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

Detailed Soil Maps et s .

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

To find information about your
area of interest, locate that
area on the Index to Map
Sheets, which precedes the
soil maps. Note the number of
the map sheet and turn to that
sheet.

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

Maijor fieldwork for this soil survey was completed in 1991. Soil names and
descriptions were approved in 1991. Unless otherwise indicated, statements in this
publication refer to conditions in the survey area in 1991. This survey was made
cooperatively by the Natural Resources Conservation Service and the South Dakota
Agricultural Experiment Station at the South Dakota State University. It is part of the
technical assistance furnished to the Haakon 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: Winter roundup on a ranch south of Midland in an area of Lakoma silty clay, 3 to 6 percent
slopes.
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Foreword

This soil survey contains information that can be used in land-planning programs
in Haakon 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. 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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Haakon CounTy is in the central part of South Dakota
(fig. 1). It has a total area of 1,168,224 acres.

General Nature of the County

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

Climate

Table 1 gives data on temperature and precipitation for
the survey area as recorded at Philip in the period 1951 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 22 degrees F and
the average daily minimum temperature is 9 degrees. The
lowest temperature on record, which occurred at Philip on
January 21, 1966, is -33 degrees. In summer, the average
temperature is 72 degrees and the average daily
maximum temperature is 87 degrees. The highest
recorded temperature, which occurred at Philip on August
26, 1970, is 113 degrees.

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

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

between the last freeze in spring and the first freeze in
fall.

The total average annual precipitation is nearly 16
inches. Of this, more than 12.5 inches, or about 80
percent, usually falls in April through September. The
growing season for most crops falls within this period. In 2
years out of 10, the rainfall in April through September is
less than 11 inches. The heaviest 1-day rainfall during the
period of record was 3.13 inches at Philip on August 26,
1970. Thunderstorms occur on about 42 days each year.

The average seasonal snowfall is about 27 inches. The
greatest snow depth at any one time during the period of
record was 26 inches. On the average, 26 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
50 percent. Humidity is higher at night, and the average at
dawn is about 70 percent. The sun shines 75 percent of
the time possible in summer and 55 percent in winter. The
prevailing wind is from the north-northwest. Average wind
speed is highest, 13 miles per hour, in spring.

Several times each winter, storms with snow and high
wind bring blizzard conditions to the survey area. Hail falls
in scattered small areas during summer thunderstorms.

Physiography, Relief, and Drainage

Haakon County is part of the Pierre Hills region in the
Missouri Plateau section of the Great Plains
physiographic division (8). Slopes generally are nearly
level to strongly sloping, but they are moderately steep to
very steep in areas along the Bad River, the Cheyenne
River, and the major drainageways. A few prominent
buttes rise above the surrounding landscape in the
western part of the county.

The northern half of the county is drained by the
Cheyenne River and its tributaries. The Cheyenne River
forms the northern border of the county and flows
throughout the year. The southern half of the county is
drained by the Bad River and its tributaries. The Bad
River flows during the spring snowmelt and after periods
of significant rainfall.

Land elevations range from about 1,620 feet above sea
level at Lake Oahe to 2,767 feet in the southwestern part
of the county. The lowest elevation of the Bad River is
1,790 feet.

Settlement

Haakon County was established in 1914 (4) and
organized in 1915 (3). It had formerly been part of Stanley
County. It was named in honor of Haakon VII, King of
Norway.

The Sioux were early inhabitants of the survey area.
French fur traders were in the area around the turn of the
nineteenth century. The earliest settlement was Leslie,
along the Cheyenne River (3). Settlement increased
dramatically after 1890 because of provisions of the
Homestead Law and was accelerated in 1906 and 1907,
when the Chicago and Northwestern Railroad was
completed through the county. The towns of Midland,
Nowlin, Philip, and Powell grew rapidly with the help of the
railroad. Settlement then proceeded northerly throughout
the county. By 1911, the most productive land in the
county was settled.

The population of Haakon County was 4,360 in 1939
(4) and 2,624 in 1990 (12). Philip, the county seat, was

Soil Survey

named after James “Scotty” Philip, a former local ranch
operator (3). It had a population of 778 in 1939 (4), 1,000
in 1970 (3), and 1,077 in 1990 (12). Other communities in
the county are Midland and Milesville.

South Dakota Highways 34 and 73 and U.S. Highway
14 and are the main transportation routes in the county.
Most rural areas are served by graveled roads. The
Chicago and Northwestern Railroad operated until it was
purchased by the Dakota, Minnesota, and Eastern
Railroad in September 1986. Philip has a small airport. A
few small private landing strips are in scattered areas
throughout the county.

Ranching and Farming

Ranching is the principal enterprise in Haakon County.
Beef cattle and sheep are the main types of livestock.
About 71 percent of the farm income in the county is
derived from the sale of livestock and livestock products
(13). Many of the crops grown in the county are used for
livestock feed. Most of the small grain is sold as a cash
crop.

In 1992, the county had 321 ranches and farms, which
averaged about 3,752 acres in size (13). The trend is
toward fewer and larger ranches and farms.

About 65 percent of the acreage in the county is range,
and about 31 percent is used for cultivated crops or for
tame pasture and hay (5). Winter wheat, grain sorghum,
forage sorghum, spring wheat, oats, and alfalfa are the
main crops. In 1994, about 116,000 acres was planted to
winter wheat and about 8,000 acres was planted to grain
sorghum (7). Barley, corn, and sunflowers also were
grown. Alfalfa, crested wheatgrass, and intermediate
wheatgrass are the main plants grown for tame pasture
and hay.

The Haakon County Soil Conservation District was
organized in 1943. It has been instrumental in planting
grasses and trees to help control erosion. The trees also
provide protection for farmsteads and wildlife.

Natural Resources

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

The main sources of water for livestock are stock-water
impoundments and wells. The quantity of water generally
is greater in the deep wells, but the quality is poor
because of a high content of soluble salts. The Cheyenne
River and a few perennial streams and springs are
sources of water for livestock and wildlife. The Bad River
flows only intermittently and provides water only during
periods of snowmelt and heavy rainfall. Dugouts in areas
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of Hoven and Kolls soils provide additional water for
livestock and wildlife. Waggoner Lake provides
opportunities for boating and fishing.

Deposits of sand and gravel are in scattered areas
throughout the county. They range from a few inches to
many feet thick. In areas of Schamber soils, the sand and
gravel can be used as concrete aggregate and
construction material, as subgrade material for roads, and
as bituminous aggregate.

Antelope, white-tailed deer, mule deer, pheasant,
sharp-tailed grouse, prairie chicken, and gray partridge
are the chief wildlife resources in Haakon County.

Coyote, fox, and raccoon are the main predators. Bass,
bluegill, crappies, and perch inhabit many stock-water
impoundments. Walleye, northern pike, and catfish
inhabit Lake Oahe. Catfish inhabit the Bad and Cheyenne
Rivers.

How This Survey Was Made

This survey was made to provide information about
the soils in the survey area. The information includes
a description of the soils and their location and a
discussion of the suitability, limitations, and management
of the soils for specified uses. Soil scientists observed
the steepness, length, and shape of slopes; the general
pattern of drainage; the kinds of crops and native plants
growing on the soils; and the kinds of bedrock. They
dug many holes to study the soil profile, which is the
sequence of natural layers, or horizons, in a soil. The
profile extends from the surface down into the
unconsolidated material in which the soil formed. The
unconsolidated material is devoid of roots and other living
organisms and has not been changed by other 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 soll
scientist develops a concept, or model, of how the soils
were formed. Thus, during mapping, this model enables
the soil scientist to predict with a considerable degree of
accuracy the kind of soil at a specific location on the
landscape.

Commonly, individual soils on the landscape merge into
one 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.

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 sails.
The areas of included soils can be as much as 5 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 @ map unit in no way
diminishes the usefulness or accuracy of the soil data.
The objective of soil mapping is not to delineate pure
taxonomic classes of soils but rather to separate the
landscape into segments that have similar use and
management requirements. The delineation of such
landscape segments on the map provides sufficient
information for the development of resource plans, but
onsite investigation is needed to plan for intensive uses in
small areas.



General Soil Map Units

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

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

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

The soils in the associations are in a variety of
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.

The 15 associations in this county have been grouped
for broad interpretive purposes. The associations and the
groups are described on the pages that follow. The names
of the associations do not coincide exactly with those on
the general soil maps in the published surveys of
Jackson, Jones, Pennington, and Stanley Counties.
Differences are the resuit of variations in the design and
composition of the map units, variability within the
physiographic area, or changes and refinements in series
concepts.

Soil Descriptions

Nearly Level and Gently Undulating, Sandy, Loamy,
and Clayey Soils on Flood Plains

These soils dominantly are nearly level but are gently
undulating in some areas. They make up about 5 percent
of the county. About 95 percent of the acreage is range.
Maintaining the most productive grasses is the main
concern in managing range. Some areas are used for
crops, mainly alfalfa, forage sorghum, and oats.
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Figure 2.—Landform positions.

Conserving moisture and controlling wind erosion are the
main management concerns in cultivated areas.

1. Bankard-Craft-Wendte Association

Very deep, somewhat excessively drained, well drained,
and moderately well drained, nearly level and gently
undulating, sandy, clayey, and loamy soils on flood plains

This association is cn flood plains. The major flood
plains are those along the Cheyenne River. The soils
formed in alluvium. Slopes are slightly convex or smoaoth
in areas of the Bankard soils and smooth in the areas of
the Wendte and Craft soils. The soils are subject to
flooding in the spring and after periods of heavy rainfall.
The flooding usually is of short duration.

This association makes up about 2 percent of the
county. It is about 35 percent Bankard soils, 28 percent
Craft soils, 17 percent Wendte soils, and 20 percent minor
soils (fig. 3).

The scmewhat excessively drained Bankard soils are
on high flood plains. Slopes range from 0 to 6 percent.
Typically, the surface layer is grayish brown, calcareous
loamy sand. The underlying material is pale brown,
calcareous sand.

The well drained Craft soils are on high flood plains.
Slopes range from 0 to 2 percent. Typically, the surface
layer is grayish brown, calcareous very fine sandy loam.
The underlying material is light brownish gray, calcareous
very fine sandy loam and silt loam.
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Figure 3.—Typical pattern of soils and parent material in the Bankard-Craft-Wendte, Ree, and Samsil-Pierre associations.

The moderately well drained Wendte soils are on high
flood plains. Slopes range from O to 2 percent. Typically,
the surface layer is grayish brown, calcareous silty clay.
The underlying material is grayish brown and light
brownish gray, calcareous, stratified clay and silty clay
loam.

Minor in this association are the Haverson and Hilmoe
soils and areas of Riverwash. The loamy Haverson soils
are intermingled with areas of the Craft soils. The clayey
Hilmoe soils are in positions on the landscape similar to
those of the Wendte soils. Riverwash is adjacent to the
Cheyenne River. It has gravel at the surface. It generally
does not support vegetation.

About 95 percent of this association is range.
Maintaining the most productive grasses is the main
concern in managing range. The major soils are suited to
range and rangeland wildlife habitat. Deciduous trees and

shrubs along the Cheyenne River provide protection for
livestock and wildlife. Most of the cropland is in areas of
the Craft and Wendte soils. Alfalfa and forage sorghum
are the main crops. Conserving moisture and controlling
wind erosion are the main concerns in managing
cultivated areas. The Craft and Wendte soils are suited to
cultivated crops and to tame pasture and hay. The
Bankard soils generally are unsuited to cultivated crops
because of droughtiness, which is caused by a low
available water capacity.

2. Nimbro Association

Very deep, well drained, nearly level, loamy soils on flood
plains

This association is along the Bad River. The soils
formed in alluvium. Slopes are smooth or slightly convex.
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Figure 4.—Typical pattern of soils and parent material in the Nimbro, Samsil-Pierre, and Kirley-Lakoma-Vivian associations.

This association makes up about 3 percent of the
county. It is about 80 percent Nimbro soils and 20 percent
minor soils (fig. 4).

The Nimbro soils are on high flood plains. Slopes are
less than 2 percent. Typically, the surface layer is grayish
brown, calcareous silty clay loam. The underlying material
is light brownish gray and grayish brown, calcareous silty
clay loam. It has masses of gypsum and other salts in the
lower part.

Minor in this association are the Albaton, Bullcreek,
Craft, Hilmoe, and Wendte soils. The very poorly drained
Albaton soils are on low flood plains. The dense Bullcreek
soils are on smooth or convex fans or terraces above the
Nimbro soils. The well drained Craft and moderately well
drained Hilmoe and Wendte soils are in positions on the
landscape similar to those of the Nimbro soils.

About 95 percent of this association is range.
Maintaining the most productive grasses is the main
concern in managing range. The Nimbro soils are suited
to range and rangeland wildlife habitat. Deciduous trees
and shrubs along the Bad River provide protection for
livestock and wildlife. Most of the cropland in this

association is in areas of the Nimbro and Wendte soils.
Alfalfa, forage sorghum, and winter wheat are the main
crops. Conserving moisture and controlling wind erosion
are the main concerns in managing cultivated areas. The
Nimbro soils are suited to cultivated crops and to tame
pasture and hay.

Nearly Level to Moderately Sloping, Loamy Soils on
Terraces

These soils dominantly are nearly level and gently
sloping but are moderately sloping in places. They make
up about 6 percent of the county. About 85 percent of the
acreage is cropland. Winter wheat, corn, grain sorghum,
oats, and alfalfa are the main crops. Conserving moisture
and controlling water erosion are the main management
concerns in cultivated areas.

3. Ree Association

Very deep, well drained, nearly level to moderately
sloping, loamy soils on terraces

This association is on high alluvial terraces
characterized by long, smooth slopes and numerous
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Figure 5.—Typical pattern of soils and parent material in the Ree association.

swales and small basins. The soils formed in alluvium.
Slopes dominantly are nearly level but are gently
undulating or moderately sloping in some areas. The
drainage pattern is poorly defined in most areas.
Drainageways terminate in basins.

This association makes up about 8 percent of the
county. It is about 85 percent Ree soils and 15 percent
minor soils (fig. 5).

The Ree soils are on summits, back slopes, and foot
slopes. Slopes range from 0 to 9 percent. Typically, the
surface layer is dark grayish brown loam. The subsoil is
grayish brown and light brownish gray clay loam, loam,
and sandy loam. It is calcareous in the lower part. The
underlying material is light brownish gray, calcareous
loamy sand.

Minor in this association are the Canning, Hoven,
Kirley, Mosher, and Onita soils. The well drained Canning
soils have gravelly material at a depth of 20 to 40 inches.
The poorly drained Hoven soils are in basins. The well
drained Kirley soils contain more clay than the Ree soils
and are in slightly lower positions on the landscape. The

moderately well drained, sodium-affected Mosher soils
are on foot slopes. The moderately well drained Onita
soils also are on foot slopes.

About 85 percent of this association is cropland. Winter
wheat, corn, grain sorghum, oats, and alfalfa are the main
crops. Conserving moisture and controlling water erosion
are the main management concerns. The Ree soils are
suited to cultivated crops, to tame pasture and hay, and to
range.

Nearly Level to Strongly Sloping, Clayey Soils on
Undissected and Dissected Plains

These soils dominantly are nearly level to moderately
sloping but are strongly sloping along some
drainageways. They make up about 30 percent of the
county. About 55 percent of the acreage is cropland. The
rest is dominantly range. Winter wheat, grain sorghum,
oats, and alfalfa are the main crops. Controlling erosion,
conserving moisture, and increasing a slow rate of water
infiltration are the main management concerns.
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Figure 6.—Typical pattern of soils and parent material in the Ottumwa-Lakoma-Kolls and Ottumwa-Lakoma associations.

4. Ottumwa-L.akoma-Kolls Association

Very deep and moderately deep, well drained and poorly
drained, nearly level to moderately sloping, clayey soils on
undissected and dissected plains

This association is characterized by low ridges, basins,
and entrenched drainageways. The Ottumwa and Lakoma
soils formed in clayey shale residuum, and the Kolls soils
formed in clayey alluvium. Slopes dominantly are nearly
level and gently sloping but are moderately sloping in
some areas. The drainage pattern is well defined in most
areas but is poorly defined where drainageways terminate
in small basins.

This association makes up about 8 percent of the
county. It is about 65 percent Ottumwa soils, 20 percent
Lakoma soils, 10 percent Kolls soils, and 5 percent minor
soils (fig. 6).

The very deep, well drained Ottumwa soils are on the
lower back slopes and on foot slopes. Slopes range from
0 to 9 percent. Typically, the surface layer is dark grayish

brown silty clay. The subsoil is dark grayish brown,
grayish brown, and light brownish gray, calcareous clay
and silty clay. It has masses of gypsum and other salts in
the lower part. The underlying material is light brownish
gray, calcareous silty clay that has masses of gypsum
and other salts.

The moderately deep, well drained Lakoma soils are on
back slopes. Slopes range from 2 to 9 percent. Typically,
the surface layer is dark grayish brown, calcareous silty
clay. The subsoil and the underlying material are grayish
brown and light brownish gray, calcareous silty clay. Light
gray, calcareous shale bedrock is at a depth of about 28
inches.

The very deep, poorly drained Kolls soils are in basins.
Slopes are 0 to 1 percent. Typically the surface layer is
gray clay. The subsoil is gray, calcareous clay. The
underlying material is grayish brown and gray, calcareous
clay that has masses of gypsum and other salts.

Minor in this association are the Bullcreek, Capa,
Kirley, Promise, and Wendte soils. The dense Bullcreek
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soils are on the foot slopes of terraces and fans. The
moderately well drained Capa soils have a sodium-
affected subsoil and are on foot slopes. The loamy Kirley
soils are on the summits and back slopes of terraces.
The deep and very deep Promise soils are on foot slopes.
The stratified Wendte soils are on high flood plains.
About 80 percent of this association is cropland. Some
areas are used as range. The Ottumwa and Lakoma soils
are suited to cultivated crops, to tame pasture and hay,
and to range and rangeland wildlife habitat. Winter wheat,
grain sorghum, oats, and alfalfa are the main crops.
Controlling erosion, conserving moisture, and increasing a
slow rate of water infiltration are the main management
concerns in cultivated areas. Maintaining the most
productive grasses is the main concern in managing
range. The Kolls soils are generally unsuited to cultivated
crops and to tame pasture and hay because of ponding.

5. Ottumwa-Lakoma Association

Very deep and moderately deep, well drained, nearly level
to strongly sloping, clayey soils on undissected and
dissected plains

This association is characterized by many knolls, hills,
and ridges separated by strongly entrenched
drainageways. The soils formed in clayey shale residuum.
Slopes generally are nearly level to moderately sloping
but are steeper along drainageways and on some ridges
and hills. The drainage pattern is well defined.

This association makes up about 17 percent of the
county. It is about 45 percent Ottumwa soils, 35 percent
Lakoma soils, and 20 percent minor soils (fig. 6).

The very deep Ottumwa soils are on back slopes and
foot slopes. Slopes range from 0 to 9 percent. Typically,
the surface layer is dark grayish brown silty clay. The
subsoil is dark grayish brown, grayish brown, and light
brownish gray, calcareous clay and silty clay having
masses of gypsum and other salts. The underlying
material is light brownish gray, calcareous silty clay that
has masses of gypsum and other salts.

The moderately deep Lakoma soils are on summits
and back slopes. Slopes range from 3 to 15 percent.
Typically, the surface layer is dark grayish brown,
calcareous silty clay. The subsoil and the underlying
material are grayish brown and light brownish gray,
calcareous silty clay. Light gray, calcareous shale bedrock
is at a depth of about 28 inches.

Minor in this association are the Bullcreek, Capa,
Herdcamp, Kirley, Kolls, Opal, Promise, and Wendte soils.
The dense Bullcreek soils are on the foot slopes of
terraces and fans. The sodium-affected Capa soils are on
foot slopes. The very poorly drained Herdcamp soils are
on low flood plains. The loamy Kirley soils are in positions
on the landscape similar to those of the Ottumwa soils.

Soil Survey

The very poorly drained Kolls soils are in basins. The
moderately deep Opal soils are on back slopes. The deep
and very deep Promise soils are on the lower back slopes
and on foot slopes. The very deep, stratified Wendte soils
are on high flood plains.

About 60 percent of this association is range. Some
areas are used for crops, mainly winter wheat, grain
sorghum, oats, and alfalfa. Maintaining the most
productive grasses is the main concern in managing
range. The major soils are suited to range and rangeland
wildlife habitat, to cultivated crops, and to tame pasture
and hay. Controlling erosion, conserving moisture, and
increasing a slow rate of water infiltration are the main
concerns in managing cultivated areas, tame pasture, and
hayland.

6. Pierre-Kyle Association

Moderately deep and very deep, well drained, nearly level
to strongly sloping, clayey soils on undissected and
dissected plains

This association is characterized by low ridges and
shallow drainageways. The soils formed in clayey shale
residuum. Slopes generally are gently sloping but are
steeper on some ridges and are nearly level in some
areas. The drainage pattern is well defined.

This association makes up about 1 percent of the
county. It is about 50 percent Pierre soils, 40 percent Kyle
soils, and 10 percent minor soils.

The moderately deep Pierre soils are on shoulder
slopes and back slopes. Slopes range from 6 to 15
percent. Typically, the surface layer is grayish brown,
calcareous clay. Below this is a transitional layer of light
brownish gray, calcareous clay. The subsoil is light
brownish gray, calcareous clay that has masses of
gypsum and other salts. Light brownish gray and light
olive gray shale bedrock is at a depth of about 27 inches.
The shale is calcareous in the upper part.

The very deep Kyle soils are on foot slopes. Slopes
range from O to 6 percent. Typically, the surface layer is
grayish brown clay. The subsoil is grayish brown,
calcareous clay. It has masses of gypsum and other salts
in the lower part. The underlying material is light olive
brown, calcareous clay that has masses of gypsum and
other salts.

Minor in this association are the Arvada and Samsil
soils. The sodium-affected Arvada soils are on foot
slopes. The shallow Samsil soils are on shoulder slopes
and the upper back slopes.

Nearly all of this association is range. Maintaining the
most productive grasses is the main concern in managing
range. The less sloping areas of the Pierre and Kyle soils
are suited to cultivated crops, to tame pasture and hay,
and to range and rangeland wildlife habitat.
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7. Promise-Opal-Ottumwa Association

Very deep, deep, and moderately deep, well drained,
nearly level to moderately sloping, clayey soils on
undissected and dissected plains

This association is characterized by low ridges and hills
separated by many small drainageways. The soils formed
in clayey shale residuum. Slopes generally are gently
sloping or moderately sloping but are nearly level in some
areas.

This association makes up about 4 percent of the
county. 1t is about 33 percent Promise soils, 33 percent
Opal soils, 22 percent Ottumwa soils, and 12 percent
minor soils.

The deep and very deep Promise soils are on the lower
back slopes and on foot slopes. Slopes range from 0 to 6
percent. Typically, the surface layer is dark grayish brown
clay. The subsoil is grayish brown, calcareous clay. The
underlying material also is grayish brown, calcareous clay.
It has masses of gypsum and other salts in the upper
part.

The moderately deep Opal soils are on back slopes.
Slopes range from 3 to 9 percent. Typically, the surface
tayer is dark gray and dark grayish brown, calcareous
clay. The subsoil is dark grayish brown and grayish
brown, calcareous clay. The underlying material is light
brownish gray, calcareous clay. Light brownish gray shale
bedrock is at a depth of about 36 inches.

The very deep Ottumwa soils are on back slopes and
foot slopes. Slopes range from 0 to 9 percent. Typically,
the surface layer is dark grayish brown silty clay. The
subsoil is dark grayish brown, grayish brown, and light
brownish gray, calcareous clay and silty clay having
masses of gypsum and other salts. The underlying
material is light brownish gray, calcareous silty clay that
has masses of gypsum and other salts.

Minor in this association are the Builcreek, Capa,
Herdcamp, Kolls, Lakoma, and Wendte soils. The dense
Bullcreek soils are on the foot slopes of terraces and fans.
The sodium-affected Capa soils are on foot slopes. The
very poorly drained Herdcamp soils are on low flood
plains. The poorly drained Kolls soils are in basins. The
moderately deep LLakoma soils are on back slopes. The
very deep, stratified Wendte soils are on high flood plains.

About 55 percent of this association is range. The rest
generally is used for crops, mainty winter wheat, grain
sorghum, oats, and alfalfa. Maintaining the most
productive grasses is the main concern in managing
range. The major soils are suited to range and rangeland
wildlife habitat, to cultivated crops, and to tame pasture
and hay. Controlling erosion, conserving moisture, and
increasing a slow rate of water infiltration are the main
concerns in managing cultivated areas, tame pasture, and
hayland.
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Nearly Level to Steep, Clayey and Loamy Soils on
Undissected and Dissected Plains and on Terraces

These soils dominantly are gently sloping to steep but
are nearly level in places. They make ‘up about 16 percent
of the county. About 65 percent of the acreage is range.
Maintaining the most productive grasses is the main
concern in managing range. Some areas are used for
crops, mainly winter wheat, grain sorghum, oats, and
alfalfa. Controlling erosion, conserving moisture, and
increasing a slow rate of water infiltration are the main
concerns in managing cultivated areas.

8. Ottumwa-Kirley Association

Very deep, well drained, nearly level to moderately
sloping, clayey and loamy soils on plains and terraces

This association is characterized by ridges and valleys.
The Ottumwa soils formed in clayey shale residuum, and
the Kirley soils formed in clayey alluvium. Slopes
generally are gently sloping or moderately sloping but are
nearly level in some areas and are strongly sloping along
drainageways. The drainage pattern is well defined.

This association makes up about 5 percent of the
county. It is about 45 percent Ottumwa soils, 27 percent
Kirley soils, and 28 percent minor soils (fig. 7).

The Ottumwa soils are on back slopes and foot slopes.
Slopes range from 0 to 9 percent. Typically, the surface
layer is dark grayish brown silty clay. The subsoil is dark
grayish brown, grayish brown, and light brownish gray,
calcareous clay and silty clay having masses of gypsum
and other salts. The underlying material is light brownish
gray, calcareous silty clay that has masses of gypsum
and other salts.

The Kirley soils are on summits, shoulder siopes, and
back slopes. Slopes range from 2 to 9 percent. Typically,
the surface layer is dark grayish brown clay loam. The
subsoil is dark grayish brown clay in the upper part and
grayish brown and light brownish gray, calcareous clay
and clay loam in the lower part. The underlying material is
light brownish gray, calcareous clay loam.

Minor in this association are the Bullcreek, Capa,
Herdcamp, Hoven, Kolls, Lakoma, Mosher, and Wendte
soils. The dense Bullcreek soils are on foot slopes. The
sodium-affected Capa and Mosher soils are on foot
slopes. The Capa soils have salts at a shallower depth
than the Mosher soils. The very poorly drained Herdcamp
soils are on low flood plains. The poorly drained Hoven
and Kolls soils are in basins. The moderately deep
Lakoma soils are on back slopes. The very deep,
stratified Wendte soils are on high flood plains.

About 55 percent of this association is range. The rest
generally is used for crops, mainly winter wheat, grain
sorghum, oats, and alfalfa. Maintaining the most
productive grasses is the main concern in managing
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Figure 7.—Typical pattern of soils and parent material in the Ottumwa-Kirley and Ottumwa-Razor-Midway associations.

range. The major soils are suited to range and rangeland
wildlife habitat, to cultivated crops, and to tame pasture
and hay. Controlling erosion and conserving moisture are
the main concerns in managing cultivated areas, tame
pasture, and hayland.

9. Ottumwa-Razor-Midway Association

Very deep, moderately deep, and shallow, well drained,
nearly level to steep, clayey and loamy soils on
undissected and dissected plains

This association is characterized by gently sloping
areas, sharp ridges, hills, and prominent buttes. The soils
formed in clayey shale residuum. Slopes generally are
gently sloping or moderately sloping but are nearly level in
some areas and steep in others. The drainage pattern is
well defined.

This association makes up about 11 percent of the
county. It is about 33 percent Ottumwa soils, 25 percent
Razor soils, 22 percent Midway soils, and 20 percent
minor soils (fig. 7).

The very deep Ottumwa soils are on back slopes and
foot slopes. Slopes range from 0 to 9 percent. Typically,
the surface layer is dark grayish brown silty clay. The
subsoil is dark grayish brown, grayish brown, and light
brownish gray, calcareous clay and silty clay having
masses of gypsum and other salts. The underlying
material is light brownish gray, calcareous silty clay that
has masses of gypsum and other salts.

The moderately deep Razor soils are on back slopes.
Slopes range from 2 to 15 percent. Typically, the surface
layer is grayish brown silty clay. The subsoil is grayish
brown, light olive brown, and light brownish gray silty clay.
it is calcareous in the lower part. Light yellowish brown,
calcareous shale bedrock is at a depth of about 29
inches.

The shallow Midway soils are on shoulder slopes and
the upper back slopes. Slopes range from 6 to 40 percent.
Typically, the surface layer is light olive brown, calcareous
silty clay loam. Below this is a transitional layer of light
olive brown, calcareous clay. The underlying material is
light yellowish brown, calcareous clay. Light yellowish
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brown and light gray, calcareous shale bedrock is at a
depth of about 13 inches.

Minor in this association are the Arvada, Blackpipe,
Lohmiller, Savo, Wanblee, and Wortman soils. The very
deep, sodium-affected Arvada soils, the moderately deep,
sodium-affected Wanblee soils, and the moderately deep
Wortman soils are on foot slopes. The moderately deep
Blackpipe soils are on back slopes and foot slopes. The
very deep, stratified Lohmiller soils are on high flood
plains. The very deep Savo soils are on back slopes.

About 85 percent of this association is range. The
major soils are suited to range. Maintaining the most
productive grasses is the main concern in managing
range. Some areas are used for crops, mainly alfalfa and
winter wheat, which are grown mostly on the Ottumwa
soils. The Ottumwa soils are suited to cultivated crops
and to tame pasture and hay, but the Razor and Midway
soils generally are unsuited because of the slope.
Controlling erosion, conserving moisture, and increasing a
slow rate of water infiltration are the main concerns in
managing cultivated areas, tame pasture, and hayland.

Modérately Sloping to Steep, Clayey Soils on
Dissected Plains

These soils dominantly are moderately sloping to steep
but are very steep in places. They make up about 30
percent of the county. Most of the acreage is range.
Maintaining the most productive grasses is the main
concern in managing range. A few areas are used for
alfalfa or winter wheat. Controlling erosion and conserving
moisture are the main management concerns in cultivated
areas.

10. Okaton-Lakoma Association

Shallow and moderately deep, well drained, strongly
sloping to steep, clayey soils on dissected plains

This association is on breaks along the Bad River and
its tributaries. The landscape is characterized by deeply
entrenched drainageways. The soils formed in clayey
shale residuum. Slopes generally are strongly sloping to
steep. The drainage pattern is well defined.

This association makes up about 2 percent of the
county. It is about 45 percent Okaton soils, 40 percent
Lakoma soils, and 15 percent minor soils.

The shallow Okaton soils are on shoulder slopes and
the upper back slopes. Slopes range from 15 to 40
percent. Typically, the soils are light brownish gray,
calcareous silty clay to a depth of about 14 inches. Light
brownish gray and pale yellow, calcareous shale bedrock
is at a depth of about 14 inches.

The moderately deep Lakoma soils are on summits
and back slopes. Slopes range from 9 to 30 percent.
Typically, the surface layer is dark grayish brown,
calcareous silty clay. The subsoil and the underlying
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material are grayish brown and light brownish gray,
calcareous silty clay. Light gray, calcareous shale bedrock
is at a depth of about 28 inches.

Minor in this association are the Bullcreek, Kirley,
Sansarc, and Vivian soils. The dense Bullcreek soils
are on the foot slopes of terraces and fans. The loamy
Kirley soils are on summits and back slopes above the
Okaton soils. The shallow Sansarc soils are on
shoulder slopes and the upper back slopes. The gravelly
Vivian soils are on the summits and shoulder slopes of
terraces.

Nearly all of this association supports native grasses
and is used as range. Controlling erosion and maintaining
the most productive grasses are the main management
concerns. The major soils are suited to range. They are
generally unsuited to cultivated crops and to tame pasture
and hay because of the slope.

11. Lakoma-Okaton Association

Moderately deep and shallow, well drained, moderately
sloping to steep, clayey soils on dissected plains

This association is on breaks adjacent to the major
drainageways. It is dissected by many well defined
drainageways. The soils formed in clayey shale residuum.
Slopes generally are moderately sloping to moderately
steep but are steep in some areas.

This association makes up about 3 percent of the
county. It is about 60 percent Lakoma soils, 25 percent
Okaton soils, and 15 percent minor soils.

The moderately deep Lakoma soils are on summits
and back slopes. Slopes range from 6 to 30 percent.
Typically, the surface layer is dark grayish brown,
calcareous silty clay. The subsocil and the underlying
material are grayish brown and light brownish gray,
calcareous silty clay. Light gray, calcareous shale bedrock
is at a depth of about 28 inches.

The shallow Okaton soils are on shoulder slopes and
the upper back slopes. Slopes range from 15 to 40
percent. Typically, the soils are light brownish gray,
calcareous silty clay to a depth of about 14 inches. Light
brownish gray and pale yellow, calcareous shale bedrock
is at a depth of about 14 inches.

Minor in this association are the Canning, Kirley,
Ottumwa, and Vivian soils. The loamy Canning and Kirley
soils are on the summits and back slopes of terraces.
Canning soils have sand and grave! at a depth of 20 to 40
inches. Kirley soils are not underlain by bedded shale.
The very deep Ottumwa soils are on gently sloping plains.
The gravelly Vivian soils are on the summits and shoulder
slopes of terraces.

About 95 percent of this association supports native
grasses and is used as range. Maintaining the most
productive grasses is the main management concern. The
major soils are suited to range. They are generally
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unsuited to cultivated crops and to tame pasture and hay
because of the slope.

12. Pierre-Samsil Association

Moderately deep and shallow, well drained, moderately
sloping to very steep, clayey soils on dissected plains

This association is on shale plains dissected by many
well defined drainageways. The soils formed in clayey
shale residuum. Slopes generally are strongly sloping or
moderately steep but are moderately sloping on foot
slopes and are very steep along entrenched
drainageways.

This association makes up about 12 percent of the
county. It is about 85 percent Pierre soils, 20 percent
Samsil soils, and 15 percent minor soils.

The moderately deep Pierre soils are on back slopes.
Slopes range from 6 to 25 percent. Typically, the surface
layer is grayish brown, calcareous clay. Below this is a
transitional layer of light brownish gray, calcareous clay.
The subsoil also is light brownish gray, calcareous clay. It
has masses of gypsum in the lower part. Light brownish
gray and light olive gray shale bedrock is at a depth of
about 27 inches. The shale is calcareous in the upper
part.

The shallow Samsil soils are on shoulder slopes and
the upper back slopes. Slopes range from 15 to 60
percent. Typically, the surface layer is grayish brown,
calcareous clay. Below this is a transitional layer of
grayish brown, calcareous clay. The underlying material is
light brownish gray, calcareous clay. Light brownish gray,
calcareous shale bedrock is at a depth of about 14
inches.

Minor in this association are the Bullcreek, Kirley,
Lakoma, Okaton, and Ottumwa soils. The dense
Bullcreek soils are on the foot slopes of terraces and
fans. The very deep, loamy Kirley soils are on the
summits and back slopes of terraces. The moderately
deep Lakoma and shallow Okaton soils contain more
carbonates throughout than the major soils. The
Lakoma soils are on summits and back slopes, and
the Okaton soils are on shoulder slopes and the upper
back slopes. The very deep Ottumwa soils are on foot
slopes.

Nearly all areas of this association support native
grasses and are used as range. Controlling erosion
and maintaining the most productive grasses are the
main management concerns. The major soils are suited
to range. They generally are unsuited to cultivated
crops and to tame pasture and hay because of the
slope.

Soil Survey

13. Samsil-Pierre Association

Shallow and moderately deep, well drained, strongly
sloping to very steep, clayey soils on dissected plains

This association is on breaks along the Cheyenne and
Bad Rivers and their tributaries. It is characterized by
deeply entrenched drainageways. The soils formed in
clayey shale residuum. Slopes generally are strongly
sloping to steep but are very steep along some
drainageways. The drainage pattern is well defined.

This association makes up about 13 percent of the
county. It is about 65 percent Samsil soils, 20 percent
Pierre soils, and 15 percent minor soils (fig. 3).

The shallow Samsil soils are on shoulder slopes and
the upper back slopes. Slopes range from 15 to 60
percent. Typically, the surface layer is grayish brown,
calcareous clay. Below this is a transitional layer of
grayish brown, calcareous clay. The underlying material is
light brownish gray, calcareous clay. Light brownish gray,
calcareous shale bedrock is at a depth of about 14
inches.

The moderately deep Pierre soils are on back slopes.
Slopes range from 9 to 25 percent. Typically, the surface
layer is dark grayish brown, calcareous clay. Below this is
a transitional layer of light brownish gray, calcareous clay.
The subsoil also is light brownish gray, calcareous clay. It
has masses of gypsum in the lower part. Light brownish
gray and light olive gray shale bedrock is at a depth of
about 27 inches. The shale is calcareous in the upper
part.

Minor in this association are the Bullcreek, Kirley, Kyle,
Lohmiller, Ottumwa, and Schamber soils and areas of
Rock outcrop. The dense Bullcreek soils have salts in the
subsoil and underlying material and are on the foot slopes
of terraces and fans. The very deep, loamy Kirley soils
are on the summits and back slopes of terraces. The
dense Kyle soils are on the lower back slopes and on foot
slopes. The stratified Lohmiller soils are on high flood
plains. The very deep Ottumwa soils are on foot slopes at
the higher elevations above the Samsil and Pierre soils.
The gravelly Schamber soils are on summits and shoulder
slopes.

Nearly all of this association supports native grasses
and is used as range. Controlling erosion and maintaining
the most productive grasses are the main management
concerns. The major soils are suited to range. They
generally are unsuited to cultivated crops and to tame
pasture and hay because of the slope. Landslides are
common because of the slope and the unstable nature of
the underlying shale.
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Nearly Level to Very Steep, Loamy and Clayey Soils
on Undissected and Dissected Plains and on
Terraces

These soils dominantly are gently sloping to
moderately steep but are nearly level in some areas and
steep or very steep in others. They make up about 13
percent of the county. About 85 percent of the acreage is
range. Maintaining the most productive grasses is the
main management concern.

14. Midway-Razor-Blackpipe Association

Shallow and moderately deep, well drained, nearly level to
very steep, clayey and loamy soils on undissected and
dissected plains

This association is characterized by prominent buttes,
sharp ridges, hills, and nearly level plains. The soils
formed in clayey shale residuum. Slopes generally are
moderately sloping to very steep but are nearly level or
gently sloping in some areas on the plains. The drainage
pattern is well defined.

This association makes up about 3 percent of the
county. It is about 38 percent Midway soils, 28 percent
Razor soils, 20 percent Blackpipe soils, and 14 percent
minor sails.

The shallow Midway soils are on shoulder slopes and
the upper back slopes. Slopes range from 9 to 40 percent.
Typically, the surface layer is light olive brown, calcareous
silty clay loam. Below this is a transitional layer of light
olive brown, calcareous clay. The underlying material is
light yellowish brown, calcareous clay. Light yellowish
brown and light gray, calcareous shale bedrock is at a
depth of about 13 inches.

The moderately deep Razor soils are on back slopes.
Slopes range from 2 to 15 percent. Typically, the surface
layer is grayish brown silty clay. The subsoil is grayish
brown, light olive brown, and light brownish gray,
calcareous silty clay. Light yellowish brown, calcareous
shale bedrock is at a depth of about 29 inches.

The moderately deep Blackpipe soils are on summits,
back slopes, and foot slopes. Slopes range from 0 to 6
percent. Typically, the surface layer is gray silty clay loam.
The subsoil is grayish brown and light brownish gray silty
clay loam. It is calcareous in the lower part. Light
yellowish brown and light brown, calcareous siltstone
bedrock is at a depth of about 28 inches.

Minor in this association are the Lohmiller, Savo,
Wanblee, and Wortman soils. The very deep, stratified
Lohmiller soils are on high flood plains. The very deep
Savo soils are on back slopes. The moderately deep,
sodium-affected Wanblee and Wortman soils are on foot
slopes.

About 90 percent of this association is range. The
major soils are suited to range. Maintaining the most
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productive grasses is the main concern in managing
range. Some areas are used for crops, mainly alfalfa and
winter wheat, which are grown mostly on the Blackpipe
soils. The Blackpipe soils are suited to cultivated crops
and to tame pasture and hay, but the Midway and Razor
soils generally are unsuited because of the slope.

15. Kirley-Lakoma-Vivian Association

Very deep, moderately deep, and deep, well drained and
somewhat excessively drained, nearly level to steep,
loamy and clayey soils on terraces and dissected plains

This association is characterized by gravelly breaks
and buttes separated by deeply entrenched drainageways
or nearly level terraces. Slopes dominantly are moderately
sloping to moderately steep but are nearly level in some
areas and steep in others. The drainage pattern is well
defined.

This association makes up about 10 percent of the
county. It is about 35 percent Kirley soils, 18 percent
Lakoma soils, 12 percent Vivian soils, and 35 percent
minor soils (fig. 4).

The very deep, well drained Kirley soils are on back
slopes. Slopes range from 0 to 15 percent. Typically, the
surface tayer is dark grayish brown clay loam. The subsoil
is dark grayish brown clay in the upper part and grayish
brown and light brownish gray, calcareous clay and clay
loam in the lower part. The underlying material is light
brownish gray, calcareous clay loam.

The moderately deep, well drained Lakoma soils are on
summits and back slopes. Slopes range from 6 to 30
percent. Typically, the surface layer is dark grayish brown,
calcareous silty clay. The subsoil and the underlying
material are grayish brown and light brownish gray,
calcareous silty clay. Light gray, calcareous shale bedrock
is at a depth of about 28 inches.

The deep, somewhat excessively drained Vivian soils
are on the summits and shoulder slopes of terrace
escarpments. Slopes range from 6 to 25 percent.
Typically, the surface layer is grayish brown, calcareous
gravelly loam. Below this is a transitional layer of light
olive brown, calcareous gravelly loam. The underlying
material is light yellowish brown, calcareous very gravelly
loam. Light brownish gray, calcareous shale bedrock is at
a depth of about 50 inches.

Minor in this association are the Canning, Capa,
Hoven, Mosher, Okaton, Samsil, Schamber, and Wendte
soils. The loamy Canning soils are 20 to 40 inches deep
to sand and gravel and are on the upper back slopes and
on shoulder slopes. The sodium-affected Capa and
Mosher soils are on foot slopes. The poorly drained
Hoven soils are in basins. The shallow Okaton and Samsil
soils are on back slopes below the Vivian soils. The
gravelly Schamber soils are in positions on the landscape
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similar to those of the Vivian soils. The stratified Wendte
soils are on high flood plains.

About 85 percent of this association is range. The
major soils are suited to range. Maintaining the most
productive grasses is the main concern in managing

range. Some areas are used for crops, generally alfalfa
and winter wheat, which are grown mostly on the Kirley
soils. The Kirley soils are suited to cultivated crops and to
tame pasture and hay, but the Lakoma and Vivian soils
generally are unsuited because of the slope.
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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. More
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 similar in composition,
thickness, and arrangement.

Soils of one series can differ in texture of the surface
layer or of the underlying material. They also can differ in
slope, stoniness, salinity, wetness, degree of erosion, and
other characteristics that affect their use. On the basis of
such differences, a soil series is divided into 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, Nimbro silty clay loam, channeled, is a phase of
the Nimbro 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.
Kirley-Mosher complex, 0 to 2 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.

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

The names of some map units identified on the
detailed soil maps do not fully agree with those identified
on the maps in the published surveys of Jackson,
Pennington, and Stanley Counties. Differences are the
result of variations in the design and composition of
the map units or changes and refinements in series
concepts.

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

Ab—Albaton silty clay, depressional

Composition

Albaton and similar soils: 90 to 99 percent
Contrasting inclusions: 1 to 10 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 80 acres

Typical Profile

Surface layer:
0 to 8 inches—dark gray, mottled, calcareous silty clay

Underlying layer:
8 to 60 inches—gray, mottled, calcareous silty clay
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Soil Properties and Qualities

Drainage class: Very poorly drained

Depth to bedrock: Very deep

Depth to contrasting parent material: More than 60 inches
Water table: 4 feet above to 2 feet below the surface
Flooding: Frequent, for brief periods

Ponding: None

Permeability: Very slow

Available water capacity: Moderate

Organic matter content: Moderate

Rate of surface runoff: Very low

Inclusions

Contrasting inclusions:
+ The moderately well drained Wendte soils on high flood
plains

Similar inclusions:

+ Soils that have silty material within a depth of 40 inches
« Soils that have sandy material within a depth of 40
inches

Use and Management

Dominant uses: Most of the acreage is used as pasture,
range, or wildlife habitat.

Cropland and pasture

Management consideration: This soil is poorly suited to
cropland.

Management concerns: Wetness, compaction in areas
that are grazed when wet, a high content of lime,
which adversely affects the availability of plant
nutrients, and wind erosion

Management measures:

« Restricting grazing during wet periods, maintaining

proper stocking rates, and altering the season of use help

to improve plant vigor, control wind erosion, and minimize
compaction.

Interpretive Groups

Land capability classification:IVw-1
Range site: Clayey Overflow
Windbreak suitability group: 10
Pasture suitability group: B2

Ar—Arvada silt loam

Composition

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

Setting

Landform: Plains

Soil Survey

Landform position: Foot slopes
Slope range: O to 4 percent
Shape of areas: Irregular

Size of areas: 20 to 250 acres

Typical Profile

Surface layer:
0 to 3 inches—light brownish gray silt loam

Subsoil:

3 to 9 inches—grayish brown clay

9 to 14 inches—grayish brown silty clay loam

14 to 43 inches—grayish brown, calcareous silty clay
loam that has masses of gypsum and other saits

Underlying layer:
43 to 60 inches—grayish brown, calcareous silty clay
foam that has masses of gypsum and other salts

Soil Properties and Qualities

Drainage class: Well drained

Depth to bedrock: Very deep

Depth to contrasting parent material: More than 60 inches
Depth to a high water table: More than 6 feet

Flooding: None

Ponding: None

Permeability: Very slow

Available water capacity: Low

Organic matter content: Low

Rate of surface runoff: Medium

Other properties: The soil has a sodium-affected subsoil.

Inclusions

Contrasting inclusions:

+ Slickspots, which have salts at or near the surface and
are on the lower foot slopes

+ The well drained Ottumwa soils, which do not have a
sodium-affected subsoil and are on the lower back slopes
and on foot slopes

Similar inclusions:
+ Soils that have a thicker dark surface layer

Use and Management
Rangeland

Management concerns: The limited available water
capacity, a slow rate of water infiltration, and the
sodium-affected subsoil, which adversely affects piant
growth by restricting root penetration

Management measures:

+ Proper grazing management helps to maintain plant

vigor and conserves moisture.

Interpretive Groups

Land capability classification: Vis-1
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Range site: Thin Claypan
Windbreak suitability group: 10
Pasture suitability group: NS

As—Arvada-Slickspots complex

Composition

Arvada and similar soils: 50 to 70 percent
Slickspots: 20 to 40 percent
Contrasting inclusions: 5 to 20 percent

Setting

Landform: Plains

Landform position: Arvada—foot slopes; Slickspots—the
lower foot slopes

Slope range: Arvada—O0 to 4 percent; Slickspots—O to 2
percent

Shape of areas: Irregular

Size of areas: 20 to 150 acres

Typical Profile
Arvada

Surface layer:
0 to 3 inches—light brownish gray silt loam

Subsoil:

3 to 9 inches—grayish brown clay

9 to 14 inches—grayish brown silty clay loam

14 to 43 inches—grayish brown, calcareous silty clay
loam that has masses of gypsum and other salts

Underlying layer:
43 to 60 inches—grayish brown, calcareous silty clay
loam that has masses of gypsum and other salts

Characteristics of Slickspots

* Alight gray, dispersed crust; a surface layer of clay; and
dense, massive underlying material

* Accumulations of visible salts at or near the surface

* Barren or nearly barren of vegetation

Soil Properties and Qualities

Drainage class: Arvada—well drained; Slickspots—
moderately well drained

Depth to bedrock: Arvada—very deep; Slickspots—very
deep

Depth to a contrasting layer: Arvada—more than 60
inches; Slickspots—more than 60 inches

Depth to a high water table: Arvada—more than 6 feet;
Slickspots—more than 6 feet

Flooding: Arvada—none; Slickspots—none

Ponding: Arvada—none; Slickspots—none

Permeability: Arvada—very slow; Slickspots—very slow
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Available water capacity: Arvada—low; Slickspots—low

Organic matter content: Arvada—Ilow; Slickspots—
moderately low

Rate of surface runoff: Arvada—medium; Slickspots—
medium

Other properties: The Arvada soil and Slickspots have a
sodium-affected subsaoil.

Inclusions

Contrasting inclusions:

* The well drained Ottumwa soils, which do not have a
sodium-affected subsoil and are on the lower back slopes
and on foot slopes

Use and Management
Rangeland

Management concerns: Arvada—the sodium-affected
subsoil, which adversely affects the availability
of plant nutrients, a slow rate of water infiltration,
and the limited available water capacity; Slickspots—
the sodium-affected subsoil, which adversely
affects plant growth by restricting root penetration, a
slow rate of water infiltration, the limited available
water capacity, and the high content of salts in the
subsoil

Management measures:

* Proper grazing management helps to maintain plant

vigor and conserves moisture.

Interpretive Groups

Land capability classification: Arvada—Vis-1; Slickspots—
Vilis-3

Range site: Arvada—Thin Claypan; Slickspots—none

Windbreak suitability group: Arvada—10; Slickspots—10

Pasture suitability group: Arvada—NS; Slickspots—NS

Bc—Bankard loamy sand, hummocky

Composition

Bankard and similar soils: 85 to 90 percent
Contrasting inclusions: 10 to 15 percent

Setting

Landform: Flood plains

Landform position: High flood plains

Slope range: 0 to 6 percent

Shape of areas: Irregular or long and narrow
Size of areas: 20 to 200 acres

Typical Profile

Surface layer:
0 to 6 inches—grayish brown, calcareous loamy sand
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Underlying layer:
6 to 60 inches—pale brown, calcareous sand

Soil Properties and Qualities

Drainage class: Somewhat excessively drained

Depth to bedrock: Very deep

Depth to contrasting parent material: More than 80 inches
Depth to a high water table: More than 6 feet

Flooding: Rare

Ponding: None

Permeability: Rapid

Available water capacity: Low

Organic matter content: Moderately low

Rate of surface runoff: Very low

Inclusions

Contrasting inclusions:

+ The well drained Craft soils, which contain more silt
than the Bankard soil and are in positions on the
landscape similar to those of the Bankard soil

Similar inclusions:
« Soils that have a surface layer of very fine sandy loam,
sandy loam, or loam

Use and Management
Rangeland

Management concerns: Wind erosion, the limited
available water capacity, low fertility, and the
formation of sand blowouts along livestock trails and
around watering facilities

Management measures:

« Proper grazing management helps to maintain plant

vigor, conserve moisture, and control erosion.

+ Range seeding is needed on some sites.

Interpretive Groups

Land capability classification: Vie-8
Range site: Sands

Windbreak suitability group: 7
Pasture suitability group: NS

Bd—Bankard very fine sandy loam

Composition

Bankard 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 or long and narrow

Soil Survey

Size of areas: 20 to 250 acres
Typical Profile

Surface layer:
0 to 10 inches—grayish brown, calcareous very fine
sandy loam

Underlying layer:
10 to 60 inches—pale brown, calcareous sand

Soil Properties and Qualities

Drainage class: Somewhat excessively drained

Depth to bedrock: Very deep

Depth to contrasting parent material: More than 60 inches
Depth to a high water table: More than 6 feet

Flooding: Occasional, for brief periods

Ponding. None

Permeability: Rapid

Available water capacity: Low

Organic matter content: Moderately low

Rate of surface runoff: Very low

Inclusions

Contrasting inclusions:

« The well drained Craft soils, which contain more silt
than the Bankard soil and are in positions on the
landscape similar to those of the Bankard soil

+ The well drained Haverson soils, which contain more
clay than the Bankard soil and are on the lower parts of
the landscape

Similar inclusions:
« Soils that have a surface layer of sandy loam or loam

Use and Management
Rangeland

Management concerns: The limited available water
capacity and occasional flooding

Management measures:.

« Proper grazing management helps to maintain plant

vigor and conserves moisture.

Interpretive Groups

Land capability classification: Vle-8
Range site: Sandy

Windbreak suitability group: 5
Pasture suitability group: H

BkA—Blackpipe silty clay loam, 0 to 2
percent slopes

Composition
Biackpipe and similar soils: 85 to 95 percent
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Contrasting inclusions: 5 to 15 percent
Setting

Landform: Plains

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

Shape of areas: Irregular

Size of areas. 10 to 1,000 acres

Typical Profile

Surface layer:
0 to 4 inches—gray silty clay loam

Subsoil:

4 to 17 inches—grayish brown silty clay loam

17 to 28 inches—light brownish gray, calcareous silty clay
loam

Underlying layer:
28 to 60 inches—light yellowish brown and light brown,
calcareous siltstone bedrock

Soil Properties and Qualities

Drainage class: Well drained

Depth to bedrock: Moderately deep

Depth to contrasting parent material: 20 to 40 inches over
siltstone bedrock

Depth to a high water table: More than 6 feet

Flooding: None

Ponding: None

Permeability: Moderately slow

Available water capacity: Low

Organic matter content: Moderate

Rate of surface runoff. Low

Inclusions

Contrasting inclusions:

» The moderately well drained Wanblee soils, which have
a sodium-affected subsoil and are on the lower foot
slopes

+ The moderately well drained Wortman soils, which have
a sodium-affected subsoil and are on foot slopes

Similar inclusions:
+ Soils that do not have siltstone bedrock within a depth
of 40 inches

Use and Management
Cropland

Main crops: Winter wheat, grain sorghum, oats, and
alfalfa

Management concerns: Few limitations, except for the
need to conserve moisture

Management measures:

+ Properly managing crop residue helps to conserve
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moisture and maintain the content of organic matter and
tilth.

Interpretive Groups

Land capability classification: lic-2
Range site: Silty

Windbreak suitability group: 6
Pasture suitability group: F

BkB—Blackpipe silty clay loam, 2 to 6
percent slopes

Composition

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

Setting

Landform: Plains

Landform position: Back slopes and foot slopes
Slope range: 2 to 6 percent

Shape of areas: Irregular

Size of areas: 10 to 1,000 acres

Typical Profile

Surface layer:
0 to 4 inches—gray silty clay loam

Subsoil:

4 to 17 inches—grayish brown silty clay ioam

17 to 28 inches—light brownish gray, calcareous silty clay
loam

Underlying layer:
28 to 60 inches—light yellowish brown and light brown,
calcareous siltstone bedrock

Soil Properties and Qualities

Drainage class: Well drained

Depth to bedrock: Moderately deep

Depth to contrasting parent material: 20 to 40 inches over
siltstone bedrock

Depth to a high water table: More than 6 feet

Flooding: None

Ponding: None

Permeability: Moderately slow

Available water capacity: Low

Organic matter content: Moderate

Rate of surface runoff. Medium

Inclusions

Contrasting inclusions:

+ The moderately well drained Wanblee soils, which have
a sodium-affected subsoil and are on the lower foot
slopes
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» The moderately well drained Wortman soils, which have
a sodium-affected subsoil and are on foot slopes

Similar inclusions:
+ Soils that do not have siltstone bedrock within a depth
of 40 inches

Use and Management
Cropland

Main crops: Winter wheat, grain sorghum, oats, and
alfalfa

Management concern: Water erosion

Management measures:

+ Properly timing tillage, minimizing tillage, leaving crop

residue on the surface, and including grasses and

legumes in the cropping system help to conserve

moisture and control erosion.

+ Contour farming, grassed waterways, stripcropping, and

field windbreaks help to control erosion.

Interpretive Groups

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

Windbreak suitability group: 6
Pasture suitability group: F

Bo—Blackpipe-Wortman complex

Composition

Blackpipe and similar soils: 45 to 60 percent
Wortman and similar soils: 30 to 45 percent
Contrasting inclusions: 5 to 15 percent

Setting

Landform: Plains

Landform position: Blackpipe—back slopes; Wortman—
foot slopes

Slope range: Blackpipe—oO to 4 percent; Wortman—a0 to 2
percent

Shape of areas: Irregular

Size of areas: 10 to 1,000 acres

Typical Profile
Blackpipe

Surface layer:
0 to 4 inches—gray silty clay loam

Subsoil:

4 to 17 inches—grayish brown silty clay loam

17 to 28 inches—light brownish gray, calcareous silty clay
loam

Soil Survey

Underlying layer:
28 to 60 inches—light yellowish brown and light brown,
calcareous siltstone bedrock

Wortman

Surface layer:
0 to 5 inches—grayish brown silt loam

Subsoil:

5 to 8 inches—dark grayish brown clay

8 to 13 inches—grayish brown clay

13 to 18 inches—grayish brown, calcareous silty clay
loam

Underlying layers:

18 to 36 inches—Ilight olive brown, calcareous silty clay
loam

36 to 60 inches—light reddish brown, calcareous siltstone
bedrock

Soil Properties and Qualities

Drainage class: Blackpipe—well drained; Wortman—
moderately well drained

Depth to bedrock: Blackpipe—moderately deep;
Wortman—moderately deep

Depth to a contrasting layer: Blackpipe—20 to 40 inches
over siltstone bedrock; Wortman—20 to 40 inches
over siltstone bedrock

Depth to a high water table: Blackpipe—more than 6 feet;
Wortman—more than 6 feet

Flooding: Blackpipe—none; Wortman—none

Ponding: Blackpipe—none;, Wortman—none

Permeability: Blackpipe—moderately slow; Wortman—
very slow

Available water capacity: Blackpipe—low; Wortman—low

Organic matter content: Blackpipe—moderate,
Wortman—moderate

Rate of surface runoff: Blackpipe—medium; Wortman—
medium

Other properties: The Wortman scil has a sodium-affected
subsoil.

Inclusions

Contrasting inclusions:

« The very deep, well drained Savo soils on back slopes
below the Blackpipe soil

« The moderately well drained Wortman soils, which have
a sodium-affected subsoil and are on foot slopes

Use and Management
Cropland

Main crops: Winter wheat, grain sorghum, oats, and
alfalfa
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Management consideration: The Wortman soil is poorly
suited to cropland.

Management concerns: Blackpipe—few limitations,
except for the need to conserve moisture; Wortman—
the sodium-affected subsoil, which adversely affects
plant growth by restricting root penetration, a slow
rate of water infiltration, and the limited available
water capacity

Management measures:

+ Properly timing tillage, minimizing tillage, and leaving

crop residue on the surface conserve moisture.

+ Crop rotations that include grasses and legumes help to

maintain the content of organic matter and improve tilth.

+ Chiseling or subsoiling during dry periods increases the

rate of water infiltration.

Interpretive Groups

Land capability classification: Blackpipe—Ilc-2;
Wortman—IVs-2

Range site: Blackpipe—Silty; Wortman—Claypan

Windbreak suitability group: Blackpipe—6; Wortman—9

Pasture suitability group: Blackpipe—F; Wortman—C

Bu—Bulicreek clay, 0 to 6 percent slopes

Composition

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

Setting

Landform: Fans or terraces
Landform position: Foot slopes
Slope range: 0 to 6 percent
Shape of areas: Irregular

Size of areas: 10 to 250 acres

Typical Profile

Surface layer:
0 to 3 inches—dark grayish brown clay

Subsoil:

3 to 16 inches—grayish brown, calcareous clay

16 to 26 inches—olive, calcareous clay that has masses
of gypsum and other salts

Underlying layer:
26 to 60 inches—olive, calcareous clay that has masses
of gypsum and other salts

Soil Properties and Qualities

Drainage class: Well drained and moderately well drained
Depth to bedrock: Very deep

Depth to contrasting parent material: More than 60 inches
Depth to a high water table: More than 6 feet
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Flooding: None

Ponding: None

Permeability: Very slow

Avallable water capacity: Low

Organic matter content: Moderately low

Rate of surface runoff. Medium

Other properties: The soil has a high content of salts.

Inclusions

Contrasting inclusions:

» The moderately well drained Capa soils, which have a
sodium-affected subsoil and are on the lower foot slopes
+ The very poorly drained Herdcamp soils on the lowest
part of flood plains

+ The well drained Promise soils, which do not have
visible salts within a depth of 20 inches and are on the
lower back slopes and on foot slopes

* The poorly drained Egas soils, which have visible salts
within a depth of 6 inches and are on low flood plains

Similar inclusions:
» Soils that have shale bedrock within a depth of 40
inches

Use and Management
Rangeland

Management concerns: A slow rate of water infiltration,
the limited available water capacity, the high content
of salts, and wind erosion

Management measures:

* Proper grazing management helps to maintain plant

vigor, conserve moisture, and control erosion.

Interpretive Groups

Land capability classification: VIs-5
Range site: Dense Clay
Windbreak suitability group: 10
Pasture suitability group: NS

Bx—Bullcreek-Slickspots complex

Composition

Bullcreek and similar soils; 55 to 70 percent
Slickspots: 30 to 40 percent
Contrasting inclusions: 5 to 10 percent

Setting

Landform: Fans or terraces

Landform position: Bullcreek—foot slopes; Slickspots—
the lower foot slopes

Slope range: Bullcreek—0 to 2 percent; Slickspots—0 to
2 percent

Shape of areas: Irregular
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Size of areas: 10 to 200 acres
Typical Profile
Bulicreek

Surface layer:
0 to 3 inches—dark grayish brown clay

Subsoil:

3 to 16 inches—grayish brown, calcareous clay

16 to 26 inches—olive, calcareous clay that has masses
of gypsum and other salts

Underlying layer:
26 to 60 inches—olive, calcareous clay that has masses
of gypsum and other salts

Characteristics of Slickspots

« A light gray, dispersed crust; a surface layer of clay; and
dense, massive underlying material

+ Accumulations of visible salts at or near the surface

« Barren or nearly barren of vegetation

Soil Properties and Qualities

Drainage class: Bullcreek—we!l drained and moderately
well drained; Slickspots—moderately well drained
Depth to bedrock: Bullcreek—very deep; Slickspots—very
deep

Depth to a contrasting layer: Bullcreek—more than 60
inches; Slickspots—maore than 60 inches

Depth to a high water table: Bullcreek—more than 6 feet;
Slickspots—more than 6 feet

Flooding: Bullcreek—none; Slickspots—none

Ponding: Bullcreek—none; Slickspots—none

Permeability: Bullcreek—very slow; Slickspots—very
slow

Available water capacity: Bullcreek—Ilow; Slickspots—low

Organic matter content: Bullcreek—moderately low;
Slickspots—moderately low

Rate of surface runoff: Bullcreek—medium; Slickspots—
medium

Other properties: The Bullcreek soil and the Slickspots
have a high content of salts.

Inclusions

Contrasting inclusions:

» The moderately well drained Capa soils, which have a
sodium-affected subsoil and are on the lower foot slopes
« The very poorly drained Herdcamp soils on the lowest
part of flood plains

+ The poorly drained Egas soils, which have visible salts
within a depth of 6 inches and are on low flood plains

Similar inclusions:
+ Soils that have shale bedrock within a depth of 40
inches

Soil Survey

Use and Management
Rangeland

Management concerns. A slow rate of water infiltration,
the limited available water capacity, the high content
of salts, and wind erosion

Management measures:

+ Proper grazing management helps to maintain plant

vigor, conserve moisture, and control erosion.

Interpretive Groups

Land capability classification: Bullcreek—VIs-5;
Slickspots—ViIlIs-3

Range site: Bulicreek—Dense Clay; Slickspots—none

Windbreak suitability group: Bullcreek—10; Slickspots—
10

Pasture suitability group: Bullcreek—NS; Slickspots—NS

Ca—Canning loam

Composition

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

Setting

Landform: Terraces

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

Shape of areas: Irregular

Size of areas: 20 to 200 acres

Typical Profile

Surface layer:
0 to 6 inches—dark grayish brown loam

Subsoil:
6 to 18 inches—dark grayish brown and brown clay loam
18 to 27 inches—pale brown, calcareous gravelly loam

Underlying layer:
27 to 60 inches—Ilight yellowish brown, calcareous
gravelly fine sand and medium sand

Soil Properties and Qualities

Drainage class: Well drained

Depth to bedrock: Very deep

Depth to contrasting parent material: 20 to 40 inches over
sand and gravel

Depth to a high water table: More than 6 feet

Flooding: None

Ponding: None

Permeability: Moderate in the solum and rapid in the
underlying material

Avaijlable water capacity: Low
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Organic matter content: Moderate
Rate of surface runoff: Low

Inclusions

Contrasting inclusions:
* The moderately well drained Onita soils, which are dark
to a depth of more than 20 inches and are on foot slopes

Similar inclusions:

+ Soils that do not have sand and gravel within a depth of
40 inches

+ Soils that contain more clay

Use and Management

Cropland

Main crops: Winter wheat, oats, grain sorghum, and
alfalfa

Management concern: The limited available water
capacity

Management measures:
+ Properly timing tillage, minimizing tillage, and leaving
crop residue on the surface conserve moisture.

Interpretive Groups

Land capability classification: lls-2
Range site: Silty

Windbreak suitability group: 6
Pasture suitability group: D1

CbA—Capa silt loam, 0 to 6 percent slopes

Composition

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

Setting

Landform: Plains

Landform position: Foot slopes
Slope range: 0 to 6 percent
Shape of areas: Irregular

Size of areas: 15 to 100 acres

Typical Profile

Surface layer:
0 to 2 inches—gray silt loam

Subsoil:

2 to 7 inches—grayish brown clay

7 to 14 inches—grayish brown, calcareous clay

14 to 20 inches—grayish brown, calcareous clay that has
masses of gypsum and other salts
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20 to 28 inches—grayish brown, calcareous silty clay that
has masses of gypsum and other salts

Underlying layers:

28 to 52 inches—grayish brown, calcareous silty clay that
has masses of gypsum and other salts

52 to 60 inches—grayish brown, calcareous silty clay

Soil Properties and Qualities

Drainage class: Moderately well drained

Depth to bedrock: Very deep

Depth to contrasting parent material: More than 60 inches
Depth to a high water table: 3.5 to 5.0 feet

Flooding: None

Ponding: None

Permeability: \ery slow

Available water capacity: Low

Organic matter content: Moderately low

Rate of surface runoff: Medium

Other properties: The soil has a sodium-affected subsaoil.

Inclusions

Contrasting inclusions:

« Slickspots, which have salts at or near the surface and
are on the lower foot slopes

+ The well drained Ottumwa soils, which do not have a
sodium-affected subsoil and are on the lower foot slopes
+ The well drained Promise soils, which do not have a
sodium-affected subsoil and are on the upper foot slopes
» The well drained and moderately well drained Bullcreek
soils, which do not have a sodium-affected subsoil and
are in positions on the landscape similar to those of the
Capa soil

Similar inclusions:
+ Soils that have shale bedrock at a depth of 40 to 60
inches

Use and Management
Rangeland

Management concerns: The sodium-affected subsoil,
which adversely affects plant growth by restricting
root penetration, the limited available water capacity,
and a slow rate of water infiltration

Management measures:

* Proper grazing management helps to maintain plant

vigor and conserves moisture.

Interpretive Groups

Land capability classification: Vls-1
Range site: Thin Claypan
Windbreak suitability group: 10
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Pasture suitability group: NS

Cc—Capa-Slickspots complex

Composition

Capa and similar soils: 50 to 60 percent
Slickspots: 30 to 40 percent
Contrasting inclusions: 10 to 20 percent

Setting

Landform: Plains

Landform position: Capa—foot slopes; Slickspots—the
lower foot slopes

Slope range: Capa—0 to 3 percent; Slickspots—0 to 3
percent

Shape of areas: Irregular

Size of areas: 10 to 75 acres

Typical Profile
Capa

Surface layer:
0 to 2 inches—gray silt loam

Subsoil:

2 to 7 inches—grayish brown clay

7 to 14 inches—grayish brown, calcareous clay

14 to 20 inches—grayish brown, calcareous clay that has
masses of gypsum and other salts

20 to 28 inches—grayish brown, calcareous silty clay that
has masses of gypsum and other salts

Underlying layers:

28 to 52 inches—grayish brown, calcareous silty clay that
has masses of gypsum and other salts

52 to 60 inches—grayish brown, calcareous silty clay

Characteristics of Slickspots

« A light gray, dispersed crust; a surface layer of clay; and
dense, massive underlying material

« Accumulations of visible salts at or near the surface

+ Barren or nearly barren of vegetation

Soil Properties and Qualities

Drainage class: Capa—moderately well drained;
Slickspots-—moderately well drained

Depth to bedrock: Capa—very deep; Slickspots—very
deep

Depth to a contrasting layer: Capa—more than 60 inches;
Slickspots—more than 60 inches

Depth to a high water table: Capa—3.5 to 5.0 feet,
Slickspots—more than 6.0 feet

Flooding: Capa—none; Slickspots—none

Pondina: Capa—none: Slickspots—none

Soil Survey

Permeability: Capa—very slow; Slickspots—very slow

Available water capacity. Capa—Ilow; Slickspots—Ilow

Organic matter content: Capa—moderately low;
Slickspots—moderately low

Rate of surface runoff: Capa—medium, Slickspots—
medium

Other properties: The Capa soil and Slickspots have a
sodium-affected subsoil.

Inclusions

Contrasting inclusions:

« The well drained Promise soils, which do not have a
sodium-affected subsoil and are on the upper foot slopes
» The well drained and moderately well drained Bullcreek
soils, which do not have a sodium-affected subsoil and
are in positions on the landscape similar to those of the
Capa soil

Similar inclusions:
+ Soils that have shale bedrock at a depth of 40 to 60
inches

Use and Management
Rangeland

Management concerns: Capa—the sodium-affected
subsoil, which adversely affects plant growth by
restricting root penetration, the limited available water
capacity, and a slow rate of water infiltration;
Slickspots—the sodium-affected subsoil, which
adversely affects plant growth by restricting root
penetration, the limited available water capacity, a
slow rate of water infiltration, and the high content of
salts in the subsaoil

Management measures:

+ Proper grazing management helps to maintain plant

vigor and conserves moisture.

Interpretive Groups

Land capability classification: Capa—VIs-1; Slickspots—
Vills-3

Range site: Capa—Thin Claypan; Slickspots—none

Windbreak suitability group: Capa—10; Slickspots—10

Pasture suitability group: Capa—NS; Slickspots—NS

Ct—Capa-Wendte, channeled, complex

Composition

Capa and similar soils: 60 to 65 percent
Wendte and similar soils: 20 to 30 percent
Contrasting inclusions: 5 to 20 percent

Setting

Landform: Plains and flood plains
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Landform position: Capa—foot slopes; Wendte—high
flood plains

Slope range: Capa—O0 to 4 percent; Wendte—0 to 2
percent

Shape of areas: Long and narrow

Size of areas: 25 to 300 acres

Typical Profile
Capa

Surface layer:
0 to 2 inches—gray silt loam

Subsoil:

2 to 7 inches—grayish brown clay

7 to 14 inches—grayish brown, calcareous clay

14 to 20 inches—grayish brown, calcareous clay that has
masses of gypsum and other salts

20 to 28 inches—grayish brown, calcareous silty clay that
has masses of gypsum and other salts

Underlying layers:

28 to 52 inches—grayish brown, calcareous silty clay that
has masses of gypsum and other salts

52 to 60 inches—grayish brown, calcareous silty clay

Wendte

Surface layer:
0 to 6 inches—grayish brown, calcareous silty clay

Underlying layers:

6 to 42 inches—grayish brown, calcareous, stratified
clay

42 to 60 inches—Ilight brownish gray, calcareous, stratified
silty clay loam

Soil Properties and Qualities

Drainage class: Capa—moderately well drained:;
Wendte—moderately well drained

Depth to bedrock: Capa—very deep;, Wendte—very
deep

Depth to a contrasting layer: Capa—more than 60 inches;

"~ Wendte—more than 60 inches

Depth to a high water table: Capa—3.5 to 5.0 feet;
Wendte—3.5 to 5.0 feet

Flooding: Capa—none; Wendte—occasional, for brief
periods

Ponding: Capa—none; Wendte—none

Permeability: Capa—very slow; Wendte—slow

Available water capacity: Capa—low; Wendte—moderate

Organic matter content: Capa—moderately low;
Wendte—moderate

Rate of surface runoff: Capa—medium; Wendte—low

Other properties: The Capa soil has a sodium-affected
subsoil. The Wendte soil is typically dissected by
meandering stream channels.
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Inclusions

Contrasting inclusions:

+ The well drained Ottumwa soils on the lower foot
slopes

+ The very poorly drained Herdcamp soils on low flood
plains

+ Slickspots, which have salts at or near the surface and
are on the lower foot slopes

Use and Management
Rangeland

Management concerns: Capa—the sodium-affected
subsoil, which adversely affects plant growth
by restricting root penetration, the limited
available water capacity, and a slow rate of
water infiltration; Wendte—wind erosion, a slow
rate of water infiltration, meandering channels,
and compaction in areas that are grazed when
wet

Management measures:

+ Proper grazing management helps to maintain plant

vigor, conserve moisture, and control erosion.

Interpretive Groups

Land capability classification: Capa—Vls-1; Wendte—
Viw-1

Range site: Capa—Thin Claypan; Wendte—Clayey
Overflow

Windbreak suitability group: Capa—10; Wendte—4

Pasture suitability group: Capa—NS; Wendte—NS

Cv—Craft very fine sandy loam

Composition

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

Setting

Landform: Flood plains

Landform position: High flood plains

Slope range: 0 to 2 percent

Shape of areas: Irregular or long and narrow
Size of areas: 10 to 150 acres

Typical Profile

Surface layer:
0 to 5 inches—grayish brown, calcareous very fine sandy
loam

Underlying layer:
5 to 60 inches—light brownish gray, calcareous silt loam
and very fine sandy loam
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Soil Properties and Qualities

Drainage class: Well drained

Depth to bedrock: Very deep

Depth to contrasting parent material: More than 60
inches

Depth to a high water table: More than 6 feet

Flooding: Rare

Ponding: None

Permeability: Moderate

Available water capacity: High

Organic matter content: Low

Rate of surface runoff. Low

Other properties: The soil has a high content of lime.

Inclusions

Contrasting inclusions:

+ The clayey Lohmiller soils in the slightly lower
landscape positions

+ The sandy Bankard soils on the slightly higher flood
plains

Similar inclusions:
« Soils that contain more clay throughout
- Soils that have a surface layer of silty clay loam

Use and Management
Cropland

Main crops: Winter wheat, grain sorghum, forage
sorghum, oats, corn, and alfalfa (fig. 8)

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

Management measures:

« Properly timing tillage, minimizing tillage, and leaving

crop residue on the surface help to conserve moisture

and control wind erosion.

+ Crop rotations that include grasses and legumes help to

control wind erosion and maintain the content of organic

matter, fertility, and tilth.

« Field windbreaks help to control wind erosion.

Interpretive Groups

Land capability classification: 11c-1
Range site: Loamy Terrace
Windbreak suitability group: 1
Pasture suitability group: F

Eg—Egas silty clay loam

Composition

Egas and similar soils: 85 to 90 percent
Contrasting inclusions: 10 to 15 percent

Soil Survey

Setting

Landform: Flood plains

Landform position: Low flood plains
Slope range: 0 to 2 percent

Shape of areas: Irregular

Size of areas: 5 to 100 acres

Typical Profile

Surface layer:
0 to 6 inches—grayish brown, calcareous silty clay loam

Transitional layer:
6 to 11 inches—grayish brown, calcareous silty clay that
has masses of salts

Underlying layer:
11 to 60 inches—grayish brown, calcareous silty clay
loam that has disseminated salts

Soil Properties and Qualities

Drainage class: Poorly drained

Depth to bedrock: Very deep

Depth to contrasting parent material: More than 60 inches
Depth to a high water table: 0 to 1.5 feet

Flooding: Occasional, for brief periods

Ponding: None

Permeability: Slow

Available water capacity: Low

Organic matter content. Moderate

Rate of surface runoff. Low

Other properties: The soil has a high content of salts.

Inclusions

Contrasting inclusions:

« The well drained Arvada soils, which have a sodium-
affected subsoil and are on foot slopes

» The well drained Ottumwa soils, which do not have
visible salts within a depth of 6 inches and are on the
lower foot slopes on the outer edge of the map unit

+ The very poorly drained Herdcamp soils, which have a
lower content of salts throughout than the Egas soil and
are slightly lower on the landscape

Use and Management
Rangeland

Management concerns: A high content of lime, which
adversely affects the availability of plant nutrients, the
high content of salts, wetness, the limited available
water capacity, and compaction in areas that are
grazed when wet

Management measures:

+ Restricting grazing during wet periods, maintaining

proper stocking rates, and altering the season of use

improve plant vigor and minimize compaction.
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Figure 8.—An area of Craft very fine sandy loam used as cropland.

Interpretive Groups

Land capability classification: Vls-1
Range site; Saline Lowland
Windbreak suitability group: 10
Pasture suitability group: J

Ha—Haverson silt loam

Composition

Haverson and similar soils: 90 to 95 percent
Contrasting inclusions: 5 to 10 percent

Setting

Landform: Flood plains

Landform position: High flood plains
Slope range: 0 to 2 percent

Shape of areas: Long and narrow
Size of areas: 10 to 200 acres

Typical Profile

Surface layer:
0 to 4 inches—grayish brown silt loam

Subsurface layer:
4 to 12 inches—grayish brown and dark grayish brown,
calcareous silt loam

Underlying layer:

12 to 60 inches—light olive brown and light yellowish
brown, calcareous silty clay loam stratified with thin
lenses of fine sandy loam and fine sand

Soil Properties and Qualities

Drainage class: Well drained

Depth to bedrock: Very deep

Depth to contrasting parent material: More than 60 inches
Depth to a high water table: More than 6 feet

Flooding: Rare

Ponding: None

Permeability: Moderate

Available water capacity: High

Organic matter content: Moderately low

Rate of surface runoff. Low

Inclusions

Contrasting inclusions:
+ The somewnhat excessively drained Bankard soils,
which contain more sand throughout than the Haverson
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soil and are in positions on the landscape similar to those
of the Haverson soil

« The clayey Lohmiller soils in the slightly lower
landscape positions

Similar inclusions:
« Soils that contain more silt throughout

Use and Management
Cropland

Main crops: Winter wheat, grain sorghum, forage
sorghum, oats, corn, and alfalfa

Management concerns: Conserving moisture and
controlling wind erosion

Management measures:

« Properly timing tillage, minimizing tillage, and leaving

crop residue on the surface help to conserve moisture

and control wind erosion.

Interpretive Groups

Land capability classification: llc-1
Range site: Loamy Terrace
Windbreak suitability group: 1
Pasture suitability group: F

Hb—Haverson silt loam, channeled

Composition

Haverson and similar soils: 80 to 99 percent
Contrasting inclusions: 1 to 20 percent

Setting

Landform: Flood plains

Landform position: High flood plains
Slope range: 0 to 2 percent

Shape of areas: Long and narrow
Size of areas: 10 to 250 acres

Typical Profile

Surface layer:
0 to 4 inches—grayish brown silt loam

Subsurface layer.
4 to 12 inches—grayish brown and dark grayish brown,
calcareous silt loam

Underlying layer:

12 to 60 inches—light olive brown and light yellowish
brown, calcareous silty clay loam stratified with thin
lenses of fine sandy loam and fine sand

Soil Properties and Qualities

Drainage class: Well drained
Depth to bedrock: Very deep

Sail Survey

Depth to contrasting parent material: More than 60
inches

Depth to a high water table: More than 6 feet

Flooding: Frequent, for brief periods

Ponding: None

Permeability: Moderate

Available water capacity: High

Organic matter content: Moderately low

Rate of surface runoff: Low

Inclusions

Contrasting inclusions:

+ The well drained Lohmiller soils, which contain more
clay throughout than the Haverson soil and are in the
slightly lower landscape positions

* The well drained Arvada soils, which have a
sodium-affected subsoil and are on foot slopes on
plains

Similar inclusions:
+ Soils that contain less clay throughout

Use and Management
Rangeland

Management concerns: Meandering channels and
wetness

Management measures:

+ Restricting grazing during wet periods, maintaining

proper stocking rates, and altering the season of use

improve plant vigor and minimize compaction.

Interpretive Groups

Land capability classification: Viw-1
Range site: Loamy Overflow
Windbreak suitability group: 1
Pasture suitability group: NS

Hc—Haverson-Craft complex

Composition

Haverson and similar soils: 45 to 55 percent
Craft and similar soils: 35 to 40 percent
Contrasting inclusions: 5 to 15 percent

Setting

Landform: Flood plains

Landform position: Haverson—high flood plains; Craft—
high flood plains

Slope range: Haverson—o0 to 2 percent; Craft—0 to 2
percent

Shape of areas: Irregular or long and narrow

Size of areas: 10 to 400 acres
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Typical Profile

Haverson

Surface layer:
0 to 4 inches—grayish brown silt loam

Subsurface layer:
4 to 12 inches—grayish brown and dark grayish brown,
calcareous silt loam

Underlying layer:

12 to 60 inches—light olive brown and light yellowish
brown, calcareous silty clay loam stratified with thin
lenses of fine sandy loam and fine sand

Craft

Surface layer:
0 to § inches—grayish brown, calcareous very fine sandy
loam

Underlying layer:
5 to 60 inches—Ilight brownish gray, calcareous silt loam
and very fine sandy loam

Soil Properties and Qualities

Drainage class: Haverson—well drained; Craft—well
drained

Depth to bedrock: Haverson—very deep; Craft—very
deep

Depth to a contrasting layer: Haverson—more than 60
inches; Craft—more than 60 inches

Depth to a high water table: Haverson—more than 6 feet;
Craft—more than 6 feet

Flooding: Haverson—rare; Craft—rare

Ponding: Haverson—none; Craft—none

Permeability: Haverson—moderate; Craft—moderate

Available water capacity: Haverson—high; Craft—

high
Organic matter content: Haverson—moderately low;
Craft—low

Rate of surface runoff: Haverson—low: Craft—Ilow

Inclusions

Contrasting inclusions:

* The moderately well drained Hilmoe soils, which contain
more clay in the upper part than the Haverson and Craft
soils and are in positions on the landscape similar to
those of the Haverson soil

* The somewhat excessively drained Bankard soils,
which contain more sand throughout than the Haverson
and Craft soils and are in positions on the landscape
similar to those of the Craft soil

Similar inclusions:
+ Soils that have a darker surface layer
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Use and Management
Cropland

Main crops: Winter wheat, forage sorghum, oats, and
alfalfa

Management concerns: Few limitations, except for the
need to conserve moisture and control wind erosion

Management measures:

* Properly timing tillage, minimizing tillage, and leaving

crop residue on the surface help to conserve moisture

and control wind erosion.

Interpretive Groups

Land capability classification: Haverson—IIc-1; Craft—lic-
1

Range site: Haverson—Loamy Terrace; Craft—Loamy
Terrace

Windbreak suitability group: Haverson—1; Craft—1

Pasture suitability group: Haverson—F; Craft—F

Ho—Hilmoe silty clay

Composition

Hilmoe 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 2 percent

Shape of areas: Long and narrow
Size of areas: 10 to 200 acres

Typical Profile

Surface layer:
0 to 6 inches—gray, calcareous silty clay

Transitional layer:
6 to 15 inches—qray, calcareous silty clay

Underlying layers:

15 to 37 inches—gray and light gray, calcareous silty clay
and clay loam having masses of gypsum and other
salts

37 to 60 inches—light brownish gray, calcareous fine
sandy loam that is stratified with thin lenses of finer
textured material and has a few masses of gypsum
and other salts

Soil Properties and Qualities

Drainage class: Moderately well drained

Depth to bedrock: Very deep

Depth to contrasting parent material: 20 to 40 inches over
silty alluvium
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Depth to a high water table: More than 6 feet
Flooding: Rare

Ponding: None

Permeability: Slow

Available water capacity: High

Organic matter content: Moderate

Rate of surface runoff: Low

Inclusions

Contrasting inclusions:

+ The well drained and moderately well drained Bullcreek
soils, which have visible salts within a depth of 20 inches
and are on foot slopes

+ The well drained Craft soils, which have a sodium-
affected subsoil and are in the slightly higher positions on
the landscape

Similar inclusions:

+ Soils having clayey material that extends below a depth
of 40 inches

+ Soils that have a silty surface layer about 15 inches
thick

Use and Management
Cropland

Main crops: Winter wheat, grain sorghum, forage
sorghum, corn, and alfalfa

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

Management measures:

« Properly timing tillage, minimizing tillage, and leaving

crop residue on the surface help to conserve moisture

and control wind erosion.

« Crop rotations that include grasses and legumes help to

control wind erosion and maintain the content of organic

matter, fertility, and tilth.

+ Field windbreaks help to control wind erosion.

Interpretive Groups

Land capability classification: |lls-3
Range site: Clayey Overflow
Windbreak suitability group: 4
Pasture suitability group: 1

HpB—Hisle silt loam, 0 to 6 percent slopes

Composition

Hisle and similar soils: 90 to 95 percent
Contrasting inclusions: 5 to 10 percent

Setting

Landform: Plains

Soil Survey

Landform position: Foot slopes
Slope range: 0 to 6 percent
Shape of areas: Irregular

Size of areas: 10 to 25 acres

Typical Profile

Surface layer:
0 to 2 inches—grayish brown silt loam

Subsoil:
2 to 15 inches—brown, calcareous silty clay
15 to 21 inches—pale brown, calcareous silty clay

Underlying layers:
21 to 28 inches—pale brown, calcareous silty clay
28 to 60 inches—light gray, calcareous shale bedrock

Soil Properties and Qualities

Drainage class: Well drained

Depth to bedrock: Moderately deep

Depth to contrasting parent material: 20 to 40 inches over
shale bedrock

Depth to a high water table: More than 6 feet

Flooding: None

Ponding: None

Permeability: Very slow

Available water capacity: Very low

Organic matter content: Moderately low

Rate of surface runoff: High

Other properties: The soil has a sodium-affected subsoil.

Inclusions

Contrasting inclusions:

+ The very deep Kyle soils, which do not have a
sodium-affected subsoil and are on the upper foot

slopes

+ The very deep Ottumwa soils, which do not have a
sodium-affected subsoil, have less clay than the Kyle soil,
and are on foot slopes

» The moderately deep Pierre soils, which do not have a
sodium-affected subsoil and are on back slopes

Similar inclusions:
+ Soils that do not have shale bedrock within a depth of
40 inches

Use and Management
Rangeland

Management concerns: The sodium-affected subsoil,
which adversely affects plant growth by restricting
root penetration, the limited available water capacity,
and a slow rate of water infiltration

Management measures:

+ Proper grazing management helps to maintain plant

vigor and conserves moisture
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Interpretive Groups

Land capability classification: V1s-3
Range site: Thin Claypan
Windbreak suitability group: 10
Pasture suitability group: NS

Hv—Hoven silt loam

Composition

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

Setting

Landform: Plains

Landform position: Basins

Slope range: 0 to 1 percent
Shape of areas: Circular or oblong
Size of areas: 10 to 60 acres

Typical Profile

Surface layer:
0 to 3 inches—gray silt loam

Subsoil:
3 to 23 inches—dark gray silty clay
23 to 33 inches—dark gray, calcareous silty clay

Underlying layers:

33 to 45 inches—grayish brown, calcareous silty clay that
has a few masses of gypsum and other salts

45 to 60 inches—grayish brown, calcareous silty clay that
has many masses of gypsum and other salts

Soil Properties and Qualities

Drainage class: Poorly drained

Depth to bedrock: Very deep

Depth to contrasting parent material: More than 60
inches

Water table: 1.0 foot above to 1.5 feet below the
surface

Flooding: None

Ponding: Occasional, for long periods

Permeability: Very slow

Available water capacity: Moderate

Organic matter content: Moderate

Rate of surface runoff: Negligible

Inclusions

Contrasting inclusions:
* The moderately well drained Capa soils, which have a
sodium-affected subsoil and are on foot slopes

Similar inclusions:
+ Soils that do not have a sodium-affected subsoil
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Use and Management
Rangeland

Management concerns: Wetness and compaction in areas
that are grazed when wet

Management measures:

* Restricting grazing during wet periods, maintaining

proper stocking rates, and altering the season of use

improve plant vigor and minimize compaction.

Interpretive Groups

Land capability classification: V1s-1
Range site: Closed Depression
Windbreak suitability group: 10
Pasture suitability group: B2

KeA—Kirley clay loam, 0 to 2 percent slopes

Composition

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

Setting

Landform: Terraces

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

Shape of areas: Irregular

Size of areas: 10 to 300 acres

Typical Profile

Surface layer:
0 to 5 inches—dark grayish brown clay loam

Subsoil:

5 to 13 inches—dark grayish brown clay

13 to 21 inches—grayish brown, calcareous clay

21 to 34 inches—light brownish gray, calcareous clay
loam

Underlying layer:
34 to 60 inches—Ilight brownish gray, calcareous clay
loam

Soil Properties and Qualities

Drainage class: Well drained

Depth to bedrock: Very deep

Depth to contrasting parent material: More than 60 inches
Depth to a high water table: More than 6 feet

Flooding: None

Ponding: None

Permeability: Moderately slow

Available water capacity: High

Organic matter content: Moderate

Rate of surface runoff: Low
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Inclusions

Contrasting inclusions:

+ The poorly drained Kolls soils in basins

« The moderately well drained Mosher soils, which
have a sodium-affected subsoil and are on the lower
foot slopes

Similar inclusions:
+ Soils that contain less clay in the subsoil

Use and Management
Cropland

Main crops: Winter wheat, grain sorghum, oats, and
alfalfa

Management concerns: Few limitations, except for the
need to conserve moisture

Management measures:

+ Properly managing crop residue helps to conserve

moisture and maintain the content of organic matter and

tilth.

Interpretive Groups

Land capability classification: 1lc-2
Range site: Clayey

Windbreak suitability group: 3
Pasture suitability group: F

KeB—Kirley clay loam, 2 to 6 percent slopes

Composition

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

Setting

Landform: Terraces

Landform position: Back slopes
Slope range: 2 to 6 percent
Shape of areas: Irregular

Size of areas: 10 to 400 acres

Typical Profile

Surface layer.
0 to 5 inches—dark grayish brown clay loam

Subsoil:

5 to 13 inches—dark grayish brown clay

13 to 21 inches—grayish brown, calcareous clay

21 to 34 inches—light brownish gray, calcareous clay
loam

Underlying layer:
34 to 60 inches—light brownish gray, calcareous clay
loam

Soil Survey

Soil Properties and Qualities

Drainage class: Well drained

Depth to bedrock: Very deep

Depth to contrasting parent material: More than 60 inches
Depth to a high water table: More than 6 feet

Flooding: None

Ponding: None

Permeability: Moderately slow

Available water capacity: High

Organic matter content: Moderate

Rate of surface runoff: Medium

Inclusions

Contrasting inclusions:

+ The moderately deep Lakoma soils, which contain more
clay throughout than the Kirley soil and are on the higher
back slopes

» The moderately well drained Mosher soils, which have a
sodium-affected subsoil and are on the lower foot slopes

Use and Management
Cropland

Main crops: Winter wheat, grain sorghum, oats, and
alfalfa

Management concern: Water erosion

Management measures:

« Properly timing tillage, minimizing tillage, and leaving

crop residue on the surface help to conserve moisture

and control water erosion.

« Stripcropping, contour farming, and grassed waterways

help to control water erosion.

Interpretive Groups
Land capability classification: lle-1
Range site: Clayey

Windbreak suitability group: 3
Pasture suitability group: F

KeD—Kirley clay loam, 6 to 15 percent
slopes

Composition

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

Setting

Landform. Terraces

Landform position: Shoulder slopes and back slopes
Slope range: 6 to 15 percent

Shape of areas: Irregular

Size of areas: 10 to 100 acres
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Typical Profile

Surface layer:
0 to 5 inches—dark grayish brown clay loam

Subsoil:

5 to 13 inches—dark grayish brown clay

13 to 21 inches—grayish brown, calcareous clay

21 to 34 inches—light brownish gray, calcareous clay
loam

Underlying layer:
34 to 60 inches—Ilight brownish gray, calcareous clay
loam

Soil Properties and Qualities

Drainage class: Well drained

Depth to bedrock: Very deep

Depth to contrasting parent material: More than 60 inches
Depth to a high water table: More than 6 feet

Flooding: None

Ponding: None

Permeability: Moderately slow

Available water capacity: High

Organic matter content: Moderate

Rate of surface runoff: High or very high

Inclusions

Contrasting inclusions:

* The moderately deep Lakoma soils, which contain more
clay throughout than the Kirley soil and are on the upper
back slopes

* The moderately well drained Mosher soils, which have a
sodium-affected subsoil and are on the lower foot slopes

* The well drained Ottumwa soils, which contain more
clay throughout than the Kirley soil and are on foot slopes

Similar inclusions:
+ Soils that contain less clay in the subsoil

Use and Management
Cropland and pasture

Main crops: Winter wheat, oats, and alfalfa

Management consideration: This soil is poorly suited to
cropland.

Management concern: Water erosion

Management measures:

* Properly timing tillage, minimizing tillage, and leaving

crop residue on the surface help to conserve moisture

and control water erosion.

* Stripcropping, contour farming, and grassed waterways

help to control water erosion.

Interpretive Groups

Land capability classification: IVe-1
Range site: Clayey
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Windbreak suitability group: 3
Pasture suitability group: F

KfB—Kirley-Canning complex, 2 to 6 percent
slopes

Composition

Kirley and similar soils; 45 to 65 percent
Canning and similar soils: 25 to 45 percent
Contrasting inclusions: 5 to 15 percent

Setting

Landform: Terraces

Landform position: Kirley—back slopes; Canning—
summits and shoulder slopes

Slope range: Kirley—2 to 6 percent; Canning—2 to 6
percent

Shape of areas: Irregular

Size of areas: 20 to 200 acres

Typical Profile
Kirley

Surface layer:
0 to 5 inches—dark grayish brown clay loam

Subsoil:

5 to 13 inches—dark grayish brown clay

13 to 21 inches-—grayish brown, calcareous clay

21 to 34 inches—light brownish gray, calcareous clay
loam

Underlying layer:
34 to 60 inches—light brownish gray, calcareous clay
loam

Canning

Surface layer:
0 to 6 inches—dark grayish brown loam

Subsoil:

6 to 18 inches—dark grayish brown and brown clay
loam

18 to 27 inches—pale brown, calcareous gravelly loam

Underlying layer:
27 to 60 inches—light yellowish brown, calcareous
gravelly fine sand and medium sand

Soil Properties and Qualities

Drainage class: Kirley—well drained; Canning—well
drained

Depth to bedrock: Kirley—very deep; Canning—very deep

Depth to a contrasting layer: Kirley—more than 60 inches;
Canning—20 to 40 inches over sand and gravel
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Depth to a high water table: Kirley—more than 6 feet;
Canning—more than 6 feet

Flooding: Kirley—none; Canning—none

Ponding: Kirley—none; Canning—none

Permeability: Kirley—moderately slow; Canning—
moderate in the solum and rapid in the underlying
material

Available water capacity: Kirley—high; Canning—low

Organic matter content: Kirley—moderate; Canning—
moderate

Rate of surface runoff: Kirley—medium; Canning—
medium

Inclusions

Contrasting inclusions:

+ The moderately well drained Onita soils, which are
dark to a depth of more than 20 inches and are on foot
slopes

+ The somewhat excessively drained Vivian soils, which
have gravelly material within a depth of 10 inches and are
on summits and shoulder slopes

Similar inclusions:
+ Soils that contain more clay

Use and Management
Cropland

Main crops: Winter wheat, oats, grain sorghum, and
alfalfa

Management concerns: Kirley—water erosion; Canning—
water erosion and the limited available water capacity

Management measures:

« Properly timing tillage, minimizing tillage, and leaving

crop residue on the surface help to conserve moisture

and control erosion.

+ Stripcropping, contour farming, and grassed waterways

help to control water erosion.

Interpretive Groups

Land capability classification: Kirley—lle-1, Canning—llle-
6

Range site: Kirley—Clayey; Canning—Silty

Windbreak suitability group: Kirley—3; Canning—6

Pasture suitability group: Kirley—F; Canning—D1

KhA—Kirley-Mosher complex, 0 to 2 percent
slopes

Composition

Kirley and similar soils: 55 to 70 percent
Mosher and similar soils: 20 to 40 percent
Contrasting inclusions: 5 to 15 percent

Soil Survey

Setting

Landform: Terraces

Landform position: Kirley—back slopes; Mosher—foot
slopes

Slope range: Kirley—0 to 2 percent; Mosher—0 to 2
percent

Shape of areas: Irregular

Size of areas: 20 to 200 acres

Typical Profile
Kirley

Surface layer:
0 to 5 inches—dark grayish brown clay loam

Subsoil:

5 to 13 inches—dark grayish brown clay

13 to 21 inches—grayish brown, calcareous clay

21 to 34 inches—light brownish gray, calcareous clay
loam

Underlying layer:
34 to 60 inches—light brownish gray, calcareous clay
loam

Mosher

Surface layer:
0 to 3 inches—grayish brown silt loam

Subsurface layer:
3 to 6 inches—light brownish gray silt loam

Subsoil:

6 to 18 inches—dark grayish brown clay

18 to 26 inches—grayish brown, calcareous clay loam
that has threads of salts

Underlying layer:
26 to 80 inches—pale brown, calcareous loam

Soil Properties and Qualities

Drainage class: Kirley—well drained; Mosher—
moderately well drained

Depth to bedrock: Kirley—very deep; Mosher—very deep

Depth to a contrasting layer: Kirley—more than 60 inches;
Mosher—more than 60 inches

Depth to a high water table: Kirley—more than 6.0 feet;
Mosher—3.5 to 5.0 feet

Flooding: Kirley—none; Mosher—none

Ponding: Kirley—none; Mosher—none

Permeability: Kirley—moderately slow; Mosher—very
slow

Available water capacity: Kirley—high; Mosher—moderate

Organic matter content: Kirley—moderate; Mosher—
moderately low

Rate of surface runoff: Kirley—low; Mosher—medium
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Other properties: The Mosher soil has a sodium-affected
subsoil.

Inclusions

Contrasting inclusions:

+ The moderately well drained Capa soils, which have
visible salts within a depth of 16 inches and are on the
lower foot slopes

Similar inclusions:
+ Soils that contain less clay in the subsoil than the Kirley
soil

Use and Management
Cropland

Main crops: Winter wheat, grain sorghum, oats, and
alfaifa

Management consideration: The Mosher soil is poorly
suited to cropland.

Management concerns: Kirley—few limitations, except for
the need to conserve moisture; Mosher—the sodium-
affected subsoil, which adversely affects plant growth
by restricting root penetration, and a slow rate of
water infiltration

Management measures:

* Properly timing tillage, minimizing tillage, and leaving

crop residue on the surface conserve moisture.

+ Crop rotations that include grasses and legumes help to

maintain the content of organic matter and improve tilth.

+ Chiseling or subsoiling during dry periods improves tilth

and increases the rate of water infiltration.

Interpretive Groups

Land capability classification: Kirley—llc-2; Mosher—IVs-
2

Range site: Kirley—Clayey; Mosher—Claypan

Windbreak suitability group: Kirley—3; Mosher—9

Pasture suitability group: Kirley—F; Mosher—C

KhB—Kirley-Mosher complex, 2 to 6 percent
slopes

Composition

Kirley and similar soils: 60 to 75 percent
Mosher and similar soils: 15 to 35 percent
Contrasting inclusions: 5 to 15 percent

Setting

Landform: Terraces

Landform position: Kirley—back slopes; Mosher—foot
slopes

Slope range: Kirley—2 to 6 percent; Mosher—2 to 6
percent
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Shape of areas: Irregular
Size of areas: 15 to 250 acres

Typical Profile
Kirley

Surface layer:
0 to 5 inches—dark grayish brown clay loam

Subsoil:

5 to 13 inches—dark grayish brown clay

13 to 21 inches—grayish brown, calcareous clay

21 to 34 inches—light brownish gray, calcareous clay
loam

Underlying layer:
34 to 60 inches—light brownish gray, calcareous clay
loam

Mosher

Surface layer:
0 to 3 inches—grayish brown silt loam

Subsurface layer:
3 to 6 inches—light brownish gray silt loam

Subsoil:

6 to 18 inches—dark grayish brown clay

18 to 26 inches—grayish brown, calcareous clay loam
that has threads of salts

Underlying layer:
26 to 60 inches—pale brown, calcareous loam

Soil Properties and Qualities

Drainage class: Kirley—well drained; Mosher—
moderately well drained

Depth to bedrock: Kirley—very deep; Mosher—very
deep

Depth to a contrasting layer: Kirley—more than 60 inches;
Mosher—more than 60 inches

Depth to a high water table: Kirley—more than 6.0 feet;
Mosher—3.5 to 5.0 feet

Flooding: Kirley—none; Mosher—none

Ponding: Kirley—none; Mosher—none

Permeability: Kirley—moderately slow; Mosher—very
slow

Available water capacity: Kirley—high; Mosher—moderate

Organic matter content: Kirley—moderate; Mosher—
moderately low

Rate of surface runoff: Kirley—medium; Mosher—high

Other properties: The Mosher soil has a sodium-affected
subsoil.

Inclusions

Contrasting inclusions:
+ The moderately well drained Capa soils, which have
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visible salts within a depth of 16 inches and are on the
lower foot slopes

Similar inclusions:
« Soils that contain less clay in the subsoil than the Kirley
soil

Use and Management
Cropland

Main crops: Winter wheat, grain sorghum, oats, and
alfalfa

Management consideration: The Mosher soil is poorly
suited to cropland.

Management concerns: Kirley—water erosion; Mosher—
the sodium-affected subsoil, which adversely affects
plant growth by restricting root penetration, and a
slow rate of water infiltration

Management measures:

+ Properly timing tillage, minimizing tillage, and leaving

crop residue on the surface help to conserve moisture

and control erosion.

+ Crop rotations that include grasses and legumes

help to maintain the content of organic matter and

improve tilth.

+ Chiseling or subsoiling during dry periods improves tifth

and increases the rate of water infiltration.

Interpretive Groups

Land capability classification: Kirley—Ile-1, Mosher—IVs-
3

Range site. Kirley—Clayey, Mosher—Claypan

Windbreak suitability group: Kirley—3; Mosher—9

Pasture suitability group: Kirley—F; Mosher—C

KmA—Kirley-Ottumwa complex, 0 to 2
percent slopes

Composition

Kirley and similar soils: 40 to 60 percent
Ottumwa and similar soils: 20 to 40 percent
Contrasting inclusions: 10 to 20 percent

Setting

Landform: Terraces

Landform position: Kirley—summits and back slopes;
Ottumwa—the lower back slopes and foot slopes

Slope range: Kirley—0 to 2 percent; Ottumwa—oO0 to 2
percent

Shape of areas: Irregular

Size of areas: 30 to 200 acres

Soil Survey

Typical Profile
Kirley

Surface layer:
0 to 5 inches—dark grayish brown clay loam

Subsoil:

5 to 13 inches—dark grayish brown clay

13 to 21 inches—grayish brown, calcareous clay

21 to 34 inches—light brownish gray, calcareous clay
loam

Underlying layer:
34 to 60 inches—light brownish gray, calcareous clay
loam

Ottumwa

Surface layer:
0 to 6 inches—dark grayish brown silty clay

Subsoil:

6 to 15 inches—dark grayish brown, calcareous clay

15 to 39 inches—grayish brown, calcareous clay

39 to 51 inches—light brownish gray, calcareous silty clay
that has masses of gypsum and other salts

Underlying layer:
51 to 60 inches—light brownish gray, calcareous silty clay
that has masses of gypsum and other salts

Soil Properties and Qualities

Drainage class: Kirley—well drained; Ottumwa—well
drained

Depth to bedrock: Kirley—very deep,; Ottumwa—very
deep

Depth to a contrasting layer: Kirley—more than 60 inches;
Ottumwa—40 to more than 60 inches over shale
bedrock

Depth to a high water table: Kirley—more than 6 feet;
Ottumwa—more than 6 feet

Flooding: Kirley—none; Ottumwa—none

Ponding: Kirley—none; Ottumwa—none

Permeability: Kirley—moderately slow; Ottumwa—slow

Available water capacity: Kirley—high; Ottumwa—
moderate

Organic matter content: Kirley—moderate; Ottumwa—
moderate

Rate of surface runoff: Kirley—Ilow; Ottumwa—medium

Inclusions

Contrasting inclusions:

+ The moderately deep Lakoma soils on summits and the
upper back slopes

+ The moderately well drained Mosher soils, which have a
sodium-affected subsoil and are on the lower foot slopes
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+ The moderately well drained Onita soils, which are
dark to a depth of more than 20 inches and are on foot
slopes

Similar inclusions:
+ Soils that contain tess clay in the subsoil than the Kirley
soil

Use and Management
Cropland

Main crops: Winter wheat, grain sorghum, oats, and
alfalfa

Management concerns: Kirley—few limitations, except for
the need to conserve moisture; Ottumwa—wind
erosion, a high content of lime, which adversely
affects the availability of plant nutrients, a slow rate of
water infiltration, and the limited available water
capacity

Management measures:

* Properly timing tillage, minimizing tillage, leaving

crop residue on the surface, and including grasses

and legumes in the cropping system help to

conserve moisture, control wind erosion, and improve

fertility.

» Stripcropping and field windbreaks help to control wind

erosion.

+ Chiseling or subsoiling during dry periods improves tilth

and increases the rate of water infiltration.

Interpretive Groups

Land capability classification: Kirley—llc-2; Ottumwa—
Ils-3 '

Range site: Kirley—Clayey; Ottumwa—Clayey

Windbreak suitability group: Kirley—3; Ottumwa—4

Pasture suitability group: Kirley—F; Ottumwa—I|

KmB—Kirley-Ottumwa complex, 2 to 6
percent slopes

Composition

Kirley and similar soils: 40 to 60 percent
Ottumwa and similar soils: 20 to 40 percent
Contrasting inclusions; 10 to 20 percent

Setting

Landform: Terraces

Landform position: Kirley—summits and back slopes;
Ottumwa—the lower back slopes and foot slopes

Slope range: Kirley—2 to 6 percent; Ottumwa—2 to 6
percent

Shape of areas: Irregular

Size of areas: 20 to 200 acres
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Typical Profile
Kirley

Surface layer:
0 to 5 inches—dark grayish brown clay loam

Subsoil:

5 to 13 inches—dark grayish brown clay

13 to 21 inches—grayish brown, calcareous clay

21 to 34 inches—Ilight brownish gray, calcareous clay
loam

Underlying layer:
34 to 60 inches—light brownish gray, calcareous clay
loam

Ottumwa

Surface layer:
0 to 6 inches—dark grayish brown silty clay

Subsoil:

6 to 15 inches—dark grayish brown, calcareous clay

15 to 39 inches—grayish brown, calcareous clay

39 to 51 inches—light brownish gray, calcareous silty clay
that has masses of gypsum and other salts

Underlying layer:
51 to 60 inches—light brownish gray, calcareous silty clay
that has masses of gypsum and other salts

Soil Properties and Qualities

Drainage class: Kirley—well drained; Ottumwa—uwell
drained

Depth to bedrock: Kirley—very deep; Ottumwa—very
deep

Depth to a contrasting layer: Kirley—more than 60 inches;
Ottumwa—40 to more than 60 inches over shale
bedrock

Depth to a high water table: Kirley—more than 6 feet;
Ottumwa—more than 6 feet

Flooding: Kirley—none; Ottumwa—none

Ponding: Kirley—none; Ottumwa—none

Permeability: Kirley—moderately slow; Ottumwa—slow

Available water capacity: Kirley—high; Ottumwa—
moderate

Organic matter content: Kirley—moderate; Ottumwa—
moderate

Rate of surface runoff: Kirley—medium; Ottumwa—high

Inclusions

Contrasting inclusions:

+ The moderately deep Lakoma soils on summits and the
upper back slopes

+ The moderately well drained Mosher soils, which have a
sodium-affected subsoil and are on the lower foot slopes
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Similar inclusions:

+ Soils that contain less clay in the subsoil than the Kirley
soil

« Soils that contain more clay in the subsoil than the
Ottumwa soil

Use and Management
Cropland

Main crops: Winter wheat, grain sorghum, oats, and
alfalfa

Management concerns: Kirley—water erosion;
Ottumwa—wind erosion and water erosion, a
high content of lime, which adversely affects
the availability of plant nutrients, a slow rate of
water infiltration, and the limited available water
capacity

Management measures:

« Properly timing tillage, minimizing tillage, leaving

crop residue on the surface, and including grasses

and legumes in the cropping system help to

conserve moisture, control erosion, and improve

fertility.

« Contour farming, grassed waterways, stripcropping,

and field windbreaks help to control erosion.

« Chiseling or subsoiling during dry periods improves tilth

and increases the rate of water infiltration.

Interpretive Groups

Land capability classification: Kirley—lle-1; Ottumwa—
lle-3

Range site: Kirley—Clayey, Ottumwa—Clayey

Windbreak suitability group: Kirley—3; Ottumwa—4

Pasture suitability group: Kirley—F; Ottumwa—I

KmC—Kirley-Ottumwa complex, 6 to 9
percent slopes

Composition

Kirley and similar soils: 40 to 55 percent
Ottumwa and similar soils: 20 to 35 percent
Contrasting inclusions: 15 to 25 percent

Setting

Landform: Terraces

Landform position: Kirley—back slopes; Ottumwa—the
lower back slopes and foot slopes

Slope range: Kirley—6 to 9 percent, Ottumwa—6 to 9
percent

Shape of areas: Irregular

Size of areas: 10 to 150 acres

Soil Survey

Typical Profile
Kirley

Surface layer:
0 to 5 inches—dark grayish brown clay loam

Subsoil:

5 to 13 inches—dark grayish brown clay

13 to 21 inches—grayish brown, calcareous clay

21 to 34 inches—light brownish gray, calcareous clay
loam

Underlying layer:
34 to 60 inches—light brownish gray, calcareous clay
loam

Ottumwa

Surface layer:
0 to 6 inches—dark grayish brown silty clay

Subsoil:

6 to 15 inches—dark grayish brown, calcareous clay

15 to 39 inches—grayish brown, calcareous clay

39 to 51 inches—light brownish gray, calcareous silty clay
that has masses of gypsum and other salts

Underlying layer:
51 to 60 inches—light brownish gray, calcareous silty clay
that has masses of gypsum and other salts

Soil Properties and Qualities

Drainage class: Kirley—well drained; Ottumwa—well
drained

Depth to bedrock: Kirley—very deep; Ottumwa—very
deep

Depth to a contrasting layer: Kirley—more than 60 inches;
Ottumwa—40 to more than 60 inches over shale
bedrock

Depth to a high water table: Kirley—more than 6 feet;
Ottumwa—more than 6 feet

Flooding: Kirley—none; Ottumwa—none

Ponding: Kirley—none; Ottumwa—none

Permeability: Kirley—moderately slow; Ottumwa—slow

Available water capacity: Kirley—high; Ottumwa—
moderate

Organic matter content: Kirley—moderate, Ottumwa—
moderate

Rate of surface runoff: Kirley—high; Ottumwa—very high

Inclusions

Contrasting inclusions:

+ The moderately deep Lakoma soils, which contain more
clay throughout than the Kirley soil and are in positions on
the landscape similar to those of the Kirley soil

+ The moderately deep Pierre soils, which contain more



Haakon County, South Dakota

clay throughout than the Kirley and Ottumwa soils and are
on summits and the upper back slopes

* The moderately well drained Mosher soils, which have a
sodium-affected subsoil and are on the lower foot slopes

Similar inclusions:

+ Soils that contain less clay in the subsoil than the Kirley
soil

+ Soils that contain more clay in the subsoil than the
Ottumwa soil

Use and Management
Cropland

Main crops: Winter wheat, oats, and alfalfa

Management consideration: The Ottumwa soil is poorly
suited to cropland.

Management concerns: Kirley—water erosion;
Ottumwa—wind erosion and water erosion, a high
content of lime, which adversely affects the availability
of plant nutrients, a slow rate of water infiltration, and
the limited available water capacity

Management measures:

+ Properly timing tillage, minimizing tillage, leaving crop

residue on the surface, and including grasses and

legumes in the cropping system help to conserve
moisture, control erosion, and improve fertility.

+ Contour farming, terraces, grassed waterways,

stripcropping, and field windbreaks help to control erosion.

+ Chiseling or subsoiling during dry periods improves tilth

and increases the rate of water infiltration.

Interpretive Groups

Land capability classification: Kirley—lIlle-1; Ottumwa—
IVe-7

Range site: Kirley—Clayey; Ottumwa—Clayey

Windbreak suitability group: Kirley—3; Ottumwa—4

Pasture suitability group: Kirley—F; Ottumwa—I

KnD—Kirley-Vivian complex, 6 to 15 percent
slopes

Composition

Kirley and similar soils: 40 to 60 percent
Vivian and similar soils: 30 to 40 percent
Contrasting inclusions: 10 to 25 percent

Setting

Landform: Terraces

Landform position: Kirley—back slopes; Vivian—summits
and shoulder slopes

Slope range: Kirley—6 to 15 percent; Vivian—6 to 15
percent

Shape of areas: Irregular
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Size of areas: 20 to 400 acres
Typical Profile
Kirley

Surface layer:
0 to 5 inches—dark grayish brown clay loam

Subsoil:

5 to 13 inches—dark grayish brown clay

13 to 21 inches—grayish brown, calcareous clay

21 to 34 inches—light brownish gray, calcareous clay
loam

Underlying layer:
34 to 60 inches—Ilight brownish gray, calcareous clay
loam

Vivian
Surface layer:
0 to 3 inches—grayish brown, calcareous gravelly loam

Transitional layer:
3 to 10 inches—light olive brown, calcareous gravelly
loam

Underlying layers:

10 to 50 inches—Ilight yellowish brown, calcarecus very
gravelly loam

50 to 60 inches—Ilight brownish gray, calcareous shale
bedrock

Soil Properties and Qualities

Drainage class: Kirley—well drained; Vivian—somewhat
excessively drained

Depth to bedrock: Kirley—very deep; Vivian—deep

Depth to a contrasting layer: Kirley—more than 60 inches;
Vivian—40 to 60 inches over shale bedrock

Depth to a high water table: Kirley—more than 6 feet;
Vivian—more than 6 feet

Flooding: Kirley—none; Vivian—none

Ponding: Kirley—none; Vivian—none

Permeability: Kirley—moderately slow; Vivian—
moderately rapid in the upper part of the profile and
very slow in the lower part

Available water capacity: Kirley—high; Vivian—Ilow

Organic matter content: Kirley—moderate; Vivian—Ilow

Rate of surface runoff: Kirley—very high; Vivian—high

Other properties: The Vivian soil has a high content of
lime.

Inclusions

Contrasting inclusions:

» The moderately deep Lakoma soils, which contain more
clay throughout than the Kirley and Vivian soils and are in
positions on the landscape similar to those of the Kirley
soil



42

+ The shallow Okaton soils in positions on the landscape
similar to those of the Vivian soil

Similar inclusions:
» Soils that contain less clay in the subsoil than the Kirley
soil

Use and Management

Dominant uses: Most of the acreage is used as pasture or
range.

Cropland and pasture

Management consideration: The Kirley soil is poorly
suited to cropland, and the Vivian soil is unsuited.

Management concerns: Kirley—wind erosion; Vivian—
wind erosion and water erosion, the high content of
lime, which adversely affects the availability of plant
nutrients, the limited available water capacity, and the
formation of gullies along some cattle trails

Management measures:

+ Properly timing tillage, minimizing tillage, leaving

crop residue on the surface, and including grasses

and legumes in the cropping system help to

conserve moisture, control erosion, and improve

fertility.

+ Proper grazing management helps to maintain plant

vigor, conserve moisture, and control erosion.

Interpretive Groups

Land capability classification: Kirley—IVe-1; Vivian—Vle-5
Range site: Kirley—Clayey; Vivian—Thin Upland
Windbreak suitability group: Kirley—3; Vivian—10
Pasture suitability group: Kirley—F; Vivian—NS

Ko—Kolls clay

Composition

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

Setting

Landform: Plains

Landform position: Basins

Slope range: 0 to 1 percent
Shape of areas: Circular or oblong
Size of areas: 5 to 100 acres

Typical Profile

Surface layer:
0 to 4 inches—qray clay

Subsoil:
4 to 32 inches—gray, calcareous clay

Soil Survey

Underlying layers:

32 to 46 inches—grayish brown, calcareous clay that has
masses of gypsum and other salts

46 to 60 inches—qray, calcareous clay that has masses
of gypsum and other salts

Soil Properties and Qualities

Drainage class: Poorly drained

Depth to bedrock: Very deep

Depth to contrasting parent material: More than 60 inches
Depth to a high water table: O to 1.5 feet

Flooding: None

Ponding: Frequent, for long periods

Permeability: Very slow

Available water capacity: Moderate

Organic matter content: Moderate

Rate of surface runoff: Negligible

Inclusions

Contrasting inclusions:
» The moderately well drained Capa soils, which have a
sodium-affected subsoil and are on foot slopes

Similar inclusions:
+ Soils that have a sodium-affected subsoil

Use and Management
Rangeland

Management concerns: Wetness and compaction in areas
that are grazed when wet

Management measures:

+ Restricting grazing during wet periods, maintaining

proper stocking rates, and altering the season of use

improve plant vigor and minimize compaction.

Interpretive Groups

Land capability classification: Vw-4
Range site: Closed Depression
Windbreak suitability group: 10
Pasture suitability group: B2

KyA—KYyle clay, 0 to 3 percent slopes

Composition

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

Setting

Landform: Plains

Landform position: Foot slopes
Slope range: 0 to 3 percent
Shape of areas: Irregular
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Size of areas: 15 to 200 acres
Typical Profile

Surface layer:
0 to 4 inches—grayish brown clay

Subsoil:

4 to 27 inches—grayish brown, calcareous clay

27 to 36 inches—grayish brown, calcareous clay that has
nests of gypsum and other salts

Underlying layer:
36 to 60 inches—Ilight olive brown, calcareous clay that
has nests of gypsum and other salts

Soil Properties and Qualities

Drainage class: Well drained

Depth to bedrock: Very deep

Depth to contrasting parent material: More than 60 inches
Depth to a high water table: More than 6 feet

Flooding: None

Ponding: None

Permeability: Very slow

Available water capacity: Low

Organic matter content: Moderately low

Rate of surface runoff: Medium

Inclusions

Contrasting inclusions:
* The well drained Arvada soils, which have a sodium-
affected subsoil and are on the lower foot slopes

Similar inclusions:
+ Soils that have shale bedrock within a depth of 60
inches

Use and Management
Cropland

Main crops: Winter wheat and alfalfa

Management concerns: Wind erosion, a slow rate of
water infiltration, and the limited available water
capacity

Management measures:

+ Properly timing tillage, minimizing tillage, leaving crop

residue on the surface, and including grasses and

legumes in the cropping system help to conserve

moisture, control wind erosion, and improve tilth.

+ Stripcropping and field windbreaks help to control wind

erosion.

+ Chiseling or subsoiling during dry periods improves tilth

and increases the rate of water infiltration.

Interpretive Groups

Land capability classification: lls-3
Range site: Clayey
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Windbreak suitability group: 4
Pasture suitability group: |

KyB—Kyle clay, 3 to 6 percent slopes

Composition

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

Setting

Landform: Plains

Landform position: Foot slopes
Slope range: 3 to 6 percent
Shape of areas: Irregular

Size of areas: 10 to 400 acres

Typical Profile

Surface layer:
0 to 4 inches—grayish brown clay

Subsoil:

4 to 27 inches—grayish brown, calcareous clay

27 to 36 inches—grayish brown, calcareous clay that has
nests of gypsum and other salts

Underlying layer:
36 to 60 inches—light olive brown, calcareous clay that
has nests of gypsum and other salts

Soil Properties and Qualities

Drainage class: Well drained

Depth to bedrock: Very deep

Depth to contrasting parent material: More than 60 inches
Depth to a high water table: More than 6 feet

Flooding: None

Ponding: None

Permeability: Very slow

Available water capacity: Low

Organic matter content: Moderately low

Rate of surface runoff: High

Inclusions

Contrasting inclusions:
* The well drained Arvada soils, which have a sodium-
affected subsoil and are on the lower foot slopes

Similar inclusions:
+ Soils that have shale bedrock within a depth of 60
inches

Use and Management
Cropland '

Main crops: Winter wheat and alfalfa
Management concerns: Wind erosion and water erosion,
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a slow rate of water infiltration, and the limited
available water capacity
Management measures:
+ Properly timing tillage, minimizing tillage, leaving crop
residue on the surface, and including grasses and
legumes in the cropping system help to conserve
moisture, contro! erosion, and improve tilth.
« Contour farming, grassed waterways, stripcropping, and
field windbreaks help to control erosion.
+ Chiseling or subsoiling during dry periods improves tilth
and increases the rate of water infiltration.

Interpretive Groups

Land capability classification: |lle-4
Range site: Clayey

Windbreak suitability group: 4
Pasture suitability group: |

LaB—Lakoma silty clay, 3 to 6 percent
slopes

Composition

Lakoma and similar soils: 80 to 95 percent
Contrasting inclusions: 5 to 20 percent

Setting

Landform: Dissected plains
Landform position: Back slopes
Slope range: 3 to 6 percent
Shape of areas: Irregular

Size of areas: 5 to 400 acres

Typical Profile

Surface layer:
0 to 5 inches—dark grayish brown, calcareous silty clay

Subsoil:
5 to 21 inches—grayish brown, calcareous silty clay

Underlying layers:
21 to 28 inches—light brownish gray, calcareous silty clay
28 to 60 inches—light gray, calcareous shale bedrock

Soil Properties and Qualities

Drainage class: Well drained

Depth to bedrock: Moderately deep

Depth to contrasting parent material: 20 to 40 inches over
shale bedrock

Depth to a high water table: More than 6 feet

Flooding: None

Ponding: None

Permeability: Slow

Available water capacity: Low

Organic matter content: Moderately low

Soil Survey

Rate of surface runoff: High
Other properties: The soil has a high content of lime.

Inclusions

Contrasting inclusions:

+ The very deep, well drained Ottumwa soils, which
contain more clay throughout than the Lakoma soil and
are on the lower back slopes and on foot slopes

» The very deep, moderately well drained Capa soils,
which have a sodium-affected subsoil and are on foot
slopes

Similar inclusions:

+ Soils that have a darker surface layer

+ Soils that have shale bedrock below a depth of 40
inches

Use and Management
Cropland

Main crops: Winter wheat, grain sorghum, and alfalfa

Management concerns: Wind erosion and water erosion,
a slow rate of water infiltration, the limited available
water capacity, and the high content of lime, which
adversely affects the availability of plant nutrients

Management measures:

* Properly timing tillage, minimizing tillage, leaving crop

residue on the surface, and including grasses and

legumes in the cropping system help to conserve

moisture, control erosion, maintain fertility, and improve

tilth.

« Contour farming, grassed waterways, stripcropping, and

field windbreaks help to control erosion.

+ Chiseling or subsoiling during dry periods improves tilth

and increases the rate of water infiltration.

Interpretive Groups

Land capability classification: lle-4
Range site: Thin Upland
Windbreak suitability group: 8
Pasture suitability group: |

LaC—Lakoma silty clay, 6 to 9 percent
slopes

Composition

Lakoma and similar soils: 80 to 95 percent
Contrasting inclusions: 5 to 20 percent

Setting

Landform: Dissected plains
Landform position: Back slopes
Slope range: 6 to 9 percent
Shape of areas: Irregular
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Size of areas: 10 to 700 acres
Typical Profile

Surface layer:
0 to 5 inches—dark grayish brown, calcareous silty clay

Subsoil:
5 to 21 inches—grayish brown, calcareous silty clay

Underlying layers:

21 to 28 inches—light brownish gray, calcareous silty
clay

28 to 60 inches—light gray, calcareous shale bedrock

Soil Properties and Qualities

Drainage class: Well drained

Depth to bedrock: Moderately deep

Depth to contrasting parent material: 20 to 40 inches over
shale bedrock

Depth to a high water table: More than 6 feet

Flooding: None

Ponding: None

Permeability: Slow

Available water capacity: Low

Organic matter content: Moderately low

Rate of surface runoff: Very high

Other properties: The soil has a high content of lime.

Inclusions

Contrasting inclusions:

* The very deep, well drained Ottumwa soils, which
contain more clay throughout than the Lakoma soil and
are on the lower back slopes and on foot slopes

* The very deep, moderately well drained Capa soils,
which have a sodium-affected subsoil and are on foot
slopes

+ The shallow Okaton soils on shoulder slopes and the
upper back slopes

» The very deep, very poorly drained Herdcamp soils on
low flood plains

Similar inclusions:

+ Soils that have a darker surface layer

+ Soils that have shale bedrock below a depth of 40
inches

Use and Management
Cropland

Main crops: Winter wheat and alfalfa

Management consideration: This soil is poorly suited to
cropland.

Management concerns: Wind erosion and water erosion,
a slow rate of water infiltration, the limited available
water capacity, and the high content of lime, which
adversely affects the availability of plant nutrients
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Management measures:

+ Properly timing tillage, minimizing tillage, leaving crop
residue on the surface, and including grasses and
legumes in the cropping system help to conserve
moisture, control erosion, maintain fertility, and improve
tilth.

+ Contour farming, terraces, grassed waterways,
stripcropping, and field windbreaks help to control erosion.
+ Chiseling or subsoiling during dry periods improves tilth
and increases the rate of water infiltration.

Interpretive Groups

Land capability classification: |\Ve-4
Range site: Thin Upland
Windbreak suitability group. 8
Pasture suitability group: |

LaD—Lakoma silty clay, 6 to 15 percent
slopes

Composition

Lakoma and similar soils: 80 to 95 percent
Contrasting inclusions: 5 to 20 percent

Setting

Landform: Dissected plains

Landform position: Summits and back slopes
Slope range: 6 to 15 percent

Shape of areas: Irregular

Size of areas: 10 to 4,000 acres

Typical Profile

Surface layer:
0 to 5 inches—dark grayish brown, calcareous silty clay

Subsoil:
5 to 21 inches—grayish brown, calcareous silty clay

Underlying layers:
21 to 28 inches—light brownish gray, calcareous silty clay
28 to 60 inches—light gray, calcareous shale bedrock

Soil Properties and Qualities

Drainage class: Well drained

Depth to bedrock: Moderately deep

Depth to contrasting parent material: 20 to 40 inches over
shale bedrock

Depth to a high water table: More than 6 feet

Flooding: None

Ponding: None

Permeability: Slow

Available water capacity: Low

Organic matter content: Moderately low

Rate of surface runoff. Very high
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Other properties: The soil has a high content of lime.
Inclusions

Contrasting inclusions:

+ The very deep, well drained Ottumwa soils, which
contain more clay throughout than the Lakoma soil and
are on the lower back slopes and on foot slopes

+ The very deep, moderately well drained Capa soils,
which have a sodium-affected subsoil and are on foot
slopes

+ The shallow Okaton soils on shoulder slopes and the
upper back slopes

+ The very deep, very poorly drained Herdcamp soils on
low flood plains

Similar inclusions:

» Soils that have a darker surface layer

+ Soils that have shale bedrock below a depth of 40
inches

Use and Management
Rangeland

Management concerns: Wind erosion and water erosion,
a slow rate of water infiltration, the limited available
water capacity, the high content of lime, which
adversely affects the availability of plant nutrients, and
the formation of gullies along some cattle trails

Management measures:

+ Proper grazing management helps to maintain plant

vigor, conserve moisture, and control erosion.

+ Fencing and other means of controlling livestock traffic

patterns help to prevent the formation of gullies.

Interpretive Groups

Land capability classification: Vle-4
Range site: Thin Upland
Windbreak suitability group: 10
Pasture suitability group: |

LbE—Lakoma-Vivian complex, 9 to 25
percent slopes

Composition

Lakoma and similar soils: 40 to 60 percent
Vivian and similar soils: 15 to 35 percent
Contrasting inclusions: 10 to 25 percent

Setting

Landform: Dissected plains

Landform position: Lakoma—back slopes; Vivian—
summits and shoulder slopes

Slope range: L.akoma—S9 to 15 percent; Vivian—8 to 25
percent

Soil Survey

Shape of areas: Irregular
Size of areas: 25 to 500 acres

Typical Profile
Lakoma

Surface layer:
0 to 5 inches—dark grayish brown, calcareous silty clay

Subsoil:
5 to 21 inches—grayish brown, calcareous silty clay

Underlying layers:
21 to 28 inches—light brownish gray, calcareous silty clay
28 to 60 inches—light gray, calcareous shale bedrock

Vivian
Surface layer:
0 to 3 inches—grayish brown, calcareous gravelly loam

Transitional layer:
3 to 10 inches—light olive brown, calcareous gravelly
loam

Underlying layers:

10 to 50 inches—light yellowish brown, calcareous very
gravelly loam

50 to 60 inches—light brownish gray, calcareous shale
bedrock

Soil Properties and Qualities

Drainage class: Lakoma—well drained; Vivian—
somewhat excessively drained

Depth to bedrock: Lakoma—moderately deep; Vivian—
deep

Depth to a contrasting layer; Lakoma—20 to 40 inches
over shale bedrock; Vivian—40 to 60 inches over
shale bedrock

Depth to a high water table: Lakoma—more than 6 feet;
Vivian—more than 6 feet

Flooding: Lakoma—none; Vivian—none

Ponding: Lakoma—none; Vivian—none

Permeability: Lakoma—slow; Vivian—moderately rapid in
the upper part of the profile and very slow in the lower
part

Available water capacity: Lakoma—low; Vivian—low

Organic matter content: Lakoma—moderately low;
Vivian—low

Rate of surface runoff. Lakoma—very high; Vivian—high

Other properties: Both soils have a high content of lime.

Inclusions

Contrasting inclusions:

» The very deep, well drained Kirley soils on back
slopes

» The shallow, well drained Okaton soils on shoulder
slopes and the upper back slopes
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+ The very deep, well drained Ree soils on the back
slopes of terraces

Similar inclusions:

+ Lakoma soils that have shale bedrock below a depth of
40 inches

+ Soils having a darker surface layer than that of the
Lakoma soil

Use and Management
Rangeland

Management concerns: Lakoma—wind erosion, water
erosion, a slow rate of water infiltration, the available
water capacity, the slope, the high content of lime,
which limits the availability of plant nutrients, and the
formation of gullies along cattle trails; Vivian—wind
erosion, water erosion, the available water capacity,
the high content of lime, which limits the availability of
plant nutrients, and the formation of gullies along
cattle trails

Management measures:

» Proper grazing management helps to maintain plant

vigor, conserve moisture, and control erosion.

» Fencing and other means of controlling livestock traffic

patterns help to prevent the formation of gullies.

Interpretive Groups

Land capability classification: Lakoma—Vle-4; Vivian—
Vie-5

Range site: Lakoma—Thin Upland; Vivian—Thin Upland

Windbreak suitability group: Lakoma—10; Vivian—10

Pasture suitability group: Lakoma—I; Vivian—NS

Lo—Lohmiller silty clay

Composition

Lohmiller 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: Long and narrow
Size of areas: 10 to 200 acres

Typical Profile

Surface layer:
0 to 4 inches—light brownish gray, calcareous silty clay

Underlying layers:
4 to 16 inches—grayish brown, calcareous silty clay
16 to 60 inches—Ilight brownish gray, calcareous silty clay
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Soil Properties and Qualities

Drainage class: Well drained

Depth to bedrock: Very deep

Depth to contrasting parent material: More than 60 inches
Depth to a high water table: More than 6 feet

Flooding: Rare

Ponding: None

Permeability: Slow

Available water capacity: Moderate

Organic matter content: Moderately low

Rate of surface runoff: Low

Inclusions

Contrasting inclusions:

* The well drained Arvada soils, which have a sodium-
affected subsoil and are on foot slopes

» The well drained Haverson soils, which contain less clay
throughout than the Lohmiller soil and are in positions on
the landscape similar to those of the Lohmiller soil

» The well drained Kyle soils, which contain more clay
than the Lohmiller soil and are on the foot slopes of
terraces

Similar inclusions:
+ Soils that contain more clay throughout

Use and Management
Cropland

Main crops: Winter wheat, grain sorghum, and alfalfa

Management concerns: Conserving moisture and
controlling wind erosion

Management measures:

+» Properly timing tillage, minimizing tillage, and leaving

crop residue on the surface help to conserve moisture

and control wind erosion.

Interpretive Groups

Land capability classification: llc-1
Range site: Loamy Terrace
Windbreak suitability group: 1
Pasture suitability group. F

Lp—Lohmiller silty clay, channeled

Composition

Lohmiller and similar scils: 90 to 99 percent
Contrasting inclusions: 1 to 10 percent

Setting

Landform: Flood plains
Landform position: Low flood plains
Slope range: 0 to 2 percent
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Shape of areas: Long and narrow
Size of areas: 20 to 150 acres

Typical Profile

Surface layer:
0 to 4 inches—light brownish gray, calcareous silty clay

Underlying layers:
4 to 16 inches—grayish brown, calcareous silty clay
16 to 60 inches—light brownish gray, calcareous silty clay

Soil Properties and Qualities

Drainage class: Well drained

Depth to bedrock: Very deep

Depth to contrasting parent material: More than 60 inches

Depth to a high water table: More than & feet

Flooding: Occasional, for brief periods

Ponding: None

Permeability: Slow

Available water capacity: Moderate

Organic matter content: Moderately low

Rate of surface runoff. Low

Other properties: The soil is dissected by stream
channels.

Inclusions

Contrasting inclusions:

« The well drained Arvada soils, which have a sodium-
affected subsoil and are on foot slopes

+ The well drained Haverson soils, which contain less clay
throughout than the Lohmiller soil and are in positions on
the landscape similar to those of the Lohmiller soil

« The well drained Kyle soils, which contain more clay
than the Lohmiller soil and are on the foot slopes of
terraces

+ The well drained Pierre soils, which contain more clay
than the Lohmiller soil and are on the lower back slopes
on plains

Use and Management
Rangeland

Management concerns: Meandering channels, wind
erosion, and wetness

Management measures:

« Restricting grazing during wet periods, maintaining

proper stocking rates, and altering the season of use

improve plant vigor and minimize compaction.

Interpretive Groups

Land capability classification: Viw-1
Range site: Loamy Overflow
Windbreak suitability group: 1
Pasture suitability group: NS

Soil Survey

Lv—Lohmiller-Arvada complex

Composition

Lohmiller and similar soils: 50 to 65 percent
Arvada and similar soils: 30 to 35 percent
Contrasting inclusions: 5 to 15 percent

Setting

Landform: Flood plains and plains

Landform position: Lohmiller—high flood plains; Arvada—
foot slopes

Slope range: LLohmiller—0 to 2 percent; Arvada—0 to 3
percent

Shape of areas: Long and narrow

Size of areas: 10 to 300 acres

Typical Profile
Lohmiller

Surface layer:
0 to 4 inches—light brownish gray, calcareous silty clay

Underlying layers:
4 to 16 inches—grayish brown, calcareous silty clay
16 to 60 inches—light brownish gray, calcareous silty clay

Arvada

Surface layer:
0 to 3 inches—light brownish gray silt loam

Subsoil:

3 to 9 inches—grayish brown clay

9 to 14 inches—grayish brown silty clay loam

14 to 43 inches—grayish brown, calcareous silty clay
loam that has masses of gypsum and other salts

Underlying layer:
43 to 60 inches—grayish brown, calcareous silty clay
loam that has masses of gypsum and other salts

Soil Properties and Qualities

Drainage class: Lohmiller—well drained; Arvada—well
drained

Depth to bedrock: Lohmiller—very deep; Arvada—very
deep

Depth to a contrasting layer: Lohmiller—more than 60
inches; Arvada—more than 60 inches

Depth to a high water table: Lohmiller—more than 6 feet,
Arvada—more than 6 feet

Flooding: Lohmiller—rare; Arvada—none

Ponding: Lohmiller—none; Arvada—none

Permeability: Lohmiller—slow; Arvada—very slow

Available water capacity: Lohmiller—moderate; Arvada—
low
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Organic matter content: Lohmiller—moderately low;
Arvada—low

Rate of surface runoff: Lohmiller—low; Arvada—
medium

Other properties: The Lohmiller soil is dissected
by meandering stream channels in some
areas. The Arvada soil has a sodium-affected
subsail.

Inclusions

Contrasting inclusions:

+ Slickspots, which have salts at or near the surface
and are on foot slopes

+ The dense Kyle soils on the slightly higher foot
slopes

Similar inclusions:
+ Soils that contain less clay throughout than the
Lohmiller soil

Use and Management

Dominant uses: Most of the acreage is used as pasture or
range.

Cropland and pasture

Management consideration: The Arvada soil is unsuited to
cropland.

Management concerns: Lohmiller—conserving moisture
and controlling wind erosion; Arvada—the limited
available water capacity, a slow rate of water
infiltration, and the sodium-affected subsoil, which
adversely affects plant growth by restricting root
penetration

Management measures:

* Properly timing tillage, minimizing tillage, and leaving

crop residue on the surface help to conserve moisture

and control erosion.

+ Crop rotations that include grasses and legumes

improve tilth.

» Chiseling or subsoiling increases the rate of water

infiltration.

* Proper grazing management helps to maintain plant

vigor, conserves moisture, and reduces the hazard of

erosion.

Interpretive Groups

Land capability classification: Lohmiller—lic-1; Arvada—
Vis-3

Range site: Lohmiller——Loamy Terrace; Arvada—Thin
Claypan

Windbreak suitability group: Lohmiller—1; Arvada—10

Pasture suitability group: Lohmiller—F; Arvada—NS
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MaE—Midway silty clay loam, 15 to 40
percent slopes

Composition

Midway and similar soils: 85 to 90 percent
Contrasting inclusions: 10 to 15 percent

Setting

Landform: Dissected plains

Landform position: Shoulder slopes and back slopes
Slope range: 15 to 40 percent

Shape of areas: Irregular or long and narrow

Size of areas: 30 to 500 acres

Typical Profile

Surface layer:
0 to 4 inches—light olive brown, calcareous silty clay
loam

Transitional layer:
4 to 8 inches—light olive brown, calcareous clay

Underlying layers:

8 to 13 inches—Ilight yellowish brown, calcareous clay

13 to 60 inches—light yellowish brown and light gray,
calcareous shale bedrock

Soil Properties and Qualities

Drainage class: Well drained

Depth to bedrock: Shallow

Depth to contrasting parent material: 10 to 20 inches over
shale bedrock

Depth to a high water table: More than 6 feet

Flooding: None

Ponding: None

Permeability: Slow

Available water capacity: Very low

Organic matter content: Low

Rate of surface runoff: Very high

Inclusions

Contrasting inclusions:

» The moderately deep, well drained Razor soil on the
lower back slopes

+ The very deep, well drained Nihill soils, which have
gravelly underlying layers and are on summits and
shoulder slopes

Similar inclusions:

+ Soils that have less clay throughout

+ Soils that have shale bedrock at a depth of 6 to 10
inches
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Use and Management
Rangeland

Management concerns: Wind erosion and water erosion,
the slope, the limited depth to bedrock, a high content
of lime, which adversely affects the availability of plant
nutrients, a slow rate of water infiltration, the limited
available water capacity, and the formation of gullies
along some cattle trails

Management measures:

« Proper grazing management helps to maintain plant

vigor, conserve moisture, and control erosion.

+ Fencing and other means of controlling livestock traffic

patterns help to prevent the formation of gullies.

Interpretive Groups

Land capability classification: Vlle-5
Range site; Shallow Clay
Windbreak suitability group: 10
Pasture suitability group: NS

Mo—Mosher silt loam

Composition

Mosher and similar soils: 85 to 90 percent
Contrasting inclusions: 10 to 15 percent

Setting

Landform: Terraces

Landform position: Foot slopes
Slope range: 0 to 4 percent
Shape of areas: Irregular

Size of areas: 10 to 160 acres

Typical Profile

Surface layer:
0 to 3 inches—grayish brown silt loam

Subsurface layer:
3 to 6 inches—light brownish gray silt loam

Subsoil:

6 to 18 inches—dark grayish brown clay

18 to 26 inches—grayish brown, calcareous clay loam
that has threads of salts

Underlying layer:
26 to 60 inches—pale brown, calcareous loam

Soil Properties and Qualities

Drainage class: Moderately well drained

Depth to bedrock: Very deep

Depth to contrasting parent material: More than 60 inches
Depth to a high water table: 3.5 to 5.0 feet

Soil Survey

Flooding: None

Ponding: None

Permeability: Very slow

Available water capacity: Moderate

Organic matter content: Moderately low

Rate of surface runoff: Medium

Other properties: The soil has a sodium-affected subsoil.

Inclusions

Contrasting inclusions:

+ The moderately well drained Capa soils, which have
visible salts within a depth of 16 inches and are on the
lower foot slopes

+ The well drained Kirley soils, which do not have a
sodium-affected subsoil and are on back slopes

+ The well drained Ottumwa soils, which do not have a
sodium-affected subsoil and are on the lower back slopes
on plains

Use and Management
Cropland and pasture

Main crops: Winter wheat, grain sorghum, and alfalfa

Management consideration: This soil is poorly suited to
cropland.

Management concerns: The sodium-affected subsoil,
which adversely affects plant growth by restricting
root penetration, and a slow rate of water infiltration

Management measures:

+ Properly timing tillage, minimizing tillage, and leaving

crop residue on the surface conserve moisture.

« Crop rotations that include grasses and legumes help to

maintain the content of organic matter and improve tilth.

+ Chiseling or subsoiling during dry periods improves tilth

and increases the rate of water infiltration.

Interpretive Groups

Land capability classification: 1Vs-2
Range site: Claypan

Windbreak suitability group: 9
Pasture suitability group: C

Nb—Nimbro silty clay loam

Composition

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

Setting

Landform: Flood plains

Landform position: High flood plains

Slope range: 0 to 2 percent

Shape of areas: Long and narrow or irregular
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Size of areas: 10 to 500 acres
Typical Profile

Surface layer;
0 to 8 inches—grayish brown, calcareous silty clay loam

Underlying layers:

8 to 50 inches—light brownish gray and grayish brown,
calcareous silty clay loam

50 to 60 inches—light brownish gray silty clay loam that
has masses of gypsum and other salts

Soil Properties and Qualities

Drainage class: Well drained

Depth to bedrock: Very deep

Depth to contrasting parent material: More than 60 inches
Depth to a high water table: More than 6 feet

Flooding: Rare

Ponding: None

Permeability: Moderate

Available water capacity: High

Organic matter content: Moderate

Rate of surface runoff: Low

Inclusions

Contrasting inclusions:

+ The moderately well drained Wendte soils, which
contain more clay than the Nimbro soil and are in
positions on the landscape similar to those of the Nimbro
soll

+ The moderately well drained Hilmoe soils, which contain
more clay in the upper part than the Nimbro soil and are
in positions on the landscape similar to those of the
Nimbro soil

Similar inclusions:
* Soils that contain less clay throughout

Use and Management
Cropland

Main crops: Winter wheat, grain sorghum, forage
sorghum, and alfalfa

Management concerns: Conserving moisture and
controlling wind erosion

Management measures:

* Properly managing crop residue helps to conserve

moisture, maintain the content of organic matter and tilth,

and control wind erosion

Interpretive Groups

Land capability classification: llc-1
Range site: Loamy Terrace
Windbreak suitability group: 1
Pasture suitability group: F
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Nc—Nimbro silty clay loam, channeled

Composition

Nimbro and similar soils: 80 to 99 percent
Contrasting inclusions: 1 to 20 percent

Setting

Landform: Flood plains

Landform position: Low flood plains (fig. 9)
Slope range: 0 to 2 percent

Shape of areas: Long and narrow

Size of areas: 10 to 100 acres

Typical Profile

Surface layer:
0 to 8 inches—grayish brown, calcareous silty clay
loam

Underlying layers:

8 to 50 inches—light brownish gray and grayish brown,
calcareous silty clay loam

50 to 60 inches—light brownish gray silty clay loam that
has masses of gypsum and other salts

Soil Properties and Qualities

Drainage class: Well drained

Depth to bedrock: Very deep

Depth to contrasting parent material: More than 60
inches

Depth to a high water table: 3.5 to 5.0 feet

Flooding: Frequent, for brief periods

Ponding: None

Permeability: Moderate

Available water capacity: High

Organic matter content: Moderate

Rate of surface runoff: Low

Inclusions

Contrasting inclusions:

+ The well drained and moderately well drained
Bullcreek soils, which have visible salts within a depth

of 20 inches and are on the foot slopes of fans and
terraces

+ The moderately well drained Hilmoe soils, which contain
more clay in the upper part than the Nimbro soil and are
in positions on the landscape similar to those of the
Nimbro soil

+ The moderately well drained Wendte soils, which
contain more clay than the Nimbro soil and are in
positions on the landscape similar to those of the Nimbro
soil

Similar inclusions:
+ Soils that contain less clay throughout
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Soil Survey

Figure 9.—An area of Nimbro silty clay loam, channeled, along the Bad River. This soil is frequently flooded.

Use and Management
Rangeland

Management concerns: Meandering channels, wetness,
and wind erosion

Management measures:

« Proper grazing management helps to maintain plant

vigor and control erosion.

Interpretive Groups

Land capability classification: VIw-1
Range site; Loamy Overflow
Windbreak suitability group: 1
Pasture suitability group: NS

NuA—Nunn loam, 0 to 2 percent slopes

Composition

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

Setting

Landform: Terraces

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 5 inches—grayish brown loam

Subsoil:

5 to 12 inches—grayish brown clay

12 to 26 inches—brown clay

26 to 37 inches—light olive brown, calcareous clay loam

Underlying layer:
37 to B0 inches—Ilight yellowish brown, calcareous clay
loam

Soil Properties and Qualities

Drainage class: Well drained
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Depth to bedrock: Very deep

Depth to contrasting parent material: More than 60 inches

Depth to a high water table: More than 6 feet
Flooding: None

Ponding: None

Permeability: Moderately slow

Available water capacity: High

Organic matter content: Moderately low
Rate of surface runoff: Low

Inclusions

Contrasting inclusions:

+ The well drained Arvada soils, which have a sodium-
affected subsoil and are on foot slopes

* The poorly drained Hoven soils in basins

Similar inclusions:
» Soils that contain less clay in the subsoil

Use and Management
Cropland

Main crops: Winter wheat, grain sorghum, oats, and
alfalfa

Management concerns: Few limitations, except for the
need to conserve moisture

Management measures:

» Properly managing crop residue helps to conserve

moisture and maintain the content of organic matter and

tilth.

Interpretive Groups

Land capability classification: 1lc-2
Range site: Silty

Windbreak suitability group: 3
Pasture suitability group: F

NuB—Nunn loam, 2 to 6 percent slopes

Composition

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

Setting

Landform: Terraces

Landform position: Back slopes
Slope range: 2 to 6 percent
Shape of areas: Irregular

Size of areas: 5 to 200 acres

Typical Profile

Surface layer:
0 to 5 inches—grayish brown loam

Subsoil:

5 to 12 inches—grayish brown clay

12 to 26 inches—brown clay

26 to 37 inches—light olive brown, calcareous clay
loam

Underlying layer:
37 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 parent material: More than 60
inches

Depth to a high water table: More than 6 feet

Flooding: None

Ponding: None

Permeability: Moderately slow

Available water capacity: High

Organic matter content: Moderately low

Rate of surface runoff: Medium

Inclusions

Contrasting inclusions:
* The well drained Arvada soils, which have a sodium-
affected subsoil and are on foot slopes

Similar inclusions:
+ Soils that contain less clay in the subsoil

Use and Management
Cropland

Main crops: Winter wheat, grain sorghum, oats, and
alfalfa

Management concern: Water erosion

Management measures:

+ Properly timing tillage, minimizing tillage, and leaving

crop residue on the surface help to conserve moisture

and control erosion.

« Stripcropping, contour farming, field windbreaks, and

grassed waterways help to control erosion.

Interpretive Groups

Land capability classification: lle-1
Range site: Silty

Windbreak suitability group: 3
Pasture suitability group: F

NuC—Nunn loam, 6 to 9 percent slopes

Composition

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

Landform: Terraces

Landform position: Back slopes
Slope range: 6 to 9 percent
Shape of areas: Irregular

Size of areas. 5 to 100 acres

Typical Profile

Surface layer:
0 to 5 inches—grayish brown loam

Subsoil:

5 to 12 inches—grayish brown clay

12 to 26 inches—brown clay

26 to 37 inches—light olive brown, calcareous clay loam

Underlying layer:
37 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 parent material: More than 60 inches
Depth to a high water table: More than 6 feet

Flooding: None

Ponding: None

Permeability: Moderately slow

Available water capacity: High

Organic matter content: Moderately low

Rate of surface runoff: High

Inclusions

Contrasting inclusions:

« The well drained Nihill soils, which have gravelly
underlying layers and are on summits and shoulder
slopes

+ The moderately deep Pierre soils, which contain more
clay throughout than the Nunn soil and are on the lower
back slopes

Similar inclusions:
+ Soils that contain less clay in the subsoil

Use and Management
Cropland

Main crops: Winter wheat, oats, and alfalfa
Management concern: Water erosion

Management measures:

+ Properly timing tillage, minimizing tillage, and leaving
crop residue on the surface help to conserve moisture
and control erosion.

» Stripcropping, contour farming, terraces, grassed

Soil Survey

waterways, and field windbreaks help to control erosion.
Interpretive Groups

Land capability classification: llle-1
Range site: Silty

Windbreak suitability group: 3
Pasture suitability group: F

NxD—Nunn-Nihill complex, 6 to 15 percent
slopes

Composition

Nunn and similar soils: 40 to 60 percent
Nihill and similar soils: 25 to 40 percent
Contrasting inclusions: 5 to 20 percent

Setting

Landform: Terraces

Landform position: Nunn—back slopes; Nihill—summits
and shoulder slopes

Slope range: Nunn—6 to 15 percent; Nihill—9 to 16
percent

Shape of areas: Irregular

Size of areas: 10 to 100 acres

Typical Profile
Nunn

Surface layer:
0 to 5 inches—grayish brown loam

Subsoil:

5 to 12 inches—agrayish brown clay

12 to 26 inches—brown clay

26 to 37 inches—light olive brown, calcareous clay loam

Underlying layer:
37 to 60 inches—light yellowish brown, calcareous clay
loam

Nihill
Surface layer:
0 to 9 inches—grayish brown, calcareous gravelly loam

Underlying layer:
9 to 60 inches—pale yellow, calcareous very gravelly
loam

Soil Properties and Qualities

Drainage class: Nunn—well drained; Nihill—well drained

Depth to bedrock: Nunn—very deep; Nihill—very deep

Depth to a contrasting layer: Nunn—more than 60 inches;
Nihill—more than 60 inches

Depth to a high water table: Nunn—more than 6 feet;
Nihill—more than 6 feet
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Flooding: Nunn—none; Nihill—none

Ponding: Nunn—none; Nihill—none

Permeability: Nunn—moderately slow; Nihil—moderate

Available water capacity: Nunn—nhigh; Nihill—low

Organic matter content: Nunn—moderately low; Nihill—
low

Rate of surface runoff: Nunn—very high; Nihill—very
high

Other properties: The Nihill soil has a high content of
lime.

Inclusions

Contrasting inclusions:

» The moderately deep Pierre soils, which contain more
clay throughout than the Nunn and Nihill soils and are on
the lower back slopes

Similar inclusions:
+ Soils that contain less clay in the subsoil than the Nunn
soil

Use and Management

Dominant uses: Most of the acreage is used as pasture or
range.

Cropland and pasture

Management consideration: The Nunn soil is poorly suited
to cropland, and the Nihill soil is unsuited.

Management concerns: Nunn—water erosion; Nihill—
wind erosion, water erosion, and the limited available
water capacity

Management measures:

* Properly timing tillage, minimizing tillage, and leaving

crop residue on the surface help to conserve moisture

and control erosion.

+ Crop rotations that include grasses and legumes help to

maintain the content of organic matter and improve tilth.

* Proper grazing management helps to maintain plant

vigor, conserve moisture, and control erosion.

Interpretive Groups

Land capability classification: Nunn-—|Ve-1; Nihill—V|s-4
Range site: Nunn—Silty; Nihill—Very Shallow
Windbreak suitability group: Nunn—3; Nihill—10
Pasture suitability group: Nunn—F; Nihil—NS

ObE—Okaton-Lakoma silty clays, 15 to 40
percent slopes

Composition

Okaton and similar soils: 45 to 55 percent
Lakoma and similar soils: 40 to 50 percent
Contrasting inclusions: 5 to 10 percent
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Setting

Landform: Dissected plains

Landform position: Okaton—shoulder slopes and the
upper back slopes; Lakoma—back slopes

Slope range: Okaton—15 to 40 percent; Lakoma—15 to
30 percent

Shape of areas: Irregular

Size of areas: 10 to 1,000 acres

Typical Profile
Okaton

Surface layer:
0 to 4 inches—Ilight brownish gray, calcareous silty clay

Transitional layer:
4 to 9 inches—light brownish gray, calcareous silty clay

Underlying layers:

9 to 14 inches—Ilight brownish gray, calcareous silty
clay

14 to 60 inches—light brownish gray and pale yellow,
calcareous shale bedrock

Lakoma

Surface layer:
0 to 5 inches—dark grayish brown, calcareous silty clay

Subsoil:
5 to 21 inches—grayish brown, calcareous silty clay

Underlying layers:

21 to 28 inches—light brownish gray, calcareous silty
clay

28 to 60 inches—light gray, calcareous shale bedrock

Soil Properties and Qualities

Drainage class: Okaton—well drained; Lakoma—well
drained

Depth to bedrock: Okaton—shallow; Lakoma—
moderately deep

Depth to a contrasting layer: Okaton—10 to 20 inches
over shale bedrock; Lakoma—20 to 40 inches over
shale bedrock

Depth to a high water table: Okaton—more than 6 feet;
Lakoma—more than 6 feet

Flooding: Okaton—none; Lakoma—none

Ponding: Okaton—none; Lakoma—none

Permeability: Okaton—slow; Lakoma—slow

Available water capacity. Okaton—very low; Lakoma—
low

Organic matter content: Okaton—moderately low;
Lakoma—moderately low

Rate of surface runoff: Okaton—very high; Lakoma—very
high

Other properties: Both soils have a high content of lime.
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Inclusions

Contrasting inclusions:

+ The somewhat excessively drained Vivian soils, which
have gravelly underlying layers and are on summits and
shoulder slopes

+ The very deep, well drained and moderately well
drained Bullcreek soils, which have visible salts within a
depth of 20 inches and are on the foot slopes of terraces
and fans along drainageways

« The moderately well drained, stratified Wendte soils on
high flood plains

Similar inclusions:

« Soils that have fewer carbonates throughout

+ Soils having a darker surface layer than that of the
Lakoma soil

+ Soils that are similar to the Lakoma soil but have shale
bedrock below a depth of 40 inches

« Okaton soils that have shale bedrock at a depth of 6 to
10 inches

Use and Management
Rangeland

Management concerns: Okaton—the limited available
water capacity, a slow rate of water infiltration, wind
erosion and water erosion, the slope, and the
formation of gullies along some cattle trails;
Lakoma—the limited available water capacity, a slow
rate of water infiltration, wind erosion and water
erosion, the slope, and the high content of lime, which
adversely affects the availability of plant nutrients

Management measures:

+ Proper grazing management helps to maintain plant

vigor, conserve moisture, and control erosion.

« Fencing and other means of controlling livestock traffic

patterns help to prevent the formation of gullies.

Interpretive Groups

Land capability classification: Okaton—Vlle-8; Lakoma—
Vie-4

Range site: Okaton—Shallow; Lakoma—Thin Upland

Windbreak suitability group: Okaton—10; Lakoma—10

Pasture suitability group: Okaton—NS; Lakoma—NS

Oc—Onita silt loam

Composition

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

Setting

Landform: Terraces

Soil Survey

Landform position: Foot slopes

Slope range: 0 to 2 percent

Shape of areas: Irregular or long and narrow
Size of areas: 10 to 100 acres

Typical Profile
Surface soil:
0 to 12 inches—dark gray silt loam
Subsoil:

12 to 37 inches—dark grayish brown silty clay
37 to 49 inches—grayish brown, calcareous silty clay
loam

Underlying layer:
49 to 60 inches—light brownish gray, calcareous silty clay
loam

Soil Properties and Qualities

Drainage class: Moderately well drained

Depth to bedrock: Very deep

Depth to contrasting parent material: More than 60 inches

Depth to a high water table: 2.5 to 6.0 feet

Flooding: None

Ponding: None

Permeability: Moderately slow

Available water capacity: High

Organic matter content: High

Rate of surface runoff: Medium

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

Inclusions

Contrasting inclusions:

» The well drained Ree soils, which are not dark below a
depth of 20 inches and are on back slopes

+ The moderately well drained, sodium-affected Mosher
soils on the lower foot slopes

Use and Management
Cropland

Main crops: Winter wheat, grain sorghum, corn, oats, and
alfalfa

Management concerns: Few limitations, except for the
need to conserve moisture

Management measures:

+ Properly managing crop residue helps to conserve

moisture and maintain the content of organic matter and

tilth.

Interpretive Groups

Land capability classification: llc-3
Range site: Loamy Overflow
Windbreak suitability group: 1
Pasture suitability group: K
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OdB—Opal clay, 3 to 6 percent slopes

Composition

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

Setting

Landform: Dissected plains
Landform position: Back slopes
Slope range: 3 to 6 percent
Shape of areas: Irregular

Size of areas: 10 to 250 acres

Typical Profile

Surface layer:
0 to 6 inches—dark gray and dark grayish brown,
calcareous clay

Subsoil:

6 to 26 inches—dark grayish brown, calcareous
clay

26 to 33 inches—grayish brown, calcareous clay

Underlying layers:
33 to 36 inches—light brownish gray, calcareous clay
36 to 60 inches—Ilight brownish gray shale bedrock

Soil Properties and Qualities

Drainage class: Well drained

Depth to bedrock: Moderately deep

Depth to contrasting parent material: 20 to 40 inches over
shale bedrock

Depth to a high water table: More than 6 feet

Flooding: None

Ponding: None

Permeability: Very slow

Available water capacity: Low

Organic matter content: Moderate

Rate of surface runoff: High

Inclusions

Contrasting inclusions:

+ The very deep, moderately well drained Capa soils,
which have a sodium-affected subsoil and are on foot
slopes

* The very deep, dense Bullcreek soils, which have
visible salts within a depth of 20 inches and are on the
foot slopes of fans and terraces

» The very deep, very poorly drained Herdcamp soils on
low flood plains

Similar inclusions:

» Soils that do not have bedded shale bedrock within a
depth of 40 inches

» Soils that have a lighter colored surface layer

57

Use and Management
Cropland

Main crops: Winter wheat, grain sorghum, oats, and
alfalfa

Management concerns: Wind erosion and water erosion,
a slow rate of water infiltration, and the limited
available water capacity

Management measures:

* Properly timing tillage, minimizing tillage, leaving crop

residue on the surface, and including grasses and

legumes in the cropping system help to conserve

moisture, control erosion, and improve tilth.

+ Contour farming, grassed waterways, stripcropping, and

field windbreaks help to control erosion.

+ Chiseling or subsoiling improves tilth and increases the

rate of water infiltration.

Interpretive Groups

Land capability classification: llle-4
Range site: Clayey

Windbreak suitability group. 4
Pasture suitability group: |

OdC—Opal clay, 6 to 9 percent slopes

Composition

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

Setting

Landform: Dissected plains
Landform position: Back slopes
Slope range: 6 to 9 percent
Shape of areas: Irregular

Size of areas: 5 to 100 acres

Typical Profile

Surface layer:
0 to 6 inches—dark gray and dark grayish brown,
calcareous clay

Subsoil:

6 to 26 inches—dark grayish brown, calcarecus
clay

26 to 33 inches—grayish brown, calcareous clay

Underlying layers:
33 to 36 inches—Ilight brownish gray, calcareous clay
36 to 60 inches—Ilight brownish gray shale bedrock

Soil Properties and Qualities

Drainage class: Well drained
Depth to bedrock: Moderately deep
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Depth to contrasting parent material: 20 to 40 inches over
shale bedrock

Depth to a high water table: More than 6 feet

Flooding: None

Ponding: None

Permeability: Very slow

Available water capacity: Low

Organic matter content: Moderate

Rate of surface runoff: Very high

Inclusions

Contrasting inclusions:

+ The very deep, moderately well drained Capa soils,
which have a sodium-affected subsoil and are on foot
slopes

+ The very deep, dense Bullcreek soils, which have
visible salts within a depth of 20 inches and are on the
foot slopes of fans and terraces

+ The very deep, very poorly drained Herdcamp soils on
low flood plains

« The shallow, well drained Sansarc soils on shoulder
slopes

Similar inclusions:

+ Soils that do not have bedded shale bedrock within a
depth of 40 inches

+ Soils that have a lighter colored surface layer

Use and Management

Cropland

Main crops: Winter wheat, grain sorghum, oats, and
alfalfa

Management consideration: This soil is poorly suited to
cropland.

Management concerns: Wind erosion, water erosion, slow
water infiltration, the limited available water capacity,
and the formation of gullies along some cattle trails

Management measures:

+ Properly timing tillage, minimizing tillage, leaving crop

residue on the surface, and including grasses and

legumes in the cropping system help to conserve
moisture, control erosion, and improve tilth.

+ Contour farming, terraces, grassed waterways,

stripcropping, and field windbreaks help to control erosion.

+ Chiseling or subsoiling improves tilth and increases the

rate of water infiltration.

+ Proper grazing management helps to maintain plant

vigor, conserve moisture, and control erosion.

+ Fencing and other means of controlling livestock traffic

patterns help to prevent the formation of gullies.

Interpretive Groups

Land capability classification: IVe-4
Range site: Clayey

Soil Survey

Windbreak suitability group: 4
Pasture suitability group. |

OdD—Opal clay, 6 to 15 percent slopes

Composition

Opal and similar soils: 80 to 95 percent
Contrasting inclusions: 5 to 20 percent

Setting

Landform. Dissected plains
Landform position: Back slopes
Slope range: 6 to 15 percent
Shape of areas: Irregular

Size of areas: 6 to 250 acres

Typical Profile

Surface layer:
0 to 6 inches—dark gray and dark grayish brown,
calcareous clay

Subsoil:
6 to 26 inches—dark grayish brown, calcareous clay
26 to 33 inches—grayish brown, calcareous clay

Underlying layers:
33 to 36 inches—light brownish gray, calcareous clay
36 to 60 inches—light brownish gray shale bedrock

Soil Properties and Qualities

Drainage class: Well drained

Depth to bedrock: Moderately deep

Depth to contrasting parent material: 20 to 40 inches over
shale bedrock

Depth to a high water table: More than 6 feet

Flooding: None

Ponding: None

Permeability: Very slow

Available water capacity: Low

Organic matter content: Moderate

Rate of surface runoff: Very high

Inclusions

Contrasting inclusions:

+ The very deep, moderately well drained Capa soils,
which have a sodium-affected subsoil and are on foot
slopes

+ The very deep, dense Bullcreek soils, which have
visible salts within a depth of 20 inches and are on the
foot slopes of fans and terraces

« The very deep, very poorly drained Herdcamp soils on
low flood plains

» The shallow, well drained Sansarc soils on shoulder
slopes



Haakon County, South Dakota

Similar inclusions:

+ Soils that do not have bedded shale bedrock within a
depth of 40 inches

* Soils that have a lighter colored surface layer

Use and Management
Rangeland

Management concerns: Wind erosion and water erosion,
a slow rate of water infiltration, the limited available
water capacity, and the formation of gullies along
some cattle trails

Management measures:

+ Proper grazing management helps to maintain plant

vigor, conserve moisture, and control erosion.

» Fencing and other means of controlling livestock traffic

patterns help to prevent the formation of gullies.

Interpretive Groups

Land capability classification: Vie-4
Range site: Clayey

Windbreak suitability group: 4
Pasture suitability group: |

OeB—Opal-Promise clays, 3 to 6 percent
slopes

Composition

Opal and similar soils: 45 to 680 percent
Promise and similar soils: 30 to 40 percent
Contrasting inclusions: 10 to 20 percent

Setting

Landform: Plains

Landform position: Opal—shoulder slopes and the upper
back slopes; Promise—the lower back slopes and
foot slopes

Slope range: Opal—3 to 6 percent; Promise—3 to 6
percent

Shape of areas: Irregular

Size of areas: 20 to 400 acres

Typical Profile
Opal

Surface layer:
0 to 6 inches—dark gray and dark grayish brown,
calcareous clay

Subsoil:
6 to 26 inches—dark grayish brown, calcareous clay
26 to 33 inches—grayish brown, calcareous clay

Underlying layers:
33 to 36 inches—light brownish gray, calcareous clay
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36 to 60 inches—light brownish gray shale bedrock
Promise

Surface layer:
0 to 5 inches—dark grayish brown clay

Subsoil:
5 to 29 inches—grayish brown, calcareous clay

Underlying layers:

29 to 40 inches—grayish brown, calcareous clay that has
common masses of gypsum and other salts

40 to 60 inches—grayish brown, calcareous clay that has
a few masses of gypsum and other salts

Soil Properties and Qualities

Drainage class: Opal—well drained; Promise—well
drained

Depth to bedrock: Opal—moderately deep; Promise—
deep and very deep

Depth to a contrasting layer: Opal-—20 to 40 inches over
shale bedrock; Promise—40 to more than 60 inches
over shale bedrock

Depth to a high water table: Opal—more than 6 feet;
Promise—more than 6 feet

Flooding: Opal—none; Promise—none

Ponding: Opal—none; Promise—none

Permeability: Opal—very slow; Promise—very slow

Available water capacity. Opal—low; Promise—moderate

Organic matter content: Opal—moderate; Promise—
moderate

Rate of surface runoff: Opal—high; Promise—high

Inclusions

Contrasting inclusions:

» The very deep, moderately well drained Capa soils,
which have a sodium-affected subsril and are on foot
slopes

» The poorly drained Kolls soils in basins

* The very deep, dense Bullcreek soils, which have
visible salts within a depth of 20 inches and are on the
foot slopes of fans and terraces

Similar inclusions:

» Soils that have a lighter colored surface layer than that
of the Opal soil

+ Soils that contain less clay than the Promise soil

Use and Management
Cropland

Main crops: Winter wheat, grain sorghum, oats, and
alfalfa

Management concerns: Wind erosion and water erosion,
a slow rate of water infiltration, and the limited
available water capacity
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Management measures:

+ Properly timing tillage, minimizing tillage, leaving crop
residue on the surface, and including grasses and
legumes in the cropping system help to conserve
moisture, control erosion, and improve tilth.

« Contour farming, grassed waterways, stripcropping, and
field windbreaks help to control erosion.

« Chiseling or subsoiling improves tilth and increases the
rate of water infiltration.

Interpretive Groups

Land capability classification: Opal—Illle-4; Promise—llle-
4

Range site: Opal—Clayey; Promise—Clayey

Windbreak suitability group. Opal—4; Promise—4

Pasture suitability group: Opal—I; Promise—I

OeC—Opal-Promise clays, 6 to 9 percent
slopes

Composition

Opal and similar soils: 50 to 65 percent
Promise and similar soils: 25 to 35 percent
Contrasting inclusions: 10 to 20 percent

Setting

Landform: Plains

Landform position. Opal—shoulder slopes and the upper
back slopes; Promise—the lower back slopes and
foot slopes

Slope range: Opal—®6 to 9 percent; Promise—6 to 9
percent

Shape of areas: Irregular

Size of areas: 20 to 600 acres

Typical Profile
Opal

Surface layer:
0 to 6 inches—dark gray and dark grayish brown,
calcareous clay

Subsoil:
6 to 26 inches—dark grayish brown, calcareous clay
26 to 33 inches—grayish brown, calcareous clay

Underlying layers:
33 to 36 inches—light brownish gray, calcareous clay
36 to 60 inches—light brownish gray shale bedrock

Promise

Surface layer:
0 to 5 inches—dark grayish brown clay

Soil Survey

Subsoil:
5 to 29 inches—grayish brown, calcareous clay

Underlying layers:

29 to 40 inches—grayish brown, calcareous clay that has
common masses of gypsum and other salts

40 to 60 inches—grayish brown, calcareous clay that has
a few masses of gypsum and other salts

Soil Properties and Qualities

Drainage class: Opal—well drained; Promise—well
drained

Depth to bedrock; Opal—moderately deep; Promise—
deep and very deep

Depth to a contrasting layer: Opal—20 to 40 inches over
shale bedrock; Promise—40 to more than 60 inches
over shale bedrock

Depth to a high water table: Opal—more than 6 feet;
Promise—more than 6 feet

Flooding: Opal—none; Promise—none

Ponding: Opal—none; Promise—none

Permeability: Opal—very slow; Promise—very slow

Available water capacity: Opal—low; Promise—moderate

Organic matter content. Opal—moderate; Promise—
moderate

Rate of surface runoff: Opal—very high; Promise—very
high

Inclusions

Contrasting inclusions:

+ The very deep, moderately well drained Capa soils,
which have a sodium-affected subsoil and are on foot
slopes

+ The very deep, dense Bullcreek soils, which have
visible salts within a depth of 20 inches and are on the
foot slopes of fans and terraces

Similar inclusions:

+ Soils that have a lighter colored surface layer than that
of the Opal soil

« Soils that contain less clay than the Promise soil

Use and Management
Cropland

Main crops: Winter wheat, grain sorghum, oats, and
alfalfa

Management consideration: These soils are poorly suited
to cropland.

Management concerns: Wind erosion and water erosion,
a slow rate of water infiltration, and the limited
available water capacity

Management measures:

+ Properly timing tillage, minimizing tillage, leaving crop
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residue on the surface, and including grasses and
legumes in the cropping system help to conserve
moisture, control erosion, and improve tilth.

+ Contour farming, terraces, grassed waterways,

stripcropping, and field windbreaks help to control erosion.

+ Chiseling or subsoiling improves tilth and increases the
rate of water infiltration.

Interpretive Groups

Land capability classification: Opal—IVe-4; Promise—IVe-
4

Range site. Opal—Clayey; Promise—Clayey

Windbreak suitability group: Opal—4; Promise—4

Pasture suitability group: Opal—I; Promise—I

Of—Orthents, clayey

Composition

Orthents, clayey: 90 to 99 percent
Contrasting inclusions: 1 to 10 percent

Setting

Landform: Terraces

Landform position: Shoulder slopes
Slope range: 0 to 40 percent
Shape of areas: Irregular

Size of areas: 5 to 25 acres

Typical Profile

Surface layer:
0 to 10 inches—gravelly clay loam

Underlying layer:
10 inches—shale bedrock

Soil Properties and Qualities

Drainage class: Poorly drained

Depth to bedrock: Shallow

Depth to contrasting parent material: 5 to 10 inches over
shale bedrock

Depth to a high water table: More than 6 feet

Flooding: None

Ponding: None

Permeability: Slow

Available water capacity: Very low

Organic matter content: Low

Rate of surface runoff: Very high

Inclusions

Contrasting inclusions:

+ The shallow, well drained Samsil soils on shoulder
slopes

» The somewhat excessively drained Schamber soils,
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which have gravelly underlying layers and are on summits
and shoulder slopes

Use and Management

Dominant use: Most areas are abandoned gravel pits in
which most of the gravel has been removed down to
bedded shale.

Wildlife habitat or rangeland

Management concerns: The limited available water
capacity, low fertility, and the limited depth to bedrock

Management measures:

+ Land shaping is needed because of the slope.

+ The mounds of overburden can be used as topsoil

dressing.

+ Applying fertilizer as needed helps to establish range or

pasture plants.

Interpretive Groups

Land capability classification: Vlls-2
Range site. None

Windbreak suitability group: 10
Pasture suitability group: NS

Og—Orthents, gravelly

Composition

Orthents, gravelly: 90 to 99 percent
Contrasting inclusions: 1 to 10 percent

Setting

Landform: Terraces

Landform position: Shoulder slopes
Slope range: 0 to 60 percent
Shape of areas: Irregular

Size of areas: 5 to 30 acres

Typical Profile

Surface layer:
0 to 4 inches—gravelly loam

Underlying layer:
4 inches—gravelly or very gravelly sand

Soil Properties and Qualities

Drainage class: Excessively drained

Depth to bedrock: Very deep

Depth to contrasting parent material: O to 10 inches over
gravelly material

Depth to a high water table: More than 6 feet

Flooding: None

Ponding: None

Permeability. Rapid
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Available water capacity: Very low
Organic matter content. Low
Rate of surface runoff. Medium

Inclusions

Contrasting inclusions:

+ The shallow, well drained Samsil soils on shoulder
slopes

+ The somewhat excessively drained Schamber soils,
which have gravelly underlying layers and are on summits
and shoulder slopes

Use and Management

Dominant uses: Most areas are gravel pits used as a
source of sand and gravel for construction purposes.
Some provide limited wildlife habitat. Abandoned
gravel pits can be restored to range or tame pasture if
reclamation measures are applied.

Wildlife habitat or rangeland

Management concerns: The limited available water
capacity and low fertility

Management measures:

» Land shaping is needed because of the slope.

+ The mounds of overburden can be used as topsoil

dressing.

« Applying fertilizer as needed helps to establish range or

pasture plants.

Interpretive Groups

Land capability classification: VllIs-2
Range site: None

Windbreak suitability group: 10
Pasture suitability group: NS

OtA—Ottumwa silty clay, 0 to 3 percent
slopes

Composition

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

Setting

Landform: Plains

Landform position: The lower back slopes and foot
slopes

Slope range: 0 to 3 percent

Shape of areas: Irregular

Size of areas: 10 to 500 acres

Typical Profile

Surface layer:
0 to 6 inches—dark grayish brown silty clay

Soil Survey

Subsoil:

6 to 15 inches—dark grayish brown, calcareous clay

15 to 39 inches—grayish brown, calcareous clay

39 to 51 inches—light brownish gray, calcareous silty ciay
that has masses of gypsum and other salts

Underlying layer:
51 to 60 inches—Ilight brownish gray, calcareous silty clay
that has masses of gypsum and other salts

Soil Properties and Qualities

Drainage class: Well drained

Depth to bedrock: Very deep

Depth to contrasting parent material: 40 to more than 60
inches over shale bedrock

Depth to a high water table: More than 6 feet

Flooding: None

Ponding: None

Permeability: Slow

Available water capacity: Moderate

Organic matter content: Moderate

Rate of surface runoff: Medium

Inclusions

Contrasting inclusions:

+ The poorly drained Kolls soils in basins

» The moderately well drained Capa soils, which have a
sodium-affected subsoil and are on the lower foot slopes

Similar inclusions:

+ Soils that have a lighter colored surface layer

+ Soils that contain more clay throughout

+ Soils that are dark to a depth of more than 20 inches
+ Soils that have shale bedrock within a depth of 40
inches

Use and Management
Cropland

Main crops: Winter wheat, grain sorghum, corn, oats, and
alfalfa

Management concerns: Wind erosion and a slow rate of
water infiltration

Management measures:

+ Properly timing tillage, minimizing tillage, leaving crop

residue on the surface, and including grasses and

legumes in the cropping system help to conserve

moisture, control wind erosion, and improve tilth.

« Stripcropping and field windbreaks help to control wind

erosion.

+ Chiseling or subsoiling during dry periods improves tilth

and increases the rate of water infiltration.

Interpretive Groups

Land capability classification: 1lls-3
Range site: Clayey
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Windbreak suitability group: 4
Pasture suitability group: |

OtB—Ottumwa silty clay, 3 to 6 percent
slopes

Composition

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

Setting

Landform: Plains

Landform position: The lower back slopes and foot slopes
Slope range: 3 to 6 percent

Shape of areas: Irregular

Size of areas: 5 to 400 acres

Typical Profile

Surface layer:
0 to 6 inches—dark grayish brown silty clay

Subsoil:

6 to 15 inches—dark grayish brown, calcareous clay

15 to 39 inches—grayish brown, calcareous clay

39 to 51 inches—light brownish gray, calcareous silty clay
that has masses of gypsum and other salts

Underlying layer:
51 to 60 inches—light brownish gray, calcareous silty clay
that has masses of gypsum and other salts

Soil Properties and Qualities

Drainage class: Well drained

Depth to bedrock: Very deep

Depth to contrasting parent material: 40 to more than 60
inches over shale bedrock

Depth to a high water table: More than 6 feet

Flooding: None

Ponding: None

Permeability: Slow

Available water capacity: Moderate

Organic matter content: Moderate

Rate of surface runoff: High

Inclusions

Contrasting inclusions:

» The poorly drained Kolls soils in basins

+ The moderately well drained Capa soils, which have a
sodium-affected subsoil and are on the lower foot slopes
* The moderately deep Lakoma soils on the upper
summits and back slopes

Similar inclusions:
+ Soils that have a lighter colored surface layer
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+ Soils that contain more clay throughout

+ Soils that are dark to a depth of more than 20 inches
+ Soils that have shale bedrock within a depth of 40
inches

Use and Management
Cropland

Main crops: Winter wheat, grain sorghum, corn, oats, and
alfalfa

Management concerns: Wind erosion, water erosion, and
a slow rate of water infiltration

Management measures:

+ Properly timing tillage, minimizing tillage, leaving crop

residue on the surface, and including grasses and

legumes in the cropping system help to conserve

moisture, control wind erosion, and improve tilth.

+ Contour farming, grassed waterways, stripcropping, and

field windbreaks help to control erosion.

+ Chiseling or subsoiling during dry periods improves tilth

and increases the rate of water infiltration.

Interpretive Groups

Land capability classification: llle-3
Range site: Clayey

Windbreak suitability group: 4
Pasture suitability group: |

OvA—Ottumwa-Capa complex, 0 to 3
percent slopes

Composition

Ottumwa and similar soils: 50 to 60 percent
Capa and similar soils: 20 to 40 percent
Contrasting inclusions: 5 to 10 percent

Setting

Landform: Plains

Landform position: Ottumwa—foot slopes; Capa—the
lower foot slopes

Siope range. Ottumwa—aO0 to 3 percent; Capa—0 to 3
percent

Shape of areas: Irregular

Size of areas: 10 to 300 acres

Typical Profile
Ottumwa

Surface layer:
0 to 6 inches—dark grayish brown silty clay

Subsoil:
6 to 15 inches—dark grayish brown, calcareous clay
15 to 39 inches—grayish brown, calcareous clay
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39 to 51 inches—Ilight brownish gray, calcareous silty clay
that has masses of gypsum and other salts

Underlying layer:
51 to 60 inches—light brownish gray, calcareous silty clay
that has masses of gypsum and other salts

Capa

Surface layer:
0 to 2 inches—gray silt loam

Subsoil:

2 to 7 inches—grayish brown clay

7 to 14 inches—grayish brown, calcareous clay

14 to 20 inches—grayish brown, calcareous clay that has
masses of gypsum and other salts

20 to 28 inches—grayish brown, calcareous silty clay that
has masses of gypsum and other salts

Underlying layers:

28 to 52 inches—grayish brown, calcareous silty clay that
has masses of gypsum and other salts

52 to 60 inches—grayish brown, calcareous silty clay

Soil Properties and Qualities

Drainage class: Ottumwa—well drained; Capa—
moderately well drained

Depth to bedrock: Ottumwa—very deep; Capa—very
deep

Depth to a contrasting layer: Ottumwa—40 to more than
60 inches over shale bedrock; Capa—more than 60
inches

Depth to a high water table: Ottumwa—more than 6.0
feet; Capa—3.5 to 5.0 feet

Flooding: Ottumwa—none; Capa—none

Ponding: Ottumwa—none; Capa—none

Permeability: Ottumwa—slow; Capa—very slow

Available water capacity: Ottumwa—moderate, Capa—
low

Organic matter content: Ottumwa—moderate, Capa—
moderately low

Rate of surface runoff: Ottumwa—medium; Capa—
medium

Other properties: The Capa soil has a sodium-affected
subsoil.

Inclusions

Contrasting inclusions:

« The moderately well drained, stratified Wendte soils on
high flood plains

« The moderately deep Lakoma soils on summits and
back slopes

+ The poorly drained Kolls soils in basins

Soil Survey

Similar inclusions:
+ Soils that contain more clay throughout
+ Soils that are dark to a depth of more than 20 inches

Use and Management

Dominant uses: Most of the acreage is used as pasture or
range.

Cropland and pasture

Main crops: Winter wheat and alfalfa

Management consideration: The Capa soil is unsuited to
cropland.

Management concerns: Ottumwa—wind erosion and a
slow rate of water infiltration; Capa—the sodium-
affected subsoil, which adversely affects plant growth
by restricting root penetration, the limited available
water capacity, and a slow rate of water infiltration

Management measures:

- Properly timing tillage, minimizing tillage, leaving crop

residue on the surface, and including grasses and

legumes in the cropping system help to conserve
moisture, control wind erosion, and improve tilth.

+ Stripcropping and field windbreaks help to control wind

erosion.

+ Chiseling or subsoiling during dry periods improves tilth

and increases the rate of water infiltration.

Interpretive Groups

Land capability classification. Ottumwa—Ills-3; Capa—
Vis-1

Range site: Ottumwa—Clayey; Capa—Thin Claypan

Windbreak suitability group: Ottumwa—4; Capa—10

Pasture suitability group: Ottumwa—I; Capa—NS

OwB—Ottumwa-Lakoma silty clays, 3 to 6
percent slopes

Composition

Ottumwa and similar soils: 60 to 70 percent
Lakoma and similar soils: 20 to 35 percent
Contrasting inclusions: 5 to 10 percent

Setting

Landform: Plains

Landform position: Ottumwa—back slopes; Lakoma—the
upper back slopes and shoulder slopes

Slope range: Ottumwa—3 to 6 percent; Lakoma—3 to 6
percent

Shape of areas: Irregular

Size of areas: 40 to 2,000 acres
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Typical Profile
Ottumwa

Surface layer:
0 to 6 inches—dark grayish brown silty clay

Subsoil:

6 to 156 inches—dark grayish brown, calcareous clay

15 to 39 inches—grayish brown, calcareous clay

39 to 51 inches—light brownish gray, calcareous silty clay
that has masses of gypsum and other salts

Underlying layer:
51 to 60 inches—light brownish gray, calcareous silty clay
that has masses of gypsum and other salts

Lakoma

Surface layer:
0 to 5 inches—dark grayish brown, calcareous silty clay

Subsoil:
5 to 21 inches—grayish brown, calcareous silty clay

Underlying layers:
21 to 28 inches—light brownish gray, calcareous silty clay
28 to 60 inches—light gray, calcareous shale bedrock

Soil Properties and Qualities

Drainage class: Ottumwa—uwell drained; Lakoma—well
drained

Depth to bedrock: Ottumwa—very deep; Lakoma—
moderately deep

Depth to a contrasting layer: Ottumwa—40 to more than
60 inches over shale bedrock; Lakoma—20 to 40
inches over shale bedrock

Depth to a high water table: Ottumwa—more than 6 feet;
Lakoma—more than 6 feet

Fiooding: Ottumwa—none; Lakoma—none

Ponding: Ottumwa—none; Lakoma—none

Permeability: Ottumwa—slow; Lakoma—slow

Available water capacity: Ottumwa—moderate; Lakoma—
low

Organic matter content: Ottumwa—moderate; Lakoma—
moderately low

Rate of surface runoff. Ottumwa—high; Lakoma—nhigh

Other properties: The Lakoma soil has a high content of
lime.

Inclusions

Contrasting inclusions:

» The very deep, moderately well drained Capa soils,
which have a sodium-affected subsoil and are on foot
slopes

* The very deep, dense Bullcreek soils, which have
visible salts within a depth of 20 inches and are on the
foot slopes of fans and terraces
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+ The poorly drained Kolls soils in basins

Similar inclusions:

+ Ottumwa soils that have with shale bedrock within a
depth of 40 inches

+ Soils that have a lighter colored surface layer than that
of the Ottumwa soil

+ Soils that contain more clay than the Ottumwa soil

Use and Management
Cropland

Main crops: Winter wheat, grain sorghum, oats, and
alfalfa

Management concerns: Ottumwa—wind erosion, water
erosion, and a slow rate of water infiltration;
Lakoma—wind erosion, water erosion, a slow rate of
water infiltration, the limited available water capacity,
and the high content of lime, which adversely affects
the availability of plant nutrients

Management measures:

+ Properly timing tillage, minimizing tillage, leaving crop

residue on the surface, and including grasses and

legumes in the cropping system help to conserve

moisture, contro! erosion, and improve fertility.

+ Contour farming, grassed waterways, stripcropping, and

field windbreaks help to control erosion.

+ Chiseling or subsoiling during dry periods improves tilth

and increases the rate of water infiltration.

Interpretive Groups

Land capability classification: Ottumwa—Ille-3; Lakoma—
le-4

Range site: Ottumwa—Clayey; Lakoma—Thin Upland

Windbreak suitability group: Ottumwa—4; Lakoma—8

Pasture suitability group: Ottumwa—I; Lakoma—I

OwC—Ottumwa-Lakoma silty clays, 6 to 9
percent slopes

Composition

Ottumwa and similar soils: 50 to 55 percent
Lakoma and similar soils: 30 to 45 percent
Contrasting inclusions: 5 to 15 percent

Setting

Landform: Plains

Landform position: Ottumwa—back slopes; Lakoma—
shoulder slopes and the upper back slopes

Slope range: Ottumwa—®6 to 9 percent; Lakoma—6 to 9
percent

Shape of areas: Irregular

Size of areas: 30 to 500 acres
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Typical Profile
Ottumwa

Surface layer:
0 to 6 inches—dark grayish brown silty clay

Subsoil:

6 to 15 inches—dark grayish brown, calcareous clay

15 to 39 inches—grayish brown, calcareous clay

39 to 51 inches—light brownish gray, calcareous silty clay
that has masses of gypsum and other salts

Underlying layer:
51 to 60 inches—Ilight brownish gray, calcareous silty clay
that has masses of gypsum and other salts

LLakoma

Surface layer:
0 to 5 inches—dark grayish brown, calcareous silty clay

Subsoil:
5 to 21 inches—grayish brown, calcareous silty clay

Underlying layers:

21 to 28 inches—light brownish gray, calcareous silty
clay

28 to 60 inches—light gray, calcareous shale bedrock

Soil Properties and Qualities

Drainage class: Ottumwa—well drained; Lakoma—well
drained

Depth to bedrock: Ottumwa—very deep; Lakoma—
moderately deep

Depth to a contrasting layer: Ottumwa—40 to more than
60 inches over shale bedrock; Lakoma—20 to 40
inches over shale bedrock

Depth to a high water table: Ottumwa—more than 6 feet;
Lakoma—more than 6 feet

Flooding: Ottumwa—none; Lakoma—none

Ponding: Ottumwa—none; Lakoma—none

Permeability: Ottumwa—slow; Lakoma—slow

Available water capacity: Ottumwa—moderate, Lakoma—
low

Organic matter content: Ottumwa—moderate; Lakoma—
moderately low

Rate of surface runoff: Ottumwa—very high; Lakoma—
very high

Other properties: The Lakoma soil has a high content of
lime.

Inclusions

Contrasting inclusions:

« The very deep, moderately well drained Capa soils,
which have a sodium-affected subsoil and are on foot
slopes

« The very deep, dense Bullcreek soils, which have

Soil Survey

visible salts within a depth of 20 inches and are on the
foot slopes of fans and terraces

Similar inclusions:

+ Ottumwa soils that have with shale bedrock within a
depth of 40 inches

+ Soils that have a lighter colored surface layer than that
of the Ottumwa soil

+ Soils that contain more clay than the Ottumwa soil

Use and Management
Cropland

Main crops: Winter wheat, grain sorghum, oats, and
alfaifa

Management consideration: These soils are poorly suited
to cropland.

Management concerns: Ottumwa—wind erosion, water
erosion, and a slow rate of water infiltration;
lLakoma—wind erosion, water erosion, a slow rate of
water infiltration, the limited available water capacity,
and the high content of lime, which adversely affects
the availability of plant nutrients

Management measures:

« Properly timing tillage, minimizing tillage, leaving crop

residue on the surface, and including grasses and

legumes in the cropping system help to conserve
moisture, control erosion, and improve fertility.

» Contour farming, terraces, grassed waterways,

stripcropping, and field windbreaks help to control erosion.

« Chiseling or subsoiling during dry periods improves tilth

and increases the rate of water infiltration.

Interpretive Groups

Land capability classification: Ottumwa—IVe-7; Lakoma—
Ve-4

Range site: Ottumwa—Clayey; Lakoma—Thin Upland

Windbreak suitability group: Ottumwa—4,; Lakoma—=8

Pasture suitability group: Ottumwa—I; Lakoma—I

OxC—Ottumwa-Razor silty clays, 6 to 9
percent slopes

Composition

Ottumwa and similar soils: 50 to 60 percent
Razor and similar soils: 25 to 35 percent
Contrasting inclusions: 5 to 20 percent

Setting

Landform: Plains

Landform position: Ottumwa—back slopes; Razor—
shoulder slopes and the upper back slopes

Slope range: Ottumwa—56 to 9 percent, Razor—6 to 9
percent
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Shape of areas: Irregular
Size of areas: 20 to 450 acres

Typical Profile
Ottumwa

Surface layer:
0 to 6 inches—dark grayish brown silty clay

Subsoil:

6 to 15 inches—dark grayish brown, calcareous clay

15 to 39 inches—grayish brown, calcareous clay

39 to 51 inches—Ilight brownish gray, calcareous silty clay
that has masses of gypsum and other salts

Under/ying'/ayer:
51 to 60 inches—light brownish gray, calcareous silty clay
that has masses of gypsum and other salts

Razor

Surface layer:
0 to 4 inches—grayish brown silty clay

Subsoil:

4 to 14 inches—grayish brown silty clay

14 to 29 inches—light olive brown and light brownish gray,
calcareous silty clay

Underlying layer:
29 to 60 inches—light yeliowish brown, calcareous shale
bedrock

Soil Properties and Qualities

Drainage class: Ottumwa—well drained; Razor—well
drained

Depth to bedrock: Ottumwa—very deep; Razor—
moderately deep

Depth to a contrasting layer: Ottumwa—40 to more than
60 inches over shale bedrock; Razor—20 to 40
inches over shale bedrock

Depth to a high water table: Ottumwa—more than 6 feet;
Razor—more than 6 feet

Flooding: Ottumwa—none; Razor—none

Ponding: Ottumwa—none; Razor—none

Permeability: Ottumwa—slow; Razor—slow

Available water capacity: Ottumwa—moderate; Razor—
low

Organic matter content: Ottumwa—moderate; Razor—Ilow

Rate of surface runoff: Ottumwa—very high; Razor—high

Inclusions

Contrasting inclusions:

+ The well drained Arvada soils, which have a sodium-
affected subsoil and are on foot slopes

* The shallow, well drained Midway soils on shoulder
slopes
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Similar inclusions:

+ Soils that contain more silt and less clay than the
Ottumwa soil

* Soils that have a lighter colored surface layer than that
of the Ottumwa soil

Use and Management
Cropland and pasture

Main crops: Winter wheat, oats, and alfalfa

Management consideration: These soils are poorly suited
to cropland.

Management concerns: Ottumwa—wind erosion,
water erosion, and a slow rate of water infiltration;
Razor—wind erosion, water erosion, a slow rate of
water infiltration, and the limited available water
capacity

Management measures:

* Properly timing tillage, minimizing tillage, leaving

crop residue on the surface, and including grasses

and legumes in the cropping system help to

conserve moisture, control erosion, and improve

tilth.

+ Stripcropping, contour farming, terraces, grassed

waterways, and field windbreaks reduce the hazard of

erosion.

+ Chiseling or subsoiling during dry periods improves tilth

and increases the rate of water infiltration.

Interpretive Groups

Land capability classification: Ottumwa—IVe-7; Razor—
IVe-4

Range site: Ottumwa—Clayey; Razor—Clayey

Windbreak suitability group: Ottumwa—4; Razor—4

Pasture suitability group: Ottumwa—I|; Razor—I

OyC—Ottumwa-Razor-Savo complex, 6 to 15
percent slopes

Composition

Ottumwa and similar soils: 30 to 40 percent
Razor and similar soits; 20 to 35 percent
Savo and similar soils; 15 to 25 percent
Contrasting inclusions: 5 to 20 percent

Setting

Landform: Plains

Landform position: Ottumwa—back slopes; Razor—
summits and shoulder slopes; Savo—foot slopes

Slope range: Ottumwa——6 to 9 percent; Razor—6 to 15
percent; Savo—6 to 8 percent

Shape of areas: Irregular

Size of areas: 10 to 200 acres
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Typical Profile
Ottumwa

Surface layer:
0 to 6 inches—dark grayish brown silty clay

Subsoil:

6 to 15 inches—dark grayish brown, calcareous clay

15 to 39 inches—grayish brown, calcareous clay

39 to 51 inches—light brownish gray, calcareous silty clay
that has masses of gypsum and other salts

Underlying layer:
51 to 60 inches—light brownish gray, calcareous silty clay
that has masses of gypsum and other salts

Razor

Surface layer:
0 to 4 inches—grayish brown silty clay

Subsoil:

4 to 14 inches—grayish brown silty clay

14 to 29 inches—light olive brown and light brownish gray,
calcareous silty clay

Underlying layer:
29 to 60 inches—light yellowish brown, calcareous shale
bedrock

Savo

Surface layer:
0 to 6 inches—grayish brown silt loam

Subsoil:

6 to 13 inches—grayish brown silty clay loam

13 to 20 inches—Ilight olive brown silty clay loam

20 to 35 inches—grayish brown, calcareous silty clay
loam

35 to 60 inches—light yellowish brown, calcareous silty
clay loam

Soil Properties and Qualities

Drainage class: Ottumwa—well drained; Razor—well
drained; Savo—well drained

Depth to bedrock: Ottumwa—very deep; Razor—
moderately deep; Savo—very deep

Depth to contrasting parent material: Ottumwa—40 to
more than 60 inches over shale bedrock; Razor—20
to 40 inches over shale bedrock; Savo—more than 60
inches

Depth to a high water table: Ottumwa—more than 6 feet;
Razor—more than 6 feet; Savo—more than 6 feet
Flooding: Ottumwa—none; Razor—none; Savo—
none

Ponding: Ottumwa—none; Razor—none; Savo—none

Permeability: Ottumwa—slow; Razor—slow; Savo—
moderately slow

Soil Survey

Available water capacity: Ottumwa—moderate; Razor—
low; Savo—high

Organic matter content: Ottumwa—moderate; Razor—
low; Savo—moderate

Rate of surface runoff: Ottumwa—uvery high; Razor—very
high; Savo—high

Inclusions

Contrasting inclusions:

+ The shallow, well drained Midway soils on shoulder
slopes

+ The stratified Lohmiller soils on high flood plains

Use and Management

Dominant uses: Most of the acreage is used as pasture or
range.

Cropland and pasture

Main crops: Winter wheat, oats, and alfalfa

Management consideration: These soils are poorly suited
to cropland.

Management concerns: Ottumwa—wind erosion, water
erosion, and a slow rate of water infiltration; Razor—
wind erosion, water erosion, a slow rate of water
infiltration, and the limited available water capacity;
Savo—water erosion

Management measures:

« Properly timing tillage, minimizing tillage, leaving crop

residue on the surface, and including grasses and

legumes in the cropping system help to conserve
moisture, control erosion, and improve tilth.

« Stripcropping, contour farming, terraces, grassed

waterways, and field windbreaks help to control erosion.

« Chiseling or subsoiling during dry periods improves tilth

and increases the rate of water infiltration.

Interpretive Groups

Land capability classification: Ottumwa—IVe-7; Razor—
Vle-4; Savo—llle-1

Range site: Ottumwa—Clayey; Razor—Clayey, Savo—
Silty

Windbreak suitability group: Ottumwa—4; Razor—4;
Savo—3

Pasture suitability group: Ottumwa—I; Razor—I; Savo—F

PeC—Pierre clay, 6 to 9 percent slopes

Composition

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

Setting

Landform: Dissected plains



Haakon County, South Dakota

Landform position: Back slopes
Slope range: 6 to 9 percent
Shape of areas: Irregular

Size of areas: 20 to 400 acres

Typical Profile

Surface layer:
0 to 2 inches—grayish brown, calcareous clay

Transitional layer:
2 to 7 inches—light brownish gray, calcareous clay

Subsoil:

7 to 20 inches—light brownish gray, calcareous clay

20 to 27 inches—light brownish gray, calcareous clay that
has masses of gypsum

Underlying layers:

27 to 40 inches—light brownish gray, calcareous shale
bedrock that has masses of gypsum

40 to 60 inches—Ilight olive gray shale bedrock

Soil Properties and Qualities

Drainage class: Well drained

Depth to bedrock: Moderately deep

Depth to contrasting parent material: 20 to 40 inches over
shale bedrock

Depth to a high water table: More than 6 feet

Flooding: None

Ponding: None

Permeability: Very slow

Available water capacity: Low

Organic matter content: Low

Rate of surface runoff: High

Inclusions

Contrasting inclusions:

+ The shallow Samsil soils on shoulder slopes and<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>