
streams flowing down the western edge of the Prairie
Coteau. The major streams in this area are Antelope,
Mud, and Pickerel Creeks. The base level for streams
flowing off the western edge of the Prairie Coteau is the
James River (Leap, 1988).

Land elevation ranges from 1,300 feet above sea
level in the extreme northwestern part of the county to
2,010 feet in the northeastern part.

Soil Survey

Settlement

In 1873, the Dakota Legislature established Greely
County, which consisted of the present-day counties of
Day and Marshall, except for the six southern townships
of Day County. In 1879, the Territorial Legislature
changed the name from Greely to Day County in honor
of Merrit H. Day, who was a distinguished member of
the Legislature. The present boundary of Day County
was established in 1885. Webster was named the
county seat in November 1886 (Day County Historical
Research Committee, 1981).

The first European settler in Day County was Francis
Randell, a fur trader for the American Fur Company.
Randell made his home on a peninsula on Rush Lake in
1850. Prior to 1880, early settlers made their claims in
the lake region of northern Day County because of the
timber that was available in this area. Settlement
increased rapidly after the extension of railroads into
the county beginning in 1881 (Day County Historical
Research Committee, 1981).

According to the 1880 census, the population of Day
County was 97. The population had increased to 9,168
by 1890. In 1950, the population was 12,558, but it had
decreased to 8,133 by 1980. In 1980, the population of
Webster, the largest community in the county, was
2,417 (U.S. Department of Commerce, 1982). Other
towns and settlements in the county include Andover,
Bristol, Butler, Enemy Swim, Grenville, Holmquist, Lily,
Pierpont, Roslyn, and Waubay.

Railroads have served the county since 1881. The
main highways are South Dakota Highway 25, which
runs north and south, and U.S. Highway 12, which runs
east and west. Most rural areas are served by all-
weather roads and a network of secondary roads. A
small airport is located at Webster.

Farming

Farming is the principal enterprise in Day County.
About 61 percent of the farm income is derived from the
sale of livestock and livestock products (U.S.
Department of Commerce, 1987). The rest is derived
mainly from the sale of small grain and corn. Some of
the crops are used as feed for livestock.

In 1987, Day County had 778 farms. The average
farm size was 734 acres (U.S. Department of
Commerce, 1987). The general trend is toward fewer
and larger farms.

Approximately 62 percent of the total acreage in the
county is used for cultivated crops (U.S. Department of
Commerce, 1987). Dryland farming is dominant, but
2,557 acres was irrigated in 1987 (U.S. Department of
Commerce, 1987). Nearly all irrigation is by sprinkler
irrigation systems. Alfalfa hay, wheat, oats, corn,
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barley, and soybeans are the main crops.

Natural Resources

Soil is the most important resource in Day County. It
provides a growing medium for crops and for grasses
used for grazing by livestock. Other natural resources
are water, sand and gravel, and wildlife.

The principal source of water for domestic use and
for livestock is shallow wells. Recent construction of the
WEB pipeline is now bringing water from the Missouri
River to Day County for domestic use. Excavated ponds
in areas of Dovray, Lamoure, Ludden, Oldham, Parneli,
Southam, and Tonka soils provide additional water for
livestock and wildlife. Deep wells are an additional
source of water. The quantity of water in the deep wells
is generally greater but of poorer quality than that
provided by other sources (Leap, 1988).

Significant deposits of sand and gravel are in areas
of the Renshaw-Fordville and Sioux-Renshaw
associations, which are described under the heading
“General Soil Map Units.” Deposits of sand and gravel
are also in scattered areas throughout the county,
except in the Ancient Lake Dakota bed. Most of the
sand and gravel deposits are unsuitable for concrete or
construction material because of an excessive amount
of shale (Leap, 1988). All of the sand and gravel can be
used as subgrade material for roads and as bituminous
aggregate.

Day County has many lakes, wetlands, and game
production areas and thus provides excellent habitat for
fish and wildlife and many recreational opportunities. In
1988, the county had 16,162 acres of State Game and
Federal Waterfow!l Production Areas and 4,694 acres in
the Waubay National Wildlife Refuge. Deer, cottontail
rabbits, fox, coyote, ducks, geese, and ring-necked
pheasants are the major wildlife species. Walleye,
northern pike, perch, bass, and other fish inhabit most
of the permanent bodies of water. Pickerel Lake, Enemy
Swim Lake, Blue Dog Lake, Minnewasta Lake, and
Amsden Dam provide excellent fishing, boating, and
camping opportunities.

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; and the kinds of
crops and native plants growing on the soils. 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
biological activity.

The soils in the survey area occur in an orderly
pattern that is related to the geology, landforms, relief,
climate, and 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 mode! enables the soil scientist to
predict with a considerable degree of accuracy the kind
of soil at a specific location on the landscape.

Commonly, individual soils on the landscape merge
into one 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, reaction, and
other features that enable them to identify soils. After
describing the soils in the survey area and determining
their properties, the soil scientists assigned the 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 interpret the data from these analyses and
tests as well as the field-observed characteristics and
the soil properties to determine the expected behavior
of the soils under different uses. Interpretations for all of



the soils are field tested through observation of the soils
in different uses under different levels of management.
Some interpretations are modified to fit local conditions,
and some new interpretations are developed to meet
local needs. Data are assembled from other sources,
such as research information, production records, and
field experience of specialists. For example, data on
crop yields under defined levels of management are
assembled from farm records and from field or plot
experiments on the same kinds of 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
predict with a fairly high degree of accuracy that a given
soil will have a high water table within certain depths in
most years, but they cannot assure that a high water
table will always be at a specific level in the soil on a
specific date.

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

Some of the names on the soil maps of this survey
area do not fully agree with those on the maps of
adjacent survey areas that were published at an earlier
date. Differences are the result of variations in the
design and composition of map units or of changes and
refinements in series concepts.

Map Unit Composition

A map unit delineation on a soil map represents an
area dominated by one major kind of soil or an area
dominated by two or three kinds of soil. A map unit is
identified and named 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. They generally are in areas
less than 4 acres in size.

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.

Soils occur in different landform positions (fig. 2).
These different landform positions affect such
characteristics as the amount of topsoil, the drainage
class, the runoff rate, and the content of organic matter.

Soil Descriptions

Level to Moderately Sloping, Silty and Clayey Soils
on Glacial Lake Plains and Flood Plains

These soils formed in lacustrine deposits and
alluvium. They are dominantly level to moderately
sloping, but they are strongly sloping along some
drainageways. They make up about 2 percent of the
county. About 80 percent of the acreage is cropland.
Wheat, corn, oats, barley, and alfalfa are the main
crops. Controlling erosion and conserving moisture are
the main management concerns.

1. Great Bend-Beotia Association
Well drained, level to moderately sloping, silty soils on
glacial lake plains

This association is characterized by flat areas and
slight rises interrupted by a few drainage channels.
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Figure 2.—Landform positions.

This association makes up less than 1 percent of the
county. It is about 38 percent Great Bend soils, 27
percent Beotia soils, and 35 percent minor soils.

Great Bend soils are on summits and back slopes.
Slopes range from 0 to 9 percent. Typically, the surface
layer is dark gray silt loam. The subsoil is grayish
brown, pale brown, and pale yellow silt loam. it is
calcareous in the lower part. The underlying material is
light gray and light brownish gray, varved, calcareous
silt loam and very fine sandy loam.

Beotia soils are on foot slopes. Slopes range from 0
to 3 percent. Typically, the surface soil is dark gray silt
loam. The subsoil is grayish brown silt loam in the
upper part. It is light brownish gray, calcareous silt loam
in the lower part. The underlying material is light
brownish gray and light gray, calcareous silt loam and
silty clay loam. It is varved in the lower part.

Minor in this association are Aberdeen, Harmony,
Huffton, Putney, Tonka, and Zell soils. The moderately
well drained Aberdeen and Harmony soils contain more
clay in the subsoil than the major soils. Aberdeen soils
are on foot slopes, and Harmony soils are on summits
and back slopes. The well drained Huffton and Zell soils
are on shoulder slopes. They have carbonates at the



surface. Also, Huffton soils have accumulations of salt
near the surface. Putney soils have more salts within a
depth of 20 inches than the major soils. They are on
back slopes. The poorly drained Tonka soils are in
basins.

About 90 percent of this association is cropiand.
Corn, wheat, oats, and alfalfa are the main crops.
Measures that control erosion and conserve moisture
_are the main management concerns. The soils in this
association are suited to cultivated crops, tame pasture
and hay, and range.

2. Ludden Association

Poorly drained and very poorly drained, level, clayey
soils on flood plains

This association is characterized by broad flats
dissected by shallow drainageways. It is frequently
flooded for brief or long periods during snowmelt and
after heavy rains. The drainage pattern is poorly defined
and characterized by shallow drainageways.

This association makes up less than 1 percent of the
county. It is about 80 percent Ludden soils and 20
percent minor soils.

Ludden soils are on low flood plains. Siopes are less
than 1 percent. Typically, the surface layer is dark gray
silty clay. The subsoil is dark gray and gray, calcareous
silty clay. The underlying material is light olive gray,
mottled, calcareous silty clay.

Minor in this association are Dovray, Lamoure, and
Ranslo soils. Dovray soils have carbonates deeper in
the profile than the major soils. They are on toe slopes.
Lamoure soils contain less clay than the major soils.
They are on low flood plains. Ranslo soils have a
sodium-affected subsoil. They are on low flood plains.

About 60 percent of this association is cropland.
Wheat, barley, and alfalfa are the main crops. Some
areas support native grass and are used for grazing or
hay. Controlling wetness is the main concern affecting
the management of the major soils for crops. Improving
tilth and increasing the rate of water infiltration are also
concerns. The soils in this association are suited to
cultivated crops, tame pasture and hay, and range, but
the flooding is a limitation.

3. Harmony-Aberdeen-Nahon Association

Moderately well drained, level and nearly level, silty soils
and level and nearly level, sodium-affected, silty soils on
glacial lake plains

This association is characterized by broad flat areas
and many microbasins.

This association makes up about 2 percent of the
county. It is about 35 percent Harmony soils, 25 percent
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Aberdeen soils, 20 percent Nahon soils, and 20 percent
minor soils (fig. 3).

Harmony soils are on summits and back slopes.
Slopes range from 0 to 2 percent. Typically, the surface
soil is dark gray silt loam. The subsoil is dark gray and
grayish brown silty clay in the upper part. It is light
brownish gray, calcareous silty clay loam in the lower
part. The underlying material is light brownish gray and
light gray, calcareous silty clay loam and silt loam.

Aberdeen soils are on summits, back slopes, and
foot slopes. Slopes range from 0 to 2 percent. Typically,
the surface soil is dark gray silt loam. Below this is a
transitional layer of dark gray and gray silt loam. The
subsoil is dark gray and grayish brown silty clay in the
upper part. It is light brownish gray, calcareous silty clay
in the lower part. The underlying material is light gray,
calcareous silty clay loam. It is varved in the lower part.

Nahon soils are on back slopes and foot slopes.
Slopes range from 0 to 2 percent. Typically, the surface
layer is dark gray silt loam. The subsurface layer is gray
silt loam. The upper part of the subsoil is dark gray and
light brownish gray silty clay. The lower part is light
brownish gray, calcareous silty clay loam. It has nests
of salt. The underlying material is light gray, white, and
pale yellow, calcareous silty clay loam.

Minor in this association are Beotia, Exline, Great
Bend, Huffton, Putney, Tonka, and Zeli soils. Beotia
soils contain more silt and less clay than the major
soils. They are on foot slopes. The somewhat poorly
drained Exline soils have salts within a depth of 16
inches. They are on foot slopes. The well drained Great
Bend, Huffton, Putney, and Zell soils contain more silt
and less clay than the major soils. Huffton and Zell soils
also have carbonates at the surface. Great Bend and
Putney soils are on back slopes. Huffton and Zell soils
are on shoulder slopes. The poorly drained Tonka soils
are in basins.

About 80 percent of this association is cropland.
Corn, wheat, oats, barley, and alfalfa are the main
crops. Conserving moisture, increasing the water
infiltration rate, and improving tilth are the main
management concerns. The soils in this association are
suited to cultivated crops, tame pasture and hay, and
range. The sodium-affected subsoil in the Aberdeen and
Nahon soils is a limitation.

Level to Gently Sloping, Clayey Soils on Ice-Walled
Lake Plains

These soils formed in clayey glaciolacustrine
deposits on ice-walled lake plains. They make up about
2 percent of the county. About 85 percent of the
acreage is cropland. Corn, wheat, oats, barley, and
alfalfa are the main crops. Controlling erosion and
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Figure 3.—~Typical pattern of soils and underlying material in the Harmony-Aberdeen-Nahon and Kranzburg-Brookings associations.

improving tilth are the main management concerns.

4. Nutley-Sinai Association

Well drained, level to gently sloping, clayey soils on ice-
walled lake plains

This association is characterized by flat areas and
slight rises. Slopes are long and smooth. The drainage
pattern is poorly defined in most areas.

This association makes up about 2 percent of the
county. It is about 45 percent Nutley soils, 30 percent
Sinai soils, and 25 percent minor soils (fig. 4).

Nutley soils are on summits and shoulder slopes.
Slopes range from 0 to 6 percent. Typically, the surface
layer is dark gray, calcareous silty clay. The subsoil is
light brownish gray, calcareous clay. The underlying
material is pale yellow, mottled, calcareous clay.

Sinai soils are on back slopes. Slopes range from 0
to 6 percent. Typically, the surface soil is very dark gray
silty clay. The subsoil is dark gray silty clay in the upper

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

Minor in this association are Buse, Cubden, Forman,
Oldham, Parnell, Poinsett, and Waubay soils. Buse and
Forman soils contain more sand and less clay than the
major soils. Buse soils are on shoulder slopes. Forman
soils are on back slopes. Cubden soils have carbonates
at the surface. They are on foot slopes. The poorly
drained Oldham and very poorly drained Parnell soils
are in basins. Poinsett and Waubay soils have less clay
and more silt than the major soils. Poinsett soils are on
back slopes, and Waubay soils are on foot slopes.

About 85 percent of this association is cropland.
Wheat, oats, barley, corn, and alfalfa are the main
crops. Measures that control erosion and improve tilth
are the main management concerns. The soils in this
association are suited to cultivated crops, tame pasture
and hay, and range.
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Level to Steep, Loamy and Silty Soils on Till Plains
and Moraines

These soils formed in glacial till. They are dominantly
nearly level to steep, but they are level in basins. They
make up about 58 percent of the county. About 60
percent of the acreage is cropland. Wheat, oats, barley,
corn, soybeans, and alfalfa are the main crops. Areas of
nearly level to moderately sloping soils are cultivated.
The rolling to steep soils support native grass and are
used for pasture and hay. Most of the soils in basins
support native vegetation and are used for wildlife
habitat or grazing. Controlling erosion and conserving
moisture are the main management concerns.

5. Forman-Buse-Parnell Association

Well drained and very poorly drained, level to gently
rolling, loamy and silty soils on till plains and moraines

This association is characterized by rises interrupted
by narrow swales and many basins. Slopes generally

are short. Most areas are undulating, but some areas
are level and others are gently rolling to hilly. The
drainage pattern is poorly defined in most areas. Most
drainageways terminate in large basins.

This association makes up about 51 percent of the
county. It is about 35 percent Forman soils, 25 percent
Buse soils, 20 percent Parnell soils, and 20 percent
minor soils (fig. 5).

The well drained Forman soils are on summits and
back slopes. Slopes range from 0 to 9 percent.
Typically, the surface layer is very dark gray loam. The
subsoil is brown clay loam in the upper part. It is light
brownish gray, calcareous clay loam in the lower part.
The underlying material is light yellowish brown,
calcareous clay loam.

The well drained Buse soils are on shoulder slopes.
Slopes range from 3 to 9 percent. Typically, the surface
layer is dark grayish brown, calcareocus loam. The
subsoil is light yellowish brown, calcareous clay
loam. The underlying material also is light yellowish
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Figure 5.—Typical pattern of soils and underlying material in the Forman-Buse-Parnell association.

brown, calcareous clay loam.

The very poorly drained Parnell soils are in basins.
Slopes are less than 1 percent. Typically, the surface
soil is dark gray silty clay loam. The subsoil is dark gray
silty clay. The underlying material is dark gray and light
gray, calcareous clay and clay loam. It is mottled in the
lower part.

Minor in this association are Aastad, Barnes,
Fordville, Hamerly, Poinsett, Renshaw, Southam,
Vallers, and Waubay soils. The moderately well drained
Aastad and Waubay soils are on foot slopes. The well
drained Barnes soils do not have an accumulation of
clay in the subsoil. They are on back slopes. Fordville
and Renshaw soils are on outwash plains. They are
underlain by sand and gravel. The somewhat poorly
drained Hamerly and poorly drained Vallers soils are
around the edges of basins. They are calcareous to the
surface. The well drained Poinsett soils have more silt
and less sand than the major soils. They are on back
slopes. The very poorly drained Southam soils are in
basins.

About 65 percent of this association is cropland.
Wheat, corn, barley, soybeans, oats, and alfalfa are the

main crops. Measures that conserve moisture and
control erosion on the Forman and Barnes soils are the
main management concerns. The Forman and Buse
soils are suited to cultivated crops, tame pasture and
hay, and range. The Parnell soils are suited to wetland
wildlife habitat.

6. Buse-Barnes Association

Well drained, rolling to steep, loamy soils on moraines

This association is characterized by hills interrupted
by narrow swales and drainageways. Slopes generally
are short. Most areas are rolling to hilly, but some areas
along the terminal moraine are steep. The drainage
pattern is poorly defined. Most drainageways terminate
in basins. Scattered stones are on the surface in some
areas.

This association makes up about 5 percent of the
county. It is about 40 percent Buse soils, 35 percent
Barnes soils, and 25 percent minor soils.

Buse soils are on shoulder slopes. Slopes range from
9 to 40 percent. Typically, the surface layer is dark
grayish brown, calcareous loam. The subsoil is light
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yellowish brown, calcareous clay loam. The underlying
material is light yellowish brown, calcareous clay loam.

Barnes soils are on back slopes. Slopes range from
9 to 25 percent. Typically, the surface layer is very dark
gray loam. The subsoil is dark grayish brown loam in
the upper part. It is light brownish gray, calcareous clay
loam in the lower part. The underlying material is light
yellowish brown, calcareous clay loam.

Minor in this association are Aastad, Forman,
Langhei, Oldham, Parnell, Renshaw, Sioux, and
Southam soils. The moderately well drained Aastad
soils are on foot slopes. Forman soils have an increase
in clay content in the subsoil. They are on back slopes.
The well drained Langhei soils do not have a dark
surface layer. They are on shoulder slopes. The poorly
drained QOldham soils and the very poorly drained
Parnell and Southam soils are in basins. The somewhat
excessively drained Renshaw soils are on back slopes,
and the excessively drained Sioux soils are on shoulder
slopes. They are underlain by sand and gravel.

About 80 percent of this association supports native
grasses and is used for grazing. Maintaining the most
productive grasses and controlling erosion are the main
concerns affecting range management. A few of the
less sloping areas are cultivated. Wheat, oats, barley,
and alfalfa are the main crops. Controlling erosion and
conserving moisture are the main concerns in cultivated
areas. The soils in this association are suited to range.
In addition, less sloping areas of the Barnes soils are
suited to cultivated crops and to tame pasture and hay.

7. Forman-Aastad-Cavour Association

Well drained and moderately well drained, level to gently
rolling, loamy soils and moderately well drained, level
and nearly level, sodium-affected, loamy soils; on till
plains and moraines

This association is characterized by rises interrupted
by shallow drainageways. Slopes are long and nearly
level in some areas and short and gently rolling in other
areas. The drainage pattern is well defined.
Drainageways lead to the west to the glacial lake plain.

This association makes up about 2 percent of the
county. It is about 30 percent Forman soils, 25 percent
Aastad soils, 20 percent Cavour soils, and 25 percent
minor soils.

The well drained Forman soils are on summits and
back slopes. Slopes range from 0 to 9 percent.
Typically, the surface layer is very dark gray loam. The
subsaoil is brown clay loam in the upper part. It is light
brownish gray, calcareous clay loam in the lower part.
The underlying material is light yellowish brown,
calcareous clay loam.

The moderately well drained Aastad soils are on foot
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slopes. Slopes range from 0 to 6 percent. Typically, the
surface soil is very dark gray loam. The subsoil is dark
grayish brown and light olive brown clay loam in the
upper part. It is light yellowish brown, mottled,
calcareous clay loam in the lower part. The underlying
material is olive yellow, mottled, calcareous clay loam.

The moderately well drained, sodium-affected Cavour
soils are on back slopes. Slopes range from 0 to 2
percent. Typically, the surface layer is dark gray loam.
The subsurface layer is dark gray and gray loam. The
upper part of the subsoil is dark gray and grayish brown
clay loam. The lower part is light brownish gray,
calcareous clay loam that has nests of salt. The
underlying material is light brownish gray and pale
yellow, calcareous clay loam. It is mottled in the lower
par.

Minor in this association are Buse, Ferney, Fordville,
Hamerly, Harriet, La Prairie, Renshaw, and Vallers
soils. Buse soils have carbonates at the surface. They
are on shoulder slopes. Ferney soils have a sodium-
affected subsoil. They are on foot slopes. Fordville and
Renshaw soils are on back slopes. They are underlain
by sand and gravel. The somewhat poorly drained
Hamerly and poorly drained Vallers soils are on the
edges of basins. They are calcareous at the surface.
The poorly drained Harriet and moderately well drained
La Prairie soils formed in alluvial deposits along
streams and drainageways.

About 70 percent of this association is cropland.
Wheat, oats, barley, corn, and alfalfa are the main
crops. Measures that conserve moisture and control
erosion are the main management concerns. Increasing
the rate of water infiltration and improving tilth are also
management cancerns on the Cavour soils. The soils in
this assaociation are suited to cultivated craps, tame
pasture and hay, and range. The sodium-affected
subsoil in the Cavour soils is a limitation.

Level to Gently Rolling, Silty and Loamy Soils on Till
Plains and Moraines

These soils formed mainly in silty material over
loamy glacial till. They are generally level to gently
rolling, but they are strongly sloping along some
drainageways. They make up about 23 percent of the
county. About 85 percent of the acreage is cropland.
Corn, wheat, oats, barley, and alfalfa are the main
crops.

8. Kranzburg-Brookings Association
Well drained and moderately well drained, level to gently
sloping, silty soils on till plains

This association is on silty mantled till plains
characterized by flat areas and slight rises. Slopes are
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long and smooth. The drainage pattern is well defined.
Drainageways lead to the west to the glacial lake plain.

This association makes up about 11 percent of the
county. It is about 40 percent Kranzburg soils, 35
percent Brookings soils, and 25 percent minor soils
(fig. 3).

The well drained Kranzburg soils are on summits and
back slopes. Slopes range from 0 to 6 percent.
Typically, the surface layer is very dark gray silt loam.
The subsoil is dark grayish brown and brown silt loam
in the upper part. It is pale brown, calcareous clay loam
in the lower part. The underlying material is light
yellowish brown, calcareous clay loam.

The moderately well drained Brookings soils are on
foot slopes. Slopes range from 0 to 2 percent. Typically,
the surface soil is dark gray silt loam. The subsoil is
dark grayish brown and brown silt loam in the upper
part. It is light gray, calcareous clay loam in the lower
part. The underlying material is light yellowish brown,
mottled, calcareous clay loam.

Minor in this association are Aastad, Barnes, Buse,
Cubden, La Prairie, and Tonka soils. Aastad, Barnes,
and Buse soils contain more sand and less silt in the
subsoil than the major soils. Aastad soils are on foot
slopes. Barnes soils are on back slopes, and Buse soils
are on shoulder slopes. The somewhat poorly drained
Cubden soils have carbonates at the surface. They are
on foot slopes. The moderately well drained La Prairie
soils formed in alluvial deposits along streams and
drainageways. The poorly drained Tonka soils are in
basins.

About 85 percent of this association is cropland.
Corn, wheat, oats, barley, soybeans, and alfalfa are the
main crops. Areas of steeper soils along drainageways
support native grass and are used for grazing.
Measures that control erosion and conserve moisture
are the main management needs. The soils in this
association are suited to cultivated crops, tame pasture
and hay, and range.

9. Poinsett-Waubay-Forman Association

Well drained and moderately well drained, level to gently
rolling, silty and loamy soils on till plains and moraines

This association is characterized by smooth slopes
and scattered basins. Slopes generally are short. Most
areas are gently sloping to gently rolling, but some
areas are level. The drainage pattern is poorly defined.
Most drainageways terminate in basins.

This association makes up about 12 percent of the
county. It is about 30 percent Poinsett soils, 25 percent
Waubay soils, 20 percent Forman soils, and 25 percent
minor soils (fig. 4).
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The well drained Poinsett soils are on summits and
back slopes. Slopes range from O to 9 percent.
Typically, the surface layer is very dark gray silty clay
loam. The subsail is dark gray and dark yellowish brown
silty clay loam in the upper part. It is light yellowish
brown, calcareous silty clay loam in the lower part. The
underlying materiat is light yellowish brown, calcareous
silty clay loam.

The moderately well drained Waubay soils are on
foot slopes. Slopes range from 0 to 2 percent. Typically,
the surface soil is very dark gray silty clay loam. The
subsoil is very dark grayish brown and dark grayish
brown silty clay loam in the upper part. It is light
yellowish brown, calcareous silty clay loam in the lower
part. The underlying material also is light yellowish
brown, calcareous silty clay loam.

The well drained Forman soils are on back slopes.
Slopes range from 0 to 9 percent. Typically, the surface
layer is very dark gray loam. The subsoil is brown clay
loam in the upper part. It is light brownish gray,
calcareous clay loam in the lower part. The underlying
material is light yellowish brown, calcareous clay loam.

Minor in this association are Aastad, Buse, Colvin,
Cubden, Oldham, Parneli, Rusklyn, and Southam soils.
Aastad soils contain more sand and less silt than the
major soils. They are on foot slopes. Buse and Rusklyn
soils are on shoulder slopes. They are calcareous to the
surface. The poorly drained Colvin and somewhat
poorly drained Cubden soils are around the edges of
basins. The poorly drained Oldham soils and the very
poorly drained Parnell and Southam soils are in basins.

About 85 percent of this association is cropland.
Wheat, corn, oats, barley, soybeans, and alfalfa are the
main crops. Measures that conserve moisture and
control erosion are the main management concerns.
The soils in this association are suited to cultivated
crops, tame pasture and hay, and range.

10. Vienna Association

Well drained, level to gently sloping, silty soils on till
plains

This association is on sility mantled till plains
characterized by flat areas and slight rises. Slopes are
long and smooth. The drainage pattern is well defined.

This association makes up less than 1 percent of the
county. It is about 60 percent Vienna soils and 40
percent minor soils.

The well drained Vienna soils are on summits and
back slopes. Slopes range from 0 to 6 percent.
Typically, the surface layer is very dark gray silt loam.
The subsoil is dark brown and yellowish brown silty clay
foam in the upper part. It is brown clay loam in the next
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Figure 6.—Typical pattern of soils and underlying material in the Renshaw-Fordville assoclation.

part and pale yellow, calcareous clay loam in the lower
part. The underlying material also is pale yellow,
calcareous clay loam.

Minor in this association are Aastad, Brookings,
Buse, Fordville, Forman, and Renshaw soils. Aastad,
Buse, and Forman soils do not have a silty mantle
overlying the glacial till. The moderately well drained
Aastad soils are on foot slopes. Buse soils are on
shoulder slopes, and Forman soils are on back slopes.
The moderately well drained Brookings soils are on foot

slopes. Fordville and Renshaw soils are on back slopes.

They are underlain by sand and gravel.

About 85 percent of this association is cropland.
Corn, wheat, oats, soybeans, and alfalfa are the main
crops. Measures that control erosion and conserve
moisture are the main management needs. The soils in
this association are suited to cultivated crops, tame
pasture and hay, and range.

Level to Steep, Silty and Loamy Soils on Outwash
Plains and in Outwash Channels

These soils formed mainly in loamy sediments over
sand and gravel on outwash plains. They are
dominantly level to moderately sloping, but they are

strongly sloping to steep in some areas. They make up
about 15 percent of the county. About 60 percent of the
acreage is cropland. Wheat, oats, barley, and alfalfa are
the main crops. Some areas are irrigated. Controlling
erosion and conserving moisture are the main
management concerns.

11. Divide-Colvin Association

Somewhat poorly drained, level to gently sloping, loamy
soils over gravelly material on outwash plains and poorly
drained, level, silty soils in outwash channels

This association is characterized by large flat areas
and slight rises. Slopes are long and smooth. The
drainage pattern is poorly defined.

This association makes up about 3 percent of the
county. It is about 40 percent Divide soils, 35 percent
Colvin soils, and 25 percent minor soils.

The somewhat poorly drained Divide soils are on foot
slopes. Slopes range from 0 to 5 percent. Typically, the
surface layer is dark gray, calcarecus loam. The subsail
is light brownish gray and light yellowish brown,
calcareous clay loam. It is mottled in the lower part. The
underlying material is light yellowish brown, calcareous
gravelly sand.
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Figure 7.—Typical pattern of soils and underlying material in the Sioux-Renshaw association.

The poorly drained Colvin soils are on toe slopes.
Slopes are less than 1 percent. Typically, the surface
layer is dark gray, calcareous silty clay loam. The
subsoil is gray, calcareous silty clay loam in the upper
part. It is light gray and white, mottled, calcareous silt
loam in the lower part. The underlying material is light
gray, calcareous, mottled silty clay loam.

Minor in this association are Cubden, Fordville,
Hamerly, Marysland, Renshaw, and Vallers soils. The
somewhat poorly drained Cubden soils are not
underlain by sand and gravel. They are on foot slopes.
The well drained Fordville and somewhat excessively
drained Renshaw soils are on back slopes. Hamerly
and Vallers soils are not underlain by sand and gravel
and contain more sand and less silt than the Colvin
soils. They are around the edges of basins. The poorly
drained Marysland soils are underlain by sand and
gravel. They are on toe slopes.

About 45 percent of this association is cropland.
Wheat, oats, barley, and alfalfa are the main crops.
Some areas of the wetter soils support grass and are
used for grazing or hay. Controlling erosion and
maintaining fertility are the main concerns affecting the

management of the major soils for crops. The soils in
this association are suited to cultivated crops, tame
pasture and hay, and range, but wetness is a limitation.

12. Renshaw-Fordville Association

Somewhat excessively drained and welf drained, level to
gently sloping, loamy soils over gravelly material on
outwash plains

This association is characterized by large, level and
gently sloping landscapes. Slopes are long and smooth.
The drainage pattern is poorly defined in most areas.
Most drainageways terminate in basins.

This association makes up about 6 percent of the
county. It is about 40 percent Renshaw soils, 35
percent Fordville soils, and 25 percent minor soils
(fig. 6).

The somewhat excessively drained Renshaw soils
are on back slopes. Slopes range from 0 to 6 percent.
Typically, the surface layer is very dark gray loam. The
subsoil is dark grayish brown and brown loam. The
underlying material is grayish brown and pale brown,
calcareous gravelly sand and very gravelly sand.
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The well drained Fordville soils are on back slopes
and foot slopes. Slopes range from 0 to 6 percent.
Typically, the surface layer is very dark gray loam. The
subsaoil is very dark grayish brown and dark brown
loam. The underlying material is light brownish gray and
pale brown, calcareous gravelly loamy sand and
gravelly sand.

Minor in this association are Divide and Sioux soils.
The moderately well drained Divide soils are on foot
slopes. The excessively drained Sioux soils are on
shoulder slopes.

About 80 percent of this association is cropland.
Wheat, barley, oats, corn, and alfalfa are the main
crops. Measures that conserve moisture and control
erosion are the main management concerns. The soils
in this association are suited to cultivated crops, tame
pasture and hay, and range, but the moderate and low
available water capacity is a limitation. Some areas are
irrigated. The major soils are a probable source of sand
and gravel.

13. Sioux-Renshaw Association

Excessively drained and somewhat excessively drained,
moderately sloping to steep, loamy soils over gravelly
material on outwash plains

This association is characterized by short slopes.
Most areas are moderately sloping to strongly
sloping, but some areas along the terminal moraine
are steep. The drainage pattern is poorly defined.
Most drainageways terminate in large basins.
Scattered stones are on the surface in some
areas.

This association makes up about 6 percent of the
county. It is about 45 percent Sioux soils, 30 percent

Renshaw soils, and 25 percent minor soils (fig. 7).

The excessively drained Sioux soils are on shoulder
slopes. Slopes range from 6 to 40 percent. Typically,
the surface layer is very dark gray, calcareous gravelly
loam. The next layer is dark brown, calcareous gravelly
loam. The underlying material is light yellowish brown,
calcareous very gravelly sand.

The somewhat excessively drained Renshaw soils
are on back slopes. Slopes range from 6 to 25 percent.
Typically, the surface layer is very dark gray loam. The
subsoil is dark grayish brown and brown loam. The
underlying material is grayish brown and pale brown,
calcareous gravelly sand and very gravelly sand.

Minor in this association are Barnes, Buse, Divide,
Fordville, and Parnell soils. The well drained Barnes
and Buse soils are not underlain by sand and gravel.
Barnes soils are on back slopes. Buse soils are on
shoulder slopes. The moderately well drained Divide
soils are on foot slopes. The well drained Fordville soils
are on back slopes. The very poorly drained Parnell
soils are in basins.

About 70 percent of this association supports native
grasses and is used for grazing or hay. Maintaining the
most productive grasses and controlling erosion are the
main concerns affecting range management. Some of
the less sloping areas are cultivated. Wheat, oats,
barley, and alfalfa are the main crops. Controlling
erosion and conserving moisture are the main concerns
affecting the management of cultivated areas. The soils
in this association are suited to range. In addition, the
less sloping areas of the Renshaw soils are suited to
cultivated crops and tame pasture and hay, but the low
and very low available water capacity is a limitation.
The major soils are a probable source of sand and
gravel.
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The map units on the detailed soil maps at the back
of this survey represent the soils in the survey area.
The map unit descriptions in this section, along with the
soil maps, can be used to determine the suitability and
potential of a soil for specific uses. They also can be
used to plan the management needed for those uses.
Moere information on each map unit, or soil, is given
under the heading “Use and Management of the Soils.”

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

A symbol identifying the soil precedes the map unit
name in the soil descriptions. Each description includes
general facts about the soil and gives the principal
hazards and limitations 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 simiiar 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
soil 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, Hamerly loam, 0 to 2
percent slopes, is a phase of the Hamerly 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, or one or more
soils and a miscellaneous area, in such an intricate
pattern or in such small areas that they cannot be
shown separately on the soil maps. The pattern and
proportion of the soils are somewhat similar in all areas.
Buse-Barnes loams, 9 to 20 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. The included
soils are identified in each map unit description. Some
small areas of strongly contrasting soils are identified by
a special symbol on the soil maps.

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

Aa—Aastad loam

Composition

Aastad and similar soils: 80 to 90 percent
Contrasting inclusions: 10 to 20 percent

Setting

Landform: Till plains

Landform position: Foot slopes
Slope range: 0 to 2 percent
Shape of areas: Long and narrow
Size of areas: 5 to 100 acres

Typical Profile

Surface soil:
0 to 14 inches—very dark gray loam

Subsoil:

14 to 29 inches—dark grayish brown and light olive
brown clay loam

29 to 38 inches—light yellowish brown, mottled,
calcareous clay loam

Underlying material:
38 to 60 inches—olive yellow, mottled, calcareous clay
loam

Soil Properties and Qualities

Drainage class: Moderately well drained
Depth to bedrock: Very deep
Depth to contrasting layer: More than 60 inches
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Depth to seasonal high water table: 2.5 to 4.0 feet

Flooding: None

Ponding: None

Permeability: Moderately slow

Available water capacity: High

Organic matter content: High

Surface runoff: Slow

Other properties: Runoff water flows over the Aastad
soil during periods of rainfall or snowmelt.

Inclusions

Contrasting inclusions:

» The well drained Fordville soils, which have gravelly
material at a depth of 20 to 40 inches; on back slopes
* The well drained Forman soils, which are dark to a
depth of less than 16 inches; on back slopes

» The somewhat poorly drained Hamerly soils, which
are calcareous at or near the surface; on foot slopes

* The very poorly drained Parnell soils, which are dark
to a depth of more than 24 inches; in basins

Similar soils:

* Soils that are dark to a depth of more than 24 inches
+ Soils that have an increased content of clay in the
subsoil

Use and Management
Cropland

Main crops: Alfalfa, barley, corn, oats, soybeans, and
wheat

Management concerns: Slight

Management measures:

» Managing crop residue conserves moisture and

maintains organic matter content and tilth.

Interpretive Groups

Land capability classification: -3
Range site: Loamy Overflow
Windbreak suitability group: 1
Pasture suitability group: K

An—Aberdeen-Nahon silty clay loams

Composition
Aberdeen and similar soils: 40 to 55 percent

Nahon and similar soils: 30 to 45 percent
Contrasting inclusions: 10 to 20 percent

Setting

Landform: Lake plains

Landform position: Aberdeen—summits and back
slopes; Nahon—foot slopes

Slope range: 0 to 2 percent

Shape of areas: Irregular

Size of areas: 20 to 160 acres

Soil Survey

Typical Profile
Aberdeen

Surface layer:
0 to 8 inches—dark gray silty clay loam

Transitional layer:
8 to 12 inches—dark gray and gray silty clay loam

Subsoil:

12 to 37 inches—dark gray and grayish brown silty clay

37 to 45 inches—light brownish gray, calcareous silty
clay with nests of gypsum and other salts

Underlying material:

45 to 53 inches—Ilight gray, calcareous silty clay loam

53 to 60 inches—Ilight gray, mottled, calcareous, varved
silty clay loam

Nahon

Surface layer:
0 to 7 inches—dark gray silty clay loam

Subsurface layer:
7 to 8 inches—gray silt loam

Subsoil:

8 to 19 inches—dark gray silty clay

19 to 31 inches—dark gray and light brownish gray silty
clay with nests of salt

31 to 40 inches—light brownish gray, calcareous silty
clay loam with nests of salt

Underlying material:

40 to 55 inches—light gray, calcareous silty clay loam

55 to 60 inches—white and pale yellow, calcareous,
varved silty clay loam

Soil Properties and Qualities

Drainage class: Moderately well drained

Depth to bedrock: Very deep

Depth to contrasting layer: More than 60 inches

Depth to seasonal high water table: 3.5 to 5.0 feet

Flooding: None

Ponding: None

Permeability: Aberdeen—slow; Nahon—very slow

Available water capacity: Aberdeen—high; Nahon—
moderate

Organic matter content: Moderate

Surface runoff: Slow

Other properties: Both soils have a sodium-affected
subsoil.

Inclusions

Contrasting inclusions:

* The well drained Beotia soils, which have less clay
and more silt in the subsoil than the major soils; on the
lower back slopes and the upper foot slopes

* The somewhat poorly drained Exline soils, which have
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sodium salts above a depth of 16 inches; on the lower
foot slopes

* The moderately well drained Harmony soils, which do
not have a sodium-affected subsoil; on summits and
back slopes

Use and Management
Cropland

Main crops: Alfalfa, barley, corn, oats, soybeans, and
wheat

Management concerns: The sodium-affected subsoil,
which adversely affects crop growth by restricting
the penetration of plant roots; a slow rate of water
infiltration

Management measures:

» L_eaving crop residue on the surface, minimizing

tilage, tilling in a timely manner, and including grasses

and legumes in the cropping system conserve moisture

and maintain organic matter content and tilth.

* Chiseling or subsoiling when the soil is dry increases

the rate of water infiltration.

Interpretive Groups

Land capability classification: Aberdeen—Ills-1; Nahon—
IVs-2

Range site: Aberdeen—Clayey; Nahon—Claypan

Windbreak suitability group: Aberdeen—4; Nahon—9

Pasture suitability group: Aberdeen—E; Nahon—C

Aq—Aquents, saline

Composition

Aquents and similar soils: 90 to 99 percent
Contrasting inclusions: 1 to 10 percent

Setting
Landform: Beach terraces
Landform position: Toe slopes
Slope range: 0 to 1 percent
Shape of areas: Long and narrow
Size of areas: 5 to 50 acres

Typical Profile

Surface layer:
0 to 2 inches—light colored, calcareous loam

Underlying material:
2 to 60 inches—Ilight cofored, calcareous clay loam

Soil Properties and Qualities

Drainage class: Very poorly drained

Depth to bedrock: Very deep

Depth to contrasting layer: More than 60 inches

Seasonal high water table: 2 feet above to 1 foot below
the surface
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Flooding: None

Ponding: Frequent for very long periods
Permeability: Moderately slow

Available water capacity: Moderate
Organic matter content: Moderately low
Surface runoff: Very slow

Inclusions

Contrasting inclusions:

* The somewhat poorly drained Mauvais and
Minnewasta soils, which have fewer salts than the
Aquents and have a cover of vegetation; on toe slopes
Similar soils:

* Soils that are sandy

Use and Management
Management considerations:
» Because of wetness and the high content of salt,
areas of these soils are not suited to crops. They
should be maintained as wildlife habitat.

Interpretive Groups
Land capability classification: VllIs-1
Range site: Not assigned
Windbreak suitability group: 10
Pasture suitability group: NS

ArB—Arvilla sandy loam, 2 to 6 percent
slopes

Composition

Arvilla and similar soils: 80 to 90 percent
Contrasting inclusions: 10 to 20 percent

Setting

Landform: Outwash plains

Landform position: Summits and back slopes
Slope range: 2 to 6 percent

Shape of areas: Irregular

Size of areas: 10 to 40 acres

Typical Profile

Surface layer:

0 to 8 inches—very dark gray sandy loam

Subsoil:

8 to 19 inches—very dark gray and very dark grayish
brown sandy loam

Underlying material:

19 to 30 inches—grayish brown, calcareous gravelly
coarse sand

30 to 60 inches—brown, calcareous coarse sand

Soil Properties and Qualities
Drainage class: Somewhat excessively drained
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Depth to bedrock: Very deep

Depth to contrasting layer: 14 to 25 inches over gravelly
material

Depth to seasonal high water table: More than 6 feet

Flooding: None

Ponding: None

Permeability: Rapid

Available water capacity: Low

Organic matter content: Moderate

Surface runoff: Medium

Inclusions

Contrasting inclusions:

* The excessively drained Sioux soils, which have
gravelly material within a depth of 14 inches; on
shoulder slopes

» The well drained Fordville soils, which have more siit
and clay in the subsoil than the Arvilla soil and are dark
to a greater depth; in positions on the landscape similar
to those of the Arvilla soil

» The well drained Egeland soils, which do not have
gravelly underlying material; on back slopes

Similar soils:
« Soils that are sandy

Use and Management
Cropland

Main crops: Alfalfa, barley, corn, oats, and wheat

Management concerns: Low available water capacity,
wind erosion, and water erosion

Management measures:

*» This soil is better suited to early maturing crops, such

as small grain.

* Minimizing tillage and leaving crop residue on the

surface conserve moisture and help to control erosion.

» Wind stripcropping and field windbreaks help to

control wind erosion.

* Including grasses and legumes in the rotation helps to

control erosion and maintains the content of organic

matter.

* Irrigation helps to overcome the limited water storage

capacity if water is of adequate quantity and quality.

Interpretive Groups

Land capability classification: IVs-2
Range site: Shallow to Gravel
Windbreak suitability group: 6
Pasture suitability group: D2

Ba—Bearden silt loam

Composition

Bearden and similar soils: 85 to 99 percent
Contrasting inclusions: 1 to 15 percent

Soil Survey

Setting

Landform: Lake plains
Landform position: Foot slopes
Slope range: 0 to 1 percent
Shape of areas: Irregular

Size of areas: 0 to 10 acres

Typical Profile

Surface layer:
0 to 8 inches—dark gray, calcareous silt loam

Transitional layer:
8 to 12 inches—gray, calcareous silt loam

Subsoil:

12 to 26 inches—Ilight gray, calcareous silt loam

26 to 39 inches—light gray, mottled, calcareous silt
loam with nests of salt

Underlying material:
39 to 60 inches—pale yellow, mottled, calcareous silt
joam

Soil Properties and Qualities

Drainage class: Somewhat poorly drained
Depth to bedrock: Very deep

Depth to contrasting layer: More than 60 inches
Depth to seasonal high water table: 1.5 to 3.5 feet
Filooding: None

Ponding: None

Permeability: Moderate to slow

Available water capacity: High

Organic matter content: Moderate

Surface runoff: Slow

Other properties: A high content of lime

Inclusions

Contrasting inclusions:

* The well drained Beotia soils, which are dark to a
depth of more than 16 inches; on foot slopes

* The poorly drained Colvin soils on toe slopes

* The poorly drained Tonka soils in basins

Use and Management
Cropland

Main crops: Alfalfa, barley, corn, oats, soybeans, and
wheat

Management concerns: The high content of lime, which
adversely affects the availability of plant nutrients;
wind erosion

Management measures:

* Minimizing tillage and leaving crop residue on the

surface conserve moisture and help to control erosion.

* Wind stripcropping and field windbreaks help to

control wind erosion.

* Including grasses and legumes in the rotation helps to



Day County, South Dakota

control erosion and maintains organic matter content,
fertility, and tilth.

Interpretive Groups

Land capability classification: tle-4
Range site: Limy Subirrigated
Windbreak suitability group: 1
Pasture suitability group: F

BaB—Bearden-Huffton silt loams, 1 to 6
percent slopes

Composition

Bearden and similar soils: 45 to 55 percent
Huffton and similar soils: 35 to 45 percent
Contrasting inclusions: 5 to 15 percent

Setting

Landform: Lake plains

Landform position: Bearden—foot slopes; Huffton—back
slopes

Slope range: Bearden—1 to 2 percent; Huffton—2 to 6
percent

Shape of areas: Irregular

Size of areas: 5 to 10 acres

Typical Profile
Bearden

Surface layer:
0 to 8 inches—dark gray, calcareous silt loam

Transitional layer:
8 to 12 inches—gray, calcareous silt loam

Subsoil:

12 to 26 inches—light gray, calcareous silt loam

26 to 39 inches—Ilight gray, mottled, calcareous silt
loam with nests of salt

Underlying material:
39 to 60 inches—pale yellow, mottled, calcareous silt
loam

Huffton

Surface layer:
0 to 7 inches—dark grayish brown, calcareous silt loam

Subsoil:
7 to 25 inches—light gray and pale yellow, calcareous
silt loam with nests of salt

Underlying material:

25 to 35 inches—pale yellow, calcareous, varved silt
loam with nests of salt

35 to 60 inches—pale yellow and gray, calcareous,
varved silt loam
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Soil Properties and Qualities

Drainage class: Bearden—somewhat poorly drained;
Huffton—well drained

Depth to bedrock: Very deep

Depth to contrasting layer: More than 60 inches

Depth to seasonal high water table: Bearden—1.5 to 3.5
feet; Huffton—more than 6 feet

Flooding: None

Ponding: None

Permeability: Bearden—moderate to slow; Huffton—
moderate in the upper part and moderate to slow in
the lower part

Available water capacity: Bearden—high; Huffton—
moderate

Organic matter content: Bearden—moderate; Huffton—
moderately low

Surface runoff: Medium

Other properties: A high content of lime in both soils; a
high content of soluble salts in the Huffton soil

Inclusions

Contrasting inclusions:

» The well drained Beotia soils, which are dark to a
depth of more than 16 inches; on foot slopes

« The well drained Great Bend soils on back slopes
¢ The well drained Zell soils on shoulder slopes

Use and Management
Cropland

Main crops: Alfalfa, barley, corn, oats, soybeans, and
wheat

Management concerns: Wind erosion and water erosion;
the high content of lime, which adversely affects the
availability of plant nutrients

Management measures:

» Minimizing tillage and leaving crop residue on the

surface help to control erosion and conserve moisture.

* Contour farming, terraces, and grassed waterways

help to control water erosion, but the slopes in some

areas are too short or too irregular for contour farming.

» Wind stripcropping and field windbreaks help to

control wind erosion.

* Including grasses and legumes in the rotation helps to

control erosion and maintains organic matter content,

fertility, and tilth.

Interpretive Groups

Land capability classification: Bearden—Ile-4; Huffton—
IVe-2

Range site: Bearden—Limy Subirrigated; Huffton—Thin
Upland

Windbreak suitability group: Bearden—1; Huffton—8

Pasture suitability group.: Bearden—F; Huffton—G
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BbA—Beotia silt loam, 0 to 2 percent slopes
Composition

Beotia and similar soils: 85 to 95 percent
Contrasting inclusions: 5 to 15 percent

Setting

Landform: Lake plains
Landform position: Foot slopes
Slope range: 0 to 2 percent
Shape of areas: Irregular

Size of areas: 0 to 5 acres

Typical Profile
Surface soil:
0 to 10 inches—dark gray silt loam
Subsoil:

10 to 24 inches—grayish brown silt loam
24 to 35 inches—Ilight brownish gray, calcareous silt
loam

Underlying material:

35 to 54 inches—Ilight brownish gray and light gray,
calcareous silt loam and silty clay loam; mottled in
the lower part

54 to 60 inches—light brownish gray, calcareous,
varved silt loam

Soil Properties and Qualities

Drainage class: Well drained

Depth to bedrock: Very deep

Depth to contrasting layer: More than 60 inches

Depth to seasonal high water table: More than 6 feet

Flooding: None

Ponding: None

Permeability: Moderate in the upper parnt, moderate to
slow in the lower part

Available water capacity: High

Organic matter content: High

Surface runoff: Slow

Inclusions

Contrasting inclusions:

» The somewhat poorly drained Bearden soils, which
are calcareous at or near the surface; on the lower foot
slopes

» The moderately well drained Harmony soils, which
have more clay than the Beotia soil; on foot slopes

Use and Management
Cropland
Main crops: Alfalfa, barley, corn, oats, soybeans, and
wheat
Management concerns: Few limitations

Management measures:
* Measures that conserve moisture are needed.

Soil Survey

* Managing crop residue conserves moisture and
maintains organic matter content and tilth.

Interpretive Groups

Land capability classification: llc-3
Range site: Silty

Windbreak suitability group: 3
Pasture suitability group: K

Bc—Beotia-Rondell silt loams, 0 to 3
percent slopes

Composition
Beotia and similar soils: 40 to 55 percent
Rondell and similar soils: 20 to 40 percent
Contrasting inclusions: 10 to 20 percent

Setting

Landform: Lake plains

Landform position: Beotia—foot siopes; Rondell—the
lower foot slopes

Slope range: Beotia—0 to 2 percent; Rondell—0 to 3
percent

Shape of areas: Irregular

Size of areas: 10 to 80 acres

Typical Profile
Beotia
Surface soil:
0 to 10 inches—dark gray silt loam
Subsoil:

10 to 24 inches—grayish brown silt loam
24 to 35 inches—light brownish gray, calcareous silt
loam

Underlying material:

35 to 54 inches—light brownish gray and light gray,
calcareous silt loam and silty clay loam; mottled in
the lower part

54 to 60 inches—light brownish gray, calcareous,
varved silt loam

Rondell

Surface soil:

0 to 12 inches—dark gray, calcareous silt loam

Subsoil:

12 to 31 inches—pale yellow, calcareous silt loam

Underlying material:

31 to 60 inches—pale yellow, mottled, calcareous,
varved silt loam

Soil Properties and Qualities

Drainage class: Beotia—well drained; Rondell—
moderately well drained
Depth to bedrock: Very deep



Day County, South Dakota

Depth to contrasting layer: More than 60 inches

Depth to seasonal high water table: Beotia—more than 6
feet; Rondell—3.5 to 5.0 feet

Flooding: None

Ponding: None

Permeability: Moderate in the upper parnt, moderate to
slow in the lower part

Available water capacity: High

Organic matter content: Beotia—high; Rondell—
moderate

Surface runoff: Slow

Other properties: A high content of lime in the Rondell
soil

Inclusions

Contrasting inclusions:

* The well drained Great Bend soils, which are not
calcareous at or near the surface and are dark to a
depth of less than 16 inches; on back slopes

* The well drained Putney soils, which have salt within a
depth of 20 inches; on back slopes

» The poorly drained Tonka soils in basins

Use and Management
Cropland

Main crops: Alfalfa, barley, corn, oats, soybeans, and
wheat

Management concerns: Beotia—few limitations;
Rondell—wind erosion and the high content of lime,
which adversely affects the availability of plant
nutrients

Management measures:

* Measures that conserve moisture are needed in areas

of the Beotia soil.

* Minimizing tillage and leaving crop residue on the

surface conserve moisture and help to control erosion.

* Wind stripcropping and field windbreaks help to

control wind erosion.

* Including grasses and legumes in the rotation helps to

control erosion and maintains organic matter content,

fertility, and tilth.

Interpretive Groups

Land capability classification: Beotia—Ilc-3; Rondell—
ffe-4

Range site: Beotia—Silty; Rondell—Limy Subirrigated

Windbreak suitability group: Beotia—3; Rondell—8

Pasture suitability group: Beotia—K; Rondell—F

BnD—Buse-Barnes loams, 9 to 20 percent
slopes

Composition
Buse and similar soils: 40 to 55 percent
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Barnes and similar soils: 35 to 50 percent
Contrasting inclusions: 5 to 15 percent

Setting

Landform: Moraines

Landform position: Buse—shoulder slopes; Barnes—
back slopes

Slope range: Buse—39 to 20 percent; Barnes—8 to 15
percent

Shape of areas: Irregular

Size of areas: 10 to 500 acres

Typical Profile
Buse

Surface layer:
0 to 7 inches—dark grayish brown, calcareous loam

Subsoil:
7 to 22 inches—iight yeliowish brown, calcareous clay
loam

Underlying material:
22 to 60 inches—light yellowish brown, calcareous clay
loam

Barnes

Surface layer:
0 to 6 inches—very dark gray loam

Subsoil:

6 to 13 inches—dark grayish brown loam

13 to 32 inches—light brownish gray, calcareous clay
loam

Underlying material:
32 to 60 inches—light yellowish brown, calcareous clay
loam

Soil Properties and Qualities

Drainage class: Well drained

Depth to bedrock: Very deep

Depth to contrasting layer: More than 60 inches

Depth to seasonal high water table: More than 6 feet

Flooding: None

Ponding: None

Permeability: Moderately slow

Available water capacity: High

Organic matter content: Buse—moderately low;
Barnes—high

Surface runoff: Rapid

Other properties: A high content of lime in the Buse soil

Inclusions

Contrasting inclusions:

* The moderately well drained Aastad soils on foot
slopes

* The excessively drained Sioux soils, which have
gravelly material within a depth of 14 inches; on
shoulder slopes
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Similar soils:

» Soils that have a thinner surface layer than the Buse
soil

* Soils that have more clay in the subsoil than the
Barnes soil

Use and Management
Cropland and pasture

Main crops: Buse—generally not suited to crops;
Barnes—alfalfa, barley, corn, oats, and wheat
Management concerns: Buse—wind erosion and water

erosion and the high content of lime, which
adversely affects the availability of plant nutrients;
Barnes—water erosion
Management measures:
» Proper grazing management helps to maintain plant
vigor, conserves moisture, and helps to control
erosion.
+ Seeding cultivated areas to adapted grasses helps to
control erosion.

Interpretive Groups

Land capability classification: Buse—Vle-3; Barnes—
IVe-1

Range site: Buse—Thin Upland; Barnes—Silty

Windbreak suitability group: Buse—8; Barnes—3

Pasture suitability group: Buse—G; Barnes—F

BoE—Buse-Barnes loams, 9 to 40 percent
slopes, very stony

Composition

Buse and similar soils: 45 to 60 percent
Barnes and similar soils: 25 to 45 percent
Contrasting inclusions: 5 to 15 percent

Setting

Landform: Moraines

Landform position: Buse—shoulder slopes; Barnes—
back slopes

Slope range: Buse—9 to 40 percent; Barnes—9 to 25
percent

Shape of areas: Irregular

Size of areas: 10 to 500 acres

Typical Profile

Buse

Surface layer:
0 to 7 inches—dark grayish brown, calcareous loam

Subsoil:
7 to 22 inches—light yellowish brown, calcareous clay
loam

Soil Survey

Underlying material:
22 to 60 inches—light yellowish brown, calcareous clay
loam

Barnes

Surface layer:
0 to 6 inches—very dark gray loam

Subsoil:

6 to 13 inches—dark grayish brown loam

13 to 32 inches~light brownish gray, calcareous clay
loam

Underlying material:
32 to 60 inches—light yellowish brown, calcareous clay
loam

Soil Properties and Qualities

Drainage class: Well drained

Depth to bedrock: Very deep

Depth to contrasting layer: More than 60 inches

Depth to seasonal high water table: More than 6 feet

Flooding: None

Ponding: None

Permeability: Moderately slow

Available water capacity: High

Organic matter content: Buse—moderately low;
Barnes—high

Surface runoff: Rapid

Other properties: A high content of lime in the Buse soil;
scattered stones and boulders on the surface of
both soils

Inclusions

Contrasting inclusions:

* The moderately well drained Aastad soils on foot
slopes

* The excessively drained Sioux soils, which have
gravelly material within a depth of 14 inches; on
shoulder slopes

Similar soils:

« Soils that have a thinner surface layer than the Buse
soil

¢ Soils that have more clay in the subsoil than the
Barnes soil

Use and Management
Rangeland

Management concerns: Water erosion, numerous stones
and boulders (granitic rocks 1 to 3 feet in diameter
covering 0.1 to 3.0 percent of the surface)

Management measures:

¢ Proper grazing management helps to maintain plant

vigor, conserves moisture, and helps to control erosion.
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Interpretive Groups

Land capability classification: Buse—VIlIs-1; Barnes—
Vlls-1

Range site: Buse—Thin Upland; Barnes—Silty

Windbreak suitability group: Buse—10; Barnes—10

Pasture suitability group: Buse—NS; Barnes—NS

BpE—Buse-Barnes-Parnell complex, 0 to 25
percent slopes, stony

Composition
Buse and similar soils: 35 to 50 percent
Barnes and similar soils: 25 to 40 percent
Parnell and similar soils: 15 to 30 percent
Contrasting inclusions: 5 to 15 percent

Setting

Landform: Moraines

Landform position: Buse—shoulder slopes; Barnes—
back slopes; Parnell—basins

Slope range: Buse—9 to 25 percent; Barnes—9 to 25
percent; Parnell—0 to 1 percent

Shape of areas: Irregular

Size of areas: 20 to 500 acres

Typical Profile
Buse

Surface layer:
0 to 7 inches—dark grayish brown, calcareous loam

Subsoil:

7 to 22 inches—light yellowish brown, calcareous clay
loam

Underlying material:

22 to 60 inches—light yellowish brown, calcareous clay
loam

Barnes

Surface layer:

0 to 6 inches—very dark gray loam

Subsoil:

6 to 13 inches—dark grayish brown loam

13 to 32 inches—Ilight brownish gray, calcareous clay
loam

Underlying material:

32 to 60 inches—light yellowish brown, calcareous clay
loam

Parnell

Surface soif:
0 to 17 inches—dark gray silty clay loam

Subsoil:
17 to 38 inches—dark gray silty clay

Underlying material:

38 to 47 inches—dark gray, calcareous clay

47 to 60 inches—Ilight gray, mottled, calcareous clay
loam

Soil Properties and Qualities

Drainage class: Buse—well drained; Barnes—well
drained; Parnell—very poorly drained

Depth to bedrock: Very deep

Depth to contrasting layer: More than 60 inches

Seasonal high water table: Buse—at a depth of more
than 6 feet; Barnes—at a depth of more than 6 feet;
Parnell—1.0 foot above to 0.5 foot below the
surface

Flooding: None

Ponding: Buse—none; Barnes—none; Parnell—frequent
for very long periods

Permeability: Buse—moderately slow; Barnes—
moderately slow; Parnell—slow

Available water capacity: High

Organic matter content: Buse—moderately low;
Barnes—high; Parnell—high

Surface runoff: Buse—rapid; Barnes—rapid; Parnell—
negligible

Other properties: A high content of lime in the Buse soil,
scattered stones and boulders on the surface of the
Buse and Barnes soils

Inclusions

Contrasting inclusions:

* The moderately well drained Aastad soils on foot
slopes

» The somewhat poorly drained Hamerly soils on foot
slopes

* The excessively drained Sioux soils, which have
gravelly material within a depth of 14 inches; on
shoulder slopes

* The poorly drained Vallers soils on toe slopes

Similar soils:

* Soils that have a thinner surface layer than the Buse
soil

¢ Soils that have more clay in the subsoil than the
Barnes soil

* Calcareous soils in basins

Use and Management
Rangeland

Management concerns: Buse and Barnes—water
erosion and stoniness (granitic rocks 1 to 3 feet in
diameter covering less than 0.1 percent of the
surface); Parnell—wetness

Management measures:

* Proper grazing management helps to maintain plant

vigor, conserves moisture, and helps to control erosion.

* The Parnell soil should be maintained as wildlife areas
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and livestock watering areas.

Interpretive Groups

Land capability classification: Buse—Vlls-1; Barnes—
Vlls-1; Parnell—Vw-2

Range site: Buse—Thin Upland; Barnes—Silty;
Parnell—Shallow Marsh

Windbreak suitability group: Buse—10; Barnes—10;
Parnell—10

Pasture suitability group: Buse—NS; Barnes—NS;
Parnell—B2

BrE—Buse-Langhei complex, 15 to 40
percent slopes

Composition
Buse and similar soils: 40 to 55 percent

Langhei and similar soils: 35 to 50 percent
Contrasting inclusions: 5 to 15 percent

Setting

Landform: Moraines

Landform position: Buse—shoulder slopes and back
slopes; L.anghei——shoulder slopes

Slope range: Buse—15 to 40 percent; Langhei—25 to
40 percent

Shape of areas: Irregular

Size of areas: 10 to 200 acres

Typical Profile
Buse

Surface layer:
0 to 7 inches——dark grayish brown, calcareous loam

Subsoil:
7 to 22 inches—light yellowish brown, calcareous clay
toam

Underlying material:
22 to 60 inches—light yellowish brown, calcareous clay
loam

Langhei

Surface layer:
0 to 4 inches—dark gray, calcareous clay loam

Underlying material:
4 to 60 inches—light brownish gray and pale yellow,
calcareous clay loam

Soil Properties and Qualities

Drainage class: Well drained

Depth to bedrock: Very deep

Depth to contrasting layer: More than 60 inches
Depth to seasonal high water table: More than 6 feet
Flooding: None

Ponding: None

Soil Survey

Permeability: Moderately slow

Available water capacity: High

Organic matter content: Buse—moderately low;
Langhei—low

Surface runoff: Buse—rapid; Langhei—very rapid

Other properties: A high content of lime in both soils

Inclusions

Contrasting inclusions:

e The moderately well drained Aastad soils on foot
slopes

* The well drained Barnes and Forman soils, which are
dark to a depth of more than 7 inches; on back slopes

Use and Management
Rangeland

Management concerns: Water erosion

Management measures:

* Proper grazing management helps to maintain plant
vigor, conserves moisture, and helps to control erosion.

Interpretive Groups

Land capability classification: Buse—VIlle-1; Langhei—
Vlile-1

Range site: Buse—Thin Upland; Langhei—Thin Upland

Windbreak suitability group: Buse—10; Langhei—10

Pasture suitability group: Buse—NS; LLanghei—NS

BsE—Buse-La Prairie, channeled-Barnes
loams, 0 to 40 percent slopes

Composition

Buse and similar soits: 30 to 50 percent

La Prairie and similar soils: 25 to 35 percent
Barnes and similar soils: 20 to 30 percent
Contrasting inclusions: 5 to 15 percent

Setting

Landform: Moraines and flood plains

Landform position: Buse—shoulder slopes; La Prairie—
high flood plains; Barnes—back slopes

Slope range: Buse—9 to 40 percent; La Prairie—0 to 2
percent; Barnes—9 to 25 percent

Shape of areas: Irregular

Size of areas: 10 to 500 acres

Typical Profile

Buse

Surface layer:
0 to 7 inches—dark grayish brown, calcareous loam

Subsoil:
7 to 22 inches—light yellowish brown, calcareous clay
loam
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Underlying material:
22 to 60 inches—light yellowish brown, calcareous clay
loam

La Prairie

Surface layer:
0 to 8 inches—very dark gray loam

Subsurface layer:
8 to 16 inches—dark gray, calcareous loam

Subsoil:
16 to 31 inches—aqray, calcareous clay loam

Underlying material:

31 to 48 inches—Ilight brownish gray, calcareous clay
loam

48 to 60 inches—gray, calcarecus clay loam

Barnes

Surface layer:
0 to 6 inches—very dark gray loam

Subsoil:

6 to 13 inches—dark grayish brown loam

13 to 32 inches—light brownish gray, calcareous clay
loam

Underlying material:
32 to 60 inches—light yellowish brown, caicareous clay
loam

Soil Properties and Qualities

Drainage class: Buse—well drained; La Prairie—
moderately well drained; Barnes—well drained

Depth to bedrock: Very deep

Depth to contrasting layer: Buse—more than 60 inches;
La Prairie—40 to more than 60 inches over clayey
or sandy material; Barnes-——more than 60 inches

Depth to seasonal high water table: Buse—more than 6
feet; La Prairie—3.5 to 5.0 feet; Barnes—more than
6 feet

Flooding: Buse—none; La Prairie—occasional for brief
periods; Barnes—none

Ponding: None

Permeability: Buse—moderately slow; La Prairie—
moderate; Barnes—moderately slow

Available water capacity: High

Organic matter content: Buse—moderately low; La
Prairie—high; Barnes—high

Surface runoff: Buse—very rapid; La Prairie—slow;
Barnes—rapid

Other properties: A high content of lime in the Buse soil,
a meandering channel that typically dissects areas
of the La Prairie soil

Inclusions

Contrasting inclusions:
* The moderately well drained Aastad soils on foot
slopes
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« The poorly drained Holmquist soils, which are
stratified; on low flood plains

* The well drained Kranzburg soils, which have less
sand and more silt in the surface layer than the major
soils; on back slopes

« The excessively drained Sioux soils, which have
gravelly material within a depth of 14 inches; on
shoulder slopes

Similar soils:

* Soils that have a thinner surface layer than the Buse
sail

« Soils that have more silt and less sand than the La
Prairie soil

+ Soils that have more clay in the subsoil than the
Barnes soil

Use and Management
Rangeland

Management concerns: Buse and Barnes—water
erosion; La Prairie—meandering channels

Management measures:

* Proper grazing management helps to maintain plant

vigor, conserves moisture, and helps to contro! erosion.

Interpretive Groups

Land capability classification: Buse—Vlle-1; La Prairie—
Viw-1; Barnes—Vle-1

Range site: Buse—Thin Upland; La Prairie—Loamy
Overflow; Barnes—Silty

Windbreak suitability group: Buse—10; La Prairie—1;
Barnes—10

Pasture suitability group: Buse—NS; La Prairie—NS;
Barnes—NS

BxE—Buse-Sioux complex, 9 to 40 percent
slopes

Composition

Buse and similar soils: 45 to 60 percent
Sioux and similar soils: 20 to 40 percent
Contrasting inclusions: 10 to 20 percent

Setting

Landform: Moraines

Landform position: Shoulder slopes and back slopes
Slope range: 9 1o 40 percent

Shape of areas: Irregular

Size of areas: 10 to 100 acres

Typical Profile

Buse

Surface layer:
0 to 7 inches—dark grayish brown, calcareous loam
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Subsoil:
7 to 22 inches—light yellowish brown, calcareous clay
loam

Underlying material:
22 to 60 inches—light yellowish brown, calcareous clay
loam

Sioux

Surface layer:
0 to 6 inches—very dark gray, calcareous gravelly loam

Transitional layer:
6 to 9 inches—dark brown, calcareous gravelly loam

Underlying material:
9 to 60 inches—light yellowish brown, calcareous very
gravelly sand

Soil Properties and Qualities

Drainage class: Buse—well drained; Sioux—excessively
drained

Depth to bedrock: Very deep

Depth to contrasting layer: Buse—more than 60 inches;
Sioux—6 to 14 inches over gravelly material

Depth to seasonal high water table: More than 6 feet

Flooding: None

Ponding: None

Permeability: Buse—moderately slow; Sioux—rapid

Available water capacity: Buse—high; Sioux—very low

Organic matter content: Moderately low

Surface runoff: Buse—very rapid; Sioux—medium

Other properties: A high content of lime in the Buse soil

inclusions

Contrasting inclusions:

» The moderately well drained Aastad soils on foot
slopes

» The well drained Barnes soils, which are dark to a
depth of more than 7 inches; on back slopes

* The somewhat excessively drained Renshaw soils,
which have gravelly material at a depth of 14 to 20
inches; on back slopes

Similar soils:

* Soils that have a thinner surface layer than the Buse
soil

*» Soils that have clay loam underlying material below a
depth of 40 inches

Use and Management

Rangeland

Management concerns: Buse—water erosion; Sioux—
water erosion, very low available water capacity

Management measures:

* Proper grazing management helps to maintain plant

vigor, conserves moisture, and helps to control erosion.

Soil Survey

Interpretive Groups

Land capability classification: Buse—Vlle-1; Sioux—
Vlls-2

Range site: Buse—Thin Upland; Sioux—Very Shallow

Windbreak suitability group: Buse—10; Sioux—10

Pasture suitability group: Buse—NS; Sioux—NS

Ca—Cavour-Ferney loams

Composition

Cavour and similar soils: 45 to 55 percent
Ferney and similar soils: 30 to 45 percent
Contrasting inclusions: 10 to 20 percent

Setting

Landform: Till plains

Landform position: Cavour—summits and back slopes;
Ferney—foot slopes

Slope range: 0 to 2 percent

Shape of areas: Irreguiar

Size of areas: 10 to 100 acres

Typical Profile
Cavour

Surface layer:
0 to 6 inches—dark gray loam

Subsurface layer:
6 to 7 inches—dark gray and gray loam

Subsoil:

7 to 19 inches—dark gray and grayish brown clay loam

19 to 31 inches—Ilight brownish gray, calcareous clay
loam with nests of gypsum and other salts

Underlying material:

31 to 47 inches—light brownish gray, calcareous clay
loam with nests of gypsum and other salts

47 to 60 inches—pale yellow, mottled, calcareous clay
loam with nests of gypsum and other salts

Ferney

Surface layer:
0 to 4 inches—dark gray loam

Subsoil:

4 to 9 inches—dark gray clay loam

9 to 15 inches—grayish brown, calcareous clay loam
with nests of sait

15 to 38 inches—light brownish gray and grayish brown,
calcareous clay loam with nests of gypsum and
other salts

Underlying material:
38 to 60 inches—Ilight yellowish brown, calcareous clay
loam with nests of gypsum and other salts
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Soil Properties and Qualities

Drainage class: Moderately well drained

Depth to bedrock: Very deep

Depth to contrasting layer: More than 60 inches

Depth to seasonal high water table: 3.5 to 5.0 feet

Flooding: None

Ponding: None

Permeability: Very slow

Available water capacity: Cavour—moderately low;
Ferney—moderate

Organic matter content: Cavour—high; Ferney—
moderately low

Surface runoff: Slow

Other properties: A sodium-affected subsoil in both soils

Inclusions

Contrasting inclusions:

* The moderately well drained Cresbard soils on back
slopes

« The poorly drained Tonka soils, which do not have a
sodium-affected subsoil; in basins

Use and Management
Cropland

Main crops: Cavour—alfalfa, barley, oats, and wheat;
Ferney—generally not suited to crops

Management concerns: The sodium-affected subsoil,
which adversely affects crop growth by restricting
the penetration of plant roots; a slow rate of water
infiltration

Management measures:

* Minimizing tillage, leaving crop residue on the surface,

and including grasses and legumes in the cropping

system conserve moisture and maintain organic matter

content and tilth.

* Chiseling or subsoiling when the soil is dry increases

the rate of water infiltration.

Interpretive Groups

Land capability classification: Cavour—IVs-2; Ferney—
Vlis-1

Range site: Cavour—Claypan; Ferney—Thin Claypan

Windbreak suitability group: Cavour—8; Ferney—10

Pasture suitability group: Cavour—C; Ferney—NS

Cn—Colvin silty clay loam

Composition
Colvin and similar soils: 75 to 90 percent
Contrasting inclusions: 10 to 25 percent
Setting

Landform: Lake plains or outwash channels
Landform position: Toe slopes
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Slope range: 0 to 1 percent
Shape of areas: Irregular
Size of areas: 10 to 200 acres

Typical Profile

Surface layer:
0 to 7 inches—dark gray, calcareous silty clay loam

Subsoil:

7 to 18 inches—gray, calcareous silty clay loam

18 to 27 inches—light gray, mottled, calcareous silt
loam

27 to 36 inches—white, mottled, calcareous silt loam
with nests of salt

Underlying material:
36 to 60 inches—light gray, mottled, calcareous silty
clay loam

Soil Properties and Qualities

Drainage class: Poorly drained

Depth to bedrock: Very deep

Depth to contrasting layer: 40 to more than 60 inches
over clayey or sandy material

Seasonal high water table: At the surface to 1 foot
below the surface

Flooding: None

Ponding: None

Permeability: Moderately slow

Available water capacity: High

Organic matter content: High

Surface runoff: Very slow

Other properties: A high content of lime

Inclusions

Contrasting inclusions:

» The somewhat poorly drained Cubden and Hamerly
soils on foot slopes

* The very poorly drained Parnell soils, which are not
calcareous at or near the surface and are dark to a
depth of more than 24 inches; in basins

Similar soils:

* Soils that have more sand and less silt

* Soils that have gravelly material within a depth of 40
inches

¢ Soils that have more salts

Use and Management
Cropland

Main crops: Alfalfa, barley, corn, oats, and wheat
Management concerns: Wetness, wind erosion, and the
high content of lime, which adversely affects the

availability of plant nutrients
Management measures:
* In most years this soil is better suited to late planted
crops.
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* Deferring tillage when the soil is wet helps to minimize
surface compaction.

« Including grasses and legumes in the rotation helps to
control erosion and maintains organic matter content,
fertility, and tilth.

« Existing drainage systems should be maintained.

Interpretive Groups

Land capability classification: IWw-3
Range site: Subirrigated
Windbreak suitability group: 10
Pasture suitability group: A

Cr—Cresbard-Cavour loams

Composition

Cresbard and similar soils: 45 to 55 percent
Cavour and similar soils: 25 to 45 percent
Contrasting inclusions: 5 to 15 percent

Setting

Landform: Till plains

Landform position: Cresbard—summits and back slopes;
Cavour—foot slopes

Slope range: 0 to 2 percent

Shape of areas: Irregular

Size of areas: 10 to 100 acres

Typical Profile
Cresbard

Surface layer:
0 to 9 inches—dark gray loam

Transitional layer:
9 to 12 inches—gray and dark gray clay loam

Subsoil:

12 to 20 inches—dark grayish brown clay loam

20 to 42 inches-~—grayish brown and light brownish gray,
calcareous clay loam with nests of salt

Underlying material:

42 to 60 inches—Ilight gray and light brownish gray,
mottled, calcareous clay loam with nests of gypsum
and other salts

Cavour

Surface layer:
0 to 6 inches—dark gray loam

Subsurface layer:
6 to 7 inches—dark gray and gray loam

Subsoil:

7 to 19 inches—dark gray and grayish brown clay loam

19 to 31 inches—light brownish gray, calcareous clay
loam with nests of gypsum and other salts

Soil Survey

Underlying material:

31 to 47 inches—Ilight brownish gray, calcareous clay
loam with nests of gypsum and other salts

47 to 60 inches—pale yellow, mottled, calcareous clay
loam with nests of gypsum and other salts

Soil Properties and Qualities

Drainage class: Moderately well drained

Depth to bedrock: Very deep

Depth to contrasting layer: Mare than 60 inches

Depth to seasonal high water table: 3.5 10 5.0 feet

Flooding: None

Ponding: None

Permeability: Cresbard—slow; Cavour—very slow

Available water capacity: Cresbard—high; Cavour—
moderately low

Organic matter content: High

Surface runoff: Slow

Other properties: A sodium-affected subsoil in both soils

Inclusions

Contrasting inclusions:

* The moderately well drained Ferney soils, which have
sodium salts above a depth of 16 inches; on foot slopes
* The well drained Forman soils, which do not have a
sodium-affected subsoil; on foot slopes

» The poorly drained Harriet soils on low flood plains

» The somewhat poorly drained Hamerly soils, which do
not have a sodium-affected subsoil; on foot slopes

Use and Management
Cropland

Main crops: Alfalfa, barley, corn, oats, soybeans, and
wheat

Management concerns: The sodium-affected subsoil,
which adversely affect crop growth by restricting the
penetration of plant roots; a slow rate of water
infiltration

Management measures:

» Leaving crop residue on the surface, minimizing

tillage, tilling in a timely manner, and including grasses

and legumes in the cropping system help to control

erosion, conserve moisture, and maintain organic

matter content and tilth,

» Chiseling or subsoiling when the soil is dry increases

the rate of water infiltration.

Interpretive Groups

Land capability classification: Cresbard—Ills-1; Cavour—
IVs-2

Range site: Cresbard—Clayey; Cavour—Claypan

Windbreak suitability group: Cresbard—4; Cavour—9

Pasture suitability group: Cresbard—E; Cavour—C
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Cu—Cubden silty clay loam

Composition

Cubden and similar soils: 80 to 90 percent
Contrasting inclusions: 10 to 20 percent

Setting

Landform: Till plains

Landform position: Foot slopes
Slope range: 0 to 2 percent
Shape of areas: Irregular

Size of areas: 5 to 100 acres

Typical Profile

Surface layer:
0 to 10 inches—very dark gray, calcareous silty clay
loam

Subsoil:
10 to 22 inches—gray, calcareous silty clay loam

Underlying material:

22 to 36 inches—light yellowish brown, calcareous silty
clay loam

36 to 60 inches—light yellowish brown and light gray,
calcareous silt loam

Soil Properties and Qualities

Drainage class: Somewhat poorly drained

Depth to bedrock: Very deep

Depth to contrasting layer: 40 to more than 60 inches
over loamy glacial till

Depth to seasonal high water table: 1.5 to 3.5 feet

Flooding: None

Ponding: None

Permeability: Moderate

Available water capacity: High

Organic matter content: Moderate

Surface runoff: Slow

Other properties: A high content of lime

Inclusions

Contrasting inclusions:

* The poorly drained Colvin soils on toe slopes

* The well drained Kranzburg and Poinsett soils, which
are not calcareous at or near the surface; on back
slopes

* The poorly drained Tonka sails, which are not
calcareous at or near the surface; in basins

Similar soils:
* Soils that have more sand and less silt
* Soils that have gravelly material within a depth of 40
inches
Use and Management
Cropland
Main crops: Alfalfa, barley, corn, oats, soybeans, wheat
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Management concerns: The high content of lime, which
adversely affects the availability of plant nutrients;
wind erosion

Management measures:

* Minimizing tillage and leaving crop residue on the

surface conserve moisture and help to control erosion.

¢ Wind stripcropping and field windbreaks help to
control wind erosion.

* Including grasses and legumes in the rotation helps to

control erosion and maintains organic matter content,

fertility, and tilth.

Interpretive Groups

Land capability classification: |1s-4
Range site: Limy Subirrigated
Windbreak suitability group: 1
Pasture suitability group: F

Cw—Cubden-Badger silty clay loams

Composition

Cubden and similar soils: 45 to 60 percent
Badger and similar soils: 30 to 40 percent
Contrasting inclusions: 5 to 15 percent

Setting

Landform: Till plains

Landform position: Cubden—foot slopes; Badger—toe
slopes

Slope range: Cubden—0 to 2 percent; Badger—o0 to 1
percent

Shape of areas: Long and narrow

Size of areas: 20 to 100 acres

Typical Profile
Cubden

Surface layer:
0 to 10 inches—very dark gray, calcareous silty clay
loam

Subsoil:
10 to 22 inches—gray, calcareous silty clay loam

Underlying material:

22 to 36 inches—Ilight yellowish brown, calcareous silty
clay loam

36 to 60 inches—light yellowish brown and light gray,
calcareous silt loam

Badger
Surface layer:
0 to 10 inches—very dark gray silty clay loam

Subsoil:
10 to 30 inches—very dark gray and dark gray silty clay
30 to 38 inches—grayish brown silty clay



30

Underlying material:
38 to 60 inches—Ilight gray, calcareous sifty clay loam
with nests of gypsum

Soil Properties and Qualities

Drainage class: Somewhat poorly drained

Depth to bedrock: Very deep

Depth to contrasting layer: Cubden—40 to more than 60
inches over loamy glacial till; Badger—40 to more
than 60 inches over glacial till

Seasonal high water table: Cubden—at a depth of 1.5 to
3.5 feet; Badger—at the surface to 3 feet below the
surface

Flooding: Cubden—none; Badger—frequent for brief
periods

Ponding: None

Permeability: Cubden—moderate; Badger—slow

Available water capacity: High

Organic matter content: Cubden—moderate; Badger—
high

Surface runoff: Cubden—slow; Badger—very slow

Other properties: A high content of lime in the Cubden
soil

Inclusions

Contrasting inclusions:

» The poorly drained Colvin soils on toe slopes

» The wel! drained Forman and Poinsett soils on back
slopes

 The poorly drained Tonka soils in basins

» The moderately well drained Waubay soils on foot
slopes

Use and Management
Cropland

Main crops: Alfalfa, barley, corn, oats, soybeans, and
wheat

Management concerns: Cubden—wind erosion and the
high content of lime, which adversely affects the
availability of plant nutrients; Badger—wetness

Management measures:

» In wet years these soils are better suited to late

planted crops.

» Minimizing tillage and leaving crop residue on the

surface conserve moisture and help to control

erosion.

» Including grasses and legumes in the rotation helps to

control erosion and maintains organic matter content,

fertility, and tilth.

» Practices that reduce runoff from adjacent soils help to

control wetness.

» Deferring tillage in areas of the Badger soil during wet

periods helps to minimize surface compaction.

Soil Survey

Interpretive Groups
Land capability classification: Cubden—IIs-4; Badger—
lw-1
Range site: Cubden—Limy Subirrigated; Badger—
Loamy Overflow
Windbreak suitability group: Cubden—1; Badger—2
Pasture suitability group: Cubden—F; Badger—A

Cx—Cubden-Tonka complex

Composition

Cubden and similar soils: 35 to 50 percent
Tonka and similar soils: 25 to 40 percent
Contrasting inclusions: 5 to 15 percent

Setting

Landform: Till plains

Landform position: Cubden—foot slopes; Tonka—basins

Slope range: Cubden—o0 to 2 percent; Tonka—0 to 1
percent

Shape of areas: Irregular

Size of areas: 5 to 150 acres

Typical Profile
Cubden

Surface layer:

0 to 10 inches—very dark gray, calcareous silty clay
loam

Subsoil:

10 to 22 inches—qgray, calcareous silty clay loam

Underlying material:

22 to 36 inches—light yellowish brown, calcareous silty
clay loam

36 to 60 inches—Ilight yellowish brown and light gray,
calcareous silt loam

Tonka

Surface layer:
0 to 11 inches-—dark gray silt loam

Subsurface layer:
11 to 17 inches—light gray, mottled silt loam

Subsoil:
17 to 42 inches—dark gray, gray, and grayish brown,
mottled silty clay

Underlying material:
42 to 60 inches—light yellowish brown, mottled silty
clay loam

Soil Properties and Qualities

Drainage class: Cubden—somewhat poorly drained;
Tonka—poorly drained

Depth to bedrock: Very deep

Depth to contrasting layer: Cubden—40 to more than 60
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inches over loamy glacial till; Tonka—more than 60
inches

Seasonal high water table: Cubden—at a depth of 1.5 to
3.5 feet; Tonka—0.5 foot above to 1.0 foot below
the surface

Flooding: None

Ponding: Cubden—none; Tonka—frequent for long
periods

Permeability: Cubden—moderate; Tonka—slow

Available water capacity: High

Organic matter content: Cubden—moderate; Tonka—
high

Surface runoff: Cubden—slow; Tonka—negligible

Other properties: A high content of lime in the Cubden
soil

Inclusions

Contrasting inclusions:

» The moderately well drained Brookings soils, which
are not calcareous at or near the surface; on foot
slopes

» The well drained Forman soils, which are not
calcareous at or near the surface; on back slopes

Use and Management
Cropland

Main crops: Alfalfa, barley, corn, oats, soybeans, and
wheat

Management concerns: Cubden—the high content of
lime, which adversely affects the availability of plant
nutrients, and wind erosion; Tonka—wetness

Management measures:

* In wet years these soils are better suited to late

planted crops.

* Minimizing tillage and leaving crop residue on the

surface conserve moisture and help to control erosion.

* Including grasses and legumes in the rotation helps to

control erosion and maintains organic matter content,

fertility, and tilth.

* Restricting grazing during wet periods helps to prevent

surface compaction.

* Existing drainage systems should be maintained on

the Tonka soil.

» Deferring tillage on the Tonka soil during wet periods

helps to minimize surface compaction.

Interpretive Groups

Land capability classification: Cubden—Ille-4; Tonka—
IVw-1

Range site: Cubden—Limy Subirrigated; Tonka—Wet
Meadow

Windbreak suitability group: Cubden—1; Tonka—10
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Pasture suitability group: Cubden—F; Tonka—B2

Dd—Divide loam

Composition

Divide and similar soils: 75 to 85 percent
Contrasting inclusions: 15 to 25 percent

Setting

Landform: Outwash plains
Landform position: Foot slopes
Slope range: 0 to 3 percent
Shape of areas: Irregular

Size of areas: 5 to 200 acres

Typical Profile

Surface layer:
0 to 9 inches—dark gray, calcareous loam

Subsoll:

9 to 18 inches—light brownish gray, calcareous clay
loam

18 to 25 inches—light yellowish brown, mottled,
calcareous clay loam

Underlying material:
25 to 60 inches—light yellowish brown, calcareous
gravelly sand

Soil Properties and Qualities

Drainage class: Somewhat poorly drained

Depth to bedrock: Very deep

Depth to contrasting layer: 20 to 40 inches over gravelly
material

Depth to seasonal high water table: 1.5 to 3.5 feet

Flooding: None

Ponding: None

Permeability: Moderate in the loamy sediments and
rapid in the underlying gravelly material

Available water capacity: Moderate

Organic matter content: Moderate

Surface runoff: Slow

Other properties: A high content of lime

Inclusions

Contrasting inclusions:

» The well drained Fordville soils, which are not
calcareous at or near the surface; on back slopes

» The poorly drained Marysland soils on toe slopes

* The somewhat excessively drained Renshaw soils,
which are not calcareous at or near the surface and
have gravelly material at a depth of 14 to 20 inches; on
back slopes

Similar soils:

* Soils that do not have gravelly material within a depth
of 40 inches
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Use and Management
Cropland
Main crops: Alfalfa, barley, corn, oats, soybeans, and
wheat

Management concerns: The high content of lime, which
adversely affects the availability of plant nutrients;
the moderate available water capacity; wind erosion

Management measures:

* Minimizing tillage and leaving crop residue on the

surface conserve moisture and help to control erosion.

* Wind stripcropping and field windbreaks help to

control wind erosion.

* Including grasses and legumes in the rotation helps to

control erosion and maintains organic matter content,

fertility, and tilth.
Interpretive Groups

Land capability classification: Hs-4

Range site: Limy Subirrigated

Windbreak suitability group: 1

Pasture suitability group: D1

Do—Dovray silty clay
Composition

Dovray and similar soils: 80 to 90 percent
Contrasting inclusions: 10 to 20 percent

Setting

Landform: Lake plains
Landform position: Toe slopes
Slope range: 0 to 1 percent
Shape of areas: Irregular
Size of areas: 5 to 100 acres

Typical Profile
Surface soil:
0 to 20 inches—dark gray silty clay
Subsoil:

20 to 46 inches—gray silty clay

Underlying material:

46 to 56 inches—light gray, calcareous silty clay loam
56 to 60 inches—Ilight gray, mottled, calcareous loam

Soil Properties and Qualities

Drainage class: Very poorly drained

Depth to bedrock: Very deep

Depth to contrasting layer: More than 60 inches

Seasonal high water table: 2.0 feet above to 0.5 foot
below the surface

Flooding: None

Ponding: Frequent for very long periods

Permeability: Slow

Available water capacity: Moderate

Soil Survey

Organic matter content: High
Surface runoff: Negligible

Inclusions

Contrasting inclusions:

* The poorly drained Colvin soils, which are calcareous
at or near the surface; on toe slopes

* The somewhat poorly drained Hamerly soils, which
have more sand and less clay than the Dovray soil and
are calcareous at or near the surface; on foot slopes

* The somewhat poorly drained Lamoure soils, which
have more silt and less clay than the Dovray soil and
are calcareous at or near the surface; on low flood
plains

Similar soils:

* Soils that are calcareous at the surface

Use and Management
Rangeland

Management concerns: Wetness

Management measures:

* Proper grazing management helps to maintain plant
vigor.

Interpretive Groups

Land capability classification; Vw-4
Range site: Wetland

Windbreak suitability group: 10
Pasture suitability group: B2

EaA—Eckman very fine sandy loam, 0 to 2
percent slopes

Composition

Eckman and similar soils: 85 to 95 percent
Contrasting inclusions: 5 1o 15 percent

Setting

Landform: Lake plains

Landform position: Summits and back slopes
Slope range: 0 to 2 percent

Shape of areas: Irregular

Size of areas: 5 to 40 acres

Typical Profile

Surface layer:

0 to 7 inches—dark grayish brown very fine sandy loam

Subsoil:

7 to 12 inches—grayish brown very fine sandy loam

12 to 31 inches—Ilight brownish gray, calcareous silt
loam

Underlying material:

31 to 60 inches—light gray and pale yellow, calcareous
silt loam
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Soil Properties and Qualities

Drainage class: Well drained

Depth to bedrock: Very deep

Depth to contrasting layer: More than 60 inches
Depth to seasonal high water table: More than 6 feet
Flooding: None

Ponding: None

Permeability: Moderate

Available water capacity: High

Organic matter content: Moderate

Surface runoff: Slow

Inclusions

Contrasting inclusions:
* Embden soils, which have more sand than the
Eckman soil; on foot slopes

Similar soils:
* Soils that are dark to a depth of more than 16 inches

Use and Management
Cropland

Main crops: Alfalfa, barley, corn, oats, soybeans, and
wheat

Management concerns: Wind erosion

Management measures:

* Minimizing tillage and leaving crop residue on the

surface help to control erosion, conserve moisture, and

maintain organic matter content and tilth.

* Wind stripcropping and field windbreaks help to

control wind erosion.

Interpretive Groups

Land capability classification: |le-6
Range site: Silty

Windbreak suitability group: 3
Pasture suitability group: F

EbB—Eckman-Gardena very fine sandy
loams, 2 to 6 percent slopes

Composition

Eckman and similar soils: 50 to 70 percent
Gardena and similar soils: 30 to 45 percent
Contrasting inclusions: 5 to 15 percent

Setting

Landform: Lake plains

Landform position: Eckman—summits and back slopes;
Gardena—foot slopes

Slope range: Eckman—2 to 6 percent; Gardena—2 to 3
percent

Shape of areas: Irregular

Size of areas: 0 to 10 acres
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Typical Profile
Eckman

Surface layer:
0 to 7 inches—dark grayish brown very fine sandy loam

Subsoil:

7 to 12 inches—grayish brown very fine sandy loam

12 to 31 inches—light brownish gray, calcareous silt
loam

Underlying material:
31 to 60 inches—light gray and pale yellow, calcareous
silt loam

Gardena

Surface soil:
0 to 20 inches—dark gray very fine sandy loam

Subsoil:
20 to 34 inches—grayish brown silt loam
34 to 44 inches—light gray, calcareous silt loam

Underlying material:
44 to 60 inches—light gray, calcareous silt loam

Soil Properties and Qualities

Drainage class: Eckman—well drained; Gardena—
moderately well drained

Depth to bedrock: Very deep

Depth to contrasting layer: More than 60 inches

Depth to seasonal high water table: Eckman—more than
6 feet; Gardena—3 to 5 feet

Flooding: None

Ponding: None

Permeability: Moderate

Available water capacity: High

Organic matter content: Eckman—moderate; Gardena—
high

Surface runoff: Eckman—medium; Gardena—slow

Inclusions

Contrasting inclusions:

* The well drained Zell soils, which are calcareous at or
near the surface; on shoulder slopes

» The somewhat poorly drained Bearden soils, which
are calcareous at or near the surface; on foot slopes

Use and Management
Cropland

Main crops: Alfalfa, barley, corn, oats, soybeans, and
wheat

Management concerns: Wind erosion and water erosion

Management measures:

* Minimizing tillage and leaving crop residue on the

surface help to control erosion and conserve moisture.

* Contour farming and grassed waterways help to

control water erosion.
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* Wind stripcropping and field windbreaks help to
control wind erosion.

* Including grasses and legumes in the rotation helps to
control erosion and maintains organic matter content
and tilth.

Interpretive Groups

Land capability classification: Eckman—Ille-1; Gardena—
lle-6

Range site: Eckman—Silty; Gardena—Silty

Windbreak suitability group: Eckman—3; Gardena—1

Pasture suitability group: Eckman—F; Gardena—K

EcB—Eckman-Zell very fine sandy loams, 1
to 6 percent slopes

Composition
Eckman and similar soils: 60 to 70 percent

Zell and similar soils: 20 to 30 percent
Contrasting inclusions: 5 to 15 percent

Setting

Landform: Lake plains

Landform position: Eckman—summits and back slopes;
Zell—shoulder slopes

Slope range: Eckman—1 to 6 percent; Zell—2 to 6
percent

Shape of areas: Irregular

Size of areas: 0 to 10 acres

Typical Profile
Eckman

Surface layer:
0 to 7 inches—dark grayish brown very fine sandy loam

Subsoil:

7 to 12 inches—grayish brown very fine sandy loam

12 to 31 inches—light brownish gray, calcareous silt
loam

Underlying material:

31 to 60 inches—light gray and pale yellow, calcareous
silt loam

Zell

Surface layer:

0 to 7 inches—dark gray, calcareous very fine sandy
loam

Subsoil:

7 to 23 inches—light gray, calcareous silt loam

Underlying material:

23 to 50 inches—pale yellow and light brownish gray,
calcareous, varved silt loam and very fine sandy

loam
50 to 60 inches—light gray, calcareous, varved silt loam

Soil Survey

Soil Properties and Qualities

Drainage class: Well drained

Depth to bedrock: Very deep

Depth to contrasting layer: More than 60 inches

Depth to seasonal high water table: More than 6 feet

Flooding: None

Ponding: None

Permeability: Moderate

Available water capacity: High

Organic matter content: Eckman—moderate; Zell—
moderately low

Surface runoff: Medium

Other properties: A high content of lime in the Zell soil

Inclusions

Contrasting inclusions:
* The somewhat poorly drained Bearden soils, which
are calcareous at or near the surface; on foot slopes

Similar soils:
* Soils that are dark to a depth of more than 16 inches

Use and Management
Cropland

Main crops: Alfalfa, barley, corn, oats, soybeans, and
wheat

Management concerns: Wind erosion and water erosion;
the high content of lime in the Zell soil, which
adversely affects the availability of plant nutrients

Management measures:

* Minimizing tillage and leaving crop residue on the

surface help to control erosion and conserve moisture.

* Contour farming and grassed waterways help to

control water erosion.

* Wind stripcropping and field windbreaks help to

control wind erosion.

* Including grasses and legumes in the rotation helps to

control erosion and maintains organic matter content

and tilth.

Interpretive Groups

Land capability classification: Eckman—Ille-1; Zell—
IVe-2

Range site: Eckman—Silty; Zell—Thin Upland

Windbreak suitability group: Eckman—3; Zell—8

Pasture suitability group: Eckman—F; Zell—G

EdC—Edgeley loam, 4 to 9 percent slopes

Composition

Edgeley and similar soils: 80 to 90 percent
Contrasting inclusions: 10 to 20 percent

Setting
Landform: Moraines
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Landform position: Back slopes
Slope range: 4 to 9 percent
Shape of areas: Irregular

Size of areas: 10 to 100 acres

Typical Profile

Surface layer:
0 to 5 inches—dark gray loam

Subsoil:

5 to 19 inches—dark gray and grayish brown clay loam

19 to 30 inches—light brownish gray, calcareous clay
loam

Underlying material:
30 to 60 inches—gray, calcareous shale

Soil Properties and Qualities

Drainage class: Well drained

Depth to bedrock: Moderately deep

Depth to contrasting layer: 20 to 40 inches over shale

Depth to seasonal high water table: More than 6 feet

Flooding: None

Ponding: None

Permeability: Moderate in the loamy sediments and very
slow in the underlying shale

Available water capacity: Moderate

Organic matter content: Moderate

Surface runoff: Rapid

Inclusions

Contrasting inclusions:

» The moderately well drained Aastad soils, which are
not underlain by shale; on foot slopes

* The well drained Buse soils, which are not underlain
by shale; on shoulder slopes

» The well drained Kloten soils, which have shale within
a depth of 20 inches; on back slopes

* The well drained Kranzburg soils, which are not
underlain by shale; on back slopes

Similar soils:
» Soils that do not have shale within a depth of 40
inches

Use and Management
Cropland

Main crops: Alfalfa, barley, corn, oats, soybeans, and
wheat

Management concerns: Water erosion

Management measures:

« Minimizing tillage and leaving crop residue on the

surface help to control erosion and conserve moisture.

» Contour farming, terraces, and grassed waterways

help to control water erosion, but the slopes in some

areas are too short or too irregular for contour farming

and terraces.
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* Including grasses and legumes in the rotation helps to
control erosion and maintains organic matter content
and tilth.

Interpretive Groups

Land capability classification: |lle-1
Range site: Silty

Windbreak suitability group: 6
Pasture suitability group: F

EgB—Egeland-Embden complex, 2 to 6
percent slopes

Composition
Egeland and similar soils: 55 to 65 percent

Embden and similar soils: 25 to 35 percent
Contrasting inclusions: 5 to 15 percent

Setting

Landform: Outwash plains

Landform position: Egeland—summits and back slopes;
Embden—foot slopes

Slope range: 2 to 6 percent

Shape of areas: Irregular

Size of areas: 5 to 50 acres

Typical Profile
Egeland

Surface layer:
0 to 8 inches—very dark gray sandy loam

Subsoil:

8 to 30 inches—dark brown and brown sandy loam
30 to 36 inches—pale brown loamy sand

36 to 46 inches—pale brown, calcareous loamy sand

Underlying material:
46 to 60 inches—very pale brown, calcareous loamy
sand

Embden

Surface layer:
0 to 9 inches—dark gray fine sandy loam

Subsoil:

9 to 24 inches—dark gray fine sandy loam

24 to 34 inches—grayish brown sandy loam

34 to 42 inches—grayish brown, calcareous sandy loam

42 to 51 inches—light yellowish brown, mottled,
calcareous very fine sandy loam

Underlying material:

51 to 60 inches—light brownish gray, mottled,
calcareous very fine sandy loam

Soil Properties and Qualities

Drainage class: Egeland—well drained; Embden—
moderately well drained
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Depth to bedrock: Very deep

Depth to contrasting layer: More than 60 inches

Depth to seasonal high water table: Egeland—more than
6 feet; Embden—3.5 to 5.0 feet

Flooding: None

Ponding: None

Permeability: Moderately rapid

Available water capacity: Moderate

Organic matter content: Egeland—moderate; Embden—
high

Surface runoff: Slow

Inclusions

Contrasting inclusions:

» The somewhat excessively drained Arvilla soils, which
have more sand in the surface layer than the major
soils and have gravelly material at a depth of 14 to 25
inches; on back slopes

» The well drained Fordville soils, which have gravelly
material at a depth of 20 to 40 inches; on back slopes
* The well drained Poinsett soils, which have less sand
and more clay than the major soils; on back slopes

Use and Management
Cropland

Main crops: Alfalfa, barley, corn, oats, soybeans, and
wheat

Management concerns: Egeland—wind erosion and
water erosion, low available water capacity;
Embden—wind erosion and water erosion,
moderate available water capacity

Management measures:

» These soils are better suited to early maturing crops,

such as small grain.

» Minimizing tillage and leaving crop residue on the

surface help to control erosion and conserve moisture.

» Wind stripcropping and field windbreaks help to

control wind erosion.

* Including grasses and legumes in the rotation helps to

control erosion and maintains organic matter content

and tilth.

Interpretive Groups

Land capability classification: Egeland—Ille-7;
Embden—Ille-7

Range site: Egeland—Sandy; Embden—Sandy

Windbreak suitability group: Egeland—S5; Embden—1

Pasture suitability group: Egeland—H; Embden—H

En—Exline-Aberdeen-Nahon silt loams

Composition

Exline and similar soils: 35 to 50 percent
Aberdeen and similar soils: 15 to 35 percent

Soil Survey

Nahon and similar soils: 15 to 35 percent
Contrasting inclusions: 5 to 15 percent

Setting

Landform: LLake plains

Landform position: Exline—the lower foot slopes;
Aberdeen—summits and back slopes; Nahon—foot
slopes

Slope range: 0 to 2 percent

Shape of areas: Irregular

Size of areas: 10 to 200 acres

Typical Profile
Exline

Surface layer:
0 to 2 inches—gray silt loam

Subsoil:

2 to 7 inches—dark gray and gray silty clay

7 to 18 inches—dark gray silty clay with nests of salt

18 to 26 inches—dark gray, calcareous silty clay with
nests of salt

26 to 37 inches—light brownish gray, calcareous silty
clay loam with nests of salt

Underlying material:
37 to 60 inches—light gray and white, calcareous,
varved silty clay loam

Aberdeen

Surface layer:
0 to 8 inches—dark gray silt loam

Transitional layer:
8 to 12 inches—dark gray and gray silt loam

Subsoil:

12 to 37 inches—dark gray and grayish brown silty clay

37 to 45 inches—light brownish gray, calcareous silty
clay with nests of gypsum and other salts.

Underlying material:

45 to 53 inches—light gray, calcareous silty clay loam

53 to 60 inches—light gray, mottled, calcareous, varved
silty clay loam

Nahon

Surface layer:
0 to 7 inches—dark gray silt loam

Subsurface layer:
7 to 8 inches—gray silt loam

Subsoil:

8 to 19 inches—dark gray silty clay

19 to 31 inches—dark gray and light brownish gray silty
clay with nests of salt

31 to 40 inches—light brownish gray, calcareous silty
clay loam with nests of salt

Underlying material:
40 to 55 inches—light gray, calcareous silty clay loam
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55 to 60 inches—white and pale yellow, calcareous,
varved silty clay loam

Soil Properties and Qualities

Drainage class: Exline—somewhat poorly drained;
Aberdeen—moderately well drained; Nahon—
moderately well drained

Depth to bedrock: Very deep

Depth to contrasting layer: More than 60 inches

Depth to seasonal high water table: Exline—1.5 to 3.5
feet; Aberdeen—3.5 to 5.0 feet; Nahon—3.5 to 5.0
feet

Flooding: None

Ponding: None

Permeability: Exline—very slow; Aberdeen—slow;
Nahon—very slow

Available water capacity: Exline—moderate; Aberdeen—
high; Nahon—moderate

Organic matter content: Exline—moderately low;
Aberdeen—moderate; Nahon—moderate

Surface runoff: Slow

Other propetrties: A sodium-affected subsoil in all three
soils

Inclusions

Contrasting inclusions:

» The somewhat poorly drained Bearden soils, which
have less clay than the major soils and do not have a
sodium-affected subsoil; on foot slopes

» The moderately well drained Harmony soils, which do
not have a sodium-affected subsocil; on summits and
back slopes

Use and Management
Cropland and pasture

Main crops: Exline—generally not suited to crops;
Aberdeen and Nahon—alfalfa, barley, oats, and
wheat

Management concerns: The sodium-affected subsoil,
which adversely affect crop growth by restricting the
penetration of plant roots; a slow rate of water
infiltration

Management measures:

* Proper grazing management helps to maintain plant

vigor and conserves moisture.

« Cultivated areas should be seeded to adapted

grasses.

Interpretive Groups

Land capability classification: Exline—Vls-1; Aberdeen—
IlIs-1; Nahon—IVs-2

Range site: Exline—Thin Claypan; Aberdeen—Clayey;
Nahon—Claypan

Windbreak suitability group: Exline—10; Aberdeen—4;
Nahon—9
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Pasture suitability group: Exline—NS; Aberdeen—E;
Nahon—C

Ep—Exline-Putney silt loams, 1 to 4 percent
slopes

Composition

Exline and similar soils: 35 to 55 percent
Putney and similar soils: 30 to 45 percent
Contrasting inclusions: 10 to 20 percent

Setting

Landform: Lake plains

Landform position: Exline—foot siopes; Putney—
summits and back slopes

Slope range: Exline—1 to 3 percent; Putney—2 to 4
percent

Shape of areas: Irregular

Size of areas: 5 to 100 acres

Typical Profile
Exline

Surface layer:
0 to 2 inches—gray silt loam

Subsoil:

2 to 7 inches—dark gray and gray silty clay

7 to 18 inches—dark gray silty clay with nests of salt

18 to 26 inches—dark gray, calcareous silty clay with
nests of salt

26 to 37 inches—light brownish gray, calcareous silty
clay loam with nests of salt

Underlying material:
37 to 60 inches—light gray and white, calcareous,
varved silty clay loam

Putney

Surface layer:
0 to 8 inches—dark gray silt loam

Subsoil:

8 to 15 inches—dark grayish brown silt loam

15 to 25 inches—light gray and pale yellow, calcareous
silt loam with nests of gypsum and other salts

Underlying material:

25 to 38 inches—pale yellow, calcareous silt loam

38 to 60 inches—pale yellow, calcareous, varved silt
loam

Soil Properties and Qualities

Drainage class: Exline—moderately well drained,
Putney—well drained

Depth to bedrock: Very deep

Depth to contrasting layer: More than 60 inches

Depth to seasonal high water table: Exline—3.5 t0 5.0
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feet; Putney—more than 6 feet

Flooding: None

Ponding: None

Permeability: Exline—very slow; Putney—moderate in
the upper part and moderate to slow in the lower
part

Available water capacity: Exline—moderate; Putney—
high

Organic matter content: Exline—moderately low;
Putney—moderate

Surface runoff: Slow

Other properties: A sodium-affected subsoil in the Exline
soil

Inclusions

Contrasting inclusions:

» The moderately well drained Aberdeen soils, which
have salts at a depth of more than 16 inches; on the
upper foot slopes

» The well drained Great Bend soils, which have salts at
a depth of more than 20 inches; on back slopes

e The moderately well drained Nahon soils, which have
salts at a depth of more than 16 inches; on foot slopes

Use and Management
Cropland and pasture

Main crops: Exline—generally not suited to crops;
Putney—alfalfa, barley, oats, and wheat

Management concerns: Exline—the sodium-affected
subsoil, which adversely affects crop growth by
restricting the penetration of plant roots, and a slow
rate of water infiltration; Putney—high salt content

Management measures:

» Minimizing tillage, leaving crop residue on the surface,

and including grasses and legumes in the cropping

system conserve moisture and maintain organic matter

content and tilth.

* Chiseling or subsoiling when the soil is dry increases

the rate of water infiltration.

» Cultivated areas should be seeded to adapted

grasses.

Interpretive Groups

Land capability classification: Exline—VIs-1; Putney—
lle-5

Range site: Exline—Thin Claypan; Putney—Silty

Windbreak suitability group: Exline—10; Putney—3

Pasture suitability group: Exline—NS; Putney—F

Fd—Fordville loam, 0 to 2 percent slopes

Composition
Fordville and similar soils: 80 to 90 percent
Contrasting inclusions: 10 to 20 percent

Soil Survey

Setting

Landform: Qutwash plains

Landform position: Summits and back slopes
Slope range: 0 to 2 percent

Shape of areas: Irregular

Size of areas: 5 to 100 acres

Typical Profile

Surface layer:
0 to 9 inches—very dark gray loam

Subsoil:
9 to 29 inches—very dark grayish brown and dark
brown loam

Underlying material:

29 to 33 inches—light brownish gray, calcareous
gravelly loamy sand

33 to 60 inches—pale brown, calcareous gravelly sand

Soil Properties and Qualities

Drainage class: Well drained

Depth to bedrock: Very deep

Depth to contrasting layer: 20 to 40 inches over gravelly
material

Depth to seasonal high water table: More than 6 feet

Flooding: None

Ponding: None

Permeability: Moderate in the loamy sediments and
rapid in the underlying gravelly material

Available water capacity: Moderate

Organic matter content: High

Surface runoff: Slow

Inclusions

Contrasting inclusions:

* The moderately well drained Divide soils, which are
calcareous at or near the surface; on foot slopes

* The somewhat excessively drained Renshaw soils,
which have gravelly material at a depth of 14 to 20
inches; on back slopes

Use and Management
Cropland

Main crops: Alfalfa, barley, corn, oats, soybeans, and
wheat

Management concerns: Moderate available water
capacity

Management measures:

* This soil is better suited to early maturing crops, such

as small grain.

* Minimizing tillage and leaving crop residue on the

surface conserve moisture.

* Including grasses and legumes in the rotation helps to

maintain organic matter content and tilth.

* [rrigation helps to overcome the limited water storage
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capacity if water is of adequate quantity and quality.

Interpretive Groups
Land capability classification: 11s-3
Range site: Silty
Windbreak suitability group: 6
Pasture suitability group: D1

FmA—Forman-Aastad loams, 0 to 3 percent
slopes

Composition
Forman and similar soils: 40 to 55 percent

Aastad and similar soils: 35 to 50 percent
Contrasting inclusions: 5 to 20 percent

Setting

Landform: Till plains

Landform position: Forman—summits and back slopes;
Aastad—foot slopes

Slope range: Forman—oO0 to 3 percent; Aastad—o0 to 2
percent

Shape of areas: Irregular

Size of areas: 5 to 200 acres

Typical Profile
Forman

Surface layer:
0 to 8 inches—very dark gray loam

Subsoil:

8 to 15 inches—brown clay loam

15 to 28 inches—light brownish gray, calcareous clay
loam

Underlying material:
28 to 60 inches—light yellowish brown, calcareous clay
loam

Aastad

Surface soil:
0 to 14 inches—very dark gray loam

Subsoil:

14 to 29 inches—dark grayish brown and light olive
brown clay loam

29 to 38 inches—light yellowish brown, mottled,
calcareous clay loam

Underlying material:

38 to 60 inches—olive yellow, mottled, calcareous clay
loam

Soil Properties and Qualities

Drainage class: Forman—well drained; Aastad—
moderately well drained

Depth to bedrock: Very deep

Depth to contrasting layer: More than 60 inches
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Depth to seasonal high water table: Forman—more than
6 feet; Aastad—2.5 to 4.0 feet

Flooding: None

Ponding: None

Permeability: Moderately slow

Available water capacity: High

Organic matter content: High

Surface runoff: Siow

Other properties: Runoff water flows over the Aastad
soil during periods of rainfall or snowmelt.

Inclusions

Contrasting inclusions:

* The well drained Buse soils, which are calcareous at
or near the surface; on shoulder slopes

* The very poorly drained Parnell soils in basins

Similar soils:

* Soils that have more silt and less sand

» Soils that have less clay in the subsoil than the
Forman soll

Use and Management
Cropland

Main crops: Alfalfa, barley, corn, oats, soybeans, and
wheat

Management concerns: Slight

Management measures:

» Managing crop residue conserves moisture and

maintains organic matter content and tilth.

Interpretive Groups

Land capability classification: Forman—I-2; Aastad—I-3
Range site: Forman—Silty; Aastad—Loamy Overflow
Windbreak suitability group: Forman—3; Aastad—1
Pasture suitability group: Forman—F; Aastad—K

FmB—Forman-Aastad loams, 1 to 6 percent
slopes

Composition

Forman and similar soils: 50 to 65 percent
Aastad and similar soils: 25 to 40 percent
Contrasting inclusions: 10 to 20 percent

Setting

Landform: Till plains

Landform position: Forman—summits and back slopes;
Aastad—foot slopes

Slope range: Forman—2 to 6 percent; Aastad—1 to 2
percent

Shape of areas: Irregular

Size of areas: 5 to 500 acres
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Typical Profile
Forman

Surface layer:
0 to 8 inches—very dark gray loam

Subsoil:

8 to 15 inches—brown clay loam

15 to 28 inches—light brownish gray, calcareous clay
loam

Underlying material:

28 to 60 inches—Ilight yellowish brown, calcareous clay
loam

Aastad

Surface soil:
0 to 14 inches—very dark gray loam

Subsoil:

14 to 29 inches—dark grayish brown and light olive
brown clay loam

29 to 38 inches—light yellowish brown, mottled,
calcareous clay loam

Underlying material:
38 to 60 inches—olive yellow, mottled, calcareous clay
loam

Soil Properties and Qualities

Drainage class: Forman—well drained; Aastad—
moderately well drained

Depth to bedrock: Very deep

Depth to contrasting layer: More than 60 inches

Depth to seasonal high water table: Forman—maore than
6 feet; Aastad—2.5 to 4.0 feet

Flooding: None

Ponding: None

Permeability: Moderately slow

Available water capacity: High

Organic matter content: High

Surface runoff: Forman—medium; Aastad—slow

Other properties: Runoff water flows over the Aastad
soil during periods of rainfall or snowmelt.

Inclusions

Contrasting inclusions:

» The well drained Buse soils, which are calcareous at
or near the surface; on shoulder slopes

» The very poorly drained Parnell soils in basins

Similar soils:

* Soils that have less clay in the subsoil than the
Forman soil

* Soils that have more silt and less sand

Use and Management
Cropland

Main crops: Alialfa, barley, corn, oats, soybeans, and
wheat

Soil Survey

Management concerns: Water erosion

Management measures:

* Minimizing tillage and leaving crop residue on the
surface help to control erosion and conserve moisture.
* Contour farming and grassed waterways help to
control water erosion, but slopes in most areas are too
short or too irregular for contour farming and terraces.

* Including grasses and legumes in the rotation helps to
control erosion and maintains organic matter content
and tilth.

Interpretive Groups

Land capability classification: Forman—Ile-2; Aastad—
-3

Range site: Forman—Silty; Aastad—Loamy Overflow

Windbreak suitability group: Forman—3; Aastad—1

Pasture suitability group: Forman—F; Aastad—K

FnB—Forman-Aastad-Parnell complex, 0 to
6 percent slopes

Composition
Forman and similar soils: 35 to 50 percent
Aastad and similar soils: 20.to 35 percent
Parnell and similar soils: 15 to 30 percent
Contrasting inclusions: 5 to 15 percent

Setting

Landform: Till plains

Landform position: Forman—summits and back slopes;
Aastad—foot slopes; Parnell—basins

Slope range: Forman—2 to 6 percent; Aastad—1 to 2
percent; Parnell—0 to 1 percent

Shape of areas: Irregular

Size of areas: 10 to 200 acres

Typical Profile

Forman

Surface layer:

0 to 8 inches—very dark gray loam

Subsoil:

8 to 15 inches—brown clay loam

15 to 28 inches—light brownish gray, calcareous clay
loam

Underlying material:

28 to 60 inches—light yellowish brown, calcareous clay
loam

Aastad

Surface soil:

0 to 14 inches—very dark gray loam

Subsoil:

14 to 29 inches—dark grayish brown and light olive
brown clay loam
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29 to 38 inches—light yellowish brown, mottled,
calcareous clay loam

Underlying material:
38 to 60 inches—olive yellow, mottled, calcareous clay
loam

Parnell

Surface soil:
0 to 17 inches—dark gray silty clay loam

Subsoil:
17 to 38 inches—dark gray silty clay

Underlying material:

38 to 47 inches—dark gray, calcareous clay

47 to 60 inches—light gray, mottled, calcareous clay
loam

Soil Properties and Qualities

Drainage class: Forman—well drained; Aastad—
moderately well drained; Parnell-—very poorly
drained

Depth to bedrock: Very deep

Depth to contrasting layer: More than 60 inches

Seasonal high water table: Forman—at a depth of more
than 6 feet; Aastad—at a depth of 2.5 to 4.0 feet;
Parnell—1.0 foot above to 0.5 foot below the
surface

Flooding: None

Ponding: Forman—none; Aastad—none; Parnell—
frequent for very long periods

Permeability: Forman—moderately slow; Aastad—
moderately slow; Parnell—slow

Available water capacity: High

Organic matter content: High

Surface runoff: Forman—medium; Aastad—slow;
Parnell—negligible ,

Other properties: Runoff water flows over the Aastad
soil during periods of rainfall or snowmelt.

Inclusions

Contrasting inclusions:

» The well drained Buse soils, which are calcareous at
or near the surface; on shoulder slopes

* The somewhat poorly drained Hamerly soils, which
are calcareous at or near the surface; on foot

slopes

* The poorly drained Vallers soils, which are calcareous
at or near the surface; on toe slopes

Simifar soils:

¢ Soils that have more silt and less sand than the
Forman and Aastad soils

*» Soils that have less clay in the subsoil than the
Forman soif

» Calcareous soils in basins
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Use and Management
Cropland

Main crops: Forman and Aastad—alfalfa, barley, corn,
oats, soybeans, and wheat; Parnell—generally not
suited to crops

Management concerns: Forman—water erosion;
Parnell—wetness

Management measures:

* Minimizing tillage and ieaving crop residue on the

surface help to control erosion and conserve moisture.

* Contour farming and grassed waterways help to

control water erosion, but slopes in most areas are oo

short or too irregular for contour farming.

* Including grasses and legumes in the rotation helps to

control erosion and maintains organic matter content

and tilth.

* Existing drainage systems should be maintained on

the Parnell soil.

* Deferring tillage in areas of the Parnell soil during wet

periods helps to minimize surface compaction.

Interpretive Groups

Land capability classification: Forman—Ile-2; Aastad—
I-3; Parnell—Vw-2

Range site: Forman—Silty; Aastad—Loamy Overflow;
Parnell—Shallow Marsh

Windbreak suitability group: Forman—3; Aastad—1;
Parnell—10

Pasture suitability group: Forman—F; Aastad—K;
Parnell—B2

FoB—Forman-Buse-Aastad loams, 1 to 6
percent slopes _
Composition
Forman and similar soils: 35 to 50 percent
Buse and similar soils: 25 to 35 percent

Aastad and similar soils: 15 to 25 percent
Contrasting inclusions: 5 to 15 percent

Setting

Landform: Till plains

Landform position: Forman—summits and back slopes;
Buse—shoulder slopes; Aastad—foot slopes

Slope range: Forman—2 to 6 percent; Buse—3 to 6
percent; Aastad—1 to 2 percent

Shape of areas: Irregular

Size of areas: 5 to 900 acres

Typical Profile

Forman

Surface layer:
0 to 8 inches—very dark gray loam
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Subsoil:

8 to 15 inches—brown clay loam

15 to 28 inches—light brownish gray, calcareous clay
loam

Underlying material:

28 to 60 inches—light yellowish brown, calcareous clay
loam

Buse

Surface layer:
0 to 7 inches—dark grayish brown, calcareous loam

Subsoil:

7 to 22 inches—light yellowish brown, calcareous clay
loam

Underlying material:

22 to 60 inches—Ilight yellowish brown, calcareous clay
loam

Aastad

Surface soil:
0 to 14 inches—very dark gray loam

Subsoil:

14 to 29 inches—dark grayish brown and light olive
brown clay loam

29 to 38 inches—light yellowish brown, mottled,
calcareous clay loam

Underlying material:

38 to 60 inches—olive yellow, mottled, calcareous clay
loam

Soil Properties and Qualities

Drainage class: Forman—well drained; Buse—well
drained; Aastad—moderately well drained

Depth to bedrock: Very deep

Depth to contrasting layer: More than 60 inches

Depth to seasonal high water table: Forman—more than
6 feet; Buse—more than 6 feet; Aastad—2.5 to 4.0
feet

Flooding: None

Ponding: None

Permeability: Moderately slow

Available water capacity: High

Organic matter content: Forman—high; Buse—
moderately low; Aastad—high

Surface runoff: Forman—medium; Buse—medium;
Aastad—slow

Other properties: The Buse soil has a high content of
lime. Runoff water flows over the Aastad soil during
periods of rainfall or snowmelt.

Inclusions

Contrasting inclusions:

* The well drained Kranzburg soils, which have less
sand and more silt in the surface layer and subsoil than
the major soils; on back slopes

Soil Survey

* The moderately well drained La Prairie soils, which
formed in alluvium; on high flood plains

* The very poorly drained Parnell soils, which are dark
to a depth of more than 24 inches; in basins

Similar soils:
* Soils that have less clay in the subsoil than the
Forman soil
* Soils that have a thinner surface layer than the Buse
soil

Use and Management

Cropland

Main crops: Alfalfa, barley, corn, oats, soybeans, and
wheat

Management concerns: Forman—water erosion; Buse—
wind erosion, water erosion, and the high content of
lime, which adversely affects the availability of plant
nutrients

Management measures:

* Minimizing tillage and leaving crop residue on the

surface help to control erosion and conserve moisture.

* Contour farming and grassed waterways help to

control water erosion, but slopes in most areas are too

short or too irregular for contour farming.

* Wind stripcropping and field windbreaks help to

control wind erosion.

* Including grasses and legumes in the rotation helps to

control erosion and maintains organic matter content,

fertility, and tilth.

Interpretive Groups

Land capability classification: Forman—Iie-2; Buse—
Ille-6; Aastad—I-3

Range site: Forman—S8ilty; Buse—Thin Upland;
Aastad—Loamy Overflow

Windbreak suitability group: Forman—3; Buse—8;
Aastad—1

Pasture suitability group: Forman—F; Buse—G;
Aastad—K

FoC—Forman-Buse-Aastad loams, 2 to 9
percent slopes

Composition
Forman and similar soils: 35 to 50 percent
Buse and similar soils: 25 to 45 percent
Aastad and similar soils: 15 to 25 percent
Contrasting inclusions: 5 to 15 percent

Setting

Landform: Moraines

Landform position: Forman—back slopes; Buse—
shoulder slopes; Aastad—foot slopes

Slope range: Forman—6 to 9 percent; Buse—6 to 9
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percent; Aastad—2 to 6 percent
Shape of areas: Irregular
Size of areas: 10 to 1,000 acres

Typical Profile
Forman

Surface layer:
0 to 8 inches—very dark gray loam

Subsoil:

8 to 15 inches—brown clay loam

15 to 28 inches—light brownish gray, calcareous clay
loam

Underlying material:
28 to 60 inches—light yellowish brown, calcareous clay
loam

Buse

Surface layer:
0 to 7 inches—dark grayish brown, calcareous loam

Subsoil:
7 to 22 inches—light yellowish brown, calcareous clay
loam

Underlying material:
22 to 60 inches—light yellowish brown, calcareous clay
loam

Aastad

Surface soil:
0 to 14 inches—very dark gray loam

Subsoil:

14 to 29 inches—dark grayish brown and light olive
brown clay loam

29 to 38 inches—light yellowish brown, mottled,
calcareous clay loam

Underlying material:
38 to 60 inches—olive yellow, mottled, calcareous clay
loam

Soil Properties and Qualities

Drainage class: Forman—well drained; Buse—well
drained; Aastad—moderately well drained

Depth to bedrock: Very deep

Depth to contrasting layer: More than 60 inches

Depth to seasonal high water table: Forman—more than
6 feet; Buse—more than 6 feet; Aastad—2.5 to 4.0
feet

Flooding: None

Ponding: None

Permeability: Moderately slow

Available water capacity: High

Organic matter content: Forman—high; Buse—
moderately low; Aastad—high

Surface runoff: Medium

Other properties: The Buse soil has a high content of
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lime. Runoff water flows over the Aastad soil during
periods of rainfall or snowmelt.

Inclusions

Contrasting inclusions:

» The somewhat poorly drained Hamerly soils on foot
slopes

» The moderately well drained La Prairie soils, which
formed in alluvium; on high flood plains

* The very poorly drained Parnell soils in basins

Similar soils:
» Soils that have less clay in the subsoil than the
Forman soil
+ Soils that have a thinner surface layer than the Buse
soil

Use and Management
Cropland

Main crops: Alfalfa, barley, corn, oats, soybeans, and
wheat

Management concerns: Forman—water erosion; Buse—
wind erosion, water erosion, and the high content of
lime, which adversely affects the availability of plant
nutrients

Management measures:

 Minimizing tillage and leaving crop residue on the

surface help to control erosion and conserve moisture.

« Contour farming, terraces, and grassed waterways

help to control water erosion, but slopes in most areas

are too short or too irregular for contour farming and

terraces.

» Wind stripcropping and field windbreaks help to

control wind erosion.

* Including grasses and legumes in the rotation helps to

control erosion and maintains organic matter content,

fertility, and tilth.

Interpretive Groups

Land capability classification: Forman—Ille-1; Buse—
IVe-2; Aastad—Ile-1

Range site: Forman—Silty; Buse—Thin Upland;
Aastad—Silty

Windbreak suitability group: Forman—3; Buse—8;
Aastad—1

Pasture suitability group: Forman—F; Buse—G;
Aastad—F

FpB—Forman-Buse-Parnell complex, 0 to 6
percent slopes

Composition

Forman and similar soils: 35 to 50 percent
Buse and similar soils: 25 to 35 percent
Parnell and similar soils: 15 to 25 percent
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Contrasting inclusions: 5 to 15 percent

Setting

Landform: Till plains

Landform position: Forman—summits and back slopes;
Buse—shoulder slopes; Parnell—basins

Slope range: Forman—2 to 6 percent; Buse—3 to 6
percent; Parnell—0 to 1 percent

Shape of areas: Irregular

Size of areas: 10 to 300 acres

Typical Profile
Forman

Surface layer:
0 to 8 inches—very dark gray loam

Subsoil:

8 to 15 inches—brown clay loam

15 to 28 inches—light brownish gray, calcareous clay
loam

Underlying material:
28 to 60 inches—Ilight yellowish brown, calcareous clay
loam

Buse

Surface layer:
0 to 7 inches—dark grayish brown, calcareous loam

Subsoil:
7 to 22 inches—light yellowish brown, calcareous clay
loam

Underlying material:
22 to 60 inches—light yellowish brown, calcareous clay
loam

Parnell

Surface soil:
0 to 17 inches—dark gray silty clay loam

Subsoil:
17 to 38 inches—dark gray silty clay

Underlying material:

38 to 47 inches—dark gray, calcareous clay

47 to 60 inches—light gray, mottled, calcareous clay
loam

Soil Properties and Qualities

Drainage class Forman—well drained; Buse—well
drained; Parnell—very poorly drained

Depth to bedrock: Very deep

Depth to contrasting layer: More than 60 inches

Seasonal high water table: Forman—at a depth of more
than 6 feet; Buse—at a depth of more than 6 feet;
Parnell—1.0 foot above to 0.5 foot below the
surface

Flooding: None

Ponding: Forman—none; Buse—none; Parnell—

Soil Survey

frequent for very long periods

Permeability: Forman—moderately slow; Buse—
moderately slow; Parnell—slow

Available water capacity: High

Organic matter content: Forman—high; Buse—
moderately low; Parnell—high

Surface runoff: Forman—medium; Buse—medium;
Parnell—negligible

Other properties: A high content of lime in the Buse soil

Inclusions

Contrasting inclusions:

* The moderately well drained Aastad soils on foot
slopes

* The somewhat poorly drained Hamerly soils on foot
slopes

Similar soils:

* Soils that have less clay in the subsoil than the
Forman soil

* Soils that have a thinner surface layer than the Buse
soil

* Calcareous soails in basins

Use and Management
Cropland

Main crops: Forman and Buse—alfalfa, barley, corn,
oats, soybeans, and wheat; Parnell—generally not
suited to crops

Management concerns: Forman—water erosion; Buse—
wind erosion, water erosion, and the high content of
lime, which adversely affects the availability of plant
nutrients; Parnell—wetness

Management measures:

* Minimizing tillage and leaving crop residue on the

surface help to control erosion and conserve moisture.

» Contour farming and grassed waterways help to

control water erosion, but slopes in most areas are too

short or too irregular for contour farming.

» Wind stripcropping and field windbreaks help to

control wind erosion.

* Including grasses and legumes in the rotation helps to

control erosion and maintains organic matter content,

fertility, and tilth.

* Existing drainage systems should be maintained on

the Parnell soil.

 Deferring tillage in areas of the Parnell soil during wet

periods helps to minimize surface compaction.

Interpretive Groups
Land capability classification: Forman—Ile-2; Buse—
llle-6; Parnell—Vw-2
Range site: Forman—Silty; Buse—Thin Upland;
Parnell—Shallow Marsh
Windbreak suitability group: Forman—3; Buse—8;
Parnell—10
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Pasture suitability group: Forman—F; Buse—G;
Parnell—B2

FpC—Forman-Buse-Parnell complex, 0 to 9
percent slopes

Composition
Forman and similar soils: 35 to 50 percent
Buse and similar soils: 25 to 35 percent
Parnell and similar soils: 15 to 25 percent
Contrasting inclusions: 5 to 15 percent

Setting

Landform: Moraines

Landform position: Forman—back slopes; Buse—
shoulder slopes; Parnell—basins

Slope range: Forman—2 to 9 percent; Buse—3 to 9
percent; Parnell—0 to 1 percent

Shape of areas: Irregular

Size of areas: 5 to 200 acres

Typical Profile
Forman

Surface layer:
0 to 8 inches—very dark gray loam

Subsoil:

8 to 15 inches—brown clay loam

15 to 28 inches—light brownish gray, calcareous clay
loam

Underlying material:
28 to 60 inches—light yellowish brown, calcareous clay
loam

Buse

Surface layer:
0 to 7 inches—dark grayish brown, calcareous loam

Subsoil:
7 to 22 inches—light yellowish brown, calcareous clay
loam

Underlying material:

22 to 60 inches—light yellowish brown, calcareous clay
loam

Parnell

Surface soil:

0 to 17 inches—dark gray silty clay loam
Subsoil:

17 to 38 inches—dark gray silty clay
Underlying material:

38 to 47 inches—dark gray, calcareous clay

47 to 60 inches—light gray, mottled, calcareous clay
loam

45

Soil Properties and Qualities

Drainage class: Forman—well drained; Buse—well
drained; Parnell—very poorly drained

Depth to bedrock: Very deep

Depth to contrasting layer: More than 60 inches

Seasonal high water table: Forman—at a depth of more
than 6 feet; Buse—at a depth of more than 6 feet;
Parnell—1.0 foot above to 0.5 foot below the
surface

Flooding: None

Ponding: Forman—none; Buse—none; Parnell—
frequent for very long periods

Permeability: Forman—moderately slow; Buse—
moderately slow; Parnell—slow

Available water capacity: High

Organic matter content: Forman—nhigh; Buse—
moderately low; Parnell—high

Surface runoff: Forman—medium; Buse—medium;
Parnell—negligible

Other properties: A high content of lime in the Buse soil

Inclusions

Contrasting inclusions:

* The moderately well drained Aastad soils on foot
slopes

» The somewhat poorly drained Hamerly soils on foot
slopes

» The poorly drained Vallers soils on toe slopes

Similar soils:

+ Soils that have less clay in the subsoil than the
Forman soil

» Soils that have a thinner surface layer than the Buse
soil

¢ Calcareous soils in basins

Use and Management
Cropland

Main crops: Forman and Buse—alfalfa, barley, corn,
oats, soybeans, and wheat; Parnell—generally not
suited to crops

Management concerns: Forman—water erosion; Buse—
wind erosion, water erosion, and the high content of
lime, which adversely affects the availability of plant
nutrients; Parnell—wetness

Management measures:

» Minimizing tillage and leaving crop residue on the

surface help to control erosion and conserve moisture.

* Contour farming, terraces, and grassed waterways

help to control water erosion, but the slopes in most

areas are too short or too irregutar for contour farming
and terraces.

» Wind stripcropping and field windbreaks heip to

control wind erosion.

» Including grasses and legumes in the rotation helps to



46

control erosion and maintains organic matter content,
fertility, and tilth.

* Existing drainage systems should be maintained on
the Parnell soil.

» Deferring tillage in areas of the Parnell soil during wet
periods helps to minimize surface compaction.

Interpretive Groups

Land capability classification: Forman—Ille-1; Buse—
IVe-2; Parnell—Vw-2

Range site: Forman—Silty; Buse—Thin Upland;
Parnell—Shallow Marsh

Windbreak suitability group: Forman—3; Buse—S8;
Parnell—10

Pasture suitability group: Forman—F; Buse—G;
Parnell—B2

Gb—Great Bend silt loam, 0 to 2 percent
slopes

Composition

Great Bend and similar soils: 85 to 95 percent
Contrasting inclusions: 5 to 15 percent

Setting

Landform: Lake plains

Landform position: Summits and back slopes
Slope range: 0 to 2 percent

Shape of areas: Irregular

Size of areas: 10 to 150 acres

Typical Profile

Surface layer:
0 to 7 inches—dark gray silt loam

Subsoil:
7 to 17 inches—grayish brown and pale brown silt loam
17 to 30 inches—pale yellow, calcareous silt loam

Underlying material:

30 to 52 inches—light gray, calcareous, varved silt loam

52 to 60 inches—light brownish gray, calcareous very
fine sandy loam

Soil Properties and Qualities

Drainage class: Well drained

Depth to bedrock: Very deep

Depth to contrasting layer: More than 60 inches

Depth to seasonal high water table: More than 6 feet

Flooding: None

Ponding: None

Permeability: Moderate in the upper part, moderate to
slow in the lower part

Available water capacity: High

Organic matter content: Moderate

Surface runoff: Slow

Soil Survey

Inclusions

Contrasting inclusions:

* The somewhat poorly drained Bearden soils, which
are calcareous at or near the surface; on foot slopes
* The moderately well drained Harmony soils, which
have less silt and more clay in the subsoil than the
Great Bend soil; on foot slopes

Similar soils:
* Soils that have gypsum and other salts within a depth
of 20 inches

Use and Management
Cropland

Main crops: Alfalfa, barley, corn, oats, soybeans, and
wheat

Management concerns: Few limitations

Management measures:

* Measures that conserve moisture are needed.

* Managing crop residue conserves moisture and

maintains organic matter content and tilth.

Interpretive Groups
Land capability classification: llc-2
Range site: Silty
Windbreak suitability group: 3
Pasture suitability group: F

Gp—Great Bend-Putney silt loams, 0 to 2
percent slopes

Composition

Great Bend and similar soils: 40 to 55 percent
Putney and similar soils: 30 to 40 percent
Contrasting inclusions: 10 to 20 percent

Setting

Landform: Lake plains

Landform position: Great Bend—summits and back
slopes; Putney—back slopes

Slope range: 0 to 2 percent

Shape of areas: Irregular

Size of areas: 10 to 200 acres

Typical Profile
Great Bend

Surface layer:

0 to 7 inches—dark gray silt loam

Subsoil:

7 to 17 inches—qgrayish brown and pale brown silt loam
17 to 30 inches—pale yellow, calcareous silt loam
Underlying material:

30 to 52 inches—light gray, calcareous, varved silt loam
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52 to 60 inches—light brownish gray, calcareous very
fine sandy loam

Putney

Surface layer:
0 to 8 inches—dark gray silt loam

Subsoil:

8 to 15 inches—dark grayish brown silt loam

15 to 25 inches—light gray and pale yellow, calcareous
silt loam with nests of gypsum and other salts

Underlying material:

25 to 38 inches—pale yellow, calcareous silt loam

38 to 60 inches—pale yellow, calcareous, varved silt
loam

Soil Properties and Qualities

Drainage class: Well drained

Depth to bedrock: Very deep

Depth to contrasting layer: More than 60 inches

Depth to seasonal high water table: More than 6 feet

Flooding: None

Ponding: None

Permeability: Moderate in the upper part, moderate to
slow in the lower part

Available water capacity: High

Organic matter content: Moderate

Surface runoff: Slow

Other properties: The Putney soil has soluble salts
below a depth of 15 inches.

inclusions

Contrasting inclusions:

» The moderately well drained Aberdeen soils, which
have a sodium-affected subsoil; on the lower foot
slopes

» The somewhat poorly drained Bearden soils, which
are calcareous at or near the surface; on foot slopes
* The moderately well drained Harmony soils, which
have more clay in the subsoil than the major soils; on
the upper foot slopes

Use and Management
Cropland

Main crops: Alfalfa, barley, corn, oats, soybeans, and
wheat

Management concerns: Great Bend—few limitations;
Putney—high content of salt

Management measures:

« Measures that conserve moisture are needed in areas

of the Great Bend soil.

* Minimizing tillage and leaving crop residue on the

surface conserve moisture and maintain organic matter

content and tilth.

» Including grasses and legumes in the rotation helps to

maintain organic matter content, fertility, and tilth.
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* Salt-tolerant crops should be planted.

Interpretive Groups

Land capability classification: Great Bend—llic-2;
Putney—IIs-3

Range site: Great Bend—Silty; Putney—Silty

Windbreak suitability group: Great Bend—3; Putney—3

Pasture suitability group: Great Bend—F; Putney—F

GzC—Great Bend-Zell-Huffton silt loams, 4
to 9 percent slopes

Composition

Great Bend and similar soils: 30 to 40 percent
Zell and similar soils: 20 to 35 percent

Huffton and similar soils: 15 to 25 percent
Contrasting inclusions: 5 to 20 percent

Setting

Landform: Lake plains

Landform position: Great Bend—back slopes; Zell—
shoulder slopes; Huffton—shoulder slopes

Slope range: Great Bend—4 to 9 percent; Zell—6 to 9
percent; Huffton—6 to 9 percent

Shape of areas: Irregular

Size of areas: 5 to 50 acres

Typical Profile
Great Bend

Surface layer:

0 to 7 inches—dark gray silt loam

Subsoil:

7 to 17 inches—grayish brown and pale brown silt loam

17 to 30 inches—pale yellow, calcareous silt loam

Underlying material:

30 to 52 inches—light gray, calcareous, varved silt loam

52 to 60 inches—light brownish gray, calcareous very
fine sandy loam

Zell

Surface layer:
0 to 7 inches—dark gray, calcareous silt loam

Subsoil:
7 to 23 inches—light gray, calcareous silt loam

Underlying material:

23 to 50 inches—pale yellow and light brownish gray,
calcareous, varved silt loam and very fine sandy
loam

50 to 60 inches—light gray, calcareous, varved silt loam

Huffton

Surface layer:
0 to 7 inches—dark grayish brown, calcareous silt loam
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Subsoil:
7 to 25 inches—light gray and pale yellow, calcareous
silt loam with nests of salt

Underlying material:

25 to 35 inches—pale yellow, calcareous, varved silt
loam with nests of salt

35 to 60 inches—pale yellow and gray, calcareous,
varved silt loam

Soil Properties and Qualities

Drainage class: Well drained

Depth to bedrock: Very deep

Depth to contrasting layer: More than 60 inches

Depth to seasonal high water table: More than 6 feet

Flooding: None

Ponding: None

Permeability: Great Bend—moderate in the upper part,
moderate to slow in the lower part; Zell—moderate;
Huffton—moderate in the upper part, moderate to
slow in the lower part

Available water capacity: Great Bend—high; Zell—high;
Huffton—moderate

Organic matter content: Great Bend—moderate; Zell—
moderately low; Huffton—moderately low

Surface runoff: Medium

Other properties: A high content of lime in the Zell and
Huffton soils; moderate salinity in the Huffton soil

Inclusions

Contrasting inclusions:

» The well drained Beotia soils, which are dark to a
depth of more than 16 inches; on foot slopes

+ The somewhat poorly drained Bearden soils on the
lower foot slopes

Similar soils:
* Soils that have more clay and less silt and very fine
sand than the Great Bend soil

Use and Management
Cropland

Main crops: Alfalfa, barley, corn, oats, soybeans, and
wheat

Management concerns: Great Bend—water erosion;
Zell—wind erosion, water erosion, and the high
content of lime, which adversely affects the
availability of plant nutrients; Huffton—wind erosion,
water erosion, the high content of lime, which
adversely affects the availability of plant nutrients,
and the moderate content of salt

Management measures:

* Minimizing tillage and leaving crop residue on the

surface help to control erosion and conserve moisture.

» Contour farming, terraces, and grassed waterways

help to control water erosion, but the slopes in some

Soil Survey

areas are too short or too irregular for contour farming
and terraces.

» Wind stripcropping and field windbreaks help to
control wind erosion.

* Including grasses and legumes in the rotation helps to
control erosion and maintains organic matter content,
fertility, and tilth.

 Salt-tolerant crops should be planted.

Interpretive Groups

Land capability classification: Great Bend—llle-1; Zell—
IVe-3; Huffton—[Ve-3

Range site: Great Bend—Silty; Zell—Thin Upland;
Huffton—Thin Upland

Windbreak suitability group: Great Bend—3; Zell—8;
Huffton—8

Pasture suitability group: Great Bend—F; Zell—G;
Huffton—G

HaA—Hamerly loam, 0 to 2 percent slopes

Composition

Hamerly and similar soils: 75 to 90 percent
Contrasting inclusions: 10 to 25 percent

Setting

Landform: Till plains

Landform position: Foot slopes
Slope range: 0 to 2 percent
Shape of areas: Long and narrow
Size of areas: 5 to 100 acres

Typical Profile

Surface layer:
0 to 11 inches—dark gray, calcareous loam

Subsoil:

11 to 23 inches—light brownish gray, calcareous loam

23 to 28 inches—light yellowish brown, mottled,
calcareous loam

Underlying material:
28 to 60 inches—light yellowish brown, mottled,
calcareous clay loam

Soil Properties and Qualities

Drainage class: Somewhat poorly drained

Depth to bedrock: Very deep

Depth to contrasting layer: More than 60 inches
Depth to seasonal high water table: 1.5 to 3.5 feet
Flooding: None

Ponding: None

Permeability: Moderately slow

Available water capacity: Moderate

Organic matter content: Moderate

Surface runoff: Slow
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Other properties: A high content of lime

Inclusions

Contrasting inclusions:

* The moderately well drained Aastad soils, which are
not calcareous at or near the surface and have dark
colors more than 16 inches thick; on foot slopes

* The very poorly drained Parnell soils in basins

* The poorly drained Vallers soils on toe slopes

Similar soils:
* Soils that have more silt and less sand

Use and Management
Cropland

Main crops: Alfalfa, barley, corn, oats, soybeans, and
wheat

Management concerns: The high content of lime, which
adversely affects the availability of plant nutrients;
wind erosion

Management measures:

* Minimizing tillage and leaving crop residue on the

surface conserve maoisture and help to control erosion.

* Wind stripcropping and field windbreaks help to

control wind erosion.

* Including grasses and legumes in the rotation helps to

control erosion and maintains organic matter content,

fertility, and tilth.

Interpretive Groups

Land capability classification: 11s-4
Range site: Limy Subirrigated
Windbreak suitability group: 1
Pasture suitability group: F

HaB—Hamerly loam, 2 to 6 percent slopes

Composition

Hamerly and similar soils: 75 to 85 percent
Contrasting inclusions: 15 to 25 percent

Setting
Landform: Till plains
Landform position: Foot slopes
Slope range: 2 to 6 percent
Shape of areas: Irregular
Size of areas: 10 to 80 acres

Typical Profile

Surface layer:
0 to 11 inches—dark gray, calcareous loam

Subsoil:
11 to 23 inches—light brownish gray, calcareous loam
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23 to 28 inches—light yellowish brown, mottled,
calcareous loam

Underlying material:
28 to 60 inches—light yellowish brown, mottled,
calcareous clay loam

Soil Properties and Qualities

Drainage class: Somewhat poorly drained
Depth to bedrock: Very deep

Depth to contrasting layer: More than 60 inches
Depth to seasonal high water table: 1.5 to 3.5 feet
Flooding: None

Ponding: None

Permeability: Moderately slow

Available water capacity: Moderate

Organic matter content: Moderate

Surface runoff: Rapid

Other properties: A high content of lime

Inclusions

Contrasting inclusions:

* The well drained Forman soils, which are not
calcareous at or near the surface; on back slopes
* The very poorly drained Parnell soils in basins

* The poorly drained Vallers soils on toe slopes

Similar soils:
* Soils that have more silt and less sand

Use and Management
Cropland

Main crops: Alfalfa, barley, corn, oats, soybeans, and
wheat

Management concerns: Wind erosion and water erosion;
the high content of lime, which adversely affects the
availability of plant nutrients

Management measures:

* Minimizing tillage and leaving crop residue on the

surface conserve moisture and help to control erosion.

» Contour farming and grassed waterways help to

control water erosion, but slopes in most areas are too

short or too irregular for contour farming.

» Wind stripcropping and field windbreaks help to

control wind erosion.

* Including grasses and legumes in the rotation helps to

control erosion and maintains organic matter content,

fertility, and tilth.

Interpretive Groups

Land capability classification: |lle-8
Range site: Limy Subirrigated
Windbreak suitability group: 1
Pasture suitability group: F
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Hb—Hamerly-Parnell complex
Composition
Hamerly and similar soils: 45 to 60 percent

Parnell and similar soils: 30 to 45 percent
Contrasting inclusions: 5 to 15 percent

Setting

Landform: Till plains

Landform position: Hamerly—foot slopes; Parnell—
basins

Slope range: Hamerly—0 to 4 percent; Parnell—0 to 1
percent

Shape of areas: Irregular

Size of areas: 10 to 200 acres

Typical Profile
Hamerly

Surface layer:
0 to 11 inches—dark gray, calcareous loam

Subsoil:

11 to 28 inches—light brownish gray, calcareous loam

23 to 28 inches—light yellowish brown, mottled,
calcareous loam

Underlying material:
28 to 60 inches—light yellowish brown, mottled,
calcareous clay loam

Parnell

Surface soil:

0 to 17 inches—dark gray silty clay loam

Subsoil:

17 to 38 inches—dark gray silty clay

Underlying material:

38 to 47 inches—dark gray, calcareous clay

47 to 60 inches—light gray, mottled, calcareous clay
loam :

Soil Properties and Qualities

Drainage class: Hamerly—somewhat poorly drained;
Parnell—very poorly drained

Depth to bedrock: Very deep

Depth to contrasting layer: More than 60 inches

Seasonal high water table: Hamerly—at a depth of 1.5
to 3.5 feet; Parnell—1.0 foot above to 0.5 foot
below the surface

Flooding: None

Ponding: Hamerly—none; Parnell—frequent for very
long periods

Permeability: Hamerly—moderately slow; Parnell—slow

Available water capacity: Hamerly—moderate; Parnell—
high

Organic matter content: Hamerly—moderate; Parnell—
high

Surface runoff: Hamerly—slow; Parnell—negligible

Soil Survey

Other properties: A high content of lime in the Hamerly
sail

Inclusions

Contrasting inclusions:

* The moderately well drained Aastad soils on foot
slopes

* The well drained Forman soils on back slopes

* The poorly drained Vallers soils on toe slopes

Similar soils:
¢ Calcareous soils in basins

Use and Management
Cropland and pasture

Main crops: Hamerly—alfalfa, barley, corn, oats, and
wheat; Parnell—generally not suited to crops

Management concerns: Hamerly—the high content of
lime, which adversely affects the availability of plant
nutrients, and wind erosion; Parnell-—wetness

Management measures:

* Minimizing tillage and leaving crop residue on the

surface conserve moisture and help to control erosion.

¢ Including grasses and legumes in the rotation helps to

control erosion and maintains organic matter content,

fertility, and tilth.

* The existing drainage systems should be maintained

in areas of the Parnell soil.

 Deferring tillage in areas of the Parnell soil during wet

periods helps to prevent surface compaction.

* Restricting grazing during wet periods also helps to

prevent surface compaction.

Interpretive Groups

Land capability classification: Hamerly—Ils-4; Parnell—
Vw-2

Range site: Hamerly—Limy Subirrigated; Parnell—
Shallow Marsh

Windbreak suitability group: Hamerly—1; Parnell—10

Pasture suitability group: Hamerly—F; Parnell—B2

Hd—Harmony-Aberdeen silty clay loams

Composition
Harmony and similar soils: 45 to 55 percent

Aberdeen and similar soils: 30 to 45 percent
Contrasting inclusions: 5 to 15 percent

Setting
Landform: Lake plains
Landform position: Harmony—summits and back slopes;
Aberdeen—foot slopes
Slope range: 0 to 2 percent
Shape of areas: Irregular
Size of areas: 10 to 100 acres
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Typical Profile
Harmony

Surface soil:
0 to 10 inches—dark gray silty clay loam

Subsoil:

10 to 26 inches—dark gray and grayish brown silty clay

26 to 36 inches—light brownish gray, calcareous silty
clay loam

Underlying material:

36 to 46 inches—light brownish gray, calcareous silty
clay loam

46 to 60 inches—Ilight gray, calcareous silt loam

Aberdeen

Surface layer:
0 to 8 inches—dark gray silty clay loam

Transitional layer:
8 to 12 inches—dark gray and gray silty clay loam

Subsoil:

12 to 37 inches—dark gray and grayish brown silty clay

37 to 45 inches—light brownish gray, calcareous silty
clay with nests of gypsum and other salts

Underlying material:

45 to 53 inches—light gray, calcareous silty clay loam

53 to 60 inches—light gray, mottled, calcareous, varved
silty clay loam

Soil Properties and Qualities

Drainage class: Moderately well drained

Depth to bedrock: Very deep

Depth to contrasting layer: More than 60 inches

Depth to seasonal high water table: 3.5 to 5.0 feet

Flooding: None

Ponding: None

Permeability: Harmony—moderately slow in the upper
part, moderate to slow in the lower part,
Aberdeen—slow

Available water capacity: High

Organic matter content: Harmony—high; Aberdeen—
moderate

Surface runoff: Slow

Inclusions

Contrasting inclusions:

* The well drained Beotia soils, which have less clay
and more silt in the subsoil than the major soils; on foot
slopes

» The somewhat poorly drained Exline soils, which have
salts within a depth of 16 inches; on the lower foot
slopes

* The moderately well drained Nahon soils, which have
a more dense, root-restricting subsoil than the
Aberdeen soil; on foot slopes
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Use and Management
Cropland

Main crops: Alfalfa, barley, corn, oats, soybeans, and
wheat

Management concerns: Harmony—slow rate of water
infiltration; Aberdeen—the sodium-affected subsoil,
which adversely affects crop growth by restricting
the penetration of plant roots, and a slow rate of
water infiltration

Management measures:

* Minimizing tillage, leaving crop residue on the surface,

and including grasses and legumes in the cropping

system conserve moisture and maintain organic matter

content and tilth.

*» Chiseling or subsoiling when the soil is dry increases

the rate of water infiltration.

Interpretive Groups

Land capability classification: Harmony—Iis-1;
Aberdeen—Iiis-1

Range site: Harmony—Clayey; Aberdeen—Clayey

Windbreak suitability group: Harmony—4; Aberdeen—4

Pasture suitability group: Harmony—E; Aberdeen—E

Hm—Harmony-Beotia silt loams

Composition
Harmony and similar soils: 50 to 65 percent

Beotia and similar soils: 25 to 40 percent
Contrasting inclusions: 5 to 15 percent

Setting

Landform: Lake plains
Landform position: Foot slopes
Slope range: 0 to 2 percent
Shape of areas: Irregular

Size of areas: 10 to 150 acres

Typical Profile
Harmony
Surface soil:
0 to 10 inches—dark gray silt loam
Subsoil:

10 to 26 inches—dark gray and grayish brown silty clay

26 to 36 inches—Ilight brownish gray, calcareous silty
clay loam

Underlying material:

36 to 46 inches—light brownish gray, calcareous silty
clay loam

46 to 60 inches—light gray, calcareous silt loam

Beotia

Surface soil:
0 to 10 inches—dark gray silt loam
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Subsoil:

10 to 24 inches—grayish brown silt loam

24 to 35 inches—Ilight brownish gray, calcareous silt
loam

Underlying material:

35 to 54 inches—light brownish gray and light gray,
calcareous silt loam and silty clay loam; mottled in
the lower pant

54 to 60 inches—Ilight brownish gray, calcareous,
varved silt loam

Soil Properties and Qualities

Drainage class: Harmony—moderately well drained;
Beotia—well drained

Depth to bedrock: Very deep

Depth to contrasting layer: More than 60 inches

Depth to seasonal high water table: Harmony—3.5 to 5.0
feet; Beotia—more than 6 feet

Flooding: None

Ponding: None

Permeability: Harmony—moderately slow in the upper
part, moderate to slow in the lower part; Beotia—
moderate in the upper part, moderate to slow in the
lower part

Available water capacity: High

Organic matter content: Harmony—moderate; Beotia—
high

Surface runoff: Slow

Inclusions

Contrasting inclusions:

» The moderately well drained Aberdeen soils, which
have a sodium-affected subsoil; on the lower foot
slopes

* The moderately well drained Rondell soils, which are
calcareous at or near the surface; on the lower foot
slopes

Use and Management

Cropland

Main crops: Alfalfa, barley, corn, oats, soybeans, and
wheat

Management concerns: Harmony—slow rate of water
infiltration; Beotia—few limitations

Management measures:

» Measures that conserve moisture are needed in areas

of the Beotia soil.

» Minimizing tillage, leaving crop residue on the surface,

and including grasses and legumes in the cropping

system conserve moisture and maintain organic matter

content and tilth.

* Chiseling or subsoiling when the soil is dry increases

the rate of water infiltration.

Soil Survey

Interpretive Groups

Land capability classification: Harmony—IIs-1; Beotia—
llc-3

Range site: Harmony—Clayey; Beotia—Silty

Windbreak suitability group: Harmony—4; Beotia—3

Pasture suitability group: Harmony—E; Beotia—K

Hr—Harriet loam

Composition

Harriet and similar soils: 80 to 90 percent
Contrasting inclusions: 10 to 20 percent

Setting

Landform: Flood plains

Landform position: Low flood plains
Slope range: 0 to 1 percent

Shape of areas: Long and narrow
Size of areas: 10 to 200 acres

Typical Profile

Surface layer:
0 to 1 inch—dark gray loam with nests of salt

Subsoil:
1 to 16 inches—dark gray, calcareous silty clay with
nests of salt

Underlying material:

16 to 24 inches—dark gray, calcareous clay loam with
nests of salt

24 to 60 inches—olive gray and light olive gray,
mottled, calcareous clay loam with nests of gypsum
and other salts

Soil Properties and Qualities

Drainage class: Poorly drained

Depth to bedrock: Very deep

Depth to contrasting layer: More than 60 inches

Seasonal high water table: At the surface to 1 foot
below the surface

Flooding: Occasional for long periods

Ponding: None

Permeability: Very slow

Available water capacity: Moderate

Organic matter content: Moderate

Surface runoff: Very slow

Inclusions

Contrasting inclusions:

* The somewhat poorly drained Ranslo soils, which
have a thicker surface layer than the Harriet soil; on the
slightly higher parts of low flood plains

* Playmoor soils, which have more silt and less clay
than the Harriet soil; on low flood plains
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Use and Management
Rangeland

Management concerns: Wetness, high salt content
Management measures:

* Proper grazing management helps to maintain plant
vigor and conserves moisture.

 Cultivated areas should be seeded to adapted native
grasses.

Interpretive Groups

Land capability classification: V1s-6
Range site: Saline Lowland
Windbreak suitability group: 10
Pasture suitability group: J

HtA—Hetland silty clay loam, 0 to 2 percent
slopes

Composition

Hetland and similar soils: 80 to 90 percent
Contrasting inclusions: 10 to 20 percent

Setting

Landform: Ice-walled lake plains
Landform position: Summits
Slope range: 0 to 2 percent
Shape of areas: Oval

Size of areas: 10 to 100 acres

Typical Profile

Surface layer:
0 to 9 inches—very dark gray silty clay loam

Subsoil:

9 to 29 inches—very dark gray and grayish brown silty
clay

29 to 37 inches—light olive brown, calcareous silty clay
loam

Underlying material:

37 to 52 inches—Ilight brownish gray, calcareous silty
clay loam

52 to 60 inches—light gray, calcareous, varved silty
clay loam

Soil Properties and Qualities

Drainage class: Well drained

Depth to bedrock: Very deep

Depth to contrasting layer: More than 60 inches
Depth to seasonal high water table: More than 6 feet
Flooding: None

Ponding: None

Permeability: Slow

Available water capacity: High

Organic matter content: High
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Surface runoff: Medium

Inclusions

Contrasting inclusions:

* The somewhat poorly drained Cubden soils, which are
calcareous at or near the surface; on foot slopes

» The well drained Poinsett soils, which have less clay
and more silt than the Hetland soil; on back slopes

Use and Management
Cropland

Main crops: Alfalfa, barley, corn, oats, soybeans, and
wheat

Management concerns: Slight

Management measures:

* Managing crop residue conserves moisture and

maintains organic matter content and tilth.

Interpretive Groups

Land capability classification: 1-2
Range site: Silty

Windbreak suitability group: 4
Pasture suitability group: F

HuB—Hetland-Rusklyn silty clay loams, 2 to
6 percent slopes

Composition
Hetland and similar soils: 45 to 60 percent

Rusklyn and similar soils: 30 to 45 percent
Contrasting inclusions: 5 to 15 percent

Setting

Landform: lce-walled lake plains

Landform position: Hetland—summits and back slopes;
Rusklyn—shoulder slopes

Slope range: 2 to 6 percent

Shape of areas: Irregular

Size of areas: 10 to 100 acres

Typical Profile
Hetland

Surface layer:
0 to 9 inches—very dark gray silty clay loam

Subsoil:

9 to 29 inches—very dark gray and grayish brown silty
clay

29 to 37 inches—light olive brown, calcareous silty clay
loam

Underlying material:

37 to 52 inches—light brownish gray, calcareous silty
clay loam

52 to 60 inches—Ilight gray, calcareous, varved silty
clay loam
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Rusklyn

Surface layer:
0 to 8 inches—dark grayish brown, calcareous silty clay
loam

Subsoil:
9 to 28 inches—light yellowish brown, calcareous silty
clay loam

Underlying material:

28 to 53 inches—Ilight yellowish brown and light gray,
mottled, calcareous silty clay loam stratified with
lenses of very fine sand

53 to 60 inches—Ilight brownish gray and pale yellow,
mottled, calcareous clay loam

Soil Properties and Qualities

Drainage class: Well drained

Depth to bedrock: Very deep

Depth to contrasting layer: Hetland—more than 60
inches; Rusklyn—40 to more than 60 inches over
loamy glacial till

Depth to seasonal high water table: More than 6 feet

Flooding: None

Ponding: None

Permeability: Hetland—slow; Rusklyn—moderate

Available water capacity: High

Organic matter content: Hetland—high; Rusklyn—
moderate

Surface runoff: Medium

Other properties: A high content of lime in the Rusklyn
soil

Inclusions

Contrasting inclusions:

* The well drained Egeland soils, which have less clay
and more sand than the major soils; on back slopes

» The somewhat poorly drained Cubden soils on foot
slopes

Similar soils:

+» Soils that have less clay and more silt than the
Hetland soil

Use and Management
Cropland

Main crops: Alfalfa, barley, corn, oats, soybeans, and
wheat

Management concerns: Hetland—wind erosion and
water erosion; Rusklyn—wind erosion, water
erosion, and the high content of lime, which
adversely affects the availability of plant nutrients

Management measures:

* Minimizing tillage and leaving crop residue on the

surface help to control erosion and conserve moisture.

* Contour farming and grassed waterways help to

control water erosion.

Sail Survey

* Wind stripcropping and field windbreaks help to
control wind erosion.

* Including grasses and legumes in the rotation helps to
control erosion and maintains organic matter content,
fertility, and tilth.

Interpretive Groups

Land capability classification: Hetland—Ille-3; Rusklyn—
lle-6

Range site: Hetland—Siity; Rusklyn—Thin Upland

Windbreak suitability group: Hetland—4; Rusklyn—8

Pasture suitability group: Hetland—F; Rusklyn—G

KbE—KIloten-Buse complex, 9 to 40 percent
slopes

Composition

Kloten and similar soils: 35 to 55 percent
Buse and similar soils: 25 to 40 percent
Contrasting inclusions: 5 to 25 percent

Setting

Landform: Moraines

Landform position: Kloten—back slopes; Buse—
shoulder slopes

Slope range: 9 to 40 percent

Shape of areas: Irregular

Size of areas: 10 to 500 acres

Typical Profile
Kloten

Surface layer:
0 to 6 inches—dark gray silt loam

Underlying material:
6 to 14 inches—dark grayish brown silty clay loam
14 to 60 inches—gray shale

Buse

Surface layer:
0 to 7 inches—dark grayish brown, calcareous loam

Subsoil:
7 to 22 inches—light yellowish brown, calcareous clay
loam

Underlying material:
22 to 60 inches—light yellowish brown, calcareous clay
loam

Soil Properties and Qualities

Drainage class: Well drained

Depth to bedrock: Kloten—shallow; Buse—very deep

Depth to contrasting layer: Kloten—12 to 20 inches over
shale; Buse—more than 60 inches

Depth to seasonal high water table: More than 6 feet

Flooding: None
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Ponding: None

Permeability: Kloten—moderate in the loamy sediments
and very slow in the underlying shale; Buse—
moderately slow

Available water capacity: Kloten—low; Buse—high

Organic matter content: Moderately low

Surface runoff: Very rapid

Other properties: A high content of lime in the Buse soil

Inclusions

Contrasting inclusions:

* The well drained Barnes and Forman soils, which are
dark to a depth of more than 7 inches; on back slopes
» The well drained Edgeley soils, which have shale at a
depth of 20 to 40 inches; on foot slopes

» The excessively drained Sioux soils, which have
gravelly material within a depth of 14 inches; on
shoulder slopes

Similar soils:
» Soils that have a thinner surface layer than the Buse
soil

Use and Management

Rangeland

Management concerns: Water erosion

Management measures:

* Proper grazing management helps to maintain plant
vigor, conserves moisture, and helps to control erosion.

Interpretive Groups

Land capability classification: Kloten—Vlle-3; Buse—
Vile-3

Range site: Kloten—Shallow; Buse—Thin Upland

Windbreak suitability group: Kloten—10; Buse—10

Pasture suitability group: Kloten—NS; Buse—NS

KrB—Kranzburg-Brookings-Buse complex, 1
to 6 percent slopes

Composition

Kranzburg and similar soils: 35 to 50 percent
Brookings and similar soils: 20 to 35 percent
Buse and similar soils: 15 to 25 percent
Contrasting inclusions: 5 to 15 percent

Setting

Landform: Till plains

Landform position: Kranzburg—summits and back
slopes; Brookings—foot slopes; Buse—shoulder
slopes

Slope range: Kranzburg—2 to 6 percent; Brookings—1
to 2 percent; Buse—3 to 6 percent

Shape of areas: Irregular
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Size of areas: 10 to 100 acres

Typical Profile
Kranzburg

Surface layer:
0 to 9 inches—very dark gray silt loam

Subsoil:
9 to 27 inches—dark grayish brown and brown silt loam
27 to 39 inches—pale brown, calcareous clay loam

Underlying material:
39 to 60 inches—light yellowish brown, calcareous clay
loam

Brookings

Surface soil:
0 to 13 inches—dark gray silt loam

Subsoil:

13 to 27 inches—dark grayish brown and brown silt
loam

27 to 35 inches—light gray, calcareous clay loam

Underlying material:
35 to 60 inches—light yellowish brown, mottled,
calcareous clay loam

Buse

Surface layer:
0 to 7 inches—dark grayish brown, calcareous loam

Subsoil:
7 to 22 inches—light yellowish brown, calcareous clay
loam

Underlying material:
22 to 60 inches—Ilight yellowish brown, calcareous clay
loam

Soil Properties and Qualities

Drainage class: Kranzburg—well drained; Brookings—
moderately well drained; Buse—well drained

Depth to bedrock: Very deep

Depth to contrasting layer: Kranzburg—20 to 40 inches
over loamy glacial till; Brookings—20 to 40 inches
over loamy glacial till; Buse—more than 60 inches

Depth to seasonal high water table: Kranzburg—more
than 6 feet; Brookings—3 to 5 feet; Buse—more
than 6 feet

Flooding: None

Ponding: None

Permeability: Moderately siow

Available water capacity: High

Organic matter content: Kranzburg—high; Brookings—
high; Buse—moderately low

Surface runoff: Kranzburg—medium; Brookings—slow;
Buse—medium

Other properties: A high content of lime in the Buse soil
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Inclusions

Contrasting inclusions:

» The moderately well drained Aastad soils, which are
dark to a depth of more than 16 inches; on foot slopes
» Barnes soils, which have more sand and less silt than
the Kranzburg soil; on back slopes

* The moderately well drained Cresbard soils, which
have a sodium-affected subsoil; on back slopes

Similar soils:
* Soils that have loam or clay loam underlying material
below a depth of 40 inches

Use and Management

Cropland

Main crops: Alfalfa, barley, corn, oats, soybeans, and
wheat

Management concerns: Kranzburg—water erosion;
Buse—wind erosion, water erosion, and the high
content of lime, which adversely affects the
availability of plant nutrients

Management measures:

» Minimizing tillage and leaving crop residue on the

surface help to control erosion and conserve moisture.

» Contour farming and grassed waterways help to

control water erosion.

¢ Including grasses and legumes in the rotation helps to

control erosion and maintains organic matter content

and tilth.

Interpretive Groups

Land capability classification: Kranzburg—Ille-1;
Brookings—IIc-3; Buse—llle-12

Range site: Kranzburg—Silty; Brookings—Loamy
Overflow; Buse—Thin Upland

Windbreak suitability group: Kranzburg—3; Brookings—
1; Buse—8

Pasture suitability group: Kranzburg—F; Brookings—K;
Buse—G

Ks—Kranzburg-Brookings silt loams, 0 to 2
percent slopes

Composition

Kranzburg and similar soils: 55 to 70 percent
Brookings and similar soils: 15 to 30 percent
Contrasting inclusions: 5 to 20 percent

Setting

Landform: Till plains

Landform position: Kranzburg—summits and back
slopes; Brookings—foot slopes

Slope range: 0 to 2 percent

Shape of areas: Irregular

Soil Survey

Size of areas: 10 to 500 acres

Typical Profile
Kranzburg

Surface layer:
0 to 9 inches—very dark gray silt loam

Subsoil:
9 to 27 inches—dark grayish brown and brown silt loam
27 to 39 inches—pale brown, calcareous clay loam

Underlying material:
39 to 60 inches—light yellowish brown, calcareous clay
loam

Brookings

Surface soil:
0 to 13 inches—dark gray silt loam

Subsoil:

13 to 27 inches—dark grayish brown and brown silt
loam

27 to 35 inches—light gray, calcareous clay loam

Underlying material:
35 to 60 inches—light yellowish brown, mottled,
calcareous clay loam

Soil Properties and Qualities

Drainage class: Kranzburg—well drained; Brookings—
moderately well drained

Depth to bedrock: Very deep

Depth to contrasting layer: 20 to 40 inches over loamy
glacial till

Depth to seasonal high water table: Kranzburg—more
than 6 feet; Brookings—3 to 5 feet

Flooding: None

Ponding: None

Permeability: Moderately slow

Available water capacity: High

Organic matter content: High

Surface runoff: Slow

Inclusions

Contrasting inclusions:

* The moderately well drained Cresbard soils, which
have a sodium-affected subsoil; on foot slopes

* The well drained Barnes soils, which have less silt
and more sand in the surface layer than the major soils;
on back slopes

* The well drained Buse soils, which have less silt and
more sand in the surface layer than the major soils and
are calcareous to the surface; on shoulder slopes

* The poorly drained Tonka soils in basins

Similar soils:
* Soils that have clay loam underlying material at a
depth of more than 40 inches
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Use and Management
Cropland

Main crops: Alfalfa, barley, corn, oats, soybeans, and
wheat

Management concerns: Few limitations

Management measures:

» Measures that conserve moisture are needed.

» Minimizing tillage and leaving crop residue on the

surface conserve moisture.

Interpretive Groups

Land capability classification: Kranzburg—llc-2;
Brookings—lIc-3

Range site: Kranzburg—Silty; Brookings—Loamy
Overflow

Windbreak suitability group: Kranzburg—3; Brookings—1

Pasture suitability group: Kranzburg—F; Brookings—K

KtB—Kranzburg-Forman complex, 2 to 6
percent slopes

Composition
Kranzburg and similar soils: 40 to 55 percent

Forman and similar soils: 30 to 45 percent
Contrasting inclusions: 5 to 20 percent

Setting

Landform: Till plains

Landform position: Kranzburg—summits and back
slopes; Forman—back slopes

Slope range: 2 to 6 percent

Shape of areas: Irregular

Size of areas: 5 to 200 acres

Typical Profile
Kranzburg

Surface layer:

0 to 9 inches—very dark gray silty clay loam

Subsoil:

9 to 23 inches—dark gray and brown silty clay loam

23 to 36 inches—light yellowish brown, calcareous silty
clay loam

36 to 43 inches—light yellowish brown, calcareous clay
loam

Underlying material:

43 to 60 inches—light yellowish brown, mottled,
calcareous clay loam

Forman

Surface layer:

0 to 8 inches—very dark gray loam
Subsoil:

8 to 15 inches—brown clay loam
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15 to 28 inches—light brownish gray, calcareous clay
loam

Underlying material:
28 to 60 inches—light yellowish brown, calcareous clay
loam

Soil Properties and Qualities

Drainage class: Well drained

Depth to bedrock: Very deep

Depth to contrasting layer: Kranzburg—20 to 40 inches
over loamy glacial till; Forman—more than 60
inches

Depth to seasonal high water table: More than 6 feet

Flooding: None

Ponding: None

Permeability: Moderately slow

Available water capacity: High

Organic matter content: High

Surface runoff: Medium

Inclusions
Contrasting inclusions:
* The well drained Buse soils, which are calcareous at
or near the surface; on shoulder slopes
* The well drained Fordville soils, which have gravelly
material at a depth of 20 to 40 inches; on back slopes
* The well drained Rusklyn soils, which do not have
clay loam underlying material above a depth of 40
inches and are calcareous to the surface; on shoulder
slopes
* The moderately well drained Waubay soils, which do
not have clay loam underlying material above a depth of
40 inches and are dark to a depth of more than 16
inches; on foot slopes
Similar soils:
* Soils that have a deeper silty mantle than that of the
Kranzburg soil

Use and Management
Cropland

Main crops: Alfalfa, barley, corn, oats, soybeans, and
wheat

Management concerns: Water erosion

Management measures:

* Minimizing tillage and leaving crop residue on the

surface help to control erosion and conserve moisture.

« Contour farming and grassed waterways help to

control water erosion.

* Including grasses and legumes in the rotation helps to

control erosion and maintains organic matter content

and tilth.

Interpretive Groups

Land capability classification: Kranzburg—Ile-3;
Forman—Ile-2
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Range site: Kranzburg—Silty; Forman—Silty
Windbreak suitability group: Kranzburg—3; Forman—3
Pasture suitability group: Kranzburg—F; Forman—F

La—La Prairie loam

Composition

La Prairie and similar soils: 85 to 95 percent
Contrasting inclusions: 5 to 15 percent

Setting

Landform: Flood plains

Landform position: High flood plains
Slope range: 0 to 2 percent

Shape of areas: Irregular

Size of areas: 10 to 100 acres

Typical Profile

Surface layer:
0 to 8 inches—very dark gray loam

Subsurface layer:
8 to 16 inches—dark gray, calcareous loam

Subsoil:
16 to 31 inches—gray, calcareous clay loam

Underlying material:

31 to 48 inches—light brownish gray, calcareous clay
loam

48 to 60 inches—gray, calcareous clay loam

Soil Properties and Qualities

Drainage class: Moderately well drained

Depth to bedrock: Very deep

Depth to contrasting layer: 40 to more than 60 inches
over clayey or sandy material

Depth to seasonal high water table: 3.5 to 5.0 feet

Flooding: Rare

Ponding: None

Permeability: Moderate

Available water capacity: High

Organic matter content: High

Surface runoff: Slow

Inclusions

Contrasting inclusions:

» The poorly drained Harriet soils, which have a sodium-
affected subsoil and have salts near the surface; on low
flood plains

» The poorly drained Holmquist soils, which have salts
at or near the surface; on low flood plains

* The somewhat poorly drained Lamoure soils, which
have less sand and more silt than the La Prairie soil; on
low flood plains

Soil Survey

Use and Management
Cropland

Main crops: Alfalfa, barley, corn, oats, soybeans, and
wheat

Management concerns: Few limitations

Management measures:

* Measures that conserve moisture are needed.

* Managing crop residue conserves moisture and

maintains organic matter content and tilth.

Interpretive Groups

Land capability classification: llc-1
Range site: Silty

Windbreak suitability group: 1
Pasture suitability group: K

Lh—La Prairie-Holmquist loams, channeled

Composition

La Prairie and similar soils: 40 to 55 percent
Holmquist and similar soils: 30 to 45 percent
Contrasting inclusions: 5 to 15 percent

Setting

Landform: Flood plains

Landform position: La Prairie—high flood plains;
Holmquist—Ilow flood plains

Slope range: La Prairie—0 to 2 percent; Holmquist—0
to 1 percent

Shape of areas: Long and narrow

Size of areas: 10 to 500 acres

Typical Profile
La Prairie

Surface layer:
0 to 8 inches—very dark gray loam

Subsurface layer:
8 to 16 inches—dark gray, calcareous loam

Subsoil:
16 to 31 inches—gray, calcareous clay loam

Underlying material:

31 to 48 inches—light brownish gray, calcareous clay
loam

48 to 60 inches—gray, calcareous clay loam

Holmquist

Surface layer:
0 to 8 inches—dark gray, calcareous loam with nests of
salt

Underlying material:

8 to 26 inches—grayish brown, mottled, calcareous,
stratified loam and sandy loam with nests of salt

26 to 60 inches—gray and dark gray, mottled,
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calcareous, stratified loam and sandy loam with
nests of salt

Soil Properties and Qualities

Drainage class: L.a Prairie—moderately well drained,
Holmquist—poorly drained

Depth to bedrock: Very deep

Depth to contrasting layer: La Prairie—40 to more than
60 inches over clayey or sandy material,
Holmquist—more than 60 inches

Depth to seasonal high water table: La Prairie—3.5 to
5.0 feet; Holmquist—0.5 foot to 1.5 feet

Flooding: La Prairie—occasional for brief periods;
Holmquist—frequent for brief periods

Ponding: None

Permeability: Moderate

Available water capacity: High

Organic matter content: La Prairie—high; Holmqguist—
moderate

Surface runoff: Slow

Other properties: Areas of these soils are typically
dissected by meandering stream channels.

Inclusions

Contrasting inclusions:

» The well drained Fordville soils, which have gravelly
material at a depth of 20 to 40 inches; on back slopes
» The well drained Forman soils, which formed in loamy
glacial till; on back slopes

* The excessively drained Sioux soils, which have
gravelly material within a depth of 14 inches; on
shoulder slopes

* The very poorly drained Rauville soils, which have
less sand and more silt than the major soils; on low
flood plains

Use and Management
Cropland, rangeland, or pasture

Management considerations:

*» Because of the wetness and the channeling, which
limits the use of machinery, these soils are generally
not suited to crops.

Management measures:

« Proper grazing management maintains plant vigor and
helps to control streambank erosion.

« Cultivated areas should be seeded to adapted
grasses.

Interpretive Groups

Land capability classification: La Prairie—VIw-1;
Holmquist—VIw-1

Range site: La Prairie—Loamy Overflow; Holmquist—
Saline Subirrigated
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Windbreak suitability group: La Prairie—1; Holmquist—
10

Pasture suitability group: La Prairie—NS; Holmquist—
NS

Lm—Lamoure silty clay loam

Composition

Lamoure and similar soils: 80 to 90 percent
Contrasting inclusions: 10 to 20 percent

Setting

Landform: Flood plains

Landform position: Low flood plains
Slope range: 0 to 1 percent

Shape of areas: Irregular

Size of areas: 10 to 100 acres

Typical Profile

Surface soil:
0 to 28 inches—dark gray, calcareous silty clay loam

Underlying material:

28 to 56 inches—gray and light olive gray, mottled,
calcareous silty clay loam

56 to 60 inches—gray, mottled, calcareous, stratified
clay loam and gravelly clay loam

Soil Properties and Qualities

Drainage class: Somewhat poorly drained
Depth to bedrock: Very deep

Depth to contrasting layer: More than 60 inches
Depth to seasonal high water table: 1 to 2 feet
Flooding: Occasional for brief periods
Ponding: None

Permeability: Moderately slow

Available water capacity: High

Organic matter content: High

Surface runoff: Slow

Other properties: A high content of lime

Inclusions

Contrasting inclusions:

» The moderately well drained La Prairie soils, which
have less silt and more sand than the Lamoure soil; on
high flood plains

» The poorly drained Ludden soils, which have less silt
and more clay than the Lamoure soil; on low flood
plains

* The very poorly drained Rauville soils on low flood
plains

Similar soils:
* Soils in which the dark surface layer is less than 24
inches thick
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Use and Management
Cropland

Main crops: Alfalfa, barley, corn, oats, soybeans, and
wheat

Management concerns: Wetness, wind erosion, and the
high content of lime, which adversely affects the
availability of plant nutrients

Management measures:

* In wet years this soil is better suited to late planted

crops.

« Leaving crop residue on the surface and deferring

tillage when the soil is wet help to maintain tilth,

minimize surface compaction, and control wind erosion.

* Wind stripcropping and field windbreaks help to

control wind erosion.

* Including grasses and legumes in the rotation helps to

control erosion and maintains organic matter content,

fertility, and tilth.

+ Existing drainage systems should be maintained.

Interpretive Groups

Land capability classification: llw-2
Range site: Subirrigated
Windbreak suitability group: 2
Pasture suitability group: A

Lo—Lowe loam

Composition

Lowe and similar soils: 80 to 90 percent
Contrasting inclusions: 10 to 20 percent

Setting

Landform: Flood plains

Landform position: Low flood plains
Slope range: 0 to 1 percent

Shape of areas: Irregular

Size of areas: 5 to 40 acres

Typical Profile

Surface layer:

0 to 10 inches—very dark gray, calcareous loam

Subsoil:

10 to 34 inches—gray and light gray, calcareous loam

Underlying material:

34 to 56 inches—light gray, mottied, calcareous silt
loam

56 to 60 inches—Ilight gray, mottlied, calcareous gravelly
loam

Soil Properties and Qualities

Drainage class: Poorly drained
Depth to bedrock: Very deep

Soil Survey

Depth to contrasting layer: More than 60 inches

Seasonal high water table: At the surface to 1.5 feet
below the surface

Flooding: Occasional for brief periods

Ponding: None

Permeability: Moderate

Available water capacity: High

Organic matter content: High

Surface runoff: Slow

Other properties: A high content of lime

Inclusions

Contrasting inclusions:

* The somewhat poorly drained Hamerly soils, which
formed in clay loam glacial till; on foot slopes along the
edges of the unit

* The moderately well drained La Prairie soils on high
flood plains

Similar soils:

* Soils that have more silt and less sand

 Soils in which the underlying material is clay loam
glacial till

Use and Management
Cropland

Main crops: Alfalfa, barley, corn, oats, soybeans, and
wheat

Management concerns: Wetness, wind erosion, and the
high content of lime, which adversely affects the
availability of plant nutrients

Management measures:

* In wet years this soil is better suited to late planted

crops.

* Leaving crop residue on the surface and deferring

tillage when the soil is wet help to maintain tilth,

minimize surface compaction, and control wind erosion.

* Wind stripcropping and field windbreaks help to

control wind erosion.

* Including grasses and legumes in the rotation helps to

control erosion and maintains organic matter content,

fertility, and tilth.

* Existing drainage systems should be maintained.

Interpretive Groups

Land capability classification: IVw-3
Range site: Subirrigated
Windbreak suitability group: 10
Pasture suitability group: A

Lu—Ludden silty clay

Composition

Ludden and similar soils: 80 to 30 percent
Contrasting inclusions: 10 to 20 percent
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Setting

Landform: Flood plains

Landform position: Low flood plains
Slope range: 0 to 1 percent

Shape of areas: l.ong and narrow
Size of areas: 10 to 200 acres

Typical Profile

Surface layer:
0 to 7 inches—dark gray silty clay

Subsoil:

7 to 31 inches—dark gray and gray, calcareous silty
clay

31 to 52 inches—qray, calcareous silty clay with nests
of gypsum and other salts

Underlying material:
52 to 60 inches—light olive gray, mottled, calcareous
silty clay with nests of gypsum

Soil Properties and Qualities

Drainage class: Poorly drained

Depth to bedrock: Very deep

Depth to contrasting layer: More than 60 inches

Seasonal high water table: 0.5 foot above to 1.5 feet
below the surface

Flooding: Frequent for brief or long periods

Ponding: None

Permeability: Slow

Available water capacity: Moderate

Organic matter content: High

Surface runoff: Very slow

Other properties: A high content of lime

Inclusions

Contrasting inclusions:

* The somewhat poorly drained Lamoure soils, which
have less clay and more silt than the Ludden soil; on
low flood plains

* Playmoor soils, which have more silt and less clay
than the Ludden soil; on low flood plains

Use and Management
Cropland

Main crops: Barley, corn, oats, and wheat

Management concerns: Wetness, wind erosion, a slow
rate of water infiltration, tilth, and a risk of surface
compaction if the soil is tilled when wet

Management measures:

* In most years this soil is better suited to late planted

crops.

* Deferring tillage when the soil is wet helps to maintain

tith and prevent surface compaction.

* Including grasses and legumes in the rotation helps to
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control erosion and maintains organic matter content
and tilth.

* Chiseling or subsoiling when the soil is dry increases
the rate of water infiltration.

» Existing drainage systems should be maintained.

Interpretive Groups

Land capability classification: IVw-1
Range site: Wetland

Windbreak suitability group: 10
Pasture suitability group: B1

Lw—Ludden silty clay, ponded

Composition

Ludden and similar soils: 85 to 95 percent
Contrasting inclusions: 5 to 15 percent

Setting

Landform: Flood plains

Landform position: Low flood plains
Slope range: 0 to 1 percent

Shape of areas: Long and narrow
Size of areas: 5 to 80 acres

Typical Profile

Surface layer:
0 to 7 inches—dark gray silty clay

Subsoil:

7 to 31 inches—dark gray and gray, calcareous silty
clay

31 to 52 inches—aqray, calcareous silty clay with nests
of gypsum and other salts

Underlying material:
52 to 60 inches—Ilight olive gray, mottled, calcareous
silty clay with nests of gypsum

Soil Properties and Qualities

Drainage class: Very poorly drained

Depth to bedrock: Very deep

Depth to contrasting layer: More than 60 inches

Seasonal high water table: 2 feet above to 1 foot below
the surface

Flooding: Frequent for brief or iong periods

Ponding: Frequent for long periods

Permeability: Slow

Available water capacity: Moderate

Organic matter content: High

Surface runoff: Negligible

Other properties: A high content of lime

Inclusions

Contrasting inclusions:
* The poorly drained Colvin soils, which have more
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carbonates in the subsoil than the Ludden soil; on toe
slopes

Similar soils:
* Soils that are caicareous at a greater depth

Use and Management
Management considerations:
* Because of wetness, areas of this soil are generally
not suited to crops. They should be maintained as
wildlife habitat.

Interpretive Groups

Land capability classification: V11tw-1
Range site: Not assigned
Windbreak suitability group: 10
Pasture suitability group: NS

Lx—Ludden-Ludden, saline, silty clays
Composition
Ludden and similar soils: 40 to 55 percent

Ludden, saline, and similar soils: 35 to 50 percent
Contrasting inclusions: 5 to 15 percent

Setting
Landform: Flood plains
Landform position: Low flood plains
Slope range: 0 to 1 percent
Shape of areas: Long and narrow
Size of areas: 10 to BO acres

Typical Profile

Ludden

Surface layer:

0 to 7 inches—dark gray silty clay

Subsoil:

7 to 31 inches—dark gray and gray, calcareous silty
clay

31 to 52 inches—gray, calcareous silty clay with nests
of gypsum and other salts

Underlying material:

52 to 60 inches—light olive gray, mottled, calcareous
silty clay with nests of gypsum

Ludden, saline

Surface layer:

0 to 7 inches—dark gray silty clay with nests of salt

Subsoil:

7 to 31 inches—dark gray and gray, calcareous silty
clay with nests of salt

31 to 52 inches—gray, calcareous silty clay with nests
of gypsum and other salts

Underlying material:
52 to B0 inches—Ilight olive gray, mottled, calcareous

Soil Survey

silty clay with nests of gypsum

Soil Properties and Qualities

Drainage class: Poorly drained

Depth to bedrock: Very deep

Depth to contrasting layer: More than 60 inches

Seasonal high water table: Ludden—o0.5 foot above to
1.5 feet below the surface; Ludden, saline—at the
surface to 1.5 feet below the surface

Flooding: Frequent for brief or long periods

Ponding: None

Permeability: Slow

Available water capacity: Moderate

Organic matter content: High

Surface runoff: Very slow

Other properties: A high content of lime in both soils;
soluble salt in the saline Ludden sail

Inclusions

Contrasting inclusions:

* Lamoure soils, which have more silt and less clay
than the Ludden soil; in the slightly higher positions on
the landscape

* Playmoor soils, which have more silt and less clay
than the saline Ludden soil; in positions on the
landscape similar to those of the saline Ludden soil

Similar soils:

* Soils that are calcareous at a greater depth

* Soils in which the dark surface layer is less than 24
inches thick

Use and Management
Cropland

Main crops: Alfalfa, barley, corn, oats, and wheat

Management concerns: Wetness, wind erosion, a slow
rate of water infiltration, tilth, the risk of compaction
if the soils are tilled when wet, and the high content
of salt in the saline Ludden soil

Management measures:

* In most years these soils are better suited to late

planted crops.

* Deferring tillage when the soils are wet helps to

maintain tilth and minimizes surface compaction.

* Including grasses and legumes in the rotation helps to

control erosion and maintains organic matter content

and tilth.

* Chiseling or subsoiling when the soils are dry

increases the rate of water infiltration.

 Existing drainage systems should be maintained.

Interpretive Groups

Land capability classification: Ludden—IVw-1; Ludden,
saline—IVw-5

Range site: Ludden—Wetland; Ludden, saline—Saline
Lowland
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Windbreak suitability group: Ludden—10; Ludden,
saline—10

Pasture suitability group: Ludden—B1; Ludden,
saline—J

MaA—Maddock-Egeland sandy loams, 0 to 2
percent slopes

Composition
Maddock and similar soils: 40 to 55 percent

Egeland and similar soils: 35 to 50 percent
Contrasting inclusions: 5 to 15 percent

Setting

Landform: Qutwash plains

Landform position: Maddock—shoulder slopes;
Egeland—back slopes

Slope range: Maddock—1 to 2 percent; Egeland—0 to 2
percent

Shape of areas: Irregular

Size of areas: 10 to 50 acres

Typical Profile
Maddock

Surface layer:
0 to 9 inches—very dark gray sandy loam

Subsoil:
9 to 27 inches—dark grayish brown and brown loamy
sand

Underlying material:
27 to 52 inches—pale brown, calcareous fine sand
52 to 60 inches—brown, calcareous sand

Egeland

Surface layer:
0 to 8 inches—very dark gray sandy loam

Subsoil:

8 to 30 inches—dark brown and brown sandy loam
30 to 36 inches—pale brown loamy sand

36 to 46 inches—pale brown, calcareous loamy sand

Underlying material:
46 to 60 inches—very pale brown, calcareous loamy
sand

Soil Properties and Qualities

Drainage class: Well drained

Depth to bedrock: Very deep

Depth to contrasting layer: Maddock—40 to more than
60 inches over loamy material; Egeland—more than
60 inches

Depth to seasonal high water table: More than 6 feet

Flooding: None

Ponding: None
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Permeability: Maddock—rapid; Egeland—moderately
rapid

Available water capacity: Maddock—Ilow; Egeland—
moderate

Organic matter content: Maddock—moderately low;
Egeland—moderate

Surface runoff: Maddock—very slow; Egeland—slow

Inclusions

Contrasting inclusions:

* The well drained Fordville soils, which have gravelly
material at a depth of 20 to 40 inches; on back slopes
» The well drained Poinsett soils, which have less sand
and more silt than the major soils; on back slopes

» The somewhat excessively drained Renshaw soils,
which have gravelly material at a depth of 14 to 20
inches; on back slopes

Use and Management
Cropland

Main crops: Alfalfa, barley, corn, oats, and wheat

Management concerns: Maddock—wind erosion, low
available water capacity; Egeland—wind erosion,
water erosion, moderate available water capacity

Management measures:

» These soils are better suited to early maturing crops,

such as small grain.

« Minimizing tillage, leaving crop residue on the surface,

and including grasses and legumes in the cropping

system help to control erosion, conserve moisture, and

maintain the content of organic matter.

* Wind stripcropping and field windbreaks help to

control wind erosion.

Interpretive Groups

Land capability classification: Maddock—Ills-1;
Egeland—Ills-1

Range site: Maddock—Sandy; Egeland—Sandy

Windbreak suitability group: Maddock—5; Egeland—5

Pasture suitability group: Maddock—H; Egeland—H

MaB—Maddock-Egeland sandy loams, 2 to 6
percent slopes

Composition
Maddock and similar soils: 40 to 60 percent
Egeland and similar soils: 25 to 45 percent
Contrasting inclusions: 5 to 15 percent

Setting

Landform: Outwash plains

Landform position: Maddock—shoulder slopes;
Egeland—back slopes

Slope range: 2 to 6 percent
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Shape of areas: rregular
Size of areas: 10 to 80 acres

Typical Profile
Maddock

Surface layer:
0 to 9 inches—very dark gray sandy loam

Subsoil:
9 to 27 inches—dark grayish brown and brown loamy
sand

Underlying material:
27 to 52 inches—pale brown, calcareous fine sand
52 to 60 inches—brown, calcareous sand

Egeland

Surface layer:
0 to 8 inches—very dark gray sandy loam

Subsoil:

8 to 30 inches—dark brown and brown sandy loam
30 to 36 inches—pale brown loamy sand

36 to 46 inches—pale brown, calcareous loamy sand

Underlying material:
46 to 60 inches—very pale brown, calcareous loamy
sand

Soil Properties and Qualities

Drainage class: Well drained

Depth to bedrock: Very deep

Depth to contrasting layer: Maddock—40 to more than
60 inches over loamy material; Egeland—more than
60 inches

Depth to seasonal high water table: More than 6 feet

Flooding: None

Ponding: None

Permeability: Maddock—rapid; Egeland—moderately
rapid

Available water capacity: Maddock—Ilow; Egeland—
moderate

Organic matter content: Maddock—moderately low;
Egeland—moderate

Surface runoff: Maddock—very slow; Egeland—slow

Inclusions

Contrasting inclusions:

* The well drained Fordville soils, which have gravelly
material at a depth of 20 to 40 inches; on back slopes
* The somewhat excessively drained Renshaw soils,
which have gravelly material at a depth of 14 to 20
inches; on back slopes

Similar soils:
» Soils that are dark to a depth of more than 16 inches

Soil Survey

Use and Management
Cropland

Main crops: Alfalfa, barley, corn, oats, and wheat

Management concerns: Wind erosion and water erosion,
low available water capacity

Management measures:

* These soils are better suited to early maturing crops,

such as small grain.

* Minimizing tillage, leaving crop residue on the surface,

and including grasses and legumes in the cropping

system help to control erosion, conserve moisture, and

maintain the content of organic matter.

» Wind stripcropping and field windbreaks help to

control wind erosion (fig. 8).

Interpretive Groups

Land capability classification: Maddock—llle-7;
Egeland—Ille-7

Range site: Maddock—Sandy; Egeland—Sandy

Windbreak suitability group: Maddock—5; Egeland—5

Pasture suitability group: Maddock—H; Egeland—H

MaC—Maddock-Egeland sandy loams, 6 to
12 percent slopes

Composition
Maddock and similar soils: 50 to 65 percent

Egeland and similar soils: 20 to 40 percent
Contrasting inclusions: 5 to 15 percent

Setting

Landform: Qutwash plains

Landform position: Maddock—shoulder slopes;
Egeland—back slopes

Slope range: Maddock—6 to 12 percent; Egeland—6 to
9 percent

Shape of areas: Irregular

Size of areas: 5 to 50 acres

Typical Profile
Maddock

Surface layer:
0 to 9 inches—very dark gray sandy loam

Subsoil:
9 to 27 inches—dark grayish brown and brown loamy
sand

Underlying material:
27 to 52 inches—pale brown, calcareous fine sand
52 to 60 inches—brown, calcareous sand

Egeland

Surface layer:
0 to 8 inches—very dark gray sandy loam
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Figure 8.—Field windbreaks in an area of Maddock-Egeland sandy loams, 2 to 6 percent slopes.

Subsoil:

8 to 30 inches—dark brown and brown sandy loam
30 to 36 inches—pale brown loamy sand

36 to 46 inches—pale brown, calcareous loamy sand

Underlying material:

46 to 60 inches—very pale brown, calcareous loamy
sand

Soil Properties and Qualities

Drainage class: Well drained
Depth to bedrock: Very deep
Depth to contrasting layer: Maddock—40 to more than

60 inches over loamy material; Egeland—more than
60 inches

Depth to seasonal high water table: More than 6 feet

Flooding: None

Ponding: None

Permeability: Maddock—rapid; Egeland—moderately
rapid

Available water capacity: Maddock—Ilow; Egeland—
moderate

Organic matter content: Maddock—moderately low;
Egeland—moderate

Surface runoff: Maddock—slow; Egeland—medium
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Inclusions

Contrasting inclusions:

» The well drained Fordville soils, which have

gravelly material at a depth of 20 to 40 inches; on back
slopes

* The somewhat excessively drained Renshaw soils,
which have gravelly material at a depth of 14 to 20
inches; on back slopes

» The excessively drained Sioux soils, which have
gravelly material within a depth of 14 inches; on
shoulder slopes

Use and Management
Cropland

Main crops: Alfalfa, barley, corn, oats, and wheat

Management concerns: Wind erosion and water erosion,
low available water capacity

Management measures:

» These soils are better suited to early maturing crops,

such as small grain.

» Minimizing tillage, leaving crop residue on the surface,

and including grasses and legumes in the cropping

system help to control erosion, conserve moisture, and

maintain the content of organic matter.

» Contour farming, terraces, and grassed waterways

help to control water erosion.

« Wind stripcropping and field windbreaks help to

control wind erosion.

Interpretive Groups

Land capability classification: Maddock—IVe-3;
Egeland—IVe-3

Range site: Maddock—Sandy; Egeland—Sandy

Windbreak suitability group: Maddock—>5; Egeland—>5

Pasture suitability group: Maddock—H; Egeland—H

Md—Marysland-Divide loams

Composition

Marysland and similar soils: 40 to 55 percent
Divide and similar soils: 30 to 45 percent
Contrasting inclusions: 5 to 20 percent

Setting

Landform: Flood plains and outwash plains

Landform position: Marysland—Ilow flood plains;
Divide—foot slopes

Slope range: Marysland—0 to 1 percent; Divide—0 to 2
percent

Shape of areas: Irregular

Size of areas: 5 to 100 acres

Soil Survey

Typical Profile
Marysland

Surface layer:
0 to 9 inches—very dark gray, calcareous [oam

Subsurface layer:
9 to 14 inches—dark gray, calcareous loam

Subsoil:
14 to 30 inches—light brownish gray, mottled,
calcareous loam

Underlying material:

30 to 60 inches—Ilight gray and light yellowish brown,
calcareous gravelly sand

Divide

Surface layer:

0 to 9 inches—dark gray, calcareous loam

Subsoil:

9 to 18 inches—light brownish gray, calcareous clay
loam

18 to 25 inches—light yellowish brown, mottied,
calcareous clay loam

Underlying material:
25 to 60 inches—light yellowish brown, calcareous
gravelly sand

Soil Properties and Qualities

Drainage class: Marysland—poorly drained; Divide—
somewhat poorly drained

Depth to bedrock: Very deep

Depth to contrasting layer: 20 to 40 inches over gravelly
material

Depth to seasonal high water table: Marysland—0.5 foot
to 1.5 feet; Divide—1.5 to 3.5 feet

Flooding: Marysland—occasional for brief periods;
Divide—none

Ponding: None

Permeability: Moderate in the loamy sediments and
rapid in the underlying gravelly material

Available water capacity: Moderate

Organic matter content: Marysland—high; Divide—
moderate

Surface runoff: Marysland—very slow; Divide—slow

Other properties: A high content of lime in both soils

Inclusions

Contrasting inclusions:

* The well drained Fordville soils, which are not
calcareous at or near the surface; on back slopes

* The somewhat poorly drained Hamerly soils, which do
not have gravelly material within a depth of 40 inches;
on foot slopes

» The poorly drained Oldham soils, which do not have
gravelly material within a depth of 40 inches; in basins
* The poorly drained Vallers soils, which do not have
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gravelly material within a depth of 40 inches; on toe
slopes

Use and Management
Cropland

Main crops: Alfalfa, barley, oats, and wheat
Management concerns: Wetness, wind erosion, and the
high content of lime, which adversely affects the

availability of plant nutrients
Management measures:
* In most years these soils are better suited to early
maturing crops.
* Leaving crop residue on the surface and deferring
tillage when the soils are wet maintain tilth and help to
control wind erosion.
« Including grasses and legumes in the rotation helps to
control erosion and maintains organic matter content,
fertility, and tilth.
*» Existing drainage systems should be maintained.

Interpretive Groups

Land capability classification: Marysland—IVw-3;
Divide—Ills-4

Range site: Marysland—Subirrigated; Divide—Limy
Subirrigated

Windbreak suitability group: Marysland—10; Divide—1

Pasture suitability group: Marysland—B1; Divide—D1

MfB—Mauvais clay loam, 2 to 6 percent
slopes

Composition

Mauvais and similar soils: 80 to 90 percent
Contrasting inclusions: 10 to 20 percent

Setting
Landform: Wave-cut platform
Landform position: Toe slopes
Slope range: 2 to 6 percent
Shape of areas: Irregular
Size of areas: 10 to 150 acres

Typical Profile

Surface layer:
0 to 4 inches—dark gray, calcareous clay loam

Underlying material:

4 to 18 inches—qrayish brown, mottled, calcareous clay
loam

18 to 60 inches—olive gray, mottled, calcareous clay
loam with nests of gypsum

Soil Properties and Qualities

Drainage class: Somewhat poorly drained
Depth to bedrock: Very deep
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Depth to contrasting layer: More than 60 inches
Depth to seasonal high water table: 1.0 to 3.5 feet
Fiooding: None

Ponding: Rare for long or very long periods
Permeability: Moderately slow

Available water capacity: High

Organic matter content: Moderate

Surface runoff: Medium

Other properties: A high content of lime

Inclusions

Contrasting inclusions:
* The poorly drained Minnewaukan soils, which have
more sand and less clay than the Mauvais soil; on toe
slopes
* The very poorly drained Southam soils, which are dark
to a depth of more than 24 inches; in basins
* The poorly drained Vallers soils, which have less clay
in the underlying material than the Mauvais soil; on toe
slopes
Similar soils:
* Soils that have more sand and less clay in the surface
layer
Use and Management

Cropland
Main crops: Alfalfa, barley, oats, and wheat
Management concerns: Wetness; the high content of

lime, which adversely affects the availability of plant

nutrients; and wind erosion
Management measures:
* Leaving crop residue on the surface and deferring
tilage when the soil is wet maintain tilth and help to
control wind erosion.
* Including grasses and legumes in the rotation helps to
control erosion and maintains organic matter content,
fertility, and tilth.
* Existing drainage systems should be maintained.

Interpretive Groups

Land capability classification: IVw-3
Range site: Subirrigated
Windbreak suitability group: 10
Pasture suitability group: A

MgB—Mauvais clay loam, 2 to 6 percent
slopes, stony
Composition

Mauvais and similar soils: 75 to 85 percent
Contrasting inclusions: 15 to 25 percent

Setting
Landform: Wave-cut platform
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Landform position: Toe slopes
Slope range: 2 to 6 percent
Shape of areas: Irregular

Size of areas: 10 to 100 acres

Typical Profile

Surface layer:
0 to 4 inches—dark gray, calcareous clay loam

Underlying material:

4 to 18 inches—grayish brown, mottled, calcareous clay
loam

18 to 60 inches—olive gray, mottled, calcareous clay
loam with nests of gypsum

Soil Properties and Qualities

Drainage class: Somewhat poorly drained

Depth to bedrock: Very deep

Depth to contrasting layer: More than 60 inches

Depth to seasonal high water table: 1.0 to 3.5 feet

Flooding: None

Ponding: Rare for long or very long periods

Permeability: Moderately slow

Available water capacity: High

Organic matter content: Moderate

Surface runoff: Medium

Other properties: A high content of lime; scattered
stones and boulders on the surface

Inclusions

Contrasting inclusions:

* The somewhat excessively drained Renshaw soils,
which have gravelly material at a depth of 14 to 20
inches; on back slopes

* The excessively drained Sioux soils, which have
gravelly material within a depth of 14 inches; on
shoulder slopes

» The poorly drained Vallers soils, which have less clay
in the underlying material than the Mauvais soil; on toe
slopes

Similar soils:

« Soils that have more sand and less clay in the surface
layer

Use and Management

Rangeland

Management concerns: Numerous stones and boulders
(granitic rocks 1 to 3 feet in diameter covering less
than 0.1 percent of the surface)

Management measures:

* Proper grazing management helps to maintain plant

vigor, conserves moisture, and helps to control erosion.

Interpretive Groups
Land capability classification: Vlls-1

Soil Survey

Range site: Subirrigated
Windbreak suitability group: 10
Pasture suitability group: NS

MnA—Minnewasta sandy loam, 0 to 2
percent slopes

Composition

Minnewasta and similar soils: 75 to 85 percent
Contrasting inclusions: 15 to 25 percent

Setting

Landform: Beach terraces
Landform position: Toe slopes
Slope range: 0 to 2 percent
Shape of areas: lrregular

Size of areas: 10 to 100 acres

Typical Profile

Surface layer:
0 to 4 inches—very dark gray sandy loam

Underlying material:

4 to 16 inches—light brownish gray and grayish brown,
calcareous coarse sand and sand

16 to 60 inches—light gray, mottled, calcareous sandy
clay loam and clay loam

Soil Properties and Qualities

Drainage class: Somewhat poorly drained

Depth to bedrock: Very deep

Depth to contrasting layer: 10 to 20 inches over glacial
till

Depth to seasonal high water table: 1.0 to 3.5 feet

Flooding: None

Ponding: Rare for long or very long periods

Permeability: Rapid in the sandy sediments and slow in
the underlying glacial till

Available water capacity: Moderate

QOrganic matter content: Moderately low

Surface runoff: Slow

Inclusions

Contrasting inclusions:

* The poorly drained Minnewaukan soils, which have
more sand and less clay in the subsoil than the
Minnewasta soil; on toe slopes

* The excessively drained Sioux soils, which have
gravelly material within a depth of 14 inches; on
shoulder slopes

Similar soils:
* Soils that have more clay and less sand in the surface
layer
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Use and Management
Cropland and pasture

Main crops: Alfalfa, barley, oats, and wheat
Management concerns: Wetness, wind erosion
Management measures:

* In wet years this soil is better suited to early maturing
crops.

* Minimizing tillage, leaving crop residue on the surface,
and including grasses and legumes in the cropping
system help to control erosion and maintain the content
of organic matter.

* Seeding cultivated areas to adapted grasses helps to
control erosion.

Interpretive Groups

Land capability classification: INw-1
Range site: Subirrigated
Windbreak suitability group: 10
Pasture suitability group: A

MoB—Minnewasta sandy loam, 2 to 6
percent slopes, stony

Composition

Minnewasta and similar soils: 75 to 85 percent
Contrasting inclusions: 15 to 25 percent

Setting

Landform: Beach terraces
Landform position: Toe slopes
Slope range: 2 to 6 percent
Shape of areas: Irregular

Size of areas: 10 to 250 acres

Typical Profile

Surface layer:
0 to 4 inches—very dark gray sandy loam

Underlying material:

4 to 16 inches—light brownish gray and grayish brown,
calcareous coarse sand and sand

16 to 60 inches—light gray, mottled, calcareous sandy
clay loam and clay loam

Soil Properties and Qualities

Drainage class: Somewhat poorly drained

Depth to bedrock: Very deep

Depth to contrasting layer: 10 to 20 inches over glacial
till

Depth to seasonal high water table: 1.0 to 3.5 feet

Flooding: None

Ponding: Rare for long or very long periods

Permeability: Rapid in the sandy sediments and slow in
the underlying glaciali till

Available water capacity: Moderate
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Organic matter content: Moderately low

Surface runoff: Slow

Other properties: Scattered stones and boulders on the
surface

Inclusions

Contrasting inclusions:

* The somewhat excessively drained Arvilla soils, which
have gravelly material at a depth of 14 to 25 inches; on
back slopes

* The excessively drained Sioux soils, which have
gravelly material within a depth of 14 inches; on
shoulder slopes

Similar soils:
*» Soils that have more clay and less sand in the surface
layer

Use and Management

Rangeland

Management concerns: Numerous stones and boulders
(granitic rocks 1 to 3 feet in diameter covering less
than 0.1 percent of the surface)

Management measures:

* Proper grazing management helps to maintain plant

vigor, conserves moisture, and helps to control erosion.

Interpretive Groups

Land capability classification: Vlls-1
Range site: Subirrigated
Windbreak suitability group: 10
Pasture suitability group: NS

Mw—Minnewaukan loamy sand

Composition

Minnewaukan and similar soils: 85 to 95 percent
Contrasting inclusions: 5 to 15 percent

Setting

Landform: Beach terraces
Landform position: Toe slopes
Slope range: 0 to 3 percent
Shape of areas: \rregular

Size of areas: 10 to 100 acres

Typical Profile

Surface layer:
0 to 4 inches—dark gray, calcareous loamy sand

Transitional layer:

4 to 9 inches—grayish brown, mottled, calcareous
loamy sand

Underlying material:

9 to 31 inches—grayish brown and light gray, mottled,
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calcareous, stratified fine sand, sand, and loamy
sand

31 to 60 inches—light brownish gray, mottled,
calcareous, stratified loamy fine sand and loamy
sand

Soil Properties and Qualities

Drainage class: Poorly drained

Depth to bedrock: Very deep

Depth to contrasting layer: 40 to more than 60 inches
over loamy material

Seasonal high water table: 0.5 foot above to 1.5 feet
below the surface

Flooding: None

Ponding: None

Permeability: Rapid

Available water capacity: Low

Organic matter content: Moderately low

Surface runoff: Very slow

Inclusions

Contrasting inclusions:
* The somewhat poorly drained Minnewasta soils, which
have clay loam underlying material; on toe slopes

Similar soils:
+ Soils that have a water table at a depth of more than
6 feet

Use and Management
Cropland and pasture

Main crops: Alfalfa, barley, oats, and wheat
Management concerns: Wetness, wind erosion
Management measures:

« This soil is better suited to early maturing crops, such
as small grain.

» Minimizing tillage, leaving crop residue on the surface,
and including grasses and legumes in the cropping
system help to control erosion and maintain the content
of organic matter.

* Wind stripcropping and field windbreaks help to
control wind erosion.

» Seeding cultivated areas to adapted grasses helps to
control erosion,

Interpretive Groups

Land capability classification: IVw-1
Range site: Subirrigated
Windbreak suitability group: 2
Pasture suitability group: A

Na—Nahon-Aberdeen-Exline silt loams
Composition
Nahon and similar soils: 40 to 55 percent

Soil Survey

Aberdeen and similar soils: 15 to 30 percent
Exline and similar soils: 10 to 25 percent
Contrasting inclusions: 5 to 15 percent

Setting

Landform: Lake plains

Landform position: Nahon—foot slopes; Aberdeen—
summits and back slopes; Exline—the lower foot
slopes

Slope range: 0 to 2 percent

Shape of areas: Irregular

Size of areas: 20 t0 200 acres

Typical Profile
Nahon

Surface layer:
0 to 7 inches—dark gray silt loam

Subsurface layer:
7 to 8 inches—gray silt loam

Subsoil:

8 to 19 inches—dark gray silty clay

19 to 31 inches—dark gray and light brownish gray silty
clay with nests of salt

31 to 40 inches—light brownish gray, calcareous silty
clay loam with nests of salt

Underlying material:

40 to 55 inches—light gray, calcareous silty clay loam

55 to 60 inches—white and pale yellow, calcareous,
varved silty clay loam

Aberdeen

Surface layer:
0 to 8 inches—dark gray silt loam

Transitional layer:
8 to 12 inches—dark gray and gray silt loam

Subsoil:

12 to 37 inches—dark gray and grayish brown silty clay

37 to 45 inches—light brownish gray, calcareous silty
clay with nests of gypsum and other salts

Underlying material:

45 to 53 inches—light gray, calcareous silty clay loam

53 to 60 inches—light gray, mottled, calcareous, varved
silty clay loam

Exline

Surface layer:
0 to 2 inches—qgray silt loam

Subsoil:

2 to 7 inches—dark gray and gray silty clay

7 to 18 inches—dark gray silty clay with nests of salt

18 to 26 inches—dark gray, calcareous silty clay with
nests of salt

26 to 37 inches—Ilight brownish gray, calcareous silty
clay joam with nests of salt
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Underlying material:
37 to 60 inches—light gray and white, calcareous,
varved silty clay loam

Soil Properties and Qualities

Drainage class: Nahon—moderately well drained;
Aberdeen—moderately well drained; Exline—
somewhat poorly drained

Depth to bedrock: Very deep

Depth to contrasting layer: More than 60 inches

Depth to seasonal high water table: Nahon—3.5 to 5.0
feet; Aberdeen—3.5 to 5.0 feet; Exline—1.5 to 3.5
feet

Flooding: None

Ponding: None

Permeability: Nahon—very slow; Aberdeen—slow;
Exline—very siow

Available water capacity: Nahon—moderate;
Aberdeen—high; Exline—moderate

Organic matter content: Nahon—moderate; Aberdeen—
moderate; Exline—moderately low

Surface runoff: Nahon—slow; Aberdeen—slow; Exline—
very slow

Other properties: A sodium-affected subsoil in all three
soils

Inclusions

Contrasting inclusions:

* The well drained Beotia soils, which have less clay
than the major soils and do not have a sodium-affected
subsoil; on foot slopes

» The somewhat poorly drained Bearden soils, which
have less clay than the major soils and do not have a
sodium-affected subsoil; on foot slopes

* The moderately well drained Harmony soils, which do
not have a sodium-affected subsoil; on summits and
back slopes

Use and Management
Cropland

Main crops: Alfalfa, barley, oats, wheat

Management concerns: The sodium-affected subsoil,
which adversely affects crop growth by restricting
the penetration of plant roots; a slow rate of water
infiltration

Management measures:

* Minimizing tillage, leaving crop residue on the surface,

and including grasses and legumes in the cropping

system conserve moisture and maintain organic matter

content and tilth.

* Chiseling or subsoiling when the soil is dry increases

the rate of water infiltration.
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Interpretive Groups

Land capability classification: Nahon—IVs-2; Aberdeen—
Is-1; Exline—Vls-1

Range site: Nahon—Claypan; Aberdeen—Clayey;
Exline—Thin Claypan

Windbreak suitability group: Nahon—9; Aberdeen—4;
Exline—10

Pasture suitability group: Nahon—C; Aberdeen—E;
Exline—NS

NsB—Nutley-Sinai silty clays, 2 to 6 percent
slopes

Composition
Nutley and similar soils: 50 to 65 percent
Sinai and similar soils: 20 to 35 percent
Contrasting inclusions: 5 to 15 percent

Setting
Landform: lce-walled lake plains
Landform position: Nutley—shoulder slopes and back
slopes; Sinai—foot slopes
Slope range: 2 to 6 percent
Shape of areas: Irregular
Size of areas: 10 to 200 acres

Typical Profile
Nutley

Surface layer:
0 to 7 inches—dark gray, calcareous silty clay

Subsoil:

7 to 20 inches—light brownish gray, calcareous clay
Underlying material:

20 to 60 inches—pale yellow, mottled, calcareous clay

Sinai
Surface soil:
0 to 12 inches—very dark gray silty clay

Subsoil:

12 to 23 inches—dark gray silty clay

23 to 33 inches—light brownish gray, calcareous silty
clay

33 to 42 inches—light gray, mottled, calcareous silty
clay

Underlying material:
42 to 60 inches—light brownish gray, mottled,
calcareous silty clay with nests of gypsum

Soil Properties and Qualities

Drainage class: Well drained

Depth to bedrock: Very deep

Depth to contrasting layer: More than 60 inches
Depth to seasonal high water table: More than 6 feet
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Flooding: None

Ponding: None

Permeability: Very slow

Available water capacity: Moderate
Organic matter content: High
Surface runoff: Rapid

Inclusions

Contrasting inclusions:

» The well drained Buse soils, which have less clay and
more sand than the major soils and are calcareous at or
near the surface; on shoulder slopes

» The well drained Poinsett soils, which have less clay
and more silt than the major soils; on back slopes

Use and Management
Cropland
Main crops: Alfalfa, barley, corn, oats, soybeans, and
" wheat
‘Management concerns: Wind erosion, water erosion, a
slow rate of water infiltration, tilth, and the high
content of lime in the Nutley soil, which adversely
affects the availability of plant nutrients
Management measures:
* Leaving crop residue on the surface, minimizing
tillage, tilling in a timely manner, and including grasses
and legumes in the cropping system help to control
erosion, conserve moisture, and maintain organic
matter content and tilth.
» Contour farming, terraces, and grassed waterways
help to control erosion, but slopes in some areas are
too short or too irregular for contour farming and
terraces.
* Wind stripcropping and field windbreaks help to
control wind erosion.
* Chiseling or subsoiling when the soil is dry improves
tilth and increases the rate of water infiltration.

Interpretive Groups

Land capability classification: Nutley—Ille-3; Sinai—
llle-3

Range site: Nutley—Clayey; Sinai—Clayey

Windbreak suitability group: Nutley—4; Sinai—4

Pasture suitability group: Nutley—I; Sinai—I

Oh—Oldham silty clay loam

Composition

Oldham and similar soils: 85 to 95 percent
Contrasting inclusions: 5 to 15 percent

Setting

Landform: Till plains
Landform position: Basins

Soil Survey

Slope range: 0 to 1 percent
Shape of areas: Oval
Size of areas: 5 to 200 acres

Typical Profile

Surface layer:
0 to 8 inches—very dark gray, calcareous silty clay
loam

Subsoil:

8 to 18 inches—dark gray, calcareous silty clay loam
with nests of gypsum

18 to 32 inches—dark gray, mottled, calcareous silty
clay loam with nests of gypsum

32 to 47 inches—gray, mottled, calcareous silty clay
with nests of gypsum

Underlying material:
47 to 60 inches—grayish brown, mottled, calcareous
clay loam

Soil Properties and Qualities

Drainage class: Very poorly drained

Depth to bedrock: Very deep

Depth to contrasting layer: 40 to more than 60 inches
over glacial till

Depth to seasonal high water table: 0.5 foot to 1.5 feet

Flooding: None

Ponding: Occasional for brief periods

Permeability: Slow

Available water capacity: High

Organic matter content: High

Surface runoff: Negligible

Inclusions

Contrasting inclusions:

* The somewhat poorly drained Hamerly soils, which
have more sand and less silt than the Oldham soil; on
foot slopes

» The very poorly drained Southam soils, which are
ponded for longer periods of time than the Oldham soil;
in basins

* The poorly drained Vallers soils, which are dark to a
depth of less than 24 inches; on toe slopes

Similar soils:
* Soils that are not calcareous

Use and Management
Rangeland or pasture

Management concerns: Wetness

Management measures:

* Proper grazing management helps to maintain plant
vigor.

* Restricting grazing during wet periods helps to
minimize surface compaction.

* Existing drainage systems should be maintained.
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Interpretive Groups

Land capability classification: Vw-2
Range site: Wetland

Windbreak suitability group: 10
Pasture suitability group: B2

Or—Orthents, gravelly

Composition

Orthents and similar soils: 85 to 95 percent
Contrasting inclusions: 5 to 15 percent

Setting

Landform: Outwash plains

Landform position: Excavations and spoil
Slope range: 0 to 15 percent

Shape of areas: Irregular

Size of areas: 5 to 120 acres

Typical Profile

Surface layer:
0 to 10 inches—light colored, calcareous gravelly loam

Underlying material:
10 to 60 inches—brown to light yellowish brown,
calcareous gravelly sand

Soil Properties and Qualities

Drainage class: Excessively drained

Depth to bedrock: Very deep

Depth to contrasting layer: 0 to 10 inches over gravelly
material

Depth to seasonal high water table: More than 6 feet

Flooding: None

Ponding: None

Permeability: Rapid

Available water capacity: Very low

Organic matter content: Low

Surface runoff: Slow to rapid

Inclusions

Contrasting inclusions:

* The well drained Fordville soils, which have gravelly
material at a depth of 20 to 40 inches; on back slopes
* The somewhat excessively drained Renshaw soils,
which have gravelly material at a depth of 14 to 20
inches; on back slopes

Use and Management

Management considerations:

* These soils are generally not suited to crops, mainly
because of the very low available water capacity.

* Most areas are gravel pits used mainly as a source of
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sand and gravel for construction purposes. Some areas
provide limited wildlife habitat.

« Abandoned gravel pits can be restored to range, tame
pasture, or cropland if reclamation measures are
applied.

Management measures:

» Shaping the area can reduce the slope. Mounds of
overburden can be used as topsoil dressing.

* Proper grazing management helps to maintain plant
vigor, conserves moisture, and helps to control erosion.
* Applying fertilizer as needed helps to establish range
or pasture plants.

Interpretive Groups

Land capability classification: Vl|s-1
Range site: Very Shallow
Windbreak suitability group: 10
Pasture suitability group: NS

Pa—Parnell silty clay loam

Composition

Parnell and similar soils: 85 to 95 percent
Contrasting inclusions: 5 to 15 percent

Setting

Landform: Till plains
Landform position: Basins
Slope range: 0 to 1 percent
Shape of areas: Oval

Size of areas: 5 to 100 acres

Typical Profile
Surface soil:
0 to 17 inches—dark gray silty clay loam
Subsoil:

17 to 38 inches—dark gray silty clay

Underlying material:

38 to 47 inches—dark gray, calcareous clay

47 to 60 inches—Ilight gray, mottled, calcareous clay
loam

Soil Properties and Qualities

Drainage class: Very poorly drained

Depth to bedrock: Very deep

Depth to contrasting layer: More than 60 inches

Seasonal high water table: 1.0 foot above to 0.5 foot
below the surface

Flooding: None

Ponding: Frequent for very long periods

Permeability: Slow

Available water capacity: High

Organic matter content: High

Surface runoff: Negligible
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Inclusions

Contrasting inclusions:

* The somewhat poorly drained Cubden and Hamerly
soils, which are calcareous at or near the surface; on
foot slopes

» The poorly drained Vallers soils, which are calcareous
at or near the surface; on toe slopes

Similar soils:
* Soils that are calcareous at the surface

Use and Management
Rangeland or pasture

Management concerns: Wetness

Management measures:

* Proper grazing management helps to maintain plant
vigor.

+ Restricting grazing during wet periods helps to
minimize surface compaction.

Interpretive Groups

Land capability classification: Vw-2
Range site: Shallow Marsh
Windbreak suitability group: 10
Pasture suitability group: B2

Pc—Playmoor silty clay loam

Composition

Playmoor and similar soils: 85 to 95 percent
Contrasting inclusions: 5 to 15 percent

Setting

Landform: Flood plains

Landform position: Low flood plains
Slope range: 0 to 1 percent

Shape of areas: Irregular

Size of areas: 5 to 80 acres

Typical Profile

Surface layer:
0 to 8 inches—dark gray, calcareous silty clay loam with
nests of salt

Subsoil:

8 to 25 inches—dark gray and gray, calcareous silty
clay loam with nests of salt

25 to 36 inches—gray, calcareous silty clay loam with
accumulations of carbonate and nests of salt

Underlying material:
36 to 57 inches—gray, calcareous silty clay loam with
nests of salt

Soil Survey

57 to 60 inches—olive gray, mottled, calcareous silty
clay loam with nests of salt

Soil Properties and Qualities

Drainage class: Poorly drained

Depth to bedrock: Very deep

Depth to contrasting layer: More than 60 inches

Seasonal high water table: At the surface to 1.5 feet
below the surface

Flooding: Frequent for brief periods

Ponding: None

Permeability: Moderately slow

Available water capacity: High

Organic matter content: High

Surface runoff: Slow

Other properties: Salinity and a high content of lime

Inclusions

Contrasting inclusions:

¢ Lamoure soils, which have a lower content of visible
salts than the Playmoor soil; on low flood plains

¢ LLudden soils, which have more clay and a lower
content of visible salts than the Playmoor soil; in the
slightly lower positions on the landscape

Similar soils:
¢ Soils that have less silt and more sand

Use and Management
Cropland and pasture

Main crops: Barley, oats, and wheat

Management concerns: Wetness, wind erosion, the high
content of salt, and the high content of lime, which
adversely affects the availability of plant nutrients

Management measures:

* In most years this soil is better suited to iate planted

crops.

* Leaving crop residue on the surface and deferring

tillage when the soil is wet help to maintain tilth,

minimize surface compaction, and help to control wind

erosion.

* Including grasses and legumes in the rotation helps to

control erosion and maintains organic matter content,

fertility, and tilth.

* Existing drainage systems should be maintained.

« Salt-tolerant crops should be planted.

* Permanent pasture or hayland species should be

established.

Interpretive Groups

Land capability classification: IVw-4
Range site: Saline Subirrigated
Windbreak suitability group: 10
Pasture suitability group: J
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Pm—Playmoor-Lamoure silty clay loams,
channeled

Composition

Playmoor and similar soils: 40 to 55 percent
Lamoure and similar soils: 30 to 45 percent
Contrasting inclusions: 5 to 15 percent

Setting

Landform: Flood plains

Landform position: Low flood plains
Slope range: 0 to 2 percent

Shape of areas: Irregular

Size of areas: 10 to 80 acres

Typical Profile
Playmoor

Surface layer:
0 to 8 inches—dark gray, calcareous silty clay loam with
nests of salt

Subsoil:

8 to 25 inches—dark gray and gray, calcareous silty
clay loam with nests of salt

25 to 36 inches—gray, calcareous silty clay loam with
accumulations of carbonate and nests of salt

Underlying material:

36 to 57 inches—gray, calcareous silty clay loam with
nests of salt

57 to 60 inches—olive gray, mottled, calcareous silty
clay loam with nests of salt

Lamoure

Surface soil:
0 to 28 inches—dark gray, calcareous silty clay loam

Underlying material:

28 to 56 inches—gray and light olive gray, mottled,
calcareous silty clay loam

56 to 60 inches—qray, mottled, calcareous, stratified
clay loam and gravelly clay loam

Soil Properties and Qualities

Drainage class: Poorly drained

Depth to bedrock: Very deep

Depth to contrasting layer: More than 60 inches

Seasonal high water table: At the surface to 1.5 feet
below the surface

Flooding: Frequent for brief periods

Ponding: None

Permeability: Moderately slow

Available water capacity: High

Organic matter content: High

Surface runoff: Slow

Other properties: A high content of lime in both soils,
salinity in the Playmoor soil
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Inclusions

Contrasting inclusions:

* Dovray soils, which have more clay than the major
soils; on low flood plains

* Harriet soils, which have a sodium-affected subsoil; on
the slightly lower parts of the landscape

Similar soils:
* Soils in which the dark surface layer is less than 24
inches thick

Use and Management
Rangeland

Management considerations:

* Because of the wetness and channeling, these soils
are generally not suited to crops.

Management measures:

» Proper grazing management helps to maintain plant
vigor.

* Restricting grazing during wet periods helps to
minimize surface compaction.

Interpretive Groups

Land capability classification: Playmoor—VIw-1;
Lamoure—Viw-1

Range site: Playmoor—Saline Subirrigated; Lamoure—
Subirrigated

Windbreak suitability group: Playmoor—10; Lamoure—2

Pasture suitability group: Playmoor—NS; Lamoure—NS

PrC—Poinsett-Rusklyn silty clay loams, 6 to
9 percent slopes

Composition
Poinsett and similar soils: 35 to 55 percent

Rusklyn and similar soils: 30 to 50 percent
Contrasting inclusions: 5 to 15 percent

Setting

Landform: Moraines

Landform position: Poinsett—back slopes; Rusklyn—
shoulder slopes

Slope range: 6 to 9 percent

Shape of areas: Irregular

Size of areas: 10 to 100 acres

Typical Profile

Poinsett

Surface layer:

0 to 7 inches—very dark gray silty clay loam

Subsoil:

7 to 16 inches—dark gray and dark yellowish brown
silty clay loam
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16 to 39 inches—Ilight yellowish brown, calcareous silty
clay loam

Underlying material:
39 to 60 inches—Ilight yellowish brown, calcareous silty
clay loam

Rusklyn

Surface layer:
0 to 9 inches—dark grayish brown, calcareous silty clay
loam

Subsoil:
9 to 28 inches—light yellowish brown, calcareous silty
clay loam

Underlying material:

28 to 53 inches—light yellowish brown and light gray,
mottled, calcareous silty clay loam stratified with
lenses of very fine sand

53 to 60 inches—Ilight brownish gray and pale yellow,
mottled, calcareous clay loam

Soil Properties and Qualities

Drainage class: Well drained

Depth to bedrock: Very deep

Depth to contrasting layer: 40 to more than 60 inches
over loamy giacial till

Depth to seasonal high water table: More than 6 feet

Flooding: None

Ponding: None

Permeability: Moderate

Available water capacity: High

Organic matter content: Poinsett—high; Rusklyn—
moderate

Surface runoff: Medium

Other properties: A high content of lime in the Rusklyn
soil

Inclusions

Contrasting inclusions:

» The well drained Egeland soils, which have less clay
and more sand than the major sails; on back slopes

* The moderately well drained Waubay soils, which are
dark to a depth of more than 16 inches; on foot slopes

Similar soils:

* Soils that have less silt and more sand than the
Rusklyn soil

¢ Soils that have clay loam underlying material at a
depth of 20 to 40 inches

Use and Management

Cropland

Main crops: Alfalfa, barley, corn, oats, soybeans, and
wheat
Management concerns: Poinsett—water erosion;

Soil Survey

Rusklyn——wind erosion, water erosion, and the high
content of lime, which adversely affects the
availability of plant nutrients
Management measures:
* Minimizing tillage and leaving crop residue on the
surface help to control erosion and conserve moisture.
* Contour farming, terraces, and grassed waterways
help to control water erosion, but the slopes in some
areas are too short or too irregular for contour farming
and terraces.
* Wind stripcropping and field windbreaks help to
control wind erosion. :
* Including grasses and legumes in the rotation helps to
control erosion and maintains organic matter content,
fertility, and tilth.

Interpretive Groups

Land capability classification: Poinsett—Illie-2; Rusklyn—
IVe-2

Range site: Poinsett—Silty; Rusklyn—Thin Upland

Windbreak suitability group: Poinsett—3; Rusklyn—8

Pasture suitability group: Poinsett—F; Rusklyn—G

PsB—Poinsett-Rusklyn-Waubay silty clay
loams, 1 to 6 percent slopes

Composition

Poinsett and similar soils: 35 to 50 percent
Rusklyn and similar soils: 20 to 35 percent
Waubay and similar soils: 10 to 20 percent
Contrasting inclusions: 10 to 20 percent

Setting

Landform: Till plains

Landform position: Poinsett—summits and back slopes;
Rusklyn—shoulder slopes; Waubay—foot slopes

Slope range: Poinsett—2 to 6 percent; Rusklyn—2 to 6
percent; Waubay—1 to 2 percent

Shape of areas: Irregular

Size of areas: 10 to 200 acres

Typical Profile
Poinsett

Surface layer:
0 to 7 inches—very dark gray silty clay loam

Subsoil:

7 to 16 inches—dark gray and dark yellowish brown
silty clay loam

16 to 39 inches—light yellowish brown, calcareous silty
clay loam

Underlying material:
39 to 60 inches—Ilight yellowish brown, calcareous silty
clay loam
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Rusklyn

Surface layer:
0 to 9 inches—dark grayish brown, calcareous silty clay
loam

Subsoil:
9 to 28 inches—light yellowish brown, calcareous silty
clay loam

Underlying material:

28 to 53 inches—Ilight yellowish brown and light gray,
mottled, calcareous silty ctay loam stratified with
lenses of very fine sand

53 to 60 inches—light brownish gray and pale yellow,
mottled, calcareous clay loam

Waubay

Surface soil:
0 to 12 inches—very dark gray silty clay loam

Subsoil:

12 to 23 inches—very dark grayish brown and dark
grayish brown silty clay loam

23 to 36 inches—light yellowish brown, calcareous silty
clay loam

Underlying material:
36 to 60 inches—Ilight yellowish brown, calcareous silty
clay loam

Soil Properties and Qualities

Drainage class: Poinsett—well drained; Rusklyn—well
drained; Waubay—moderately well drained

Depth to bedrock: Very deep

Depth to contrasting layer: 40 to more than 60 inches
over loamy glacial till

Depth to seasonal high waler table: Poinsett—more than
6 feet; Rusklyn—more than 6 feet; Waubay—3.5 to
5.0 feet

Flooding: None

Ponding: None

Permeability: Moderate

Available water capacity: High

Organic matter content: Poinsett—high; Rusklyn—
moderate; Waubay—high

Surface runoff: Poinsett—medium; Rusklyn—medium;
Waubay—slow

Other properties: A high content of lime in the Rusklyn
soil

Inclusions

Contrasting inclusions:
* The well drained Barnes soils, which have less silt
and more sand than the major soils; on back slopes

Similar soils:
¢ Soils that have less silt and more sand than the
Rusklyn soil
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* Soils that have clay loam underlying material at a
depth of 20 to 40 inches

Use and Management
Cropland

Main crops: Alfalfa, barley, corn, oats, soybeans, and
wheat

Management concerns: Poinsett—water erosion;
Rusklyn—wind erosion, water erosion, and the high
content of lime, which adversely affects the
availability of plant nutrients

Management measures:

* Minimizing tillage and !eaving crop residue on the

surface help to control erosion and conserve moisture.

* Contour farming and grassed waterways help to

control water erosion, but the slopes in some areas are

too short or too irregular for contour farming.

* Wind stripcropping and field windbreaks help to

control wind erosion.

¢ Including grasses and legumes in the rotation helps to

control erosion and maintains organic matter content

and filth.

Interpretive Groups

Land capability classification: Poinsett—lle-3; Rusklyn—
llle-6; Waubay—I-3

Range site: Poinsett—Silty; Rusklyn—Thin Upland;
Waubay—Loamy Overflow

Windbreak suitability group: Poinsett—3; Rusklyn—8;
Waubay—1

Pasture suitability group: Poinsett—F; Rusklyn—G;
Waubay—K

PwA—Poinsett-Waubay silty clay loams, 0
to 2 percent slopes

Composition

Poinsett and similar soils: 40 to 55 percent
Waubay and similar soils: 30 to 45 percent
Contrasting inclusions: 5 to 15 percent

Setting

Landform: Till plains

Landform position: Poinsett—summits and back slopes;
Waubay—foot slopes

Slope range: 0 to 2 percent

Shape of areas: Irregular

Size of areas: 5 to 200 acres

Typical Profile
Poinsett

Surface layer:
0 to 7 inches—very dark gray silty clay loam
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Subsoil:

7 to 16 inches—dark gray and dark yellowish brown
silty clay loam

16 to 39 inches—light yellowish brown, calcareous silty
clay loam

Underlying material:

39 to 60 inches—Ilight yellowish brown, calcareous silty
clay loam

Waubay

Surface soil:
0 to 12 inches—very dark gray silty clay loam

Subsoil:

12 to 23 inches—very dark grayish brown and dark
grayish brown silty clay loam

23 to 36 inches—light yellowish brown, calcareous silty
clay loam

Underlying material:
36 to 60 inches—light yellowish brown, calcareous silty
clay loam

Soil Properties and Qualities

Drainage class: Poinsett—well drained; Waubay—
moderately well drained

Depth to bedrock: Very deep

Depth to contrasting layer: 40 to more than 60 inches
over loamy glacial till

Depth to seasonal high water table: Poinsett—more than
6 feet; Waubay—3.5 to 5.0 feet

Flooding: None

Ponding: None

Permeability: Moderate

Available water capacity: High

Organic matter content: High

Surface runoff: Slow

Other properties: Runoff water flows over the Waubay
soil during periods of rainfall or snowmelt.

Inclusions

Contrasting inclusions:

* The well drained Forman soils, which have less silt
and more sand than the major soils; on back slopes
* The very poorly drained Parnell soils in basins

¢ The well drained Rusklyn soils, which are calcareous
at or near the surface; on shoulder slopes

Similar soils:

 Soils that have iess silt and more sand than the
Poinsett soil

+* Soils that have clay loam underlying material at a
depth of 20 to 40 inches

Use and Management
Cropland
Main crops: Alfalfa, barley, corn, oats, soybeans, wheat

Soil Survey

Management concerns: Slight

Management measures:

* Managing crop residue conserves moisture and
maintains organic matter content and tilth.

Interpretive Groups
Land capability classification: Poinsett—I-2; Waubay—
I-3
Range site: Poinsett—Silty; Waubay-—Loamy Overflow
Windbreak suitability group: Poinsett—3; Waubay—1
Pasture suitability group: Poinsett—F; Waubay—K.

PwB—Poinsett-Waubay silty clay loams, 1
to 6 percent slopes

Composition
Poinsett and similar soils: 50 to 65 percent

Waubay and similar soils: 20 to 35 percent
Contrasting inclusions: 5 to 15 percent

Setting

Landform: Till plains

Landform position: Poinsett—summits and back slopes;
Waubay—foot slopes

Slope range: Poinsett—2 to 6 percent; Waubay—1 to 2
percent

Shape of areas: Irregular

Size of areas: 5 to 200 acres

Typical Profile
Poinsett

Surface layer:

0 to 7 inches—very dark gray silty clay loam

Subsoil:

7 to 16 inches—dark gray and dark yellowish brown
silty clay loam

16 to 39 inches—light yellowish brown, calcareous silty
clay loam

Underlying material:
39 to 60 inches—light yellowish brown, calcareous silty
clay loam

Waubay

Surface soil:
0 to 12 inches—very dark gray silty clay loam

Subsoil:

12 to 23 inches—very dark grayish brown and dark
grayish brown silty clay loam

23 to 36 inches—Ilight yellowish brown, calcareous silty
clay loam

Underlying material:

36 to 60 inches—light yellowish brown, calcareous silty
clay loam
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Soil Properties and Qualities

Drainage class: Poinsett—well drained; Waubay—
moderately well drained

Depth to bedrock: Very deep

Depth to contrasting layer: 40 to more than 60 inches
over loamy glacial till

Depth to seasonal high water table: Poinsett—more than
6 feet; Waubay—3.5 to 5.0 feet

Flooding: None

Ponding: None

Permeability: Moderate

Available water capacity: High

Organic matter content: High

Surface runoff: Poinsett—medium; Waubay—slow

Other properties: Runoff water flows over the Waubay
soil during periods of rainfall and snowmelt.

Inclusions

Contrasting inclusions:

» The well drained Buse soils, which have less silt and
more sand than the major soils and are calcareous at or
near the surface; on shoulder slopes

» The well drained Forman soils, which have less silt
and more sand than the major soils; on back slopes

» The well drained Rusklyn soils, which are calcareous
to the surface; on shoulder slopes

» The very poorly drained Parnell soils in basins

Simifar soils:

*» Sojls that have glacial till at a depth of 20 to 40 inches
+ Soils that have less silt and more sand than the
Poinsett soil

Use and Management
Cropland

Main crops: Alfalfa, barley, corn, oats, soybeans, and
wheat

Management concerns: Water erosion

Management measures:

* Minimizing tillage and leaving crop residue on the

surface help to control erosion and conserve moisture

(fig. 9).

» Contour farming and grassed waterways help to

control water erosion, but the siopes in some areas are

too short or too irregular for contour farming.

* Including grasses and legumes in the rotation helps to

control erosion and maintains organic matter content

and tilth.

Interpretive Groups

Land capability classification: Poinsett—Ile-3; Waubay—
-3

Range site: Poinsett—Silty; Waubay—Loamy Overflow

Windbreak suitability group: Poinsett—3; Waubay—1

Pasture suitability group: Poinsett—F; Waubay—K
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Ra—Ranslo-Harriet loams

Composition
Ranslo and similar soils: 40 to 55 percent

Harriet and similar soils: 35 to 45 percent
Contrasting inclusions: 5 to 15 percent

Setting

Landform: Flood plains

Landform position: Low flood plains
Slope range: 0 to 2 percent

Shape of areas: Long and narrow
Size of areas: 20 to 100 acres

Typical Profile
Ranslo

Surface layer:
0 to 8 inches—dark gray loam

Transitional layer:
8 to 14 inches—gray and dark gray silty clay loam

Subsoil:

14 to 24 inches—dark gray silty clay

24 to 37 inches—dark gray, calcareous silty clay with
nests of salt

Underlying material:

37 to 50 inches—light yellowish brown, mottled,
calcareous silty clay loam with nests of salt

50 to 60 inches—light brownish gray, mottled,
calcareous silty clay

Harriet

Surface layer:
0 to 1 inch—dark gray loam with nests of salt

Subsoil:
1 to 16 inches—dark gray, calcareous silty clay with
nests of salt

Underlying material:

16 to 24 inches—dark gray, calcareous clay loam with
nests of salt

24 to 60 inches—olive gray and light olive gray,
mottled, calcareous clay loam with nests of gypsum
and other salts

Soil Properties and Qualities

Drainage class: Ranslo—somewhat poorly drained;
Harriet—poorly drained

Depth to bedrock: Very deep

Depth to contrasting layer: More than 60 inches

Seasonal high water table: Ranslo—at a depth of 1 to 3
feet; Harriet—at the surface to 1 foot below the
surface

Flooding: Ranslo—occasional for very brief periods;
Harriet—occasional for long periods

Ponding: None
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Soil Survey

Figure 9.—A cover of crop residue left on the surface helps to control erosion in this area of Poinsett-Waubay silty clay loams, 1 to 6

percent slopes.

Permeability: Ranslo—slow; Harriet—very slow

Available water capacity: Moderate

Organic matter content: Ranslo—high; Harriet—
moderate

Surface runoff: Ranslo—slow; Harriet—very slow

Other properties: A sodium-affected subsoil in both
soils

Inclusions

Contrasting inclusions:
* The somewhat poorly drained Lamoure soils, which do
not have a sodium-affected subsoil; on low flood plains

* The moderately well drained Nahon soils on foot
slopes

* The poorly drained Dovray soils, which do not have a
sodium-affected subsoil; on toe slopes

Similar soils:

* Soils that have varved underlying material
Use and Management

Cropland

Main crops: Ranslo—alfalfa, barley, oats, and wheat;
Harriet—generally not suited to crops
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Management concerns: Wetness and the sodium-
affected subsoil, which adversely affects crop
growth by restricting the penetration of plant roots

Management measures:

* [n most years these soils are better suited to late

planted crops.

* Leaving crop residue on the surface, deferring tillage

when the soil is wet, and including grasses and

legumes in the cropping system maintain tilth and help
to prevent surface compaction.

* Chiseling or subsoiling when the soil is dry increases

the rate of water infiltration.

Interpretive Groups

Land capability classification: Ranslo—IVs-2; Harriet—
Vis-6

Range site: Ranslo—Subirrigated; Harriet—Saline
Lowland

Windbreak suitability group: Ranslo—9; Harriet—10

Pasture suitability group: Ranslo—C; Harriet—J

Rb—Rauville silty clay loam

Composition

Rauville and similar soils: 80 to 95 percent
Contrasting inclusions: 5 to 20 percent

Setting

Landform: Flood plains

Landform position: Low flood plains
Slope range: 0 to 1 percent

Shape of areas: L.ong and narrow
Size of areas: 10 to 500 acres

Typical Profile

Surface layer:
0 to 10 inches—dark gray, calcareous silty clay loam

Subsurface layer:
10 to 32 inches—dark gray and very dark gray,
calcareous silty clay loam

Underlying material:
32 to 52 inches—gray, calcareous silt loam
52 to 60 inches—qgray, calcareous clay loam

Soil Properties and Qualities

Drainage class: Very poorly drained

Depth to bedrock: Very deep

Depth to contrasting layer: 40 to more than 60 inches
over gravelly material

Seasonal high water table: At the surface to 0.5 foot
below the surface

Flooding: Frequent for long periods

Ponding: None

Permeability: Moderately slow
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Available water capacity: High
Organic matter content: High
Surface runoff: Very slow

Inclusions

Contrasting inclusions:

* The moderately well drained Divide soils, which have
gravelly material at a depth of 20 to 40 inches; on foot
slopes

* The somewhat poorly drained Lamoure soils on low
flood plains

+ The poorly drained Marysland soils, which have
gravelly material at a depth of 20 to 40 inches; on toe
slopes

Use and Management
Rangeland or pasture

Management concerns: Wetness

Management measures:

» Proper grazing management helps to maintain plant
vigor.

Interpretive Groups
Land capability classification: Vw-1
Range site: Wetland
Windbreak suitability group: 10
Pasture suitability group: B1

RfA—Renshaw-Fordville loams, 0 to 2
percent slopes

Composition

Renshaw and similar soils: 45 to 60 percent
Fordville and similar soils: 25 to 40 percent
Contrasting inclusions: 5 to 15 percent

Setting

Landform: Outwash plains

Landform position: Renshaw—summits and back slopes;
Fordville—foot slopes

Slope range: 0 to 2 percent

Shape of areas: Irregular

Size of areas: 10 to 500 acres

Typical Profile

Renshaw

Surface layer:

0 to 7 inches—very dark gray loam

Subsoil:

7 to 18 inches—dark grayish brown and brown loam

Underlying material:

18 to 25 inches—grayish brown, calcareous gravelly
sand
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25 to 60 inches—pale brown, calcareous very gravelly
sand

Fordville

Surface layer:
0 to 9 inches—very dark gray loam

Subsoil:
9 to 29 inches—very dark grayish brown and dark
brown loam

Underlying material:

29 to 33 inches—light brownish gray, calcareous
gravelly loamy sand

33 to 60 inches—pale brown, calcareous gravelly sand

Soil Properties and Qualities

Drainage class: Renshaw—somewhat excessively
drained; Fordville—well drained

Depth to bedrock: Very deep

Depth to contrasting layer: Renshaw—14 to 20 inches
over gravelly material; Fordville—20 to 40 inches
over gravelly material

Depth to seasonal high water table: More than 6 feet

Flooding: None

Ponding: None

Permeability: Renshaw—moderate in the upper part and
rapid in the lower part; Fordville—moderate in the
loamy sediments and rapid in the underlying
gravelly material

Available water capacity: Renshaw—Ilow; Fordville—
moderate

Organic matter content: Renshaw—moderate;
Fordville—high

Surface runoff: Slow

Inclusions

Contrasting inclusions:

* The moderately well drained Divide soils, which are
calcareous at or near the surface; on foot slopes

* The excessively drained Sioux soils, which have
gravelly material within a depth of 14 inches; on
shoulder slopes

Use and Management

Cropland

Main crops: Alfalfa, barley, corn, oats, soybeans, and
wheat

Management concerns: Renshaw—low available water
capacity; Fordville—moderate available water
capacity

Management measures:

» These soils are better suited to early maturing crops.

* Minimizing tillage and leaving crop residue on the

surface conserve moisture.

* Including grasses and legumes in the rotation helps to

Soil Survey

control erosion and maintains organic matter content
and tilth.

* Irrigation helps to overcome the limited water storage
capacity if water is of adequate quantity and quality.

Interpretive Groups
Land capability classification: Renshaw—Illls-3;
Fordville—lIs-3
Range site: Renshaw—Shallow to Gravel; Fordville—
Silty
Windbreak suitability group: Renshaw—6; Fordville—6
Pasture suitability group: Renshaw—D2; Fordville—D1

RfB—Renshaw-Fordville loams, 2 to 6
percent slopes

Composition
Renshaw and similar soils: 55 to 70 percent

Fordville and similar soils: 15 to 30 percent
Contrasting inclusions: 5 to 15 percent

Setting
Landform: Outwash plains
Landform position: Renshaw—summits and back slopes;
Fordville—foot slopes
Slope range: 2 to 6 percent
Shape of areas: Irregular
Size of areas: 10 to 200 acres

Typical Profile
Renshaw

Surface layer:

0 to 7 inches—very dark gray loam

Subsoil:

7 to 18 inches—dark grayish brown and brown loam

Underlying material:

18 to 25 inches—grayish brown, calcareous gravelly
sand

25 to 60 inches—pale brown, calcareous very gravelly
sand

Fordville

Surface layer:

0 to 9 inches—very dark gray loam

Subsoil:

9 to 29 inches—very dark grayish brown and dark
brown loam

Underlying material:

29 to 33 inches—light brownish gray, calcareous
gravelly loamy sand

33 to 60 inches—pale brown, calcareous gravelly sand

Soil Properties and Qualities
Drainage class: Renshaw—somewhat excessively
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drained; Fordville—well drained

Depth to bedrock: Very deep

Depth to contrasting layer: Renshaw—14 to 20 inches
over gravelly material; Fordville—20 to 40 inches
over gravelly material

Depth to seasonal high water table: More than 6 feet

Flooding: None

Ponding: None

Permeability: Renshaw—moderate in the upper part and
rapid in the lower part; Fordville—moderate in the
loamy sediments and rapid in the underlying
gravelly material

Available water capacity: Renshaw—Ilow; Fordville—
moderate

Organic matter content: Renshaw—moderate;
Fordville—high

Surface runoff: Medium

Inclusions

Contrasting inclusions:

» The moderately well drained Divide soils, which
are calcareous at or near the surface; on foot
slopes

» The excessively drained Sioux soils, which have
gravelly material within a depth of 14 inches; on
shoulder slopes

Use and Management
Cropland

Main crops: Alfalfa, barley, corn, oats, soybeans, and
wheat

Management concerns: Renshaw—Ilow available water
capacity, water erosion; Fordville—moderate
available water capacity, water erosion

Management measures:

» These soils are better suited to early maturing crops,

such as small grain.

* Minimizing tillage and leaving crop residue on the

surface conserve moisture and help to control erosion.

* Including grasses and legumes in the rotation helps to

control erosion and maintains organic matter content

and tilth.

* Irrigation helps to overcome the limited water storage

capacity if water is of adequate quantity and quality.

Interpretive Groups

Land capability classification: Renshaw—IVs-2;
Fordville—!le-5

Range site: Renshaw—Shallow to Gravel; Fordville—
Silty

Windbreak suitability group: Renshaw—=6; Fordville—6

Pasture suitability group: Renshaw—D2; Fordville—D1
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RsA—Renshaw-Sioux loams, 0 to 2 percent
slopes

Composition

Renshaw and similar soils: 50 to 65 percent
Sioux and similar soils: 25 to 35 percent
Contrasting inclusions: 5 to 15 percent

Setting

Landform: Outwash plains

Landform position: Renshaw—summits and back slopes;
Sioux—shoulder slopes

Slope range: Renshaw—0 to 2 percent; Sioux—1 to 2
percent

Shape of areas: Irregular

Size of areas: 10 to 100 acres

Typical Profile
Renshaw

Surface layer:
0 to 7 inches—very dark gray loam

Subsoil:
7 to 18 inches—dark grayish brown and brown loam

Underlying material:

18 to 25 inches—grayish brown, calcareous gravelly
sand

25 to 60 inches—pale brown, calcareous very gravelly
sand

Sioux

Surface layer:
0 to 7 inches—very dark gray [oam

Transitional layer:
7 to 11 inches—dark brown, calcareous gravelly loam

Underlying material:
11 to 60 inches—light yellowish brown, calcareous very
gravelly sand

Soil Properties and Qualities

Drainage class: Renshaw—somewhat excessively
drained; Sioux—excessively drained

Depth to bedrock: Very deep

Depth to contrasting layer: Renshaw—14 to 20 inches
over gravelly material; Sioux—6 to 14 inches over
gravelly material

Depth to seasonal high water table: More than 6 feet

Flooding: None

Ponding: None

Permeability: Renshaw—moderate in the upper part and
rapid in the lower part; Sioux—rapid

Available water capacity: Renshaw—low; Sioux—very
low

Organic matter content: Renshaw—moderate; Sioux—
moderately low
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Surface runoff: Renshaw—slow; Sioux—very slow

Inclusions

Contrasting inclusions:

» The well drained Egeland soils, which have less clay
and more sand in the surface layer than the major soils
and are not underlain by gravelly material; on back
slopes

» The well drained Maddock soils, which have more
sand than the major soils and are not underlain by
gravelly material; on shoulder slopes

* The well drained Fordville soils, which have gravelly
material at a depth of 20 to 40 inches; on back slopes

Use and Management

Cropland and pasture

Main crops: Renshaw—alfalfa, barley, oats, and wheat;
Sioux—generally not suited to crops

Management concerns: Renshaw—low available water
capacity; Sioux—very low available water capacity

Management measures:

» These soils are better suited to early planted crops,

such as small grain.

* Minimizing tillage, leaving crop residue on the surface,

and including grasses and legumes in the cropping

system conserve moisture and maintain the content of

organic matter.

» Seeding cultivated areas to adapted grasses helps to

control erosion.

Interpretive Groups

Land capability classification: Renshaw—Il1s-3; Sioux—
Vlis-3

Range site: Renshaw—Shallow to Gravel; Sioux—Very
Shallow

Windbreak suitability group: Renshaw-—6; Sioux—10

Pasture suitability group: Renshaw—D2; Sioux—NS

RsB—Renshaw-Sioux complex, 2 to 9
percent slopes

Composition

Renshaw and similar soils: 45 to 60 percent
Sioux and similar soils: 20 to 40 percent
Contrasting inclusions: 5 to 15 percent

Setting

Landform: Qutwash plains

Landform position: Renshaw—summits and back slopes;
Sioux—shoulder slopes

Slope range: 2 to 9 percent

Shape of areas: Irregular

Size of areas: 5 to 500 acres

Soil Survey

Typical Profile
Renshaw

Surface layer:
0 to 7 inches—very dark gray loam

Subsoil:
7 to 18 inches—dark grayish brown and brown loam

Underlying material:

18 to 25 inches—grayish brown, calcareous gravelly
sand

25 to 60 inches—pale brown, calcareous very gravelly
sand

Sioux

Surface layer:
0 to 6 inches—very dark gray, calcareous gravelly loam

Transitional layer:
6 to 9 inches—dark brown, calcareous gravelly loam

Underlying material:
9 to 60 inches—light yellowish brown, calcareous very
gravelly sand

Soil Properties and Qualities

Drainage class: Renshaw—somewhat excessively
drained; Sioux—excessively drained

Depth to bedrock: Very deep

Depth to contrasting layer: Renshaw—14 to 20 inches
over gravelly material; Sioux—®6 to 14 inches over
gravelly material

Depth to seasonal high water table: Maore than 6 feet

Flooding: None

Ponding: None

Permeability: Renshaw—moderate in the upper part and
rapid in the lower part; Sioux—rapid

Available water capacity: Renshaw—Ilow; Sioux—very
low

Organic matter content: Renshaw—moderate; Sioux—
moderately low

Surface runoff: Renshaw—medium; Sioux—very
slow

Inclusions

Contrasting inclusions:

* The moderately well drained Divide soils, which are
calcareous at or near the surface; on foot slopes

* The well drained Maddock soils, which have more
sand than the major soils and are not underlain by
gravelly material; on shoulder slopes

* The well drained Fordville soils, which have gravelly
material at a depth of 20 to 40 inches; on back slopes

Similar soils:
+ Soils that have more sand in the surface layer than
the Renshaw soil
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Use and Management
Cropland and pasture

Main crops: Renshaw—alfalfa, barley, oats, and wheat;
Sioux—generally not suited to crops

Management concerns: Renshaw—Ilow available water
capacity, water erosion; Sioux—very low available
water capacity, water erosion

Management measures:

* These soils are better suited to early planted crops,

such as small grain.

* Minimizing tillage, leaving crop residue on the surface,

and including grasses and legumes in the cropping

system conserve moisture, control erosion, and

maintain the content of organic matter.

» Seeding cultivated areas to adapted grasses helps to

control erosion.

Interpretive Groups
Land capability classification: Renshaw—IVs-2; Sioux—
Vlis-3
Range site: Renshaw—Shallow to Gravel; Sioux—Very
Shallow
Windbreak suitability group: Renshaw—8; Sioux—10
Pasture suitability group: Renshaw—D2; Sioux—NS

Ru—Ryan-Ludden complex

Composition
Ryan and similar soils: 50 to 60 percent

Ludden and similar soils: 25 to 35 percent
Contrasting inclusions: 10 to 20 percent

Setting
Landform: Flood plains
Landform position: Low flood plains
Slope range: 0 to 1 percent
Size of areas: 5 t0 20 acres

Typical Profile

Ryan

Surface layer:

0 to 5 inches—dark gray silty clay loam

Subsoil:

5 to 10 inches—dark gray silty clay

10 to 14 inches—dark gray, calcareous silty clay with
nests of salt

14 to 33 inches—dark gray and gray, calcareous silty
clay

Underlying material:

33 to 60 inches—gray, calcareous silty clay

Ludden

Surface layer:

0 to 7 inches—dark gray silty clay
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Subsoil:

7 to 31 inches—dark gray and gray, calcareous silty
clay

31 to 52 inches—gray, calcareous silty clay with nests
of gypsum and other salts

Underlying material:
52 to 60 inches—light olive gray, mottled, calcareous
silty clay with nests of gypsum

Soil Properties and Qualities

Drainage class: Poorly drained

Depth to bedrock: Very deep

Depth to contrasting layer: More than 60 inches

Seasonal high water table: 0.5 foot above to 1.5 feet
below the surface

Flooding: Ryan—occasional for brief or long periods;
Ludden—frequent for brief or long periods

Ponding: None

Permeability: Ryan—very slow; Ludden—slow

Available water capacity: Moderate

Organic matter content: Ryan—moderate; Ludden—high

Surface runoff: Very slow

Other properties: A sodium-affected subsoil in the Ryan
soil; a high content of lime in the Ludden soil

Inclusions

Contrasting inclusions:

* Lamoure soils, which have less clay and salts than the
major soils; on low flood plains

* Playmoor soils, which have less clay than the major
soils; on low flood plains

Use and Management
Cropland

Main crops: Alfalfa, barley, corn, oats, and wheat

Management concerns: Ryan—wetness, wind erosion, a
slow rate of water infiltration, surface compaction if
tilled when wet, and a sodium-affected subsoil,
which adversely affects crop growth by restricting
the penetration of plant roots; Ludden—wetness,
wind erosion, a siow rate of water infiltration, and
surface compaction if tilled when wet

Management measures:

* In most years these soils are better suited to late

planted crops.

» Leaving crop residue on the surface and deferring

tilage when the soils are wet maintain tilth and help to

control wind erosion.

* Including grasses and legumes in the rotation helps to

control erosion and maintains organic matter content

and tilth.

* Chiseling or subsociling when the soils are dry

increases the rate of water infiltration.

» Existing drainage systems should be maintained.
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Interpretive Groups

Land capability classification: Ryan—Vls-6; Ludden—
IVw-1

Range site: Ryan—Thin Claypan; Ludden—Wetland

Windbreak suitability group: Ryan—10; Ludden—10Q

Pasture suitability group: Ryan—NS; Ludden—B1

SaA—Sinai-Nutley silty clays, 0 to 2 percent
slopes

Composition

Sinai and similar soils: 55 to 70 percent
Nutley and similar soils: 25 to 35 percent
Contrasting inclusions: 5 to 15 percent

Setting

Landform: Ice-walled lake plains

Landform position: Sinai—foot slopes; Nutley—shoulder
slopes and back slopes

Slope range: 0 to 2 percent

Shape of areas: Irregular

Size of areas: 10 to 200 acres

Typical Profile
Sinai
Surface soil:
0 to 12 inches—very dark gray silty clay
Subsoil:

12 to 23 inches—dark gray silty clay

23 to 33 inches—light brownish gray, calcareous silty
clay

33 to 42 inches—light gray, mottled, calcareous silty
clay

Underlying material:

42 to 60 inches—light brownish gray, mottled,
calcareous silty clay with nests of gypsum

Nutley

Surface layer:
0 to 7 inches—dark gray, calcareous silty clay

Subsoil:
7 to 20 inches—light brownish gray, calcareous clay

Underlying material:
20 to 60 inches—pale yellow, mottled, calcareous clay

Soil Properties and Qualities

Drainage class: Well drained

Depth to bedrock: Very deep

Depth to contrasting layer: More than 60 inches
Depth to seasonal high water table: More than 6 feet
Flooding: None

Ponding: None

Soil Survey

Permeability: Very slow

Available water capacity: Moderate
Organic matter content: High
Surface runoff: Medium

Inclusions

Contrasting inclusions:

* The somewhat poorly drained Cubden soils on foot
slopes

* The well drained Poinsett soils, which have less clay
and more silt than the major soils; on back slopes

Similar soils:
* Soils that have less clay and more silt in the surface
layer than the Sinai soil

Use and Management
Cropland

Main crops: Alfalfa, barley, corn, oats, soybeans, and
wheat

Management concerns: Slow rate of water infiltration,
wind erosion, tilth, and a high content of lime in the
Nutley soil, which adversely affects the availability
of plant nutrients

Management measures:

* Minimizing tillage, leaving crop residue on the surface,

and including grasses and legumes in the cropping

system conserve moisture, control erosion, and

maintain organic matter content, fertility, and tilth.

» Wind stripcropping and field windbreaks help to

control wind erosion.

* Chiseling or subsoiling when the soil is dry improves

tith and increases the rate of water infiltration.

Interpretive Groups
Land capability classification: Sinai—Ils-2; Nutley—IIs-2
Range site: Sinai—Clayey; Nutley—Clayey
Windbreak suitability group: Sinai—4; Nutley—4
Pasture suitability group: Sinai—I; Nutley—I

SbB—Sioux gravelly loamy sand, 2 to 6
percent slopes

Composition

Sioux and similar soils: 85 to 95 percent
Contrasting inclusions: 5 to 15 percent

Setting

Landform: Outwash plains
Landform position: Shoulder slopes
Slope range: 2 to 6 percent

Shape of areas: Irregular

Size of areas: 10 to 400 acres
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Typical Profile

Surface layer:
0 to 6 inches—very dark gray, calcareous gravelly
loamy sand

Transitional layer:
6 to 9 inches—dark brown, calcareous gravelly sand

Underlying material:
9 to 60 inches—light yellowish brown, calcareous very
gravelly sand

Soil Properties and Qualities

Drainage class: Excessively drained

Depth to bedrock: Very deep

Depth to contrasting layer: 6 to 14 inches over gravelly
material

Depth to seasonal high water table: More than 6 feet

Flooding: None

Ponding: None

Permeability: Rapid

Available water capacity: Very low

Organic matter content: Moderately low

Surface runoff: Very slow

Other properties: Scattered stones and bouiders on the
surface

Inclusions

Contrasting inclusions:

* The well drained Fordville soils, which have gravelly
material at a depth of 20 to 40 inches; on back slopes
» The somewhat excessively drained Renshaw soils,
which have gravelly material at a depth of 14 to 20
inches; on back slopes

Use and Management
Rangeland

Management concerns: Water erosion, very low
available water capacity

Management measures:

* Proper grazing management helps to maintain plant

vigor, conserves moisture, and helps to control erosion.

» Cultivated areas should be seeded to adapted native
grasses.
Interpretive Groups

Land capability classification: V1s-3
Range site: Very Shallow
Windbreak suitability group: 10
Pasture suitability group: NS

SoB—Sioux gravelly loamy sand, 2 to 6
percent slopes, very stony

Composition
Sioux and similar soils: 85 to 95 percent
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Contrasting inclusions: 5 to 15 percent

Setting

Landform: Qutwash plains
Landform position: Shoulder slopes
Slope range: 2 to 6 percent

Shape of areas: Irregular

Size of areas: 10 to 80 acres

Typical Profile

Surface layer:
0 to 6 inches—very dark gray, calcareous gravelly
loamy sand

Transitional layer:
6 to 9 inches—dark brown, calcareous gravelly loamy
sand

Underlying material:
9 to 60 inches—Ilight yellowish brown, calcareous very
gravelly sand

Soil Properties and Qualities

Drainage class: Excessively drained

Depth to bedrock: Very deep

Depth to contrasting layer: 6 to 14 inches over gravelly
material

Depth to seasonal high water table: More than 6 feet

Flooding: None '

Ponding: None

Permeability: Rapid

Available water capacity: Very low

Organic matter content: Moderately low

Surface runoff: Very slow

Other properties: Scattered stones and boulders on the
surface

Inclusions

Contrasting inclusions:

» The well drained Fordville soils, which have gravelly
material at a depth of 20 to 40 inches; on foot slopes
* The somewhat excessively drained Renshaw soils,
which have gravelly material at a depth of 14 to 20
inches; on back slopes

Use and Management
Rangeland

Management concerns: Stoniness, very low available
water capacity, granitic rocks 1 to 3 feet in diameter
covering 0.1 to 3.0 percent of the surface

Management measures:

* Proper grazing management helps to maintain plant

vigor, conserves moisture, and helps to control erosion.

Interpretive Groups

Land capability classification: Vlls-1
Range site; Very Shallow
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Windbreak suitability group: 10
Pasture suitability group: NS

SrD—Sioux-Renshaw complex, 9 to 15
percent slopes

Composition

Sioux and similar soils: 40 to 55 percent
Renshaw and similar soiis: 35 to 45 percent
Contrasting inclusions: 5 to 15 percent

Setting

Landform: Moraines

Landform position: Sioux—shoulder slopes; Renshaw—
back slopes

Slope range: 9 to 15 percent

Shape of areas: Irregular

Size of areas: 5 to 800 acres

Typical Profile
Sioux

Surface layer:
0 to 6 inches—very dark gray, calcareous gravelly loam

Transitional layer:
6 to 9 inches—dark brown, calcareous gravelly loam

Underlying material:
9 to 60 inches—light yellowish brown, calcareous very
gravelly sand

Renshaw

Surface layer:
0 to 7 inches—very dark gray loam

Subsoil:
7 to 18 inches—dark grayish brown and brown loam

Underlying material:

18 to 25 inches—qgrayish brown, calcareous gravelly
sand

25 to 60 inches—pale brown, calcareous very gravelly
sand

Soil Properties and Qualities

Drainage class: Sioux—excessively drained; Renshaw—
somewhat excessively drained

Depth to bedrock: Very deep

Depth to contrasting layer: Sioux—6 to 14 inches over
gravelly material; Renshaw—14 to 20 inches over
gravelly material

Depth to seasonal high water table: More than 6 feet

Flooding: None

Ponding: None

Permeability: Sioux—rapid; Renshaw—moderate in the
upper part and rapid in the lower part

Soil Survey

Available water capacity: Sioux—very low; Renshaw—
low

Organic matter content: Sioux—moderately low;
Renshaw—moderate

Surface runoff: Sioux—slow; Renshaw—rapid

Inclusions

Contrasting inclusions:

» The moderately well drained Aastad soils, which are
dark to a depth of more than 16 inches and are not
underlain by gravelly material; on foot slopes

* The well drained Buse soils, which are not underlain
by gravelly material; on shoulder slopes

Similar soils:
* Soils that are deeper to gravelly material and have
more sand in the surface layer than the Sioux soil
* Soils that are dark to a depth of more than 16 inches
and are deeper to gravelly material than the Renshaw
soil

Use and Management

Rangeland

Management concerns: Water erosion, wind erosion,
and the very low and low available water capacity

Management measures:

* Proper grazing management helps to maintain plant

vigor, conserves moisture, and helps to control erosion.

* Seeding cultivated areas to adapted grasses helps to

control erosion.

Interpretive Groups

Land capability classification: Sioux—VIs-3; Renshaw—
Vle-6

Range site: Sioux—Very Shallow; Renshaw—Shallow to
Gravel

Windbreak suitability group: Sioux—10; Renshaw—10

Pasture suitability group: Sioux—NS; Renshaw—NS

SrE—Sioux-Renshaw complex, 15 to 40
percent slopes

Composition

Sioux and similar soils: 50 to 65 percent
Renshaw and similar soils: 20 to 35 percent
Contrasting inclusions: 5 to 15 percent

Setting

Landform: Moraines

Landform position: Sioux—shoulder slopes; Renshaw—
back slopes

Slope range: Sioux—15 to 40 percent; Renshaw—15 to
25 percent

Shape of areas: Irregular

Size of areas: 10 to 400 acres
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Typical Profile
Sioux

Surface layer:
0 to 6 inches—very dark gray, calcareous gravelly loam

Transitional layer:
6 to 9 inches—dark brown, calcareous gravelly loam

Underlying material:
9 to 60 inches—light yellowish brown, calcareous very
gravelly sand

Renshaw

Surface layer:
0 to 7 inches—very dark gray loam

Subsoil:
7 to 18 inches—dark grayish brown and brown loam

Underlying material:

18 to 25 inches—grayish brown, calcareous gravelly
sand

25 to 60 inches—pale brown, calcareous very gravelly
sand

Soil Properties and Qualities

Drainage class: Sioux—excessively drained; Renshaw—
somewhat excessively drained

Depth to bedrock: Very deep

Depth to contrasting layer: Sioux—6 to 14 inches over
gravelly material; Renshaw—14 to 20 inches over
gravelly material

Depth to seasonal high water table: More than 6 feet

Flooding: None

Ponding: None

Permeability: Sioux—rapid; Renshaw—moderate in the
upper part and rapid in the lower part

Available water capacity: Sioux—very low; Renshaw—
low

Organic matter content: Sioux—moderately low;
Renshaw—moderate

Surface runoff: Sioux—medium; Renshaw—rapid

Inclusions

Contrasting inclusions:

» The moderately well drained Aastad soils, which are
dark to a depth of more than 16 inches and are not
underlain by gravelly material; on foot slopes

* The well drained Buse soils, which are not underlain
by gravelly material; on shoulder slopes

Similar soils:
* Soils that are dark to a depth of more than 16 inches
and are deeper to gravelly material than the Renshaw
soll

Use and Management
Rangeland
Management concerns: Water erosion and the very low
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and low available water capacity
Management measures:
* Proper grazing management helps to maintain plant
vigor, conserves moisture, and helps to control erosion.

Interpretive Groups

Land capability classification: Sioux—Vlls-2; Renshaw—
Vie-6

Range site: Sioux—Very Shallow; Renshaw—Shallow to
Gravel

Windbreak suitability group: Sioux—10; Renshaw—10

Pasture suitability group: Sioux—NS; Renshaw—NS

SsE—Sioux-Renshaw complex, 9 to 40
percent slopes, very stony

Composition
Sioux and similar soils: 50 to 65 percent

Renshaw and similar soils: 20 to 35 percent
Contrasting inclusions: 5 to 15 percent

Setting

Landform: Moraines

Landform position: Sioux—shoulder slopes; Renshaw—
back slopes

Slope range: Sioux—9 to 40 percent; Renshaw—9 to 25
percent

Shape of areas: Irregular

Size of areas: 10 to 200 acres

Typical Profile
Sioux

Surface layer:
0 to 6 inches—very dark gray, calcareous gravelly loam

Transitional layer:

6 to 9 inches—dark brown, calcareous gravelly loam

Underlying material:

9 to 60 inches—light yellowish brown, calcareous very
gravelly sand

Renshaw

Surface layer:

0 to 7 inches—very dark gray loam

Subsoil:

7 to 18 inches—dark grayish brown and brown loam

Underlying material:

18 to 25 inches—grayish brown, calcareous gravelly
sand

25 to 60 inches—pale brown, calcareous very gravelly
sand

Soil Properties and Qualities

Drainage class: Sioux—excessively drained; Renshaw—
somewhat excessively drained
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Depth to bedrock: Very deep

Depth to contrasting layer: Sioux—6 to 14 inches over
gravelly material; Renshaw—14 to 20 inches over
gravelly material

Depth to seasonal high water table: More than 6 feet

Flooding: None

Ponding: None

Permeability: Sioux—rapid; Renshaw—moderate in the
upper part and rapid in the lower part

Available water capacity: Sioux—very low; Renshaw—
low

Organic matter content: Sioux—moderately low;
Renshaw—moderate

Surface runoff: Sioux—medium; Renshaw—rapid

Other properties: Scattered stones and boulders on the
surface

Inclusions

Contrasting inclusions:

» The moderately well drained Aastad soils, which are
dark to a depth of more than 16 inches and are not
underlain by gravelly material; on foot slopes

« The well drained Buse soils, which are not underlain
by gravelly material; on shoulder slopes

Similar soils:
+ Soils that are dark to a depth of more than 16 inches
and are deeper to gravelly material than the Renshaw
soil

Use and Management

Rangeland

Management concerns: Sioux—water erosion,
stoniness, and very low and low available water
capacity; Renshaw—water erosion, stoniness, low
available water capacity, and granitic rocks 1 to 3
feet in diameter covering 0.1 to 3.0 percent of the
surface

Management measures:

* Proper grazing management helps to maintain plant

vigor, conserves moisture, and helps to control erosion.

Interpretive Groups

Land capability classification: Sioux—Vlls-1; Renshaw—
Vlils-1

Range site: Sioux—Very Shallow; Renshaw—Shallow to
Gravel

Windbreak suitability group: Sioux—10; Renshaw—10

Pasture suitability group: Sioux—NS; Renshaw—NS

Sw—Southam silty clay loam

Composition
Southam and similar soils: 85 to 95 percent

Soil Survey

Contrasting inclusions: 5 to 15 percent

Setting
Landform: Till plains
Landform position: Basins
Slope range: 0 to 1 percent
Shape of areas: Oval
Size of areas: 5 to 500 acres

Typical Profile

Surface layer:
0 to 7 inches—very dark gray, calcareous silty clay
loam

Subsurface layer:
7 to 51 inches—dark gray, calcareous silty clay loam
and silty clay

Underlying material:
51 to 60 inches—gray, mottled, calcareous silty clay

Soil Properties and Qualities

Drainage class: Very poorly drained

Depth to bedrock: Very deep

Depth to contrasting layer: More than 60 inches

Seasonal high water table: 5 feet above to 1 foot below
the surface

Flooding: None

Ponding: Frequent for very long periods

Permeability: Slow

Available water capacity: High

Organic matter content: Very high

Surface runoff: Negligible

Inclusions

Contrasting inclusions:

¢ The somewhat poorly drained Hamerly soils, which
have more sand and less silt than the Southam soil and
are not ponded; on foot slopes

* The poorly drained Vallers soils, which are dark to a
depth of less than 24 inches and are not ponded; on
toe slopes

Similar soils:
* Soils that are not dark to a depth of 24 inches

Use and Management

Management considerations:

* Because of the wetness and ponding, this soil is
generally not suited to crops.

» Areas of this soil can be maintained as wildlife habitat
(fig. 10).

Interpretive Groups

Land capability classification: Viliw-1
Range site: Not assigned
Windbreak suitability group: 10
Pasture suitability group: NS



Day County, South Dakota 91

-y :-Fl"“f-tl- !,H'F"*-l.'l‘lll T

Figure 10.—An area of Southam silty clay loam used as habitat for wetland wildlife.

To—Tonka silt loam Typical Profile
Surface layer:
0 to 11 inches—dark gray silt loam

Subsurface layer:
11 to 17 inches—light gray, mottled silt loam

Composition

Tonka and similar soils: 85 to 95 percent
Contrasting inclusions: 5 to 15 percent

Setting Subsoil:
Landform: Till plains 17 to 42 inches—dark gray, gray, and grayish brown,
Landform position: Basins mottled silty clay
Slope range: 0 to 1 percent Underlying material:
Shape of areas: Oval 42 to 60 inches—light yellowish brown, mottled silty

Size of areas: 5 to 30 acres clay loam
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Soil Properties and Qualities

Drainage class: Poorly drained

Depth to bedrock: Very deep

Depth to contrasting layer: More than 60 inches

Seasonal high water table: 0.5 above to 1.0 foot below
the surface

Flooding: None

Ponding: Frequent for long periods

Permeability: Slow

Available water capacity: High

Organic matter content: High

Surface runoff: Negligible

Inclusions

Contrasting inclusions:

* The somewhat poorly drained Cubden and Hamerly
soils, which are calcareous at or near the surface; on
foot slopes

Similar soils:
» Soils that have a thinner surface layer

Use and Management
Cropland

Main crops: Corn and soybeans

Management concerns: Wetness

Management measures:

* This soil is better suited to late planted crops.

« Deferring tillage when the soil is wet helps to minimize
surface compaction.

* Practices that reduce runoff from adjacent soils help to
control wetness.

» Existing drainage systems should be maintained.

Interpretive Groups

Land capability classification: \Vw-1
Range site: Wet Meadow
Windbreak suitability group: 10
Pasture suitability group: B2

Va—Vallers loam, saline

Composition

Valiers and similar soils: 85 to 95 percent
Contrasting inclusions: 5 to 15 percent

Setting

Landform: Till plains
Landform position: Toe slopes
Slope range: 0 to 2 percent
Shape of areas: Irregular

Size of areas: 10 to 100 acres

Soil Survey

Typical Profile

Surface layer:
0 to 7 inches—dark gray, calcareous clay loam

Subsurface layer:
7 to 11 inches—dark gray, calcareous silty clay loam
with nests of gypsum and other salts

Subsoil:

11 to 17 inches—olive gray, mottled, calcareous silty
clay loam with nests of gypsum and other salts

17 to 26 inches—Ilight olive gray, mottled, calcareous
clay loam with nests of gypsum and other salts

Underlying material:

26 to 60 inches—light olive gray and light gray, mottled,
calcareous clay loam with nests of gypsum and
other salts

Soil Properties and Qualities

Drainage class: Poorly drained

Depth to bedrock: Very deep

Depth to contrasting layer: More than 60 inches
Depth to seasonal high water table: 0.5 foot to 1.5 feet
Flooding: Rare

Ponding: None

Permeability: Moderately slow

Available water capacity: Moderate

Organic matter content: High

Surface runoff: Very slow

Other properties: Salinity and a high content of lime

Inclusions

Contrasting inclusions:

* The somewhat poorly drained Hamerly socils, which
have less salt than the Vallers soil; on foot slopes

» The poorly drained Oldham and very poorly drained
Parnell soils, which are dark to a depth of more than 24
inches; in basins

Similar soils:
¢ Soils that have less salt

Use and Management
Cropland
Main crops: Barley, oats, and wheat
Management concerns: Wind erosion, wetness, salinity,
and the high content of lime, which adversely
affects the availability of plant nutrients
Management measures:
* In most years this soil is better suited to late planted
crops.
* Salt-tolerant crops should be planted.
* Leaving crop residue on the surface and deferring
tillage when the soil is wet maintain tilth, help to prevent
surface compaction, and reduce the hazard of wind
erosion.
* Including grasses and legumes in the rotation helps to
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control erosion and maintains organic matter content,
fertility, and tilth.

* Seeding cultivated areas to adapted grasses helps to
control erosion.

Interpretive Groups

Land capability classification: IVw-4
Range site: Saline Subirrigated
Windbreak suitability group: 10
Pasture suitability group: J

Vh—Vallers-Hamerly loams

Composition
Vallers and similar soils: 55 to 70 percent

Hamerly and similar soils: 15 to 35 percent
Contrasting inclusions: 5 to 20 percent

Setting

Landform: Till plains

Landform position: Vallers—toe slopes; Hamerly—foot
slopes

Slope range: 0 to 2 percent

Shape of areas: lrregular

Size of areas: 10 to 200 acres

Typical Profile

Vallers

Surface layer:

0 to 6 inches—dark gray, calcareous loam

Subsurface layer:

6 to 11 inches—qgray, calcareous clay loam

Subsoil:

11 to 18 inches—light brownish gray, mottled,
calcareous clay loam

Underlying material:

18 to 60 inches—pale olive, mottled, calcareous clay
loam with nests of gypsum

Hamerly

Surface layer:

0 to 11 inches—dark gray, calcareous loam

Subsoil:

11 to 23 inches—Ilight brownish gray, calcareous loam

23 to 28 inches—light yellowish brown, mottied,
calcareous loam

Underlying material:

28 to 60 inches—Ilight yellowish brown, mottled,
calcareous clay loam

Soil Properties and Qualities

Drainage class: Vallers—poorly drained; Hamerly—
somewhat poorly drained
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Depth to bedrock: Very deep

Depth to contrasting layer: More than 60 inches

Depth to seasonal high water table: Vallers—0.5 foot to
1.5 feet; Hamerly—1.5 to 3.5 feet

Flooding: Vallers—rare; Hamerly—none

Ponding: None

Permeability: Moderately slow

Available water capacity: Vallers—high; Hamerly—
moderate

Organic matter content: Vallers—high; Hamerly—
moderate

Surface runoff: Vallers—very slow; Hamerly—slow

Other properties: A high content of lime in both soils

Inclusions

Contrasting inclusions:

* The very poorly drained Parnell soils, which are dark
to a depth of more than 24 inches; in basins

* The poorly drained, calcareous Oldham soils, which

are dark to a depth of more than 24 inches; in basins

* The moderately well drained Aastad soils, which are
not calcareous at or near the surface; on foot slopes

Similar soils:
» Soils that have more silt and less sand
» Soils that have more salt than the Vallers soil

Use and Management
Cropland

Main crops: Alfalfa, barley, oats, and wheat
Management concerns: Wetness, wind erosion, and the
high content of lime, which adversely affects the

availability of plant nutrients
Management measures:
* In most years these soils are better suited to late
planted crops.
* Leaving crop residue on the surface and deferring
tillage when the soils are wet maintain tilth, help to
prevent surface compaction, and reduce the hazard of
wind erosion.
¢ Including grasses and legumes in the rotation helps to
control erosion and maintains organic matter content,
fertility, and tilth.
» Seeding cultivated areas to adapted grasses helps to
control erosion.

Interpretive Groups

Land capability classification: Vallers—IVw-3; Hamerly—
lls-4

Range site: Vallers—Subirrigated; Hamerly—Limy
Subirrigated

Windbreak suitability group: Vallers—10; Hamerly—1

Pasture suitability group: Vallers—A; Hamerly—F
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VoA—Vienna-Brookings complex, 0 to 2
percent slopes

Composition

Vienna and similar soils: 45 to 65 percent
Brookings and similar soils: 20 to 35 percent
Contrasting inclusions: 5 to 15 percent

Setting

Landform: Till plains

Landform position: Vienna—summits and back slopes;
Brookings—foaot slopes

Slope range: 0 to 2 percent

Shape of areas: Irreqular

Size of areas: 10 to 150 acres

Typical Profile
Vienna

Surface layer:
0 to 8 inches—very dark gray silt loam

Subsoil:

8 to 17 inches—dark brown and yellowish brown silty
clay loam

17 to 23 inches—brown clay loam

23 to 35 inches—pale yellow, calcareous clay loam

Underlying material:
35 to 60 inches—pale yellow, calcareous clay loam

Brookings

Surface soil:
0 to 13 inches—dark gray silty clay loam

Subsoil:

13 to 27 inches—dark grayish brown and brown silty
clay loam

27 to 35 inches—light gray, calcareous clay loam

Underlying material:
35 to 60 inches—Ilight yellowish brown, mottled,
calcareous clay loam

Soil Properties and Qualities

Drainage class: Vienna—well drained; Brookings—
moderately well drained

Depth to bedrock: Very deep

Depth to contrasting layer: Vienna—10 to 20 inches over
loamy glacial till; Brookings—20 to 40 inches over
loamy glacial till

Depth to seasonal high water table: Vienna—more than
6 feet; Brookings—3 to 5 feet

Flooding: None

Ponding: None

Permeability: Moderately slow

Available water capacity: High

Organic matter content: High

Soil Survey

Surface runoff: Slow
Other properties: Runoff water flows over the Brookings
soil during periods of rainfall or snowmelt.

Inclusions

Contrasting inclusions:
* The well drained Fordville soils, which have gravelly
material at a depth of 20 to 40 inches; on back slopes

Use and Management
Cropland

Main crops: Alfalfa, barley, corn, oats, soybeans, and
wheat

Management concerns: Slight

Management measures:

* Managing crop residue conserves moisture and

maintains organic matter content and tiith.

Interpretive Groups
Land capability classification: Vienna—I-2; Brookings—
-3
Range site: Vienna—Silty; Brookings—Loamy Overflow
Windbreak suitability group: Vienna—3; Brookings—1
Pasture suitability group: Vienna—F; Brookings—K

VoB—Vienna-Brookings complex, 1 to 6
percent slopes

Composition
Vienna and similar soils: 55 to 70 percent

Brookings and similar soils: 20 to 35 percent
Contrasting inclusions: 5 to 15 percent

Setting

Landform: Till plains

Landform position: Vienna—summits and back slopes;
Brookings—foot slopes

Slope range: Vienna—2 to 6 percent; Brookings—1 to 2
percent

Shape of areas: Irregular

Size of areas: 10 to 500 acres

Typical Profile
Vienna

Surface layer:

0 to 8 inches—very dark gray silt loam

Subsoil:

8 to 17 inches—dark brown and yellowish brown silty
clay loam

17 to 23 inches—brown clay loam

23 to 35 inches—pale yellow, calcareous clay loam

Underlying material:

35 to 60 inches—pale yellow, calcareous clay loam
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Brookings

Surface soil:
0 to 13 inches—dark gray silty clay loam

Subsoil:

13 to 27 inches—dark grayish brown and brown silty
clay loam

27 to 35 inches—light gray, calcareous clay loam

Underlying material:
35 to 60 inches—light yellowish brown, mottled,
calcareous clay loam

Soil Properties and Qualities

Drainage class: Vienna—well drained; Brookings—
moderately well drained

Depth to bedrock: Very deep

Depth to contrasting layer: Vienna—10 to 20 inches over
loamy glacial till; Brookings—20 to 40 inches over
loamy glacial till

Depth to seasonal high water table: Vienna—more than
6 feet; Brookings—3 to 5 feet

Fiooding: None

Ponding: None

Permeability: Moderately slow

Available water capacity: High

Organic matter content: High

Surface runoff: Vienna—medium; Brookings—slow

Other properties: Runoff water flows over the Brookings
soil during periods of rainfall or snowmelt.

Inclusions

Contrasting inclusions:

» The well drained Egeland soils, which have less clay
and more sand than the major soils; on back slopes

» The well drained Fordville soils, which have gravelly
material at a depth of 20 to 40 inches; on back slopes

Similar soils:

» Soils that have more sand in the surface layer

» Soils that are deeper to the clay loam underlying
material

Use and Management
Cropland

Main crops: Alfalfa, barley, oats, and wheat
Management concerns: Water erosion

Management measures:

¢ Minimizing tillage and leaving crop residue on the
surface help to control erosion and conserve moisture.
* Contour farming and grassed waterways help to
control water erosion.

¢ Including grasses and legumes in the rotation helps to
control erosion and maintains organic matter content
and tilth,

95

Interpretive Groups
Land capability classification: Vienna—Ile-2; Brookings—
-3
Range site: Vienna—Silty; Brookings—Loamy Overflow
Windbreak suitability group: Vienna—3; Brookings—1
Pasture suitability group: Vienna—F; Brookings—K

Prime Farmland

Prime farmland is one of several kinds of important
farmland defined by the U.S. Department of Agriculture.
It is of major importance in meeting the Nation's short-
and 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 or 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 to
produce a sustained high yield of crops in an economic
manner. Prime farmland produces the highest yields
with minimal expenditure of energy and economic
resources, and farming it resuits in the least damage to
the environment.

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

About 290,000 acres in the survey area, or nearly 42
percent of the total acreage, meets the soil
requirements for prime farmland. Areas of this land are
throughout the county. Almost all of the prime farmland
is used for crops, mainly corn, oats, alfalfa, soybeans,
and wheat.

The map units in the survey area that are considered
prime farmland are listed in table 5. This list does not
constitute a recommendation for a particular land use.
The extent of each listed map unit is shown in table 4.
The location is shown on the detailed soil maps at the
back of this publication. The soil qualities that affect use
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and management are described under the heading have been overcome by drainage measures or

“Detailed Soil Map Units.” irrigation. The need for these measures is indicated
Soils that have a seasonal high water table or after the map unit name in table 5. Onsite evaluation is

receive an inadequate amount of rainfall qualify as needed to determine whether or not these limitations

prime farmland only in areas where these limitations have been overcome by corrective measures.
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Use and Management of the Soils

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

In preparing a soil survey, soil scientists,
conservationists, engineers, and others collect
extensive field data about the nature and behavioral
characteristics of the soils. They collect data on erosion,
droughtiness, flooding, and other factors that affect
various soil uses and management. Field experience
and 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 recreational 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
sail.

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.

The soils in the survey area are assigned to various
interpretive groups at the end of each map unit
description and in some of the tables. The groups for
each map unit also are shown in the section
“Interpretive Groups,” which follows the tables at the
back of this survey.

Crops

Dennis Shoup, conservation agronomist, Natural Resources
Conservation Service, helped prepare this section.

General management needed for crops is suggested
in this section. The crops 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 Natural Resources Conservation Service is
explained; and the estimated yields of the main crops
and hay and pasture plants are listed for each soil.

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

About 62 percent of the acreage in Day County is
used for cultivated crops (U.S. Department of
Commerce, 1987). The major crops are corn, oats, and
wheat. Alfalfa, barley, sunflowers, and soybeans are
also grown. Corn and oats are grown as cash crops
and for livestock feed, and alfalfa is harvested mainly
for hay.

The potential of the soils in Day County for increased
crop production is good. Crop production could 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 a hazard on soils that have slopes
of more than 2 percent, such as Forman, Kranzburg,
and Poinsett soils. Productivity is reduced when the
more fertile surface layer is lost and part of the subsoil
is incorporated into the plow layer. Loss of the surface
layer is especially damaging on soils that have a thin
surface layer, such as Buse and Rusklyn soils. Erosion
is also a concern in areas where the soils tend to be
droughty, such as areas of Egeland and Renshaw soils.
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Erosion on cropland can result in sedimentation of
streams, lakes, and reservoirs. Measures that control
erosion minimize this pollution and preserve the quality
of water for fish and other wildlife and for recreational
uses. Also, controlling erosion can reduce the amount
of fertilizer needed in cropped areas by helping to
prevent the removal of plant nutrients and of pesticides
that have been applied to the soils.

Using a cropping sequence that keeps a protective
cover of vegetation on the surface for extended periods
can help to hold soil losses to an amount that does not
reduce the productive capacity of the soils. If a plant
cover is not possible, careful management of crop
residue is essential. Minimizing tillage and leaving crop
residue on the surface increase the rate of water
infiltration, reduce the runoff rate, and help to control
erosion. A conservation tillage system is one that does
not invert the soil and that retains a protective amount
of crop residue on the surface throughout the year.
Such a system is effective in controlling both wind
erosion and water erosion. Examples include no-till,
strip-till, stubble muiching, and chemical fallow systems
that provide for a minimum number of tillage operations.
Stubble that is left standing over winter traps and holds
snow until it melts and thus allows more water to sink
into the soil.

Terraces and diversions reduce the runoff rate and
help to control erosion by reducing the length of slopes.
These measures are most practical on very deep, well
drained soils that have iong, smooth slopes, such as
Kranzburg and Poinsett soils. Many of the soils in Day
County, however, are poorly suited to terraces and
diversions because the slopes are short and irregular.
Grassed waterways are effective in controlling gully
erosion.

Wind erosion is a slight to severe hazard on many of
the soils in the county. The hazard is especially severe
on soils that have a surface layer of fine sandy loam or
loamy fine sand, such as Egeland and Maddock soils.
Soils that have a high content of lime in the surface
layer, such as Buse, Cubden, and Hamerly soils, are
also susceptible to wind erosion. These soils can be
damaged in a few hours if winds are strong and the
soils are dry and are not protected by a cover of
vegetation or surface mulch. Wind erosion can be
controlled by an adequate plant cover, a cover of crop
residue, stripcropping, and tillage methods that keep the
surface rough. Establishing windbreaks of suitable trees
and shrubs and leaving strips of unharvested crops also
reduce the hazard of wind erosion.

Information about measures that control erosion on
each kind of soil is provided in the Technical Guide,
which is available in the local office of the Natural
Resources Conservation Service.

Soil Survey

Wetness is a major limitation on some soils in the
county, including the poorly drained Ludden and Tonka
soils and the somewhat poorly drained Badger and
Lamoure soils. Unless they are drained, these soils are
so wet that crops frequently are damaged. Open ditches
can help to remove excess surface water if drainage
outlets are available. Controlling the runoff from
adjacent slopes also helps to overcome wetness on
these soils.

The moderately well drained Aastad and Waubay
soils are on foot slopes that receive runoff from
adjacent uplands. In most years, drainage is adequate
and crops benefit from the additional moisture. A
drainage system is generally not needed on these soils.
During wet years, however, the wetness delays spring
planting and tillage.

Soil fertility helps to determine the yields that can be
obtained from the soil. A good nutrient management
program provides the nutrients needed by the
designated crop for optimum yields. The kinds and
amounts of fertilizer needed on Buse, Cubden, and
other soils that have a high content of lime in the
surface layer generally differ from the kinds and
amounts needed on soils that do not have lime in the
surface layer. A nutrient management plan should be
based on the type of soil, the amount of available
moisture, the crop to be planted, realistic yield goals,
current soil fertility test levels, the inclusion of legumes
in the cropping sequence within the last 2 years,
applications of agricultural waste, and the vulnerability
of surface water or ground water to pollution by
nutrients from the site. The plan should be developed
annually and should provide information regarding the
amount of each nutrient needed, the form or forms in
which the nutrients will be applied, the timing of
applications, the method of application, and the location
of the applications of nutrients. The Natural Resources
Conservation Service, the South Dakota Cooperative
Extension Service, or the South Dakota Agricultural
Experiment Station can help in developing a nutrient
management plan.

Soil tilth is an important factor in the germination of
seeds and the infiltration of water into the soil. Soils that
have good tilth are granular and porous. Management
can influence the tilth of a specific soil. Management
measures that maintain good tilth generally result in an
increased rate of water infiltration, a larger water-
holding capacity, and a better environment for seedling
emergence and root development and thus improve
crop yields. Improving soil tilth also affects the ease of
tilage.

Tilth can be improved by including high-residue crops
in the rotation; deferring tillage and excluding livestock
from the soils during wet periods, especially in areas of
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clayey soils, such as Harmony, Nutley, and Sinai soils;
leaving as much crop residue as possible on or near
the surface of the soil; and eliminating unnecessary
tillage trips.

Field crops that are suited to the soils and climate of
the area include small grain and row crops. Wheat,
bariey, and oats are the main small grain crops. Corn,
soybeans, and sunflowers are the main row crops. Of
the acreage used for corn, about one-third is used for
corn for silage.

The very deep, well drained and moderately well
drained soils, such as Aastad, Brookings, Forman,
Kranzburg, Poinsett, and Waubay soils, are suited to all
of the crops commonly grown in the county. Soils that
are more susceptible to erosion, such as Egeland and
Maddock soils, are better suited to high-residue crops,
including small grain and alfalfa. If managed properly,
these crops produce enough residue to protect fields
from wind erosion. !f low-residue crops, such as
sunflowers, are grown or if summer fallow is practiced,
other conservation practices may be needed. Such
practices include field windbreaks, wind stripcropping,
or no-till farming. Soils that are underlain by porous
material, such as Fordville and Renshaw soils, are
better suited to early maturing small grain than to
deeper rooted crops, such as corn and alfalfa, because
the porous underlying material restricts root
development and available water capacity.

Pasture and Hayland

David W. Schmidt, range conservationist, Natural Resources
Conservation Service, helped prepare this section.

Pasture land and hayland are used for the production
of adapted domesticated perennial forage plants to be
grazed by livestock or harvested for hay. These forage
plants may be either native or introduced species and
may be seeded alone or in mixtures. Generally, these
species are established as part of a long-term forage
program, but in some areas legumes or grasses have
been established as part of a short-term crop rotation.

About 8 percent of the county is classified as pasture
and hayland (U.S. Department of Commerce, 1987).
This acreage supplies a major portion of the forage for
livestock. It includes areas that formerly supported
native vegetation but have been invaded by introduced
tame grasses, such as smooth bromegrass, because of
overgrazing in the past. Managing these areas as native
rangeland is no longer practical in many cases.
Because of overgrazing, improper management, and
poor agronomic practices, much of the pasture or
hayland is presently producing well below its potential.

Proper management of pasture and hayland is
needed to obtain sustained maximum yields. Proper
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stocking rates allow the pasture plants to retain their
vigor. Overgrazing results in depletion of the root
systems of the pasture plants. If continued overgrazing
is allowed, the plants will eventually die and be
replaced by less desirable species and weeds. A
planned grazing system that includes periods of
adequate rest or deferment for the key pasture species
improves plant vigor and thus improves production.
Harvesting hay crops at the proper stage of plant
growth also helps to maintain plant vigor. Generally, the
plants should be harvested at early or mid bloom stage.
Grazing pasture species at the proper stage of growth
also increases production. The plants should not be
grazed before it has produced enough leaf material to
replenish stored energy reserves. Generally, the plants
should be allowed to grow to a height of 8 to 14 inches
before they are grazed. The proper height depends on
the species being managed. If the plants become too
tall or mature before grazing is allowed, the quality and
quantity of the forage can be affected. Aiso, allowing
the plants to regrow before the first killing frost provides
adequate energy reserves for survival through the
winter and for the initiation of regrowth in the spring.

Pasture and hayland species can be divided into two
broad categories. Cool-season species begin their
growth in the early spring and reach maturity in early
summer. If soil moisture is adequate, they may regrow
in the fall when temperatures cool. Warm-season
species begin growth in the early summer. They
produce most of their forage during the hot summer
months. Cool-season plants include smooth
bromegrass, intermediate wheatgrass, and alfalfa.
Warm-season species include big bluestem and
switchgrass. Selecting a warm-season species will
ensure a productive, nutritious forage source for
livestock during July and August. Using a cool-season
species during this same period would produce less
forage.

Proper management includes periodic
reestablishment of pasture and hayland. The length of
time that pasture and hayland remain productive
depends on the plant species, the type of soil, climatic
factors, and management techniques. Generally, many
of the tame species should be replaced every 5 to 10
years. Native species that are adapted to the site
generally remain productive for an extended period of
time, depending on the kind of management applied.
Species selection should be based on the type of soil
and on producer needs. Using improved varieties can
result in increased production, improved forage quality,
and stand establishment and longevity.

Maintaining soil fertility is an important management
concern. Applications of fertilizer should be based on
the results of soil tests. Care should be taken to prevent



100

the contamination of water supplies. Proper levels of
fertilization can increase production, increase the
longevity of the stand, and improve the quality of
forage. Planting legumes, such as alfalfa, in
combination with grasses can increase the nitrogen
level and thus help to meet the nutrient needs of grass
species.

Weeds can be a problem if proper management
techniques are not applied. Allowing overgrazing,
selecting species that are not adapted to the site, and
failing to maintain soil fertility can increase the extent of
weeds in areas of pasture and hayland.

At the end of each map unit description and in the
section “Interpretive Groups,” the soil has been
assigned to a pasture suitability group. These groups
are based primarily on the suitability of the soil for
certain pasture or hayland species, management needs,
and potential productivity. The principal criteria for
assigning a soil to a pasture suitability group include
depth, drainage class, texture, structure, permeability,
available water capacity, landscape position, and
special internal features. Detailed interpretations for
each pasture suitability group in the county are provided
in the Technical Guide, which is available in the local
office of the Natural Resources Conservation Service.
General descriptions of the pasture suitability groups in
this county are provided in the following paragraphs.
The descriptions include limitations affecting the use of
the soils for pasture or hayland and a list of suitable
plant species. The species are selected based on yield
potential, adaptability to the site, palatability, and
relative ease of establishment.

Group A—The soils in this group receive additional
moisture from runoff or flooding. All climatically adapted
grasses and legumes are suitable, but only plants that
are capable of utilizing the extra moisture are
recommended.

The soils in this group are artificially drained or have
a water table that is seasonally high for only short
periods. Examples are Badger, Colvin, Lamoure, Lowe,
Mauvais, Minnewasta, Minnewaukan, and Vallers soils.
The species that are most suitable in areas of these
soils include alfalfa, big bluestem, creeping foxtail,
indiangrass, intermediate wheatgrass, reed
canarygrass, smooth bromegrass, orchardgrass, and
switchgrass. Maintaining plant vigor is the major
management concern. Proper grazing use, including
deferred grazing and timely harvesting, helps to
maintain plant vigor. Applications of fertilizer may also
be needed. Surface compaction may be a concern
during wet periods. Deferring use during these periods
helps to minimize compaction.

Group B1.—The soils in this group receive additional
moisture from runoff or flooding. Because of the excess

Soil Survey

moisture, the selection of climatically adapted grasses
is limited to water-tolerant species.

The soils in this group are not artificially drained and
do not have a water table that is seasonally high for
prolonged periods. Examples are Ludden, Marysland,
and Rauville soils. The species that are most suitable in
areas of these soils include creeping foxtail and reed
canarygrass. The main management concern is surface
compaction, which can result from harvesting or grazing
during periods when the soils are saturated. Deferring
grazing or haying during these periods can minimize
compaction and improve plant vigor.

Group B2.—The soils in this group receive additional
moisture from runoff. Because of the excess moisture,
the selection of climatically adapted grasses is limited to
water-tolerant species.

The soils in this group are not artificially drained.
Examples are Dovray, Oldham, Parnell, and Tonka
soils. The species that are most suitable in areas of
these soils include creeping foxtail and reed
canarygrass. The major management concern is
surface compaction, which can resuit from harvesting or
grazing during periods when the soils are saturated.
Deferring grazing or haying during these periods can
minimize compaction and improve plant vigor.

Group C.~The soils in this group have a claypan
subsoil and typically have a high content of soluble
salts in the lower part of the subsoil and in the
underlying material. The restricted root zone limits the
selection and productivity of climatically adapted
grasses and legumes.

Soils in this group include Cavour, Nahon, and
Ranslo soils. The species that are most suitable in
areas of these soils include alfalfa, crested wheatgrass,
green needlegrass, intermediate wheatgrass, pubescent
wheatgrass, smooth bromegrass, and western
wheatgrass. The major management concerns are the
accumulation of excess salts, surface compaction
during wet periods, and a slow rate of water infiltration.
Proper grazing use, deferred grazing, and proper
hayland management are needed to maintain a healthy
plant community. Additions of fettilizer may also be
needed.

Group D1.—The soils in this group have a
moderately deep root zone and a limited available water
capacity, which restrict the selection of climatically
adapted grasses and legumes.

The soils in this group are excessively drained to
somewhat poorly drained and are moderately deep over
sand and gravel. Divide and Fordville soils are
examples. The somewhat poorly drained soils and
some of the moderately well drained soils have a water
table that is seasonally high for short periods and are
calcareous at or near the surface. The species that are
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most suitable in areas of these soils include alfalfa,
intermediate wheatgrass, and smooth bromegrass. The
major management concerns are overcoming
droughtiness, which is caused by the limited available
water capacity, and maintaining plant vigor. Applications
of fertilizer may also be needed. Proper hayland
management and proper grazing use, including deferred
grazing or a planned grazing system, help to maintain
plant vigor.

Group D2—The soils in this group have a shallow
root zone and a very low available water capacity,
which limit the selection of climatically adapted grasses.

The soils in this group are excessively drained to
moderately well drained and are shallow over sand and
gravel. Arvilla and Renshaw soils are examples. The
species that are most suitable in areas of these soils
include crested wheatgrass and pubescent wheatgrass.
Maintaining the plant community can be difficult
because of the extreme droughtiness and the shallow
root zone. Proper grazing use, deferred grazing, a
planned grazing system, and timely harvesting help to
maintain plant vigor.

Group E—~The soils in this group contain a high
content of soluble salts in the underlying material. The
unfavorable root zone limits the selection and
productivity of climatically adapted grasses and
legumes.

The soils in this group include Aberdeen, Cresbard,
and Harmony soils. The species that are most suitable
in areas of these soils include alfalfa, big bluestem,
green needlegrass, indiangrass, intermediate
wheatgrass, smooth bromegrass, and switchgrass. The
major management concerns are maintaining plant vigor
and maintaining soil tilth. Proper grazing use, deferred
grazing, a planned grazing system, and proper hayland
management improve plant vigor and help to maintain
tith. Applications of fertilizer may aiso be needed.

Group F.—The soils in this group are suited to all
climatically adapted grasses and legumes, but bunch-
type grass species are not recommended in areas
where the slope is 6 percent or more.

The soils in this group include Barnes, Bearden,
Cubden, Eckman, Edgeley, Forman, Great Bend,
Hamerly, Hetland, Kranzburg, Poinsett, Putney, Rondell,
and Vienna soils. The species that are most suitable in
areas of these soils include alfalfa, big bluestem, green
needlegrass, indiangrass, intermediate wheatgrass,
smooth bromegrass, and switchgrass. The major
management concerns are maintaining plant vigor and
maintaining soil tilth. Proper grazing use, deferred
grazing, a planned grazing system, and proper hayland
management improve plant vigor and help to maintain
tilth. Applications of fertilizer may also be needed.

Group G.—The soils in this group are calcareous
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within a depth of 10 inches. They range from gently
sloping to moderately steep. The selection and
productivity of climatically adapted grasses and
legumes are limited by the slope, the high content of
lime, and the hazard of erosion.

The soils in this group include Buse, Huffton,
Rusklyn, and Zell soils. The species that are most
suitable in areas of these soils include alfalfa, crested
wheatgrass, intermediate wheatgrass, pubescent
wheatgrass, and smooth bromegrass. The major
management concerns are maintaining plant vigor and
controlling erosion. Proper grazing use, deferred
grazing, a planned grazing system, and proper hayland
management improve plant vigor and help to control
erosion. Applications of fertilizer may also be needed.

Group H—The soils in this group are susceptible to
erosion. Also, a limited available water capacity restricts
the selection and productivity of climatically adapted
grasses and legumes.

The soils in this group include Egeland, Embden, and
Maddock soils. The species that are most suitable in
areas of these soils include alfalfa, big bluestem,
indiangrass, intermediate wheatgrass, smooth
bromegrass, and switchgrass. The major management
concerns are maintaining plant vigor and controlling
erosion. Proper grazing use, deferred grazing, a
planned grazing system, and proper hayland
management improve plant vigor and help to control
erosion. Applications of fertilizer may also be needed.

Group |.—The soils in this group have an unfavorable
root zone and a very slow rate of water infiltration,
which limit the selection and productivity of climatically
adapted grasses and legumes.

The soils in this group include Nutiey and Sinai soils.
The species that are most suitable in areas of these
soils include alfalfa, green needlegrass, intermediate
wheatgrass, smooth bromegrass, switchgrass, and big
bluestem. The major management concerns are
maintaining plant vigor and maintaining soil tilth. Proper
grazing use, deferred grazing, a planned grazing
system, and proper hayland management improve plant
vigor and help to maintain tilth. Applications of fertilizer
may also be needed.

Group J—The soils in this group are characterized
by excessive salinity and alkalinity, which severely limit
the selection and productivity of climatically adapted
grasses and legumes.

The soils in this group include Harriet, Holmquist,
Playmoor, and Ryan soils and the saline Ludden and
Vallers soils. The species that are most suitable in
areas of these soils include tall wheatgrass and western
wheatgrass. The major management concern is
maintaining the desirable plant community. Proper
grazing use, deferred grazing, a planned grazing
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system, and proper hayland management help to
maintain plant vigor and ensure the survival of the
stand.

Group K—The soils in this group receive additional
moisture from runoff. They are suited to all of the
climatically adapted grasses and legumes.

The soils in this group include Aastad, Beotia,
Brookings, Gardena, La Prairie, and Waubay soils. The
species that are most suitable in areas of these soils
include alfalfa, big bluestem, creeping foxtail,
indiangrass, intermediate wheatgrass, reed
canarygrass, smooth bromegrass, and switchgrass. The
major management concerns are maintaining plant vigor
and maintaining soil tilth. Proper grazing use, deferred
grazing, a planned grazing system, and proper hayiand
management improve plant vigor and help to maintain
tilth. Applications of fertilizer may also be needed.

Group NS.—The soils in this group are generally not
suitable for pasture or hayland plantings because they
are very shallow to gravel, are sandy and have a low
content of organic matter, are very strongly saline or
alkaline, are clayey and have a dense subsoil, are stony
or very stony, or are subject to ponding.

The soils in this group are mainly shallow to very
deep. Examples are Exline, Ferney, Kloten, Langhei,
Sioux, and Southam soils.

Yields per Acre

The average yields per acre that can be expected of
the principal crops under a high level of management
are shown in table 6. In any given year, yields may be
higher or lower than those indicated in the table
because of variations in rainfall and other climatic
factors.

The yields are based mainly on the experience and
records of farmers, conservationists, and extension
agents. Available yield data from nearby counties and
results of field trials and demonstrations are also
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 a cropping
sequence that allows the efficient use of available
moisture, 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 other essential elements
for each crop; effective use of crop residue, barnyard
manure, and green manure crops; and harvesting that
ensures the smallest possible loss.

The estimated yields reflect the productive capacity
of each soil for each of the principal crops. Yields are
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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 6 are grown in
the survey area, but estimated yields are not listed
because the acreage of such crops is small. The local
office of the Natural Resources Conservation Service or
of the South Dakota Cooperative Extension Service can
provide information about the management and
productivity of the soils for those crops.

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 exciuded.
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 pasture, hayland, and
rangeland or for engineering purposes.

In the capability system, soils are generally grouped
at three levels—capability class, subclass, and unit
(USDA, 1961). These levels are defined in the following
paragraphs.

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 few limitations that restrict their
use.

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

Class 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 cuitivation.

Class Vil soils and miscellaneous areas have
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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, g,
w, s, or ¢, to the class numeral, for example, lle. The
letter e shows that the main hazard is the 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, wildlife habitat, or recreation.

Capability units are soil groups within a subclass. The
soils in a 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,
lie-4 and llle-6.

The capability classification of the map units in this
survey area is given in the section “Detailed Soil Map
Units” and in the section “Interpretive Groups,” which
follows the tables at the back of this survey.

Rangeland

David W. Schmidt, range conservationist, Natural Resources
Conservation Service, helped prepare this section.

Rangeland supports native vegetation suitable for
grazing or browsing. It includes areas where native
vegetation has been reestablished. The vegetation is
mainly grasses, grasslike plants, forbs, or shrubs. The
amounts and kinds of native vegetation in any one area
are determined by the soil, topography, climate, past
use, and management.

All of the survey area was rangeland before the first
permanent settlers arrived. Currently, about 20 percent
of the county supports native vegetation (Baumberger,
1977). This rangeland supplies a portion of the forage
for livestock in the county. Approximately 61 percent of
the farm and ranch income in the county is derived from
the sale of livestock and livestock products (U.S.
Department of Commerce, 1987). Most of the livestock
enterprises are cow-calf operations. Some are yearling
operations, and some combine cow herds with
yearlings. This latter practice permits greater flexibility
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in adjusting livestock numbers during periods of
drought. Sheep are raised in limited numbers
throughout the county and are often run in combinations
with cow herds. The rangeland is generally grazed from
May to October. The forage provided by rangeland is
generally supplemented by crop aftermath and tame
pasture plants, such as intermediate wheatgrass and
smooth bromegrass. In winter the forage is
supplemented by protein concentrate and hay.

Day County is part of the tall grass prairie. The
native vegetation is dominated by tall and mid grasses
and forbs. Common tall grass species include big
bluestem, switchgrass, and prairie dropseed. Mid
grasses include little bluestem, sideoats grama, and
needlegrasses. Goldenrod and prairie-clover are
common forbs. The tall grass prairie consists of cool-
and warm-season plants, which provide high-quality
forage throughout the growing season. The cool-season
plants grow mostly during April, May, and June and
include such plants as porcupinegrass. The warm-
season plants grow mostly during June, July, and
August and include such plants as big bluestem. The
cool-season grasses may start growing again in
September and October if rainfall is adequate.

The native vegetation in many parts of the county is
producing below its potential because of past
management. The tall grasses and some of the mid
grasses have been replaced by less desirable plants. In
many areas of the county, the past misuse of the native
vegetation has resulted in an invasion of cool-season
tame grasses, such as smooth bromegrass and
Kentucky bluegrass. As a result, the amount of
available forage is reduced. In most areas, however,
enough of the original plants remain for the
reestablishment of high-quality native plants if good
grazing management practices are applied.

Range Sites and Condition Classes

Different kinds of soil vary in their capacity to
produce native vegetation. 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. Soils that produce approximately the
same kinds, amounts, and proportions of native
vegetation make up a range site. The potential native
vegetation on a range site is the stabilized plant
community that the site is capable of producing. It
consists of the plants that were growing on the site
when the region was settled. This plant community
maintains itself and changes very little as long as the
environment remains unchanged. The relationship
between soils and vegetation was ascertained during
this survey; thus, range sites generally can be
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determined directly from the soil map.

The plants within the native plant community are
sometimes grouped as decreasers, increasers, and
invaders, depending on their response to grazing
pressure. Decreasers are plants that respond to
overgrazing by decreasing in abundance. They
generally are the most productive plants and the ones
most preferred by the grazing animals. increasers are
plants that respond to grazing pressure, at least initially,
by increasing in amount as the more desirable
decreaser plants become less abundant. Increasers
generally are less productive and less preferred by the
grazing animal. Invaders are plants that are not part of
the original plant community but invade because of
some kind of disturbance or continued overgrazing.
Some invader plants have little or no value for grazing.

Because plants do not respond in the same manner
to different influences, a plant may be a decreaser on
some range sites but an increaser on others. A cool-
season plant, for example, may be a decreaser if the
site is grazed only during the spring but would be an
increaser if the same site were grazed only during the
summer. The reverse would be true for the warm-
season plants. Restricting grazing to the spring would
cause the warm-season plants to increase in
abundance, and restricting grazing to the summer would
cause them to decrease.

Table 7 shows, for nearly all of the soils, the range
site; the composition of species in the potential natural
plant community; and the potential annual production of
vegetation in favorable, average, and untavorable
years. 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 leaf, 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
temperature make growing conditions substantially
better than average. In an unfavorable year, growing
conditions are well below average, generally because of
‘{ow available soil moisture.

Yields are adjusted to a common percent of air-dry
moisture content. The relationship of green weight to
air-dry weight varies according to such factors as
exposure, amount of shade, recent rains, and
unseasonable dry periods.

Range management maintains the capacity of the
rangeland to produce forage for livestock and game
animals and to provide wildlife habitat, water, and

Soil Survey

watershed protection. The primary objective of good
range management is to keep the rangeland in
excellent or good condition. The main management
concern is responding to important changes in the plant
community of a range site.

Range condition is determined by comparing the
present vegetation on a range site with the potential
native plant community for the site. Four range
condition classes are recognized. The range site is in
excellent condition if 76 to 100 percent of the present
vegetation is the same kind as the potential native
vegetation. It is in good condition if the percentage is 51
to 75, in fair condition if the percentage is 26 to 50, and
in poor condition if the percentage is 25 or less. The
potential production depends on the range site, the
range condition, and the moisture available to plants
during the growing season.

Measures that maintain or improve the range
condition are needed on all of the rangeland in the
county. Such measures include proper stocking rates
and rotation or deferred rotation grazing systems.
These systems provide rest periods that maintain or
improve the vigor of the key plants. Good range
management also includes range seeding, fencing, and
measures that provide water for livestock.

The soils in the county are assigned to 17 different
range sites. These range sites are described in the
following paragraphs.

Clayey range site. The potential native vegetation is
a mixture of tall and mid grasses interspersed with a
variety of forbs. Big bluestem and little bluestem, which
are warm-season grasses, make up about 50 percent of
the vegetation in about equal proportions.
Needlegrasses and western wheatgrass are the
dominant cool-season grasses. They make up about 25
percent of the vegetation. Other grasses that occur in
lesser amounts include sideoats grama, blue grama,
and grasslike sedges. Forbs, such as sageworts, heath
aster, false boneset, and yarrow, are commaon but
generally make up less than 10 percent of the
vegetation.

The major management concern on this site is
maintaining the most productive grasses. Big bluestem,
little bluestem, and needlegrasses rapidly lose their
productive capacity after continued overgrazing
because of their palatability to livestock. If overgrazing
is allowed, western wheatgrass, sideoats grama, and
blue grama increase in abundance. If overgrazing
continues, bluegrasses and blue grama become
dominant and the production of short grasses is limited.
The most productive grasses can be maintained by
using proper stocking rates and by using a rotation
grazing or deferred grazing program, which provides
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rest periods during the key growing season of these
plants.

Claypan range site. The potential native vegetation
is a prairie of mid and tall grasses interspersed with
some forbs. Western wheatgrass and green
needlegrass, which are cool-season species, are
codominant species. They make up about 55 percent of
the vegetation. Big bluestem and switchgrass, which
are warm-season species, make up approximately 15
percent of the vegetation. Blue grama and sedges are
common understory grasses but occur in small
amounts. Forbs, such as sageworts, heath aster, and
scarlet globemallow, occur on this site but make up less
than 10 percent of the vegetation.

The major management concern on this site is
maintaining the most productive plants. Big bluestem,
switchgrass, and green needlegrass rapidly decrease in
abundance after continuous overgrazing because of
their palatability to livestock. Western wheatgrass
initially increases in abundance, but if overgrazing
continues this species is replaced by short grasses,
such as blue grama and bluegrasses. The most
productive grasses can be maintained by using proper
stocking rates and by using a rotation grazing or
deferred grazing program, which provides rest periods
during the key growing season of these plants.

Limy Subirrigated range site. The potential native
vegetation on this site is an excellent stand of warm-
season, tall and mid grasses. Big bluestem and little
bluestem, which are warm-season grasses, make up
about 60 percent of the vegetation. Cool-season
needlegrasses make up about 20 percent of the
vegetation. Blue grama, bluegrasses, and sedges are in
the understory. Forbs are common but never dominant.
This site is less productive than the Subirrigated site
because of the seasonal high water table and the high
content of lime in the soils.

The major management concern on this site is
maintaining the extent of the most productive grasses.
Big bluestem loses its productive capacity and thins out
after continuous grazing because it is preferred by
livestock. As the extent of this species decreases, the
extent of little bluestem and sideoats grama initially
increases. After continuous overgrazing, however,
bluegrasses, sedges, and downy brome become the
principal plants on the site. Low forage production is the
result. The extent of the most productive grasses can
be increased or maintained by using proper stocking
rates and by using a deferred grazing or rotation
grazing program, which provides rest periods during the
key growing season of the desirable plants.

Loamy Overflow range site. The potential native

105

vegetation on this site is tall, warm-season prairie
grasses. Big bluestem makes up about 60 percent of
the vegetation. Warm-season, mid grasses, such as
little bluestem and sideoats grama, make up about 10
percent. Sedges and bluegrasses are in the understory.
Forbs, such as Maximilian sunflower, stiff sunflower, tall
gayfeather, and goldenrod, and shrubs, such as
leadplant and wild rose, are present on the s