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

This survey was made cooperatively by the Soil Conservation Service and
the South Dakota Agricultural Experiment Station. It is part of the technical
assistance furnished to the Turner County Conservation District. Financial
assistance was furnished by the South Dakota Department of Revenue, the
Turner County Commissioners, and the Old West Regional Commission. Major
fieldwork was performed in the period 1976-80. Soil names and descriptions
were approved in 1980. Unless otherwise indicated, statements in this
publication refer to conditions in the survey area in 1980.

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

Cover Farmstead on Clarno-Bonilla loams, 0 to 2 percent slopes.
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Foreword

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

This soil survey is designed for many different users. Farmers, ranchers,
foresters, and agronomists can use it to evaluate the potential of the soil and
the management needed for maximum food and fiber production. Planners,
community officials, engineers, developers, builders, and home buyers can use
the survey to plan land use, select sites for construction, and identify special
practices needed to insure proper performance. Conservationists, teachers,
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 Soil Conservation Service or the Cooperative Extension Service.

R. D. Swenson
State Conservationist
Soil Conservation Service
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soil survey of

Turner County, South Dakota

By Bruce O. Kunze, Soil Conservation Service

Soils surveyed by Bruce O. Kunze, Dennis M. Heil
and Wayne J. Bachman, Soil Conservation Service,

and Alan W, Hardison and Scott W. Anderson,

South Dakota State University

United States Department of Agriculture, Soil Conservation Service,
in cooperation with the South Dakota Agricultural Experiment Station

TURNER COUNTY is in the southeastern part of
South Dakota (fig. 1). It has a total area of 391,680
acres, which includes about 460 acres of water. Parker
is the county seat. Other towns and communities are
Chancellor, Centerville, Davis, Dolton, Hurley, Marion,
Monroe, and Viborg.

About 83 percent of the acreage in the county is

cropland, and about 11 percent supports native grass (3).

Corn, oats, soybeans, and alfalfa are the main crops.
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Figure 1.—Location of Turner County in South Dakota.

Farming is diversified; livestock and grain crops are the
main sources of income.

general nature of the county

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

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

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

Table 1 gives data on temperature and precipitation
for the survey area as recorded at Marion in the period
1951 to 1978. Table 2 shows probable dates of the first
freeze in fall and the last freeze in spring. Table 3
provides data on length of the growing season.

In winter the average temperature is 18 degrees F,
and the average daily minimum temperature is 28
degrees. The lowest temperature on record, which
occurred at Marion on January 1, 1974, is -31 degrees.
In summer the average temperature is 72 degrees, and
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the average daily maximum temperature is 85 degrees.
The highest recorded temperature, which occurred at
Marion on August 26, 1973, is 106 degrees.

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

The total annual precipitation is 24.08 inches. Of this,
18 inches, or about 75 percent, usually falls in April
through September, which includes the growing season
for most crops. In 2 years out of 10, the rainfall in April
through September is less than 14 inches. The heaviest
1-day rainfall during the period of record was 3.96 inches
at Marion on August 1, 1975. Thunderstorms occur on
about 40 days each year, and most occur in summer.

Average seasonal snowfall is about 38 inches. The
greatest snow depth at any one time during the period of
record was 41 inches. On an average of 39 days, at
least 1 inch of snow is on the ground. The number of
such days varies greatly from year to year.

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

physiography, relief, and drainage

Most of Turner County is on the James River Lowland
(4), which is a nearly level to gently rolling glacial till and
drift plain. The drainage pattern is poorly defined in
areas where small drainageways terminate in
depressions, but it is well defined along the larger
drainageways. This area is drained by the East and West
Forks of the Vermillion River and their tributaries.

“Turkey Ridge,” in the southwestern part of the
county, is on the James River Highlands. The landscape
is an undulating and gently roiling glacial drift plain that
is several hundred feet higher than the adjacent James
River Lowland. The two principal drainageways are
Turkey Ridge and Clay Creeks.

The northeastern part of the county is on the Coteau
Des Prairies, which is an undulating to gently rolling
glacial drift plain that has many small depressions. The
drainage pattern is poorly defined in most areas but is
well defined along the larger drainageways. The two
principal drainageways are Beaver and Long Creeks.

Elevation ranges from 1,180 feet above sea level in
the southeastern part of the county to about 1,640 feet
in the northeastern part.

Soil survey

settlement

Turner County is named after John W. Turner, an early
settler and onetime member of the Dakota Territorial
Legislature (5). It was established by the Dakota
Territorial Legislature in 1871. The original county
included land now in Lincoln County and part of the
former Jane County. Swan Lake was the first county
seat. In 1885, Parker was selected as the county seat.
The population of the county increased from 10,256 in
1890 to a high of 14,890 in 1930. It declined to 9,255 by
1980. According to the 1980 Census, Centerville has a
population of 892, Chancellor has one of 257, Hurley
has one of 419, Marion has one of 830, Monroe has one
of 170, Parker has one of 999, and Viborg has one of
812.

Roads are on almost every section line. Most have a
gravel or an asphalt surface. Most rural areas are served
by all-weather roads to centers of trade.

farming

Farming is the principal enterprise in Turner County.
About 73 percent of the farm income is derived from the
sale of livestock and livestock products (6). About
14,000 acres of cropland is irrigated. In 1975, the 1,290
farms in the county averaged 290 acres in size. The
trend is toward fewer and larger farms.

According to the South Dakota Crop and Livestock
Reporting Service, about 135,000 acres was planted to
corn in 1978, 85,000 acres to oats, 37,500 acres to
soybeans, 3,900 acres to sorghum, 1,800 acres to
barley, and 1,100 acres to wheat. The corn from 18,300
acres was harvested for silage. The rest was harvested
for grain.

natural resources

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

The principal source of water for domestic use and for
livestock is shallow wells. Wells drilled to a depth of 400
to 600 feet also provide water. Dugouts in areas of Arlo,
Baltic, Clamo, Dimo, Salmo, Tetonka, and Worthing soils
provide additional water for livestock and wildlife. Dams
constructed on small, deep drainageways also provide
water for livestock. An aquifer between Parker and Davis
provides sufficient water of good quality for irrigation.
Wells dug in this aquifer range from 30 to 150 feet deep.

Significant deposits of sand and gravel are in areas of
the Delmont-Enet association, which is described under
the heading “General soil map units.” Most of the sand
and gravel has an excessive amount of fine rock
fragments, such as shale, chalk, and clay ironstone,
which maks it unsuitable as concrete aggregate or as
construction material. It is suitable, however, as
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subgrade material for roads and as bituminous
aggregate.

Cottontail, red fox, whitetail deer, and upland game
birds, such as ring-necked pheasant, are the chief
wildlife resources. The wetlands provide waterfowl
production areas.

how this survey was made

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

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

The soil maps at the back of this publication were
prepared from aerial photographs.

The areas shown on a soil map are called map units.
Many map units are made up of one kind of soil;
however, in this county most are made up of two or
more kinds. The map units in this survey area are
described under “General soil map units” and “Detailed
soil map units.”

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

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






general soil map units
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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 10 associations in this county have been grouped
for broad interpretative purposes. The associations and
the groups are described on the pages that follow.
Because of differences in the detail of the general soil
maps and changes in the application of the soil
classification system, the names of the associations do
not coincide exactly with those on the general soil maps
in the published surveys of adjacent Clay, Hutchinson,
Lincoln, McCook, Minnehaha, and Yankton Counties.

soil descriptions

Well drained to somewhat poorly drained soils on
uplands, in upland swales, and in shallow upland
drainageways

These soils dominantly are nearly level to undulating
but are gently rolling to moderately steep along some
drainageways. They make up about 33 percent of the
county. About 84 percent of the acreage is cropland.
Corn, oats, soybeans, and alfalfa are the main crops.

1. Clarno-Bonilla association

Well drained and moderately well drained, nearly level to
gently rolling, loamy soils in convex areas and swales on
uplands

This association is on uplands characterized by many

shallow swales. The drainage pattern is well defined
along the larger drainageways but is poorly defined in

areas where drainageways terminate in small
depressions. Slopes range from 0 to 9 percent.

This association makes up about 10 percent of the
county. It is about 60 percent Clarno soils, 20 percent
Bonilla soils, and 20 percent minor soils.

The well drained, nearly level to gently rolling Clarno
soils are on convex parts of the landscape. Typically, the
surface layer is very dark grayish brown loam. The
subsoil is dark grayish brown, grayish brown, and light
brownish gray clay loam. It is calcareous in the lower
part. The underlying material is light yellowish brown and
pale yellow, mottled, calcareous clay loam.

The moderately well drained, nearly level Bonilla soils
are in swales. Typically, the surface layer is very dark
gray loam. The subsoil is dark gray, grayish brown, and
light brownish gray clay loam. It is calcareous in the
lower part. The underlying material is light brownish gray,
light yellowish brown, and light gray, mottled, calcareous
clay loam.

Minor in this association are the somewhat poorly
drained Crossplain soils in swales and drainageways; the
moderately well drained, calcareous Davison soils on
slight rises above the swales and depressions; the well
drained, calcareous Ethan soils on knolls; and the poorly
drained Tetonka soils in depressions.

About 90 percent of this association is cropland. Corn,
small grain, soybeans, and alfalfa are the main crops. In
the nearly level areas, these soils have few limitations. In
the more sloping areas, controlling erosion is the main
management concern. Conserving moisture also is a
concern.

This association is well suited to cultivated crops, tame
pasture and hay, range, and openland wildlife habitat.
The Clarno soils are only fairly well suited to most kinds
of building site development because of a moderate
shrink-swell potential. They are only fairly well suited to
septic tank absorption fields because of restricted
permeability. The Bonilla soils generally are unsuitable as
sites for buildings and septic tank absorption fields
because they are subject to flooding.

2. Clarno-Crossplain-Davison association

Well drained to somewhat poorly drained, nearly level to
undulating, loamy soils in convex areas, swales, and
shallow drainageways on uplands

This association is on uplands characterized by gentle
rises and many swales. The drainage pattern is poorly



defined. Many drainageways terminate in small
depressions. Slopes generally are short and complex.
They range from 0 to 6 percent.

This association makes up about 12 percent of the
county. It is about 55 percent Clarno soils, 25 percent
Crossplain soils, 10 percent Davison soils, and 10
percent minor soils (fig. 2).

The well drained and moderately well drained, gently
undulating and undulating Clarno soils are on slight rises.

Soil survey

Typically, the surface layer is very dark gray loam. The
subsoil is dark grayish brown, grayish brown, and light
brownish gray clay loam. It is calcareous in the lower
part. The underlying material is light brownish gray, light
gray, and light yellowish brown, mottled, calcareous clay
loam.

The somewhat poorly drained, nearly level Crossplain
soils are in swales and shallow drainageways. Typically,
the surface layer is dark gray clay loam. The subsoil is

Figure 2.—Pattern of soils and parent material in the Clarno-Crossplain-Davison association.
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dark gray, gray, and light brownish gray, mottled clay and
clay loam. The underlying material is light brownish gray
and light yellowish brown, mottled, calcareous clay loam.

The moderately well drained, gently undulating
Davison soils occur as convex areas intermingled with
areas of the Clarno soils above swales and depressions.
Typically, the surface layer is dark grayish brown loam.
The next layer is grayish brown clay loam. The
underlying material is light yellowish brown clay loam. It
is mottled and has accumulations of gypsum in the lower
part. The soils are calcareous throughout.

Minor in this association are the moderately well
drained Bonilla soils in swales and the poorly drained
Tetonka and very poorly drained Worthing soils in
depressions.

About 90 percent of this association is cropland. Corn,
small grain, soybeans, and alfalfa are the main crops.
The Clarno soils have few limitations. Controlling
wetness on the Crossplain soils and improving fertility in
the Davison soils are the main management concerns.
Conserving moisture during dry periods also is a
concern.

This association is well suited to cultivated crops, tame
pasture and hay, range, and openland wildlife habitat.
The Clarno soils are poorly suited to most kinds of
building site development and sanitary facilities because
of the wetness. The Crossplain and Davison soils
generally are unsuitable as sites for buildings and
sanitary facilities because of the wetness. Flooding also
is a hazard on the Crossplain soils.

3. Clarno-Ethan association

Well drained, nearly level to moderately steep, loamy
soils on uplands

This association is on uplands. The drainage pattern is
well defined along the larger drainageways. It is poorly
defined in areas where small drainageways terminate in
small depressions. Slopes are dominantly 2 to 25
percent but range from 0 to 25 percent.

This association makes up about 11 percent of the
county. It is about 50 percent Clarno soils, 25 percent
Ethan soils, and 25 percent minor soils.

The nearly level to moderately sloping Clarno soils are
on smooth side slopes. Typically, the surface layer is
very dark gray loam. The subsoil is very dark grayish
brown, grayish brown, and light gray clay loam. It is
calcareous in the lower part. The underlying material is
light gray and pale yellow, mottled, calcareous clay loam.

The undulating to moderately steep Ethan soils are on
knolls and the upper side slopes. Typically, the surface
layer is dark grayish brown loam. The next layer is light
brownish gray clay loam. The underlying material is light
gray and pale yellow, mottled clay loam. The soils are
calcareous throughout.

Minor in this association are the moderately well
drained Bonilla soils and the somewhat poorly drained
Crossplain soils in swales and drainageways, the well
drained Betts soils on the steeper sides of breaks along
rivers and their tributaries, and the poorly drained
Tetonka and very poorly drained Worthing soils in
depressions.

About 80 percent of this association is cropland. Corn,
small grain, soybeans, and alfalfa are the main crops.
The steeper areas along drainageways support native
grass and are used for grazing. Controlling erosion,
conserving moisture, and improving fertility are the main
concerns in managing the major soils for crops.

This association generally is well suited to cultivated
crops and to tame pasture and hay, range, and openland
and rangeland wildlife habitat in the less sloping areas.
The major soils are only fairly well suited to most kinds
of building site development because of a moderate
shrink-swell potential and because of the slope in the
steeper areas. They are only fairly well suited to septic
tank absorption fields because of restricted permeability.

Well drained, moderately well drained, somewhat
poorly drained, and very poorly drained soils on
uplands and in swales, shallow drainageways, and
depressions in the uplands

These soils dominantly are nearly level to gently rolling
but are strongly sloping to moderately steep in some
areas. They make up about 52 percent of the county.
About 85 percent of the acreage is cropland. Corn, oats,
soybeans, and alfalfa are the main crops.

4. Egan-Trent association

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

This association is on uplands characterized by many
shallow swales. The drainage pattern is well defined
along the larger drainageways. It is poorly defined in
areas where small drainageways terminate in
depressions. Slopes range from 0 to 6 percent.

This association makes up about 16 percent of the
county. It is about 60 percent Egan soils, 15 percent
Trent soils, and 25 percent minor soils.

The well drained, nearly level to undulating Egan soils
are on the higher parts of the landscape. Typically, the
surface layer is very dark gray silty clay loam. The
subsoil is dark grayish brown, brown, and grayish brown
silty clay loam and clay loam. It is calcareous in the
lower part. The underlying material is light yellowish
brown, mottled, calcareous clay loam.

The moderately well drained, nearly level Trent soils
are in swales. Typically, the surface layer is very dark
gray silty clay loam. The subsoil is very dark grayish
brown, grayish brown, and light brownish gray, mottied
silty clay loam. It is calcareous in the lower part. The



underlying material is light gray, mottled, calcareous silty
clay loam.

Minor in this association are the somewhat poorly
drained Chancellor soils in swales; the well drained,
calcareous Ethan soils on knolls; the poorly drained
Tetonka and very poorly drained Worthing soils in
depressions; and well drained Wentworth soils in
positions on the landscape similar to those of the Egan
soils.

About 90 percent of this association is cropland. Corn,
small grain, soybeans, and alfalfa are the main crops. In
the nearly level areas, these soils have few limitations. In
the undulating areas, controlling erosion is the main
concern of management. Conserving moisture also is a
concern.

This association is well suited to cultivated crops, tame
pasture and hay, and openland wildlife habitat. The Egan
soils are only fairly well suited to building site
development because of a moderate shrink-swell
potential. They are fairly well suited to most sanitary
facilities. The Trent soils generally are unsuitable as sites
for buildings and septic tank absorption fields because
they are subject to flooding.

5. Wentworth-Chancellor-Wakonda association

Well drained to somewhat poorly drained, nearly level to
undulating, silty soils in convex areas, swales, and
shallow drainageways on uplands

This association is on uplands characterized by gentle
rises and many swales. The drainage pattern is poorly
defined. Many drainageways terminate in small
depressions. Slopes range from O to 6 percent.

This association makes up about 12 percent of the
county. It is about 40 percent Wentworth soils, 25
percent Chancellor soils, 15 percent Wakonda soils, and
20 percent minor soils.

The well drained and moderately well drained, nearly
leve! to undulating Wentworth soils are on slight rises.
Typically, the surface layer is very dark gray silty clay
loam. The subsoil is dark grayish brown, grayish brown,
and light brownish gray silty clay loam. It is calcareous
and mottled in the lower part. The underlying material is
pale yellow, mottled, calcareous silty clay loam and light
gray, mottled, calcareous clay loam.

The somewhat poorly drained, nearly level Chancellor
soils are in swales and shallow drainageways. Typically,
the surface layer is very dark gray silty clay loam. The
subsoil is very dark gray, dark gray, and light brownish
gray silty clay and silty clay loam. it is mottled in the
lower part. The underlying material is light yellowish
brown and light gray, mottled, calcareous silty clay loam.
It has accumulations of gypsum in the lower part.

The moderately well drained, nearly level Wakonda
soils occur as areas intermingled with areas of the
Wentworth soils above swales and depressions.
Typically, the surface layer is dark gray silty clay loam.

Soil survey

The next layer is dark gray and olive brown silty clay
loam. The underlying material is light brownish gray silty
clay loam, light yellowish brown loam, and pale yellow
clay loam. It is mottled. It has accumulations of gypsum
in the lower part. The soils are calcareous throughout.

Minor in this association are the well drained Egan
soils in positions on the landscape similar to those of the
Wentworth soils; the well drained, calcareous Ethan soils
on knolls; the poorly drained Tetonka and very poorly
drained Worthing soils in depressions; and the
moderately well drained Trent soils in swales.

About 90 percent of this association is cropland. Corn,
small grain, soybeans, and alfalfa are the main crops.
Controlling wetness on the Chancellor soils and
improving fertility in the Wakonda soils are the main
management concerns. Conserving moisture also is a
concern.

This association is well suited to cultivated crops, tame
pasture and hay, and openland wildlife habitat. The
Wentworth soils are poorly suited and the Chancellor
and Wakonda soils generally unsuited to most kinds of
building site development and sanitary facilities because
of the wetness. Flooding also is a hazard on the
Chancellor soils.

6. Egan-Ethan association

Well drained, nearly level to moderately steep, silty and
loamy soils on uplands

This association is on uplands. The drainage pattern is
well defined along the larger drainageways. It is poorly
defined in areas where small drainageways terminate in
small depressions. Slopes range from 0 to 25 percent.

This association makes up about 17 percent of the
county. It is about 50 percent Egan soils, 30 percent
Ethan soils, and 20 percent minor soils (fig. 3).

The nearly level to gently rolling Egan soils are on
smooth side slopes. Typically, the surface layer is very
dark gray silty clay loam. The subsoil is dark grayish
brown, brown, and grayish brown silty clay loam and clay
loam. It is calcareous in the lower part. The underlying
material is light yellowish brown, mottled, calcareous clay
loam.

The undulating to moderately steep Ethan soils are on
knolls and the upper side slopes. Typically, the surface
layer is dark grayish brown loam. The next layer is light
brownish gray clay loam. The underlying material is light
gray and pale yellow, mottled clay loam. The soils are
calcareous throughout.

Minor in this association are the well drained Betts
soils on the steeper sides of breaks along rivers and
their tributaries, the poorly drained Tetonka and very
poorly drained Worthing soils in depressions, the
moderately well drained Trent and somewhat poorly
drained Chancellor and Lamo soils in swales and
shallow drainageways, and the well drained Wentworth
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Figure 3.—Pattern of soils and parent material in the Egan-Ethan association.

soils in positions on the landscape similar to those of the
Egan soils.

About 80 percent of this association is cropland. Corn,
small grain, soybeans, and alfalfa are the main crops.
The steeper areas along drainageways support native
grass and are used for grazing. Controlling erosion,
conserving moisture, and improving fertility are the main
concerns in managing the major soils for crops.

This association generally is well suited to cultivated
crops, tame pasture and hay, range, and openiand and
rangeland wildlife habitat in the less sloping areas. The
major soils are only fairly well suited to most kinds of
building site development because of a moderate shrink-
swell potential and because of the slope in the steeper
areas. They are only fairly well suited to septic tank
absorption fields because of restricted permeability.

7. Egan-Worthing assoclation
Well drained and very poorly drained, level to gently
rolling, silty soils on uplands and in upland depressions

This association is on uplands characterized by many
depressions. The drainage pattern is poorly defined, and

drainageways generally terminate in depressions. Slopes
generally are short and convex. They range from 0 to 9
percent,

This association makes up about 7 percent of the
county. It is about 45 percent Egan soils, 15 percent
Worthing soils, and 40 percent minor soils.

The well drained, nearly level to gently rolling Egan
soils are on smooth side slopes. Typically, the surface
layer is very dark gray silty clay loam. The subsoil is dark
grayish brown, brown, and grayish brown silty clay loam
and clay loam. It is calcareous in the lower part. The
underlying material is light yellowish brown, mottled,
calcareous clay loam.

The very poorly drained, level Worthing soils are in
depressions. Typically, the surface layer is very dark gray
silty clay loam. The subsaoil is very dark gray, dark gray,
and gray silty clay. It is calcareous in the lower part. The
underlying material is light gray, mottled, calcareous silty
clay loam.

Minor in this association are the very poorly drained
Baltic and somewhat poorly drained Chaska soils on
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flood plains, the well drained Betts and Ethan soils on
knolls and the steeper side slopes, and the well drained
Huntimer and Wentworth soils in positions on the
landscape similar to those of the Egan soils.

About 65 percent of this association is cropland, but
most areas of the Worthing soils are range and are used
for grazing or wildlife habitat. Corn, small grain,
soybeans, and alfalfa are the main crops. Controlling
erosion and conserving moisture are the main
management concerns on the Egan soils. The ponding is
the main concern on the Worthing soils.

The Egan soils are well suited to cultivated crops,
tame pasture and hay, range, and openland wildlife
habitat. The Worthing soils are unsuited to cultivated
crops and fairly well suited to tame pasture and hay and
to range. They are well suited to wetland wildiife habitat.
The Egan soils are only fairly well suited to most kinds of
building site development because of a moderate shrink-
swell potential. They are only fairly well suited to septic
tank absorption fields because of restricted permeability.

Soil survey

The Worthing soils generally are unsuitable as sites for
buildings and sanitary facilities because of the ponding.

Well drained, somewhat poorly drained, and poorly
drained soils on flood plains

These soils dominantly are nearly level but are gently
sloping in some areas. They make up about 10 percent
of the county. About 75 percent of the acreage is
cropland. Corn, oats, soybeans, and alfalfa are the main
crops.

8. Roxbury-Davis-Chaska assoclation

Well drained and somewhat poorly drained, nearly level
and gently sloping, silty and loamy soils on flood plains

This association is on flood plains that are dissected
by deep channels. Slopes range from 0 to 6 percent.

This association makes up about 3 percent of the
county. It is about 30 percent Roxbury soils, 25 percent
Davis soils, 20 percent Chaska soils, and 25 percent
minor soils (fig. 4).

Figure 4.—Pattern of soils in the Roxbury-Davis-Chaska and Delmont-Enet associations.
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The well drained, nearly level Roxbury soils are on the
lower parts of the flood plains adjacent to the channels.
Typically, the surface layer is dark gray silt loam. The
subsoil is grayish brown silt loam. The underlying
material is light brownish gray loam and silt loam
stratified with thin layers of fine sandy loam.

The well drained, nearly level and gently sloping Davis
soils are on the higher parts of the flood plain generally
adjacent to the uplands. Typically, the surface layer is
very dark gray loam. The subsurface layer is very dark
gray silt loam. The subsoil is very dark gray and dark
gray silt loam and loam. It is calcareous in the lower
part. The underlying material is grayish brown,
calcareous silt loam.

The somewhat poorly drained, nearly level Chaska
soils are on low parts of the flood plains adjacent to the
channels. Typically, the surface layer is dark gray loam.
The underlying material is dark gray and gray stratified
silt loam and loam.

Minor in this association are the poorly drained Clamo
soils on the low parts of the flood plains and Delmont,
Dimo, and Enet soils on terraces near the outer edges of
the flood plains. Delmont, Dimo, and Enet soils are
underlain by gravelly material.

About 75 percent of this association is cropland. Corn,
small grain, soybeans, and alfalfa are the main crops. A
few areas are irrigated. The channeled Chaska soils
support native grass and in some areas native trees and
shrubs. There are few limitations in managing the
Roxbury and Davis soils for crops.

This association is well suited to cultivated crops and
to tame pasture and hay, range, and openland and
rangeland wildlife habitat. The Chaska and Roxbury soils
generally are unsuited to building site development and
sanitary facilities because they are subject to flooding.
The areas of the Davis soils that are not subject to
flooding are only fairly well suited to most kinds of
building site development because of a moderate shrink-
swell potential. They are only fairly well suited to septic
tank absorption fields because of restricted permeability.

9. Clamo-Lamo association

Poorly drained and somewhat poorly drained, level and
nearly level, clayey and silty soils on flood plains

This association is on flood plains that are dissected
by a meandering channel. Slopes range from 0 to 2
percent.

This association makes up about 7 percent of the
county. It is about 35 percent Clamo soils, 25 percent
Lamo soils, and 40 percent minor soils.

The poorly drained, level Clamo soils are on the low
parts of the flood plains. Typically, the surface layer is
very dark gray silty clay. The subsoil is dark gray silty
clay and silty clay loam. It is calcareous in the lower part.
The underlying material is gray and light olive gray,
mottled, calcareous silty clay loam.
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The somewhat poorly drained, nearly level Lamo soils
are higher on the flood plains than the Clamo soils.
Typically, the surface layer is very dark gray silty clay
loam. The subsurface layer is dark gray silty clay loam.
The next layer also is dark gray silty clay loam. The
underlying material is light brownish gray and gray,
mottled silty clay loam. It has accumulations of gypsum.
The soils are calcareous throughout.

Minor in this association are the poorly drained Arlo
and very poorly drained Baltic soils on the low parts of
the flood plains, the well drained Roxbury soils on the
high parts of the flood plains, the somewhat poorly
drained Chaska soils in shallow drainageways, and the
somewhat poorly drained Dimo and poorly drained
Salmo soils in positions on the landscape similar to
those of the Clamo and Lamo soils. Dimo soils are
underlain by gravelly material. Salmo soils have visible
salts at or near the surface.

About 75 percent of this association is cropland. Some
areas support native grass and are used for grazing or
wildlife habitat. Corn, small grain, soybeans, and alfalfa
are the main crops. Controlling wetness is the main
concern in managing the major soils for crops. Improving
tilth also is a concern.

This association is well suited to cultivated crops,
range, tame pasture and hay, and openland wildlife
habitat. It is only fairly well suited to rangeland wildlife
habitat. The major soils are generally unsuited to
buildling site development and sanitary facilities because
of the flooding and the wetness.

Somewhat excessively drained and well drained
soils on terraces

These soils dominantly are nearly level but are
undulating in some areas. They make up about 5 percent
of the county. About 80 percent of the acreage is
cropland. Some areas are irrigated. Corn, oats,
soybeans, and alfalfa are the main crops.

10. Delmont-Enet association

Somewhat excessively drained and well drained, nearly
level to undulating, loamy soils on terraces

This association is on terraces. The drainage pattern is
poorly defined in most areas. Slopes range from 0 to 6
percent.

This association makes up about 5 percent of the
county. It is about 45 percent Delmont soils, 35 percent
Enet soils, and 20 percent minor soils (fig. 4).

The somewhat excessively drained Delmont soils are
on the middle and upper, plane and convex side slopes.
Typically, the surface layer is very dark gray loam. The
subsoil is very dark grayish brown loam. The underlying
material is multicolored, calcareous gravelly sand.

The well drained Enet soils are on the smooth lower
side slopes and in swales. Typically, the surface layer is
very dark gray loam. The subsoil is very dark grayish
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brown and dark grayish brown loam and fine sandy
loam. The underlying material is grayish brown,
calcareous gravelly loamy sand and multicolored,
calcareous gravelly sand.

Minor in this association are the very poorly drained
Baltic soils in depressions, the well drained Blendon soils
in positions on the landscape similar to those of the
Delmont and Enet soils, the well drained Davis and
Roxbury soils on flood plains, and the somewhat poorly
drained Dimo soils in swales.

About 80 percent of this association is cropland. Corn,
small grain, soybeans, and alfalfa are the main crops.

Much of the acreage is irrigated. Some areas support
native grass and are used for grazing. Conserving
moisture and controlling erosion in the undulating areas
are the main concerns in managing the major soils for
crops.

This association is only fairly well suited to cultivated
crops and tame pasture and hay because the soils are
droughty. It is well suited to most kinds of building site
development. The major soils are poorly suited to
sanitary facilities because of a poor filtering capacity and
the likelihood of seepage. They are a probable source of
sand and gravel for use as road construction material.
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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 of a soil
for specific uses. They also can be used to plan the
management needed for those uses. More information
on each map unit, or soil, is given under “‘Use and
management of the soils.”

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

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

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

Soils of one series can differ in texture of the surface
layer or of the underlying material. They also can differ in
slope, stoniness, salinity, wetness, degree of erosion,
and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into so//
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, Davis loam, 0 to 2 percent
slopes, is one of several phases in the Davis series.

Some map units are made up of two or more major
soils. These map units are called soil complexes. A soil
complex consists of two or more soils that occur as
areas so intricately mixed or so small that they cannot
be shown separately on the soil maps. The pattern and
proportion of the soils are somewhat similar in all areas.
Ethan-Egan complex, 2 to 6 percent slopes, is an
example.

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

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

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 Clay,
Hutchinson, Lincoln, McCook, Minnehaha, and Yankton
Counties. Differences are the result of variations in the
design and composition of map units or changes in the
application of the soil classification system.

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

soil descriptions

Ac—Alcester silt loam. This deep, moderately well
drained, nearly level soil is on foot slopes and alluvial
fans. It is occasionally flooded. Areas are 5 to more than
500 acres in size and are long and narrow.

Typically, the surface layer is dark gray silt loam about
10 inches thick. The subsurface layer is dark gray silty
clay loam about 7 inches thick. The subsoil is friable,
dark grayish brown and pale brown silty clay loam about
29 inches thick. The underlying material to a depth of 60
inches is light yellowish brown silty clay loam and silt
loam. In some areas the subsoil and underlying material
contain more sand. In other areas the depth to free
carbonates is 20 to 36 inches.

Included with this soil in mapping are small areas of
the somewhat poorly drained Chancellor and Lamo soils.
These soils make up less than 10 percent of any one
mapped area. They are in positions on the landscape
similar to those of the Alcester soil.

The content of organic matter and fertility are high in
the Alcester soil. Permeability is moderate. Available
water capacity is high. A seasonal high water table is at
a depth of 3 to 6 feet during wet periods. Runoff is siow.

Most of the acreage is cropland. This soil is well suited
to cultivated crops and to tame pasture and hay. It has
few limitations. Alfalfa, Garrison creeping foxtail,
intermediate wheatgrass, and smooth bromegrass are
suitable pasture plants. In some years fieldwork is
delayed because of runoff from adjacent soils, but in
most years the additional moisture is beneficial.
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This soil is well suited to windbreaks and
environmental plantings. Most climatically suited trees
and shrubs grow well, especially those that require an
abundant moisture supply.

This soil generally is unsuitable as a site for buildings
and sanitary facilities because of the flooding and the
wetness.

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

Ar—Arlo clay loam. This poorly drained, nearly level
soil is on flood plains. It is frequently flooded for brief
periods after heavy rainfall or rapid snowmelt. It is
moderately deep over gravelly material. Areas range
from 10 to more than 500 acres in size and are irregular
in shape.

Typically, the surface layer is dark gray clay loam
about 11 inches thick. The next 7 inches is gray, friable
loam. The upper part of the underlying material is light
gray and light brownish gray, mottled sandy clay loam.
The lower part to a depth of 60 inches is light olive
brown and light gray, mottled gravelly sand and loamy
sand. The soil is calcareous throughout.

Included with this soil in mapping are small areas of
Baltic, Clamo, Dimo, and Salmo soils. These soils make
up less than 15 percent of any one mapped area. They
are in positions on the landscape similar to those of the
Arlo soil. They contain less calcium carbonate within a
depth of 16 inches than the Arlo soail. Also, Baltic and
Clamo soils contain more clay throughout and are more
than 40 inches deep to gravelly material. Saimo soils
have visible salts at or near the surface.

The content of organic matter is moderate and fertility
medium in the Arlo soil. Permeability is moderate in the
upper part of the soil and rapid in the underlying gravelly
material. Available water capacity is moderate. A
seasonal high water table is within a depth of 2 feet in
the spring of most years. Runoff is slow. The shrink-swell
potential is moderate in the upper part of the soil and
low in the underlying material.

Most of the acreage is cropland. This soil is fairly well
suited to cultivated crops and to tame pasture and hay.
Examples of suitable pasture plants are alfalfa, Garrison
creeping foxtail, intermediate wheatgrass, reed
canarygrass, and smooth bromegrass. Because of the
wetness, late planted crops are better suited than early
planted crops. The availability of plant nutrients is
adversely affected by the high content of lime. Fieldwork
is delayed in some years because of the wetness and
the flooding. Installing a drainage system helps to control
the wetness. Leaving crop residue on the surface
improves fertility and helps to control wind erosion.

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

This soil generally is unsuitable as a site for buildings
and sanitary facilities because of the flooding and the

Soil survey

wetness. It is a probable source of sand and gravel for
use as road construction material.
The capability unit is |llw-3; Subirrigated range site.

Ba—Baltic siity clay loam. This deep, very poorly
drained, level soil is on flood plains and in depressions in
the uplands. It is ponded after heavy rainfall or rapid
snowmelt. Areas are 5 to several hundred acres in size
and are circular or long and narrow.

Typically, the surface layer is very dark gray silty clay
loam about 12 inches thick. The subsoil is very dark
gray, firm silty clay about 20 inches thick. The underlying
material to a depth of 60 inches is dark gray, mottled
silty clay. It has accumulations of gypsum crystals. The
soil is calcareous throughout. In some areas the content
of clay is lower throughout the profile. In places sand
and gravel are below a depth of 40 inches.

Included with this soil in mapping are small areas of
Chancellor, Crossplain, Davison, Wakonda, and Salmo
soils. These soils make up less than 15 percent of any
one mapped area. The somewhat poorly drained
Chancellor and Crossplain soils are slightly higher on the
landscape than the Baltic soil. The moderately well
drained Davison and Wakonda soils have a higher
content of lime within a depth of 16 inches than the
Baltic soil. They are on slight rises above the Baltic soil.
Salmo soils have visible salts at or near the surface.
They are in positions on the landscape similar to those
of the Baltic soil.

The content of organic matter and fertility are high in
the Baltic soil. Permeability is slow. Available water
capacity is high. A seasonal high water table is within a
depth of 2 feet most of the year. As much as 1 foot of
water ponds on the surface during some wet periods.
Runoff is ponded. The shrink-swell potential is high.

Most of the acreage is used for range or tame pasture
and hay. Some areas are drained and used as cropland.
This soil is fairly well suited to range. The native
vegetation dominantly is slough sedge, northern
reedgrass, and rivergrass. After continued overuse,
these species lose vigor and are replaced by spikesedge
and other less palatable species. Garrison creeping
foxtail and reed canarygrass are suitable pasture plants.

If drained, this soil is fairly well suited to cultivated
crops and to windbreaks and environmental plantings. In
many areas, however, it cannot be drained because of a
lack of suitable outlets. The trees and shrubs that require
an abundant moisture supply grow especially well.

This soil generally is unsuitable as a site for buildings
and most sanitary facilities because of the ponding.

The capability unit is Vw-2; Shallow Marsh range site.

Bb—Baltic silty clay loam, ponded. This deep, very
poorly drained, level soil is on flood plains and in
depressions in the uplands. It is ponded most of the
year. Areas are 5 to several hundred acres in size and
are oval.
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Typically, the surface layer is very dark gray silty clay
loam about 18 inches thick. The subsoil is about 31
inches of very dark gray and gray, firm silty clay and
clay. The underlying material to a depth of 60 inches is
light gray and pale olive, mottled silty clay loam. The soil
is calcareous throughout. In places free carbonates are
leached to a depth of 35 inches or more. In some areas
the soil contains less clay. In other areas sand and
gravel are below a depth of 40 inches.

Included with this soil in mapping are small areas of
Davison, Salmo, and Wakonda soils. These soils make
up less than 10 percent of any one mapped area. The
moderately well drained Davison and Wakonda soils
have a higher content of lime within a depth of 16 inches
than the Baltic soil. They are on slight rises above the
Baltic soil. Salmo soils have visible salts at or near the
surface. They are in positions on the landscape similar to
those of the Baltic soil.

The content of organic matter and fertility are high in
the Baltic soil. Permeability is slow. Available water
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capacity is high. As much as 2 feet of water ponds on
the surface during wet periods. Runoff is ponded. The
shrink-swell potential is high.

Most areas are used as wildlife habitat (fig. 5). This
soil is well suited to wetland wildlife habitat. The native
vegetation is mainly aquatic plants, such as rushes,
cattails, and sedges. Establishing level ditches, shallow
pits, and other areas where water can accumulate
enhances the habitat for wetland wildlife.

This soil is unsuited to cultivated crops, tame pasture
and hay, and windbreaks and environmental plantings. It
is unsuitable as a site for buildings and most sanitary
facilities because of the ponding.

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

BeE—Betts-Ethan loams, 15 to 40 percent slopes.
These deep, well drained, moderately steep and steep
soils are on uplands that generally are dissected by well
defined drainageways. They are on breaks along the
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Figure 5.—An area of Baltic silty clay loam, ponded, used as habitat for wetland wildiife.
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major streams and their tributaries. The Betts soil is on
the upper parts of the slopes and on ridgetops. The
Ethan soil is on the mid and lower side slopes. Few to
many scattered stones are on the surface. Areas are 5
to more than 1,000 acres in size and are irregular in
shape. They are 60 to 70 percent Betts soil and 25 to 35
percent Ethan soil. The two soils occur as areas so
closely intermingled or so small that mapping them
separately is not practical.

Typically, the surface layer of the Betts soil is dark
grayish brown loam about 4 inches thick. The next 5
inches is grayish brown, friable clay loam. The underlying
material to a depth of 60 inches is light brownish gray,
mottled clay loam. The soil is calcareous throughout.

Typically, the surface layer of the Ethan soil is very
dark gray loam about 8 inches thick. The next 13 inches
is light brownish gray, friable, calcareous clay loam. The
underlying material to a depth of 60 inches is light gray
and pale yellow, calcareous clay loam. In places the
depth to free carbonates is more than 9 inches.

Included with these soils in mapping are small areas of
Chaska, Davis, and Talmo soils. These included soils
make up less than 15 percent of any one mapped area.
Chaska and Davis soils are dark to a depth of more than
20 inches. The somewhat poorly drained Chaska soils
are in drainageways. Davis soils are on fans and foot
slopes. Talmo soils have sand and gravel within a depth
of 14 inches. They are in positions on the landscape
similar to those of the Betts soil.

The content of organic matter and fertility are low in
the Betts and Ethan soils. Permeability is moderate in
the upper part of the profile and moderately slow in the
underlying material. Available water capacity is high.
Runoff is rapid. The shrink-swell potential is moderate.

Most of the acreage supports native grasses. These
soils are fairly well suited to range. The native vegetation
dominantly is little bluestem, needlegrass, and sideoats
grama. Overused areas are dominated by blue grama,
needleandthread, Kentucky bluegrass, and annual
grasses and weeds.

These soils generally are too steep for cultivated
crops, tame pasture and hay, windbreaks and
environmental plantings, building site development, and
sanitary facilities.

The Betts soil is in capability unit Vlle-1, Thin Upland
range site; the Ethan soil is in capability unit Vle-3, Silty
range site.

BhE—Betts-Talmo complex, 12 to 40 percent
slopes. These strongly sloping to steep soils are on
uplands that in some areas are dissected by well defined
drainageways. They are on breaks along the major
streams and their tributaries. The Betts soil is deep and
well drained. The excessively drained Talmo soil is very
shallow over sand and gravel. It occurs as small
scattered areas on knolls. In some areas few to many
scattered stones are on the surface. Areas are 10 to
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more than 500 acres in size and are irregular in shape.
They are about 65 to 75 percent Betts soil and 10 to 20
percent Talmo soil. The two soils occur as areas so
closely intermingled or so small that mapping them
separately is not practical.

Typically, the surface layer of the Betts soil is dark
grayish brown loam about 4 inches thick. The next 5
inches is grayish brown, friable clay loam. The underlying
material to a depth of 60 inches is light brownish gray,
mottled clay loam. The soil is calcareous throughout.

Typically, the surface layer of the Talmo soil is very
dark gray gravelly loam about 7 inches thick. The
underlying material to a depth of 60 inches is
multicolored gravelly loamy sand and very gravelly sand.
The soil is calcareous throughout.

Included with these soils in mapping are small areas of
Clarno, Davis, and Delmont soils. These included soils
make up less than 15 percent of any one mapped area.
Clarno and Davis soils are lower on the landscape than
the Betts and Talmo soils. Also, Clarno soils are leached
of free carbonates to a greater depth than the Betts soil
and have a thicker surface layer. Davis soils are dark to
a depth of more than 20 inches. Delmont soils are
underlain by gravelly material at a depth of 14 to 20
inches. They are in positions on the landscape similar to
those of the Taimo sail.

The content of organic matter and fertility are low in
the Betts and Talmo soils. Permeability is moderate in
the upper part of the Betts soil and moderately slow in
the underlying material. It is rapid in the Talmo soil.
Available water capacity is high in the Betts soil and low
in the Talmo soil. Runoff is rapid on the Betts soil and
slow on the Talmo soil. The shrink-swell potential is
moderate in the Betts soil and low in the Talmo soil.

Although most of the acreage supports native grasses,
these soils are poorly suited to range. The native
vegetation on the Betts soil dominantly is little bluestem,
sideoats grama, needleandthread, and prairie dropseed.
That on the Talmo soil dominantly is blue grama,
needleandthread, and sideoats grama. Overused areas
are dominated by Kentucky bluegrass, blue grama,
threadleaf sedge, and unpalatable forbs.

These soils generally are too steep and too shallow
over the underlying material for cultivated crops, tame
pasture and hay, and windbreaks and environmental
plantings. They are too steep for building site
development and sanitary facilities. The Talmo soil is a
probable source of sand and gravel, which can be used
as road construction material.

The Betts soil is in capability unit Vile-1, Thin Upland
range site; the Talmo soil is in capability unit Vls-3, Very
Shallow range site.

BkA—Blendon fine sandy loam, 0 to 2 percent
slopes. This deep, well drained, nearly level soil is on
terraces. Areas are 10 to 100 acres in size and irregular
in shape. Slopes are short and complex.
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Typically, the surface layer is very dark grayish brown
fine sandy loam about 8 inches thick. The subsoil is dark
grayish brown and brown, very friable fine sandy loam
about 28 inches thick. The underlying material to a depth
of 60 inches is pale brown and very pale brown fine
sandy loam and loamy sand. It is calcareous in the lower
part. In some areas the soil is dark to a depth of less
than 20 inches. In other areas it is subject to rare
flooding.

Included with this soil in mapping are small areas of
Davis, Dempster, and Enet soils. These soils make up
less than 15 percent of any one mapped area. They
contain more clay in the subsoil than the Blendon soil.
Dempster and Enet soils are underlain by gravelly
material below a depth of 20 inches. They are in
positions on the landscape similar to those of the
Blendon soil. Davis soils are in swales.

The content of organic matter is moderate and fertility
medium in the Blendon soil. Permeability is moderate or
moderately rapid in the upper part of the profile and
moderately rapid or rapid in the lower part. Available
water capacity is moderate. Runoff is slow.

Most of the acreage is cropland. This soil is well suited
to cultivated crops. Controlling wind erosion and
conserving moisture are the main concerns of
management. Improving fertility and increasing the
content of organic matter are other management
concerns. Minimizing tillage, leaving crop residue on the
surface, and including close-grown crops in the cropping
system help to control wind erosion and conserve
moisture. Stripcropping and field windbreaks also help to
control wind erosion. Applying animal manure and
including grasses and legumes in the cropping system
improve fertility and increase the content of organic
matter.

This soil is well suited to tame pasture and hay.
Seeding suitable tame pasture plants, such as alfalfa,
intermediate wheatgrass, and smooth bromegrass, is an
effective means of controlling wind erosion and
conserving moisture.

This soil is well suited to windbreaks and
environmental plantings. All climatically suited trees and
shrubs grow well. Keeping crop residue on the surface
during site preparation helps to control wind erosion.

This soil is well suited to range. The native vegetation
dominantly is little bluestem, big bluestem, prairie
sandreed, and needlegrass. Overused areas are
dominated by Kentucky bluegrass and blue grama.

This soil is well suited to most kinds of building site
development, but the sides of shallow excavations tend
to cave in unless they are shored. The soil readily
absorbs but does not adequately filter the effluent in
septic tank absorption fields. The poor filtering capacity
may result in the pollution of ground water.

The capability unit is lls-3; Sandy range site.
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BmB--Blendon-Henkin fine sandy loams, 2 to 6
percent slopes. These deep, well drained, undulating
soils are on terraces. The Blendon soil is on the
concave, middle and lower side slopes and in swales.
The Henkin soil is on the upper side slopes and ridges.
Slopes are short and complex. Areas are 10 to 75 acres
in size and are irregular in shape. They are 60 to 70
percent Blendon soil and 25 to 35 percent Henkin soil.
The two soils occur as areas so closely intermingled or
so small that mapping them separately is not practical.

Typically, the surface layer of the Blendon soil is very
dark grayish brown fine sandy loam about 8 inches thick.
The subsoil is dark grayish brown and brown, very friable
fine sandy loam about 28 inches thick. The underlying
material to a depth of 60 inches is pale brown and very
pale brown fine sandy loam and loamy sand. It is
calcareous in the lower part.

Typically, the surface layer of the Henkin soil is very
dark grayish brown fine sandy loam about 7 inches thick.
The subsoil is very friable fine sandy loam about 23
inches thick. The upper part is dark grayish brown, the
next part is grayish brown, and the lower part is light
brownish gray and calcareous. The underlying material to
a depth of 60 inches is light gray, calcareous fine sandy
loam and loamy sand. In places gravelly material is
below a depth of 40 inches.

Included with these soils in mapping are small areas of
Davis, Dempster, and Enet soils. These included soils
make up less than 10 percent of any one mapped area.
They contain more clay in the subsoil than the Blendon
and Henkin soils. Dempster and Enet soils are underlain
by gravelly material at a depth of 20 to 40 inches. They
are in positions on the landscape similar to those of the
Blendon and Henkin soils. Davis soils are in swales.

The content of organic matter is moderate and fertility
medium in the Blendon and Henkin soils. Permeability is
moderate or moderately rapid in the upper part of the
profile and moderately rapid or rapid in the lower part.
Available water capacity is moderate. Runoff is slow.

Most of the acreage is cropland. These soils are fairly
well suited to cultivated crops. Controlling wind erosion
and conserving moisture are the main concerns of
management. Improving fertility and increasing the
content of organic matter are other management
concerns. Minimizing tillage, leaving crop residue on the
surface, and including close-grown crops in the cropping
system help to control wind erosion and conserve
moisture. Stripcropping and field windbreaks also help to
control wind erosion. Applying animal manure and
including grasses and legumes in the cropping system
improve fertility and increase the content of organic
matter.

These soils are well suited to tame pasture and hay.
Seeding suitable tame pasture plants, such as alfalfa,
intermediate wheatgrass, and smooth bromegrass, is an
effective means of controlliing wind erosion and
conserving moisture.
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These soils are well suited to windbreaks and
environmental plantings. All climatically suited trees and
shrubs grow well. Keeping crop residue on the surface
during site preparation helps to control wind erosion.

These soils are well suited to range. The native
vegetation dominantly is little bluestem, prairie sandreed,
big bluestem, and needlegrass. Overused areas are
dominated by Kentucky bluegrass and blue grama.

These soils are well suited to most kinds of building
site development, but the sides of shallow excavations
tend to cave in unless they are shored. The soils readily
absorb but do not adequately filter the effluent in septic
tank absorption fields. The poor filtering capacity may
result in the pollution of ground water.

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

Ca—Chancellor silty clay loam. This deep,
somewhat poorly drained, nearly level soil is in swales in
the uplands. It receives runoff from adjacent soils and is
frequently flooded after heavy rainfall or rapid snowmelt.
Areas are 5 to more than 200 acres in size and are long
and narrow.

Typically, the surface layer is very dark gray silty clay
loam about 18 inches thick. The subsoil is about 26
inches thick. The upper part is dark gray, firm silty clay;
the next part is light brownish gray, mottled, firm silty
clay; and the lower part is light yellowish brown, mottled,
friable silty clay loam that has accumuiations of gypsum.
The underlying material to a depth of 60 inches is light
gray, mottled, calcareous silty clay loam.

Included with this soil in mapping are small areas of
Tetonka, Trent, Wakonda, Wentworth, and Worthing
soils. These soils make up less than 15 percent of any
one mapped area. The poorly drained Tetonka and very
poorly drained Worthing soils are in depressions. The
moderately well drained Trent soils contain less clay in
the subsoil than the Chancellor soil. They are in
positions on the landscape similar to those of the
Chancellor soil. Wakonda soils have a high content of
lime within a depth of 16 inches. They are on slight rises
above the Chancellor soil. Wentworth soils do not have
dark colors below a depth of 20 inches. They are higher
on the landscape than the Chancellor soil.

The content of organic matter and fertility are high in
the Chancellor soil. Tilth is fair. Permeability is slow.
Available water capacity is high. A seasonal high water
table is within a depth of 3 feet in the spring of most
years. Runoff is very slow. The shrink-swell potential is
high.

Most of the acreage is cropland. This soil is well suited
to cultivated crops and to tame pasture and hay.
Examples of suitable pasture plants are alfalfa, Garrison
creeping foxtail, intermediate wheatgrass, reed
canarygrass, and smooth bromegrass. Planting and
harvesting are delayed in some years because of the
wetness and the flooding. The soil becomes compacted
if cultivated when wet. Increasing the rate of water intake
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and improving tilth are management concerns. Installing
a drainage system helps to control the wetness. Leaving
crop residue on the surface, applying animal manure,
including grasses and legumes in the cropping system,
and deferring tillage when the soil is wet increase the
water intake rate and improve the tilth.

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

This soil generally is unsuitable as a site for buildings
and most sanitary facilities because of the flooding and
the wetness.

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

Cc—Chaska loam, channeled. This deep, somewhat
poorly drained, nearly level soil is on flood plains
generally dissected by meandering channels (fig. 6). It is
frequently flooded after heavy rainfall or rapid snowmelt.
Areas are 10 to more than 1,000 acres in size. They are
long and narrow and include the stream channel.

Typically, the surface layer is dark gray loam about 9
inches thick. The underlying material to a depth of 60
inches is dark gray and gray, mottled, stratified silt loam
and loam. The soil is calcareous throughout. In some
areas the content of silt or sand is higher.

Included with this soil in mapping are small areas of
the well drained Betts, Davis, Ethan, and Roxbury soils.
These soils make up less than 15 percent of any one
mapped area. Betts and Ethan soils do not have dark
colors below a depth of 20 inches. They are on uplands.
Davis and Roxbury soils are higher on the flood plains
than the Chaska soil.

The content of organic matter and fertility are high in
the Chaska soil. Permeability is moderate. Available
water capacity is high. A seasonal high water table is at
a depth of | to 3 feet in the spring of most years. Runoff
is slow.

Most of the acreage supports native grasses. This soil
is well suited to range. it regularly benefits from the
moisture received as stream overflow. The native
vegetation dominantly is big bluestem, indiangrass, and
switchgrass. Clumps of native trees and shrubs are
along some of the channels. Overused areas are
dominated by Kentucky bluegrass and less palatable
species.

This soil is well suited to tame pasture, but the fields
generally are dissected into small tracts by the
meandering streams. Garrison creeping foxtail,
intermediate wheatgrass, reed canarygrass, and smooth
bromegrass grow well.

Because of the small size of each tract and the
flooding, this soil generally is unsuited to cultivated
crops. It is suited to windbreaks and environmental
plantings. All climatically suited trees and shrubs grow
well. Because of the meandering stream channels,
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Figure 6.—A meandering stream in an area of Chaksa loam, channeled.

planting trees and shrubs by machine is difficult in many
areas.

This soil generally is unsuitable as a site for buildings
and sanitary facilities because of the flooding.

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

Cd—Clamo silty clay. This deep, poorly drained, level
soil is on flood plains. It is occasionally flooded for long
periods after heavy rainfall or rapid snowmelt. Areas are
5 to more than 1,000 acres in size and are irregular in
shape.

Typically, the surface layer is very dark gray silty clay
about 12 inches thick. The subsoil is about 27 inches of
dark gray, firm silty clay and silty clay loam. It is
calcareous in the lower part. The underlying material to a
depth of 60 inches is gray and light olive gray, mottied,
calcareous silty clay loam. in some areas the subsoil
contains less clay.

Included with this soil in mapping are small areas of
Chaska and Roxbury Variant soils. These soils make up
less than 10 percent of any one mapped area. The
somewhat poorly drained Chaska soils are in
drainageways. The moderately well drained Roxbury
Variant soils contain less clay in the upper part than the
Clamo soil. Also, they are slightly higher on the
landscape.

The content of organic matter and fertility are high in
the Clamo soil. Tilth is poor. Permeability is slow.
Available water capacity is high. A seasonal high water
table is within a depth of 3 feet in the spring of most
years. Runoff is very slow. The shrink-swell potential is
high.

Most of the acreage is cropland. This soil is well suited
to cultivated crops. In wet years late planted crops are
better suited than small grain because the wetness
delays planting in the spring. The soil dries slowly after
rains because it is slowly permeable. It becomes
compacted if cultivated when wet. Increasing the water
intake rate and improving tilth are concerns of
management. Open drainage ditches help to remove
excess water in some areas, but suitable outlets
generally are not available. Leaving crop residue on the
surface, applying animal manure, including grasses and
legumes in the cropping system, and deferring tillage
when the soil is wet increase the water intake rate and
improve the tilth.

This soil is well suited to tame pasture and hay.
Alfalfa, Garrison creeping foxtail, intermediate
wheatgrass, reed canarygrass, and smooth bromegrass
grow well.

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

This soil generally is unsuitable as a site for buildings
and sanitary facilities because of the flooding and the
wetness.

The capability unit is {lw-3; Overflow range site.

Ce—Clamo clay, gravelly substratum. This deep,
poorly drained, level soil is on flood plains. It is
occasionally flooded for long periods after heavy rainfall
or rapid snowmelt. Sand and gravel are at a depth of 40
to 60 inches. Areas are 10 to more than 1,000 acres in
size and are irregular in shape.

Typically, the surface layer is very dark gray clay about
11 inches thick. The subsoil is very dark gray and dark
gray, firm clay about 25 inches thick. It is mottled and
calcareous in the lower part. The upper 15 inches of the
underlying material is dark grayish brown and light gray,
mottled, calcareous sandy clay loam. The lower part to a
depth of 60 inches is light olive gray, calcareous gravelly
loamy sand. In places the soil is calcareous throughout.

Included with this soil in mapping are small areas of
Arlo and Dimo soils. These soils make up less than 15
percent of any one mapped area. They are in positions
on the landscape similar to those of the Clamo soil. They
are underlain by gravelly material at a depth of 20 to 40
inches. Arlo soils have a high content of lime within a
depth of 16 inches. The somewhat poorly drained Dimo
soils contain less clay in the surface layer and subsoil
than the Clamo soil.

The content of organic matter and fertility are high in
the Clamo soil. Tilth is poor. Permeability is slow in the
upper part of the profile and rapid in the underlying
material. Available water capacity is moderate. A
seasonal high water table is within a depth of 3 feet in
the spring of most years. Runoff is very slow. The shrink-
swell potential is high in the upper part of the profile and
low in the lower part of the underlying material.

Most of the acreage is cropland. This soil is well suited
to cultivated crops. In wet years late planted crops are
better suited than small grain because the wetness
delays planting in the spring. The soil becomes
compacted if cultivated when wet. Increasing the water
intake rate and improving tilth are concerns of
management. Open drainage ditches help to remove
excess water in some areas, but suitable outlets
generally are not available. Leaving crop residue on the
surface, applying animal manure, including grasses and
legumes in the cropping system, and deferring tillage
when the soil is wet increase the water intake rate and
improve the tilth.

This soil is well suited to tame pasture and hay.
Alfalfa, Garrison creeping foxtail, intermediate
wheatgrass, reed canarygrass, and smooth bromegrass
grow well.

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

This soil generally is unsuitable as a site for buildings
and sanitary facilities because of the flooding and the
wetness.

The capability unit is {lw-3; Overflow range site.

ChA—Clarno-Bonilla loams, 0 to 2 percent slopes.
These deep, nearly level soils are on uplands. The well
drained Clarno soil is on slight rises. The moderately well
drained Bonilla soil is in swales. It is frequently flooded
for very brief periods after heavy rainfall or rapid
snowmelt. Areas are 10 to more than 1,000 acres in size
and are irregular in shape. They are about 60 to 70
percent Clarno soil and 20 to 30 percent Bonilla soil.
The two soils occur as areas so closely intermingled or
so small that mapping them separately is not practical.

Typically, the surface layer of the Clarno soil is very
dark gray loam about 8 inches thick. The subsoil is
friable clay loam about 21 inches thick. It is dark grayish
brown in the upper part, grayish brown in the next part,
and light brownish gray and calcareous in the lower part.
The underlying material to a depth of 60 inches is light
gray and pale yellow, calcareous clay loam.

Typically, the surface layer of the Bonilla soil is very
dark gray loam about 12 inches thick. The subsoil is
friable clay loam about 24 inches thick. It is dark gray in
the upper part, grayish brown in the next part, and light
gray and calcareous in the lower part. The underlying
material to a depth of 60 inches is light gray and pale
yellow, mottled, calcareous clay loam. In some areas the
surface layer and subsoil contain more silt.

Included with these soils in mapping are small areas of
Crossplain, Davison, and Tetonka soils. These included
soils make up less than |5 percent of any one mapped
area. The somewhat poorly drained Crossplain soils are
in swales and shallow drainageways. Davison soils have
a high content of lime within a depth of 16 inches. They
are on slight rises above the swales and depressions.
The poorly drained Tetonka soils are in depressions.

The content of organic matter is moderate in the
Clarno soil and high in the Bonilla soil. Fertility is medium
in the Clarno soil and high in the Bonilla soil.
Permeability is moderate in the upper part of both soils
and moderately slow in the underlying material. Available
water capacity is high. In the Bonilla soil a seasonal high
water table is at a depth of 3 to 6 feet in the spring of
most years. Runoff is slow on both soils. The shrink-
swell potential is moderate.

Most of the acreage is cropland. These soils are well
suited to cultivated crops and to tame pasture and hay.
Alfalfa, intermediate wheatgrass, and smooth
bromegrass are suitable pasture plants. The soils have
few limitations, but planting may be delayed in areas of
the Bonilla soil because of the wetness. Minimizing
tillage and leaving crop residue on the surface conserve
moisture and improve fertility and tilth.
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These soils are well suited to windbreaks and
environmental plantings. Most climatically suited trees
and shrubs grow well. Those that require an abundant
moisture supply grow especially well on the Bonilla soil.

Because the Bonilla soil is subject to flooding, the
Clarno soil is better suited to building site development
and septic tank absorption fields. The moderate shrink-
swell potential, however, is a limitation on building sites
and the restricted permeability a limitation in septic tank
absorption fields. Backfilling with sandy material,
providing foundation drains, and diverting runoff away
from buildings help to prevent the structural damage
caused by shrinking and swelling. Reinforcing
foundations and footings also helps to prevent this
damage. Enlarging the absorption area of the septic tank
absorption fields helps to overcome the slow absorption
of liquid waste.

The capability unit is 1-2; the Clarno soil is in Silty
range site and the Bonilla soil in Overfiow range site.

ChB—Clarno-Bonilla loams, 1 to 6 percent slopes.
These deep, nearly level and undulating soils are on
uplands dissected in some areas by well defined
drainageways. The well drained Clarno soil is on convex
slopes. In some areas a few scattered stones are on the
surface. The moderately well drained Bonilla soil is in
swales. It is frequently flooded for very brief periods after
heavy rainfall or rapid snowmelt. Slopes generally are
short and complex, but some are long and smooth.
Areas are 10 to more than 1,000 acres in size and are
irregular in shape. They are 60 to 70 percent Clarno soil
and 15 to 25 percent Bonilla soil. The two soils occur as
areas so closely intermingled or so small that mapping
them separately is not practical.

Typically, the surface layer of the Clarno soil is very
dark grayish brown loam about 8 inches thick. The
subsoil is friable clay loam about 19 inches thick. It is
dark grayish brown in the upper part, grayish brown in
the next part, and light brownish gray and calcareous in
the lower part. The underlying material to a depth of 60
inches is light yellowish brown and pale yellow, mottled,
calcareous clay loam.

Typically, the surface layer of the Bonilla soil is very
dark gray loam about 13 inches thick. The subsoil is
friable clay loam about 29 inches thick. It is dark gray in
the upper part, grayish brown and mottled in the next
part, and light brownish gray, mottled, and calcareous in
the lower part. The underlying material to a depth of 60
inches is light brownish gray, light yellowish brown, and
light gray, mottled, calcareous clay loam. In some areas
the surface layer and subsoil contain more silt.

Included with these soils in mapping are small areas of
Crossplain, Ethan, and Tetonka soils. These included
soils make up less than |5 percent of any one mapped
area. The somewhat poorly drained Crossplain soils are
in shallow drainageways. Ethan soils have free

21

carbonates within a depth of 9 inches. The poorly
drained Tetonka soils are in depressions.

The content of organic matter is moderate in the
Clarno soil and high in the Bonilla soil. Fertility is medium
in the Clarno soil and high in the Bonilla soil.
Permeability is moderate in the upper part of both soils
and moderately slow in the underlying material. Available
water capacity is high. In the Bonilla soil a seasonal high
water table is at a depth of 3 to 6 feet in the spring of
most years. Runoff is medium on the Clarno soil and
slow on the Bonilla soil. The shrink-swell potential is
moderate in both soils.

Most of the acreage is cropland. These soils are well
suited to cultivated crops and to tame pasture and hay.
Alfalfa, intermediate wheatgrass, and smooth
bromegrass are suitable pasture plants. Controlling
erosion is the main management concern on the Clarno
soil. Conserving moisture and improving fertility are other
management concerns. Planting may be delayed in
some years because of the wetness in the Bonilla soil,
but in most years the additional moisture is beneficial.
Minimizing tillage, leaving crop residue on the surface,
and including grasses and legumes in the cropping
system help to control erosion, conserve moisture, and
improve fertility. Contour farming, grassed waterways,
and terraces also help to control erosion.

These soils are well suited to windbreaks and
environmental plantings. Most climatically suited trees
and shrubs grow well. Those that require an abundant
moisture supply grow especially well on the Bonilla soil.
Planting on the contour helps to control erosion and
conserves moisture.

Because the Bonilla soil is subject to flooding, the
Clarno soil is better suited to building site development.
The moderate shrink-swell potential, however, is a
limitation. Backfilling with sandy material, providing
foundation drains, and diverting runoff away from
buildings help to prevent the structural damage caused
by shrinking and swelling. Reinforcing foundations and
footings also helps to prevent this damage.

The Clarno soil is only fairly well suited to septic tank
absorption fields because of the restricted permeability.
Enlarging the absorption area, however, helps to
overcome the slow absorption of liquid waste. The
Bonilla soil is generally unsuitable as a septic tank
absorption field because of the flooding.

The Clarno soil is in capability unit lle-2, Silty range
site; the Bonilla soil is in capability unit I-1, Overfiow
range site.

CkA—Clarno-Crossplain-Davison complex, 0 to 3
percent slopes. These deep, nearly level and gently
undulating soils are on uplands. The moderately well
drained Clarno and Davison soils are on rises. The
somewhat poorly drained Crossplain soil is in swales and
shallow drainageways (fig. 7). It is frequently flooded for
brief periods after heavy rainfall or rapid snowmelt. Areas
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are 10 to several thousand acres in size and are irregular
in shape. They are 50 to 70 percent Clarno soil, 15 to 30
percent Crossplain soil, and 5 to 20 percent Davison
soil. The three soils occur as areas so closely
intermingled or so small that mapping them separately is
not practical.

Typically, the surface layer of the Clarno soil is very
dark gray loam about 9 inches thick. The subsoil is
friable clay loam about 21 inches thick. It is dark grayish
brown in the upper part, grayish brown in the next part,
and light brownish gray and calcareous in the lower part.
The underlying material to a depth of 60 inches is light
brownish gray, light gray, and light yeliowish brown,
mottled, calcareous clay loam.

Typically, the surface layer of the Crossplain soil is
dark gray clay loam about 9 inches thick. The subsoil is
about 29 inches thick. It is dark gray, firm clay in the
upper part; gray, mottied, firm clay in the next part; and
light brownish gray, mottled, friable, calcareous clay loam
in the lower part. The underlying material to a depth of
60 inches is light brownish gray and light yellowish
brown, mottled, calcareous clay loam. It has
accumulations of gypsum in the upper part.

Typically, the surface layer of the Davison soil is dark
grayish brown loam about 10 inches thick. The next 4
inches is grayish brown, friable clay loam. The underlying
material to a depth of 60 inches is light yellowish brown
clay loam. It is mottled and has accumulations of
gypsum in the lower part. The soil is calcareous
throughout.

Included with these soils in mapping are small areas of
Bonilla, Tetonka, and Worthing soils. These included
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soils make up less than 10 percent of any one mapped
area. The moderately well drained Bonilla soils are dark
to a depth of more than 20 inches. They are in swales.
The poorly drained Tetonka and very poorly drained
Worthing soils are in depressions.

The content of organic matter is moderate in the
Clarno and Davison soils and high in the Crossplain soil.
Fertility is medium in the Clarno soil, high in the ,
Crossplain soil, and low in the Davison soil. Tilth is fair in
the Crossplain soil. Permeability is moderate in the upper
part of the Clarno and Davison soils and moderately
slow in the underlying material. It is slow in the
Crossplain soil. Available water capacity is high in all of
the soils. In the spring of most years, a seasonal high
water table is at a depth of 3 to 6 feet in the Clarno soil,
within a depth of 3 feet in the Crossplain soil, and at a
depth of 1.5 to 4 feet in the Davison soil. Runoft is slow
on all three soils. The shrink-swell potential is moderate
in the Clarno and Davison soils and high in the
Crossplain soil.

Most of the acreage is cropland. These soils are well
suited to cultivated crops and to tame pasture and hay.
Alfalfa, intermediate wheatgrass, and smooth
bromegrass are suitable pasture plants. The Clarno soil
has few limitations. Planting may be delayed in some
years because of the wetness in the Crossplain and
Davison soils. The Crossplain soil becomes compacted if
cultivated when wet. The high content of lime in the
surface layer of the Davison soil adversely affects the
availability of plant nutrients. Controlling wetness and
improving tilth in areas of the Crossplain soil are the

Figure 7.—An area of Clarno-Crossplain-Davison complex, 0 to 3 percent slopes. The Davison soil is in an intermediate position on
the landscape between the Clarno soil on slight rises and the Crossplain soil in swales.
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main management concerns. Conserving moisture and
improving fertility are other management concerns. A
surface drainage system helps to control the wetness in
the Crossplain soil. Minimizing tillage, leaving crop
residue on the surface, applying animal manure, and
including grasses and legumes in the cropping system
conserve moisture and improve fertility and tilth.

These soils are well suited to windbreaks and
enviornmental plantings. Most climatically suited trees
and shrubs grow well. Those that require an abundant
moisture supply grow especially well on the Crossplain
soil.

The Clarno soil is poorly suited and the Crossplain and
Davison soils generally unsuited to most kinds of building
site development. The wetness is the main limitation.
Also, flooding is a hazard on the Crossplain soil and the
moderate shrink-swell potential a limitation in the Clarno
soil. Backfilling with gravelly material, reinforcing
foundations and footings, diverting runoff away from
buildings, and installing a subsurface drainage system
help to prevent the structural damage caused by the
shrinking and swelling and temporary wetness of the
Clarno soil. Foundation drains also reduce the wetness.

These soils generally are unsuitable as sites for septic
tank absorption fields because of the wetness.

The Clarno soil is in capability unit 1-2, Silty range site;
the Crossplain soil is in capability unit llw-1, Overflow
range site; and the Davison soil is in capability unit lle-4,
Limy Subirrigated range site.

CmB—Clarno-Davison loams, 2 to 5 percent
slopes. These deep, undulating soils are on uplands.
The well drained Clarno soil is on convex slopes. In
some areas scattered stones are on the surface. The
moderately well drained Davison soil generally is in the
less sloping areas. Slopes generally are short and
complex. Areas are 5 to 100 acres in size and are
irregular in shape. They are 55 to 70 percent Clarno soil
and 20 to 35 percent Davison soil. The two soils occur
as areas so closely intermingled or so small that
mapping them separately is not practical.

Typically, the surface layer of the Clarno soil is very
dark gray loam about 8 inches thick. The subsoil is
friable clay loam about 21 inches thick. It is very dark
grayish brown in the upper part, olive gray in the next
part, and light olive gray and calcareous in the lower
part. The underlying material to a depth of 60 inches is
pale olive, mottled, calcareous clay loam. It has
accumulations of gypsum in the lower part.

Typically, the surface layer of the Davison soil is dark
grayish brown, calcareous loam about 10 inches thick.
The next 4 inches is grayish brown, friable, calcareous
clay loam. The underlying material to a depth of 60
inches is light yellowish brown, calcareous clay loam. It
is mottled and has accumuiations of gypsum in the lower
part.
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Included with these soils in mapping are small areas of
Bonilla, Crossplain, Tetonka, and Worthing soils. These
included soils make up less than 15 percent of any one
mapped area. The moderately well drained Bonilla soils
are dark to a depth of more than 20 inches. They are in
swales. The somewhat poorly drained Crossplain soils
are in shallow drainageways. The poorly drained Tetonka
and very poorly drained Worthing soils are in
depressions.

The content of organic matter is moderate in the
Clarno and Davison soils. Fertility is medium in the
Clarno soil and low in the Davison soil. Permeability is
moderate in the subsoil of both soils and moderately
slow in the underlying material. Available water capacity
is high. In the Davison soil a seasonal high water table is
at a depth of 1.5 to 4 feet in the spring of most years.
Runoff is medium on both soils. The shrink-swell
potential is moderate.

Most of the acreage is cropland. These soils are well
suited to cultivated crops and to tame pasture and hay.
Alfalfa, intermediate wheatgrass, and smooth
bromegrass are suitable pasture plants. The high content
of lime in the surface layer of the Davison soil adversely
affects the availability of plant nutrients. Controlling
erosion and conserving moisture are the main
management concerns. Improving fertility in the Davison
soil also is a concern. Minimizing tillage, leaving crop
residue on the surface, applying animal manure, and
including grasses and legumes in the cropping system
help to control erosion, conserve moisture, and improve
fertility.

These soils are well suited to windbreaks and
environmental plantings. Most climatically suited trees
and shrubs grow well.

The Clarno soil is only fairly well suited to most kinds
of building site development because of the moderate
shrink-swell potential. The Davison soil is generally
unsuited to most kinds of building site development
because of the wetness. Backfilling with gravelly
material, providing foundation drains, and diverting runoff
away from buildings help to prevent the structural
damage caused by the shrinking and swelling of the
Clarno soil. Reinforcing foundations and footings also
helps to prevent this damage.

The Clarno soil is only fairly well suited to septic tank
absorption fields because of the restricted permeability.
Enlarging the absorption area, however, helps to
overcome the slow absorption of liquid waste. The
Davison soil generally is unsuitable as a site for septic
tank absorption fields because of the wetness.

The capability unit is lle-2; the Clarno soil is in Silty
range site and the Davison soil in Limy Subirrigated
range site.

CoB—Clarno-Ethan loams, 2 to 6 percent slopes.
These deep, well drained, undulating soils are on
uplands that are dissected by well defined drainageways
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in some areas. The Clarno soil is on smooth side slopes.
The Ethan soil is on the upper slopes and knolls. A few
scattered stones are on the surface in some areas.
Slopes generally are short and complex. Areas are 5 to
several thousand acres in size and are irregular in
shape. They are 50 to 75 percent Clarno soil and 15 to
40 percent Ethan soil. The two soils occur as areas so
closely intermingled or so small that mapping them
separately is not practical.

Typically, the surface layer of the Clarno soil is very
dark gray loam about 8 inches thick. The subsoil is
friable clay loam about 19 inches thick. It is very dark
grayish brown in the upper part, grayish brown in the
next part, and light gray and calcareous in the lower part.
The underlying material to a depth of 60 inches is light
gray and pale yellow, mottled, calcareous clay loam.

Typically, the surface layer of the Ethan soil is dark
grayish brown loam about 8 inches thick. The next 13
inches is light brownish gray, friable clay loam. The
underlying material to a depth of 60 inches is light gray
and pale yellow, mottled clay loam. The soil is
calcareous throughout. In some areas the surface layer
is less than 6 inches thick.

Iincluded with these soils in mapping are small areas of
Bonilla, Crossplain, Delmont, Tetonka, and Worthing
soils. These included soils make up less than I5 percent
of any one mapped area. The moderately well drained
Bonilla soils are in swales. The somewhat poorly drained
Crossplain soils are in shallow drainageways. The
somewhat excessively drained Delmont soils are
underlain by gravelly material at a depth of 14 to 20
inches. They are in positions on the landscape similar to
those of the Ethan soil. The poorly drained Tetonka and
very poorly drained Worthing soils are in depressions.

The content of organic matter is moderate in the
Clarno soil and low in the Ethan soil. Fertility is medium
in the Clarno soil and low in the Ethan soil. Permeability
is moderate in the subsoil of both soils and moderately
slow in the underlying material. Available water capacity
is high. Runoff is medium. The shrink-swell potential is
moderate.

Most of the acreage is cropland. The Clarno soil is
well suited and the Ethan soil fairly well suited to
cultivated crops. The high content of lime in the surface
layer of the Ethan soil adversely affects the availability of
plant nutrients. Controlling erosion is the main
management concern. Conserving moisture and
improving fertility are other management concerns.
Minimizing tillage, leaving crop residue on the surface,
applying animal manure, and including grasses and
legumes in the cropping system help to control erosion,
conserve moisture, and improve fertility. Contour farming,
grassed waterways, and terraces also help to control
erosion, but the slopes in some areas are too short or
too irregular for contouring and terracing.

A cover of tame pasture plants or hay is effective in
controlling erosion. These soils are well suited to tame
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pasture and hay, but forage production is limited by the
high content of lime in the Ethan soil. Alfalfa,
intermediate wheatgrass, and smooth bromegrass are
the best suited species.

These soils are suited to windbreaks and
environmental plantings. Except for those that require an
abundant supply of moisture, all climatically suited trees
and shrubs grow well on the Clarno soil. No trees or
shrubs grow well on the Ethan soil; optimum survival and
vigor are unlikely. Pianting on the contour helps to
control erosion.

Because of the moderate shrink-swell potential, these
soils are only fairly well suited to most kinds of building
site development. Backfilling with gravelly material,
providing foundation drains, and diverting runoff away
from the buildings, however, help to prevent the
structural damage caused by shrinking and swelling.
Reinforcing foundations and footings also helps to
prevent this damage.

Because of the restricted permeability, these soils are
only fairly well suited to septic tank absorption fields.
Enlarging the absorption area, however, helps to
overcome the slow absorption of liquid waste.

The Clarno soil is in capability unit lle-2, and the Ethan
soil is in capability unit llle-6; both soils are in Silty range
site.

CoC—Clarno-Ethan loams, 5 to 9 percent slopes.
These deep, well drained, undulating and gently rolling
soils are on uplands. The Clarno soil is on the longer,
smoother side slopes. The Ethan soil is on the upper
slopes and ridgetops. In some areas a few scattered
stones are on the surface. Areas are 10 to more than
200 acres in size and are irregular in shape. They are 40
to 50 percent Clarno soil and 40 to 50 percent Ethan
soil. The two soils occur as areas so closely intermingled
or so small that mapping them separately is not
practical.

Typically, the surface layer of the Clarno soil is very
dark grayish brown loam about 8 inches thick. The
subsoil is friable clay loam about 16 inches thick. The
upper part is grayish brown, and the lower part is light
gray and calcareous. The underlying material to a depth
of 60 inches is light gray and pale yellow, mottled,
calcareous clay loam.

Typically, the surface layer of the Ethan soil is dark
grayish brown, calcareous loam about 8 inches thick.
The next 13 inches is light brownish gray, friable,
calcareous clay loam. The underlying material to a depth
of 60 inches is light gray and pale yellow, mottled,
calcareous clay loam. In places the surface layer is less
than 6 inches thick.

Included with these soils in mapping are small areas of
Bonilla, Crossplain, Delmont, Tetonka, and Worthing
soils. These included soils make up 15 to 20 percent of
any one mapped area. The moderately well drained
Bonilla soils are in swales. The somewhat poorly drained
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Crossplain soils are in shallow drainageways. The
somewhat excessively drained Delmont soils are
underlain by gravelly material at a depth of 14 to 20
inches. They are in positions on the landscape similar to
those of the Ethan soil. The poorly drained Tetonka and
very poorly drained Worthing soils are in depressions.

The content of organic matter is moderate in the
Clarno soil and low in the Ethan soil. Fertility is medium
in the Clarno soil and low in the Ethan soil. Permeability
is moderate in the subsoil of both soils and moderately
slow in the underlying material. Available water capacity
is high. Runoff is medium. The shrink-swell potential is
moderate.

Most of the acreage is cropland. These soils are fairly
well suited to cultivated crops. Controlling erosion and
conserving moisture are the main concerns of
management. Improving the fertility of the Ethan soil also
is a concern. The high content of lime in the surface
layer of this soil adversely affects the availability of plant
nutrients. Minimizing tillage and leaving crop residue on
the surface help to control erosion, conserve moisture,
and improve fertility. Contour farming, grassed
waterways, and terraces also help to control erosion, but
the slopes in some areas are too short or too irregular
for contouring and terracing.

A cover of tame pasture plants or hay is effective in
controlling erosion. These soils are well suited to tame
pasture and hay, but forage production is limited by the
high content of lime in the Ethan soil. Alfalfa,
intermediate wheatgrass, and smooth bromegrass are
the best suited species.

These soils are well suited to range. The native
vegetation dominantly is little bluestem, big bluestem,
and needlegrass. Overused areas are dominated by
western wheatgrass, blue grama, and Kentucky
bluegrass.

These soils are well suited to windbreaks and
environmental plantings. Except for those that require an
abundant supply of moisture, all climatically suited trees
and shrubs grow well on the Clarno soil. No trees or
shrubs grow well on the Ethan soil; optimum survival and
vigor are unlikely. Planting on the contour helps to
control erosion.

Because of the moderate shrink-swell potential, these
soils are only fairly well suited to most kinds of building
site development. Backfilling with sandy material,
providing foundation drains, and diverting runoff away
from the buildings, however, help to prevent the
structural damage caused by shrinking and swelling.
Reinforcing foundations and footings also helps to
prevent this damage. Land shaping is needed in some
areas.

Because of the restricted permeability, these soils are
only fairly well suited to septic tank absorption fields.
Enlarging the absorption area, however, helps to
overcome the slow absorption of liquid waste. Land
shaping and installing the distribution lines across the
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slope generally improve the efficiency of the absorption
field.

The Clarno soil is in capability unit llle-1, and the
Ethan soil is in capability unit IVe-2; both soils are in Silty
range site.

Cr—Crossplain clay loam. This deep, somewhat
poorly drained, nearly level soil is in swales and shallow
drainageways on uplands. It is frequently flooded for
brief periods after heavy rainfall or rapid snowmelt. Areas
are 5 to 60 acres in size and are long and narrow.

Typically, the surface soil is very dark gray clay loam
about 16 inches thick. The subsoil is very dark gray and
gray, firm clay about 27 inches thick. It is mottled in the
lower part. The underlying material to a depth of 60
inches is light gray, mottled, calcareous clay loam. In
some areas the surface layer and the subsoil contain
less sand.

Included with this soil in mapping are small areas of
Bonilla, Davison, Tetonka, and Worthing soils. These
soils make up less than 15 percent of any one mapped
area. The moderately well drained Bonilla soils are in
positions on the landscape similar to those of the
Crossplain soil. Their subsoil contains less clay than that
of the Crossplain soil. Davison soils have a high content
of lime within 16 inches of the surface. They are on
slight rises above the Crossplain soil. The poorly drained
Tetonka and very poorly drained Worthing soils are in
depressions.

The content of organic matter and fertility are high in
the Crossplain soil. Tilth is fair. Permeability is slow.
Available water capacity is high. A seasonal high water
table is within a depth of 3 feet in the spring of most
years. Runoff is very slow. The shrink-swell potential is
high.

Most of the acreage is cropland. This soil is well suited
to cultivated crops and to tame pasture and hay.
Examples of suitable pasture plants are alfalfa, Garrison
creeping foxtail, intermediate wheatgrass, reed
canarygrass, and smooth bromegrass. Planting and
harvesting are delayed in some years because of the
wetness and the flooding. The soil becomes compacted
if cultivated when wet. Increasing the rate of water intake
and improving tilth are management concerns. Installing
a drainage system helps to control the wetness. Leaving
crop residue on the surface, applying animal manure,
including grasses and legumes in the cropping system,
and deferring tillage when the soil is wet increase the
water intake rate and improve the tilth.

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

This soil generally is unsuitable as a site for buildings
and most sanitary facilities because of the flooding and
the wetness.

The capability unit is llw-1; Overflow range site.
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DaA—Davis loam, 0 to 2 percent slopes. This deep,
well drained, nearly level soil is on flood plains, alluvial
fans, and terraces. It is occasionally flooded for brief
periods after heavy rainfall or rapid snowmelt. Areas are
5 to 150 acres in size and are irregular in shape.

Typically, the surface layer is very dark gray loam
about 9 inches thick. The subsurface layer is very dark
gray silt loam about 5 inches thick. The subsoil is about
34 inches of very dark gray and dark gray, friable silt
loam. It is calcareous in the lower part. The underlying
material to a depth of 60 inches is grayish brown,
calcareous silt loam. In places the soil is calcareous
within a depth of 20 inches. In other places the surface
layer and subsoil contain more silt. In some areas
gravelly material is below a depth of 30 inches.

Included with this soil in mapping are small areas of
the somewhat poorly drained Chaska and Lamo soils.
These soils make up less than 10 percent of any one
mapped area. They are on flood plains.

The content of organic matter and fertility are high in
the Davis soil. Permeability is moderate. Available water
capacity is high. Runoff is slow. The shrink-swell
potential is moderate.

Most of the acreage is cropland. This soil is well suited
to cultivated crops and to tame pasture and hay. It has
few limitations. Alfalfa, Garrison creeping foxtail,
intermediate wheatgrass, and smooth bromegrass are
suitable pasture plants. In some years fieldwork is
delayed because of runoff from adjacent soils, but in
most years the additional moisture is beneficial.
Conserving moisture during dry periods is the main
concern of management. Leaving crop residue on the
surface and including grasses and legumes in the
cropping system increase the content of organic matter
and conserve moisture.

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

This soil generally is unsuitable as a site for buildings
and most sanitary facilities because of the flooding.

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

DaB—Davis loam, 2 to 6 percent slopes. This deep,
well drained, gently sloping soil is on foot slopes and
alluvial fans. Areas are 5 to 75 acres in size and are
irregular in shape. Slopes generally are short and
smooth.

Typically, the surface layer is very dark gray loam
about 9 inches thick. The subsurface layer is very dark
gray silt loam about 5 inches thick. The subsoil is about
34 inches of very dark gray and dark gray, friable silt
loam and loam. it is calcareous in the lower part. The
underlying material to a depth of 60 inches is grayish
brown, calcareous silt loam. In some places the soil is
calcareous within a depth of 20 inches. In other places
the surface layer and subsoil contain more silt. In some
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areas the soil is dark to a depth of less than 20 inches.
in other areas sand and gravel are below a depth of 40
inches.

Included with this soil in mapping are small areas of
Chaska and Ethan soils. These soils make up less than
10 percent of any one mapped area. The somewhat
poorly drained Chaska soils are in drainageways. Ethan
soils do not have dark colors below a depth of 20
inches. They are on uplands.

The content of organic matter and fertility are high in
the Davis soil. Permeability is moderate. Available water
capacity is high. Runoff is medium. The shrink-swell
potential is moderate.

Most of the acreage is cropland. This soil is well suited
to cultivated crops. Measures that control erosion are
the main management needs. Examples are minimizing
tillage, leaving crop residue on the surface, and including
grasses and legumes in the cropping system. Other
examples are grassed waterways, contour farming, and
terraces.

This soil is well suited to tame pasture and hay.
Alfaifa, Garrison creeping foxtail, intermediate
wheatgrass, reed canarygrass, and smooth bromegrass
grow well.

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

Because of the moderate shrink-swell potential, this
soil is only fairly well suited to most kinds of building site
development. Backfilling with gravelly material, providing
foundation drains, and diverting runoff away from
buildings, however, help to prevent the structural
damage caused by shrinking and swelling. Reinforcing
foundations and footings also helps to prevent this
damage. Because of the restricted permeability, the soil
is only fairly well suited to septic tank absorption fields.
Enlarging the absorption area, however, helps to
overcome the slow absorption of liquid waste.

The capability unit is lle-1; Silty range site.

DbA—Davis loam, sandy substratum, 0 to 2
percent slopes. This well drained, nearly level soil is on
flood plains. It is subject to rare flooding for brief periods
after heavy rainfall or rapid snowmelt. It is moderately
deep over gravelly material. Areas are 5 to more than
400 acres in size and are irregular in shape.

Typically, the surface layer is dark gray loam about 10
inches thick. The subsoil is about 26 inches thick. The
upper part is very dark gray, friable loam; the next part is
very dark grayish brown, friable loam; and the lower part
is dark grayish brown, very friable sandy loam. The
underlying material to a depth of 60 inches is grayish
brown and brown, calcareous gravelly loamy sand, loamy
sand, sand, and gravelly sand. In some areas the
surface layer and subsoil contain more silt and less clay.



Turner County, South Dakota

Included with this soil in mapping are small areas of
Blendon, Dimo, and Roxbury soils. These soils make up
less than 15 percent of any one mapped area. Blendon
soils contain less clay and more sand in the upper part
than the Davis soil. They are on the upper side slopes.
The somewhat poorly drained Dimo soils are in swales.
Roxbury soils are deeper to gravelly material than the
Davis soil. They are on the slightly lower parts of the
landscape.

The content of organic matter and fertility are high in
the Davis soil. Permeability is moderate in the upper part
of the profile and rapid in the underlying gravelly
material. Available water capacity is moderate. Runoff is
slow. The shrink-swell potential is moderate in the upper
part of the profile.

Most of the acreage is cropland. Many areas are
irrigated. This soil is well suited to cultivated crops and
to tame pasture and hay. Alfalfa, intermediate
wheatgrass, and smooth bromegrass are suitable
pasture plants. Measures that conserve moisture are the
main management needs. Examples are minimizing
tillage and leaving crop residue on the surface.

This soil is poorly suited to windbreaks and
environmental plantings. Optimum survival and growth
rates are unlikely because the underlying gravelly
material limits the moisture supply.

This soil generally is unsuitable as a site for buildings
and most sanitary facilities because of the flooding and a
poor filtering capacity.

The capability unit is lls-3; Silty range site.

DeA—Delmont-Enet loams, 0 to 2 percent slopes.
These nearly level soils are on terraces. The somewhat
excessively drained Delmont soil is shallow over gravelly
material. It is on slight rises. The well drained Enet soil is
moderately deep over gravelly material. It is in concave
areas. Areas are 10 to several thousand acres in size and
are irregular in shape. They are 55 to 70 percent
Delmont soil and 25 to 40 percent Enet soil. The two
soils occur as areas so closely intermingled or so small
that mapping them seperately is not practical.

Typically, the surface layer of the Delmont soil is very
dark gray loam about 8 inches thick. The subsoil is very
dark grayish brown, very friable loam about 10 inches
thick. The underlying material to a depth of 60 inches is
multicolored, calcareous gravelly sand.

Typically, the surface layer of the Enet soil is very dark
gray loam about 8 inches thick. The subsoil is about 16
inches thick. The upper part is very dark grayish brown,
very friable loam, and the lower part is dark grayish
brown, very friable fine sandy loam. The underlying
material to a depth of 60 inches is grayish brown,
calcareous gravelly loamy sand and multicolored,
calcareous gravelly sand. In places the depth to gravelly
material is more than 40 inches.

Included with these soils in mapping are small areas of
Blendon, Dimo, and Talmo soils. These included soils
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make up less than 10 percent of any one mapped area.
Blendon soils are more than 40 inches deep to gravelly
material. They are in positions on the landscape similar
to those of the Delmont and Enet soils. The somewhat
poorly drained Dimo soils are in swales. Talmo soils
have gravelly material within a depth of 14 inches. They
are on knolls and ridges.

The content of organic matter is moderate and fertility
medium in. the Delmont and Enet soils. Permeability is
moderate in the upper part of both soils and rapid in the
underlying gravelly material. Available water capacity is
low. Runoff is slow.

Most of the acreage is cropland. Most areas are
irrigated. These soils are fairly well suited to cultivated
crops. They are droughty because the rooting depth is
limited by the underlying gravelly material. Minimizing
tillage and leaving crop residue on the surface conserve
moisture.

These soils are fairly well suited to tame pasture and
hay. Suitable pasture plants are limited to drought
resistant species, such as alfalfa, crested wheatgrass,
and pubescent wheatgrass.

These soils are poorly suited to windbreaks and
environmental plantings. Trees and shrubs can be
established, but optimum survival, growth, and vigor are
unlikely.

These soils are fairly well suited to range. The native
vegetation on the Delmont soil dominantly is
needleandthread, littie bluestem, and sedges. That on
the Enet soil dominantly is big bluestem, little bluestem,
and green needlegrass. Overused areas are dominated
by blue grama, Kentucky bluegrass, and threadleaf
sedge.

These soils are well suited to most kinds of building
site development, but the sides of shallow excavations
tend to cave in unless they are shored. The soils readily
absorb but do not adequately filter the effluent in septic
tank absorption fields. The poor filtering capacity may
result in the pollution of ground water. The soils are a
probable source of sand and gravel for use as road
construction material.

The Delmont soil is in capability unit 1lls-3, Shallow to
Gravel range site; the Enet soil is in capability unit Ils-3,
Silty range site.

DeB—Delmont-Enet loams, 2 to 6 percent slopes.
These undulating soils are in areas on terraces where
slopes generally are short and complex. The somewhat
excessively drained Delmont soil is shallow over gravelly
material. It generally is on the smooth and convex upper
slopes. The well drained Enet soil is moderately deep
over gravelly material. It generally is on the lower side
slopes. Areas are 10 to more than 500 acres in size and
are irregular in shape. They are about 50 to 60 percent
Delmont soil and 30 to 40 percent Enet soil. The two
soils occur as areas so closely intermingled or so small
that mapping them separately is not practical.
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Typically, the surface layer of the Delmont soil is very
dark gray loam about 7 inches thick. The subsoil is very
dark gray, very friable loam about 9 inches thick. The
underlying material to a depth of 60 inches is grayish
brown and light brownish gray, calcareous gravelly loamy
sand.

Typically, the surface layer of the Enet soil is very dark
gray loam about 7 inches thick. The subsoil is friable
loam about 21 inches thick. The upper part is very dark
gray, and the lower part is very dark grayish brown. The
underlying material to a depth of 60 inches is grayish
brown and yeilowish brown, calcareous gravelly loamy
sand. In places gravelly sand is below a depth of 40
inches.

Included with these soils in mapping are small areas of
Dimo and Talmo soils. These included soils make up
less than 15 percent of any one mapped area. The
somewhat poorly drained Dimo soils are in swales. The
excessively drained Talmo soils have gravelly material
within a depth of 14 inches. They are on knolls and
ridges.

The content of organic matter is moderate and fertility
medium in the Delmont and Enet soils. Permeability is
moderate in the subsoil of both soils and rapid in the
underlying material. Available water capacity is low.
Runoff is medium.

Most of the acreage is cropland. These soils are
poorly suited to cultivated crops because they are
droughty. Small grain and grasses are better suited than
late maturing crops, such as corn. Measures that control
erosion, conserve moisture, increase the content of
organic matter, and improve fertility are the main
management needs. Examples are minimizing tillage,
leaving crop residue on the surface, and including
grasses and legumes in the cropping system.

A cover of tame pasture plants or hay is effective in
controlling erosion. These soils are fairly well suited to
tame pasture and hay. Only those grasses that are
drought resistant are suitable. Crested wheatgrass and
pubescent wheatgrass are examples.

The Delmont soil is fairly well suited and the Enet soil
well suited to range. The native vegetation on the
Delmont soil dominantly is needleandthread, little
bluestem, and sedges. That on the Enet soil dominantly
is big bluestem, little bluestem, and neediegrass.
Overused areas are dominated by blue grama, Kentucky
bluegrass, and threadleaf sedge.

These soils are poorly suited to windbreaks and
environmental plantings. Trees and shrubs can be
established, but optimum survival, growth, and vigor are
unlikely.

These soils are well suited to most kinds of building
site development, but the sides of shallow excavations
tend to cave in unless they are shored. The soils readily
absorb but do not adequately filter the effluent in septic
tank absorption fields. The poor filtering capacity may
resuit in the pollution of ground water. The soils are a
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probable source of sand and gravel for use as road
construction material.

The Delmont soil is in capability unit IVs-2, Shallow to
Gravel range site; the Enet soil is in capability unit llle-3,
Silty range site.

DgB—Dempster-Graceville silty clay loams, 1to 5
percent slopes. These well drained, undulating soils are
on terraces. The Dempster soil is moderately deep and
the Graceville soil deep over gravelly material. The
Dempster soil is on the upper side slopes and knolls.
The Graceville soil is on the smooth and concave lower
side slopes and in swales. Slopes generally are short
and complex. Areas are 5 to more than 50 acres in size
and are irregular in shape. They are 60 to 70 percent
Dempster soil and 20 to 30 percent Graceville soil. The
two soils occur as areas so closely intermingled or so
small that mapping them separatey is not practical.

Typically, the surface layer of the Dempster soil is dark
grayish brown silty clay loam about 8 inches thick. The
subsoil is about 26 inches thick. The upper part is dark
grayish brown, friable silty clay loam; the next part is
brown, friable silty clay loam; and the lower part is light
brownish gray, friable, calcareous loam. The underlying
material to a depth of 60 inches is brown, calcareous
gravelly loamy sand and pale brown, mottled, calcareous
gravelly sand. In some areas the upper part of the soil
contains more sand.

Typically, the surface layer of the Graceville soil is
very dark gray silty clay loam about 18 inches thick. The
subsoil is friable silty clay loam about 34 inches thick.
The upper part is dark gray and dark grayish brown, and
the lower part is light brownish gray. The underlying
material to a depth of 60 inches is dark brown, mottled
gravelly loamy sand. In some areas the gravelly material
is below a depth of 60 inches.

Included with these soils in mapping are small areas of
Blendon, Delmont, Egan, and Henkin soils. These
included soils make up less than 10 percent of any one
mapped area. Blendon and Henkin soils contain more
sand and less clay in the surface layer and subsoil than
the Dempster and Graceville soils. They are in positions
on the landscape similar to those of the Dempster and
Graceville soils. Delmont soils have gravelly material 14
to 20 inches from the surface. They are on knolls. Egan
soils are underlain by glacial till. They are in positions on
the landscape similar to those of the Dempster soil.

The content of organic matter is moderate and fertility
medium in the Dempster soil. The content of organic
matter and fertility are high in the Graceville soil.
Permeability is moderate in the upper part of both soils
and rapid in the underlying material. Available water
capacity is moderate in the Dempster soil and high in the
Graceville soil. Runoff is medium on the Dempster soil
and slow on the Graceville soil. The shrink-swell
potential is moderate in the upper part of both soils.
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Most of the acreage is cropland. The Dempster soil is
fairly well suited and the Graceville soil well suited to
cultivated crops and to tame pasture and hay. Alfalfa,
intermediate wheatgrass, and smooth bromegrass are
suitable pasture plants. The Dempster soil is better
suited to small grain than to late-maturing crops, such as
corn, because it is somewhat droughty. The Graceville
soil has few limitations. Measures that control erosion

and conserve moisture are the main management needs.

Examples are minimizing tillage and leaving crop residue
on the surface.

The Dempster soil is poorly suited and the Graceville
soil well suited to windbreaks and environmental
plantings. Optimum survival and growth are unlikely on
the Dempster soil because it is droughty. Most
climatically suited trees and shrubs can grow well on the
Graceville soil.

These soils are only fairly well suited to most kinds of
building site development because of the moderate
shrink-swell potential and the tendency of shallow
excavations to cave in unless they are shored.
Backfilling with sandy material, diverting runoff away
from buildings, and reinforcing foundations and footings
help to prevent the structural damage caused by
shrinking and swelling. The soils readily absorb the
effluent in septic tank absorption fields, but the
Dempster soil does not adequately filter the effluent. The
poor filtering capacity may result in the poliution of
ground water. The soils are a probable source of sand
and gravel for use as road construction material.

The Dempster soil is in capability unit llls-2, Silty range
site; the Graceville soil is in capability unit |-3, Overfiow
range site.

Do—Dimo clay loam. This somewhat poorly drained,
nearly level soil is in swales on terraces. It is frequently
flooded for very brief periods after heavy rainfall or rapid
snowmelt. It is moderately deep over gravelly material.
Areas are 5 to 90 acres in size and are long and narrow.

Typically, the surface layer is very dark gray clay loam
about 9 inches thick. The subsoil is about 20 inches
thick and is friable. The upper part is very dark gray clay
loam; the next part is dark grayish brown, mottled loam;
and the lower part is grayish brown, mottled, calcareous
loam. The underlying material to a depth of 60 inches is
light gray, mottled, calcareous gravelly loamy sand and
multicolored, calcareous gravelly sand. In some areas
the gravelly material is below a depth of 40 inches.

Included with this soil in mapping are small areas of
Clamo, Delmont, and Enet soils. These soils make up
less than 15 percent of any one mapped area. The
poorly drained Clamo soils contain more clay in the
subsoil than the Dimo soil and are deeper to gravelly
material. They are in positions on the landscape similar
to those of the Dimo soil. The somewhat excessively
drained Delmont and well drained Enet soils are higher
on the landscape than the Dimo soil.
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The content of organic matter and fertility are high in
the Dimo soil. Permeability is moderate in the upper part
of the profile and rapid in the underlying material.
Available water capacity is moderate. A seasonal high
water table is at a depth of 2 to 6 feet in the spring of
most years. Runoff is slow. The shrink-swell potential is
moderate in the subsoil.

Most of the acreage is cropland. This soil is well suited
to cultivated crops and to tame pasture and hay. Alfalfa,
intermediate wheatgrass, and smooth bromegrass are
suitable pasture plants. The soil is somewhat droughty
late in the summer because of the underlying graveily
material, but fieldwork is delayed in some years because
of the wetness. Conserving moisture for use late in the
growing season is the main concern in managing
cultivated areas. Minimizing tillage and leaving crop
residue on the surface conserve moisture.

This soil is well suited to windbreaks and
environmental plantings. Most climatically suited trees
and shrubs grow well.

Because of the seasonal high water table and the
flooding, this soil generally is unsuitable as a site for
buildings and sanitary facilities. It is a probable source of
sand and gravei for use as road construction material.

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

EeA—Egan-Ethan complex, 0 to 2 percent slopes.
These deep, well drained, nearly level soils are on
uplands. The Egan soil is on the smooth parts of the
landscape. The Ethan soil is in convex areas. Slopes
generally are short and complex, but some are long and
smooth. Scattered cobblestones are on some of the
upper side slopes. Areas are 10 to more than 1,000
acres in size and are irregular in shape. They are 55 to
75 percent Egan soil and 15 to 25 percent Ethan soil.
The two soils occur as areas so closely intermingled or
so small that mapping them separately is not practical.

Typically, the surface layer of the Egan soil is very
dark gray silty clay loam about 8 inches thick. The
subsoil is about 28 inches thick. It is friable. The upper
part is dark grayish brown silty clay loam; the next part is
brown silty clay loam; and the lower part is grayish
brown, calcareous clay loam. The underlying material to
a depth of 60 inches is light yellowish brown, mottied,
calcareous clay loam. In some areas the subsoil and
underlying material contain more clay.

Typically, the surface layer of the Ethan soil is dark
grayish brown loam about 8 inches thick. The next 13
inches is light brownish gray, friable clay loam. The
underlying material to a depth of 60 inches is light gray
and pale yellow, mottled clay loam. The soil is
calcareous throughout. in places the surface layer is less
than 5 inches thick.

Included with these soils in mapping are small areas of
Chancelior, Tetonka, and Trent soils. These included
soils make up less than 10 percent of any one mapped
area. The somewhat poorly drained Chancellor soils are
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in swales and shallow drainageways. The poorly drained
Tetonka soils are in depressions. The moderately well
drained Trent soils are dark to a depth of more than 20
inches. They are in swales.

The content of organic matter is moderate and fertility
medium in the Egan soil. The content of organic matter
and fertility are low in the Ethan soil. Permeability is
moderate in the upper part of both soils and moderately
slow in the underlying material. Available water capacity
is high. Runoff is slow. The shrink-swell potential is
moderate.

Most of the acreage is cropland. The Egan soil is well
suited and the Ethan soil fairly well suited to cultivated
crops. The Egan soil has few limitations. The high
content of lime in the surface layer of the Ethan soil
adversely affects the availability of plant nutrients.
Controlling erosion, improving fertility, and increasing the
content of organic matter are the main management
concerns. Conserving moisture also is a concern.
Minimizing tillage, leaving crop residue on the surface,
applying animal manure, and including grasses and
legumes in the cropping system help to control erosion,
improve fertility, increase the content of organic matter,
and conserve moisture.

The Egan soil is well suited and the Ethan soil fairly
well suited to tame pasture and hay. Production is limited
on the Ethan soil because the high content of lime in the
surface layer adversely affects the availability of plant
nutrients. Alfalfa, intermediate wheatgrass, and smooth
bromegrass are suitable pasture plants.

These soils are fairly well suited to windbreaks and
environmental plantings. Except for those that require an
abundant supply of moisture, all climatically suited trees
and shrubs grow well on the Egan soil. Trees and shrubs
can be established on the Ethan soil, but optimum
survival, growth, and vigor are unlikely.

These soils are fairly well suited to most kinds of
building site development and sanitary facilities. The
moderate shrink-swell potential is a limitation on building
sites and the restricted permeability a limitation in septic
tank absorption fields. Backfilling with sandy material,
providing foundation drains, and diverting runoff away
from buildings help to prevent the structural damage
caused by shrinking and swelling. Reinforcing
foundations and footings also helps to prevent this
damage. Enlarging the absorption area in septic tank
absorption fields helps to overcome the siow absorption
of liquid waste.

The Egan soil is in capability unit I-2, and the Ethan
soil is in capability unit lle-4; both soils are in Silty range
site.

EeB—Egan-Ethan complex, 2 to 6 percent slopes.
These deep, well drained, undulating soils are on
uplands where slopes generally are short and complex.
Some areas are dissected by well defined drainageways.
A few scattered cobbles and stones are on the surface
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in some areas. The Egan soil is on side slopes. The
Ethan soil is on the upper side slopes and knolls. Areas
are 5 to several thousand acres in size and are irregular
in shape. They are 50 to 70 percent Egan soil and 20 to
40 percent Ethan soil. The two soils occur as areas so
closely intermingled or so small that mapping them
separately is not practical.

Typically, the surface layer of the Egan soil is very
dark gray silty clay loam about 8 inches thick. The
subsoil is about 28 inches thick. It is friable. The upper
part is dark grayish brown silty clay loam; the next part is
brown silty clay loam; and the lower part is grayish
brown, calcareous clay loam. The underlying material to
a depth of 60 inches is light yellowish brown, mottled,
calcareous clay loam. In some areas it contains more
silt.

Typically, the surface layer of the Ethan soil is dark
grayish brown loam about 8 inches thick. The next 13
inches is light brownish gray, friable clay loam. The
underlying material to a depth of 60 inches is light gray
and pale yellow, mottled clay loam. The soil is
calcareous throughout. In places the surface layer is less
than 5 inches thick.

Included with these soils in mapping are small areas of
Chancsllor, Dempster, Tetonka, Trent, and Worthing
soils. These included soils make up less than 15 percent
of any one mapped area. The somewhat poorly drained
Chancellor soils are in swales and shallow drainageways.
Dempster soils have gravelly material 20 to 40 inches
from the surface. They are in positions on the landscape
similar to those of the Ethan soil. The poorly drained
Tetonka and very poorly drained Worthing soils are in
depressions. The moderately well drained Trent soils are
dark to a depth of more than 20 inches. They are in
swales.

The content of organic matter is moderate and fertility
medium in the Egan soil. The content of organic matter
and fertility are low in the Ethan soil. Permeability is
moderate in the upper part of both soils and moderately
slow in the underlying material. Available water capacity
is high. Runoff is medium. The shrink-swell potential is
moderate.

Most of the acreage is cropland. These soils are well
suited to cultivated crops. The main concerns of
management are controlling erosion and conserving
moisture. Increasing the content of organic matter and
improving fertility are other management concerns. The
high content of lime in the surface layer of the Ethan soil
adversely affects the availability of plant nutrients.
Minimizing tillage, leaving crop residue on the surface,
and including grasses and legumes in the cropping
system help to control erosion, conserve moisture,
improve fertility, and increase the content of organic
matter. Contour farming, grassed waterways, and
terraces also can help to control erosion, but in some
areas the slopes are too short or too irregular for
contouring and terracing.



Turner County, South Dakota

The Egan soil is well suited and the Ethan soil fairly
well suited to tame pasture and hay. Production is limited
on the Ethan soil because the high content of lime in the
surface layer adversely affects the availability of plant
nutrients. Alfalfa, intermediate wheatgrass, and smooth
bromegrass are suitable pasture plants.

These soils are fairly well suited to windbreaks and
environmental plantings. Except for those that require an
abundant supply of moisture, all climatically suited trees
and shrubs grow well on the Egan soil. Trees and shrubs
can be established on the Ethan soil, but optimum
survival, growth, and vigor are unlikely. Planting on the
contour helps to control erosion and conserves moisture.

These soils are fairly well suited to most kinds of
building site development and sanitary faciities. The
moderate shrink-swell potential is a limitation on building
sites and the restricted permeability a limitation in septic
tank absorption fields. Backfilling with sandy material,
providing foundation drains, and diverting runoff away
from buildings help to prevent the structural damage
caused by shrinking and swelling. Reinforcing
foundations and footings also helps to prevent this
damage. Enlarging the absorption area in septic tank
absorption fields helps to overcome the slow absorption
of liquid waste.

The Egan soil is in capability unit Ile-3, and the Ethan
soil is in capability unit lile-6; both soils are in Silty range
site.

EfA—Egan-Trent silty clay loams, 0 to 2 percent
slopes. These deep, nearly level soils are on uplands.
The well drained Egan soil is on the smooth and convex
middle and upper side slopes. The moderately well
drained Trent soil is in swales. It is frequently flooded for
very brief periods after heavy rainfall or rapid snowmelt.
Areas are 25 to more than 1,000 acres in size and are
irregular in shape. They are 65 to 75 percent Egan soil
and 15 to 25 percent Trent soil. The two soils occur as
areas so closely intermingled or so small that mapping
them separately is not practical.

Typically, the surface layer of the Egan soil is very
dark gray silty clay loam about 8 inches thick. The
subsoil is friable silty clay ioam about 22 inches thick.
The upper part is very dark grayish brown, the next part
is grayish brown, and the lower part is light brownish
gray and calcareous. The underlying material to a depth
of 60 inches is light brownish gray, mottled, calcareous
silty clay loam and light gray, mottled, calcareous clay
loam. In some areas it contains more silt and less sand.

Typically, the surface layer of the Trent soil is very
dark gray silty clay loam about 12 inches thick. The
subsoil is friable silty clay loam about 30 inches thick.
The upper part is very dark grayish brown; the next part
is grayish brown; and the lower part is light brownish
gray, mottled, and calcareous. The underlying material to
a depth of 60 inches is light gray, mottled, calcareous
silty clay loam. In some areas it contains more sand.
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Included with these soils in mapping are small areas of
Chancellor, Tetonka, and Wakonda soils. These included
soils make up less than I5 percent of any one mapped
area. The somewhat poorly drained Chancellor soils are
in swales and shallow drainageways. The poorly drained
Tetonka soils are in depressions. Wakonda soils have a
high content of lime within a depth of 16 inches. They
are on slight rises above the swales and depressions.

The content of organic matter is moderate and fertility
medium in the Egan soil. The content of organic matter
and fertility are high in the Trent soil. Permeability is
moderate in the upper part of the Egan soil and
moderately slow in the underlying material. It is moderate
in the Trent soil. Available water capacity is high in both
soils. In the Trent soil a seasonal high water table is at a
depth of 3.5 to 6 feet in the spring of most years. Runoff
is slow on both soils. The shrink-swell potential is
moderate.

Most of the acreage is cropland. These soils are well
suited to cultivated crops and to tame pasture and hay.
They have few limitations, but in some years fieldwork
may be delayed on the Trent soil because of runoff from
adjacent soils. Alfalfa, intermediate wheatgrass, and
smooth bromegrass are suitable pasture plants.

These soils are well suited to windbreaks and
environmental plantings. Most climatically suited trees
and shrubs grow well. Those that require an abundant
moisture supply grow especially well on the Trent soil.

The Egan soil is fairly well suited and the Trent soil
generally unsuited to most kinds of building site
development and sanitary facilities. Because the Trent
soil is subject to flooding, the Egan soil is a better site.
Its moderate shrink-swell potential, however, is a
limitation on building sites and its restricted permeability
a limitation in septic tank absorption fields. Backfilling
with sandy material, providing foundation drains, and
diverting runoff away from buildings help to prevent the
structural damage caused by shrinking and swelling.
Reinforcing foundations and footings also helps to
prevent this damage. Enlarging the absorption area in
septic tank absorption fields helps to overcome the slow
absorption of liquid waste.

The capability unit is I-2; the Egan soil is in Silty range
site and the Trent soil in Overflow range site.

EgB—Egan-Wentworth silty clay loams, 2 to 6
percent slopes. These deep, well drained, undulating
soils are in areas on uplands where slopes generally are
long and smooth. Some areas are dissected by well
defined drainageways. The Egan soil is on the upper
side slopes. The Wentworth soil is on the lower side
slopes. Areas are 10 to more than 500 acres in size and
are irregular in shape. They are 50 to 60 percent Egan
soil and 30 to 40 percent Wentworth soil. The two soils
occur as areas so closely intermingled or so small that
mapping them separately is not practical.
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Typically, the surface layer of the Egan soil is very
dark grayish brown silty clay loam about 8 inches thick.
The subsoil is friable silty clay loam about 18 inches
thick. The upper part is grayish brown, and the lower
part is light brownish gray and calcareous. The
underlying material to a depth of 60 inches is light gray,
mottled, calcareous clay loam. In some areas the
surface layer and subsoil contain more sand.

Typically, the surface layer of the Wentworth soil is
very dark gray silty clay loam about 8 inches thick. The
subsoil is friable silty clay loam about 28 inches thick.
The upper part is very dark grayish brown, the next part
is grayish brown, and the lower part is light yellowish
brown and calcareous. The underlying material to a
depth of 60 inches is light yellowish brown, mottled,
calcareous silty clay loam and clay loam.

Included with these soils in mapping are small areas of
Chancellor, Dempster, Ethan, Tetonka, and Trent soils.
These included soils make up less than 15 percent of
any one mapped area. The somewhat poorly drained
Chancellor soils are in swales and shallow drainageways.
Dempster soils have gravelly material 20 to 40 inches
from the surface. They are in positions on the landscape
similar to those of the Egan and Wentworth soils. Ethan
soils have free carbonates at or near the surface. They
are on the upper side slopes and knolls. The poorly
drained Tetonka soils are in depressions. The
moderately well drained Trent soils are dark to a depth
of more than 20 inches. They are in swales.

The content of organic matter is moderate and fertility
medium in the Egan and Wentworth soils. Permeability is
moderate in the upper part of both soils and moderately
slow in the underlying material. Available water capacity
is high. Runoff is medium. The shrink-swell potential is
moderate.

Most of the acreage is cropland. These soils are well
suited to cultivated crops and to tame pasture and hay.
Alfalfa, intermediate wheatgrass, and smooth
bromegrass are suitable pasture plants. Controlling
erosion is the main management concern. Conserving
moisture also is a concern. Minimizing tillage, leaving
crop residue on the surface, and including grasses and
legumes in the cropping system help to control erosion
and conserve moisture. Contour farming, grassed
waterways, and terraces also help to control erosion.

These soils are well suited to windbreaks and
environmental plantings. Most climatically suited trees
and shrubs grow well. Planting on the contour helps to
control erosion and conserves moisture.

These soils are only fairly well suited to most kinds of
building site development and sanitary facilities. The
moderate shrink-swell potential is a limitation on building
sites and the restricted permeability a limitation in septic
tank absorption fields. Backfilling with sandy material,
providing foundation drains, and diverting runoff away
from buildings help to prevent the structural damage
caused by shrinking and swelling. Reinforcing
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foundations and footings also helps to prevent this
damage. Enlarging the absorption area in septic tank
absorption fields helps to overcome the slow absorption
of liquid waste.

The capability unit is lle-3; Silty range site.

EnA—Enet loam, 0 to 2 percent slopes. This well
drained, nearly level soil is in areas on terraces where
slopes generally are long and smooth. It is moderately
deep over gravelly material. Areas are 10 to more than
500 acres in size and are irregular in shape.

Typically, the surface layer is very dark gray loam
about 8 inches thick. The subsoil is about 22 inches
thick. It is very friable. The upper part is very dark gray
loam, the next part is very dark grayish brown loam, and
the lower part is brown sandy loam. The underlying
material to a depth of 60 inches is pale brown and
yellowish brown, calcareous gravelly sand. In some
areas gravelly material is 14 to 20 inches from the
surface.

Included with this soil in mapping are small areas of
Dimo soils. These soils make up less than 10 percent of
any one mapped area. They are somewhat poorly
drained and are in swales.

The content of organic matter is moderate and fertility
medium in the Enet soil. Permeability is moderate in the
upper part of the profile and rapid in the underlying
gravelly material. Available water capacity is low. Runoff
is slow.

Most of the acreage is cropland. Many areas are
irrigated. This soil is well suited to cultivated crops, but it
is droughty late in the growing season because of the
moderate depth to gravelly material. Minimizing tillage
and leaving crop residue on the surface conserve
moisture.

This soil is well suited to tame pasture and hay.
Alfalfa, intermediate wheatgrass, and smooth
bromegrass grow well, but production may be limited in
years of low rainfall.

This soil is poorly suited to windbreaks and
environmental plantings. Trees and shrubs can be
established, but optimum survival, growth, and vigor are
unlikely. Drought resistant trees and shrubs should be
selected for planting.

This soil is well suited to most kinds of building site
development, but the sides of shallow excavations tend
to cave in unless they are shored. The soil readily
absorbs but does not adequately filter the effluent in
septic tank absorption fields. The poor filtering capacity
may result in the pollution of ground water. The soil is a
probable source of sand and gravel for use as road
construction material.

The capability unit is lls-3; Silty range site.

EsD—Ethan-Betts loams, 6 to |15 percent slopes.
These deep, well drained, moderately sloping and
strongly sloping soils are mainly on upland breaks along
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the major streams. Well defined drainageways dissect
most areas. In some areas scattered stones are on the
surface. The Ethan soil is on the smooth middle and
lower side slopes and on some of the broader ridges.
The Betts soil is on convex siopes. Areas are 5 to 250
acres in size and are irregular in shape. They are 50 to
60 percent Ethan soil and 30 to 40 percent Betts soil.
These two soils occur as areas so closely intermingled
or so small that mapping them separately is not
practical.

Typically, the surface layer of the Ethan soil is dark
grayish brown loam about 8 inches thick. The next 13
inches is light brownish gray, friable, calcareous clay
loam. The underlying material to a depth of 60 inches is
light gray and pale yellow, mottied, calcareous clay loam.

Typically, the surface layer of the Betts soil is dark
grayish brown, calcareous loam about 4 inches thick.
The next 5 inches is grayish brown, friable, calcareous
clay loam. The underlying material to a depth of 60
inches is light brownish gray, mottled, calcareous clay
loam.

Included with these soils in mapping are small areas of
Chaska, Clarno, Davis, and Talmo soils. These included
soils make up less than 15 percent of any one mapped
area. The somewhat poorly drained Chaska soils are in
drainageways. Clarno soils have free carbonates more
than 12 inches from the surface. They are in positions
on the landscape similar to those of the Ethan soil.
Davis soils are dark to a depth of more than 20 inches.
They are on fans and foot slopes. Talmo soils are
underlain by gravelly material within a depth of 14
inches. They are in positions on the landscape similar to
those of the Betts soil.

The content of organic matter and fertility are low in
the Ethan and Betts soils. Permeability is moderate in
the upper part of both soils and moderately slow in the
underlying material. Available water capacity is high.
Runoff is rapid. The shrink-swell potential is moderate.

Most of the acreage supports native grasses. These
soils are well suited to range. The native vegetation
dominantly is little bluestem and needlegrass. Overused
areas are dominated by blue grama, needleandthread,
Kentucky bluegrass, and sedges.

These soils generally are unsuitable for crops and
tame pasture and hay because of the slope. Pasture
plants can be established in the less sloping areas, but
production is limited by the adverse effect of the high
content of lime in the surface layer. Alfalfa, intermediate
wheatgrass, and smooth bromegrass are suitable
pasture plants.

Windbreaks and environmental plantings can be
established in the less sloping areas of the Ethan soil,
but optimum growth and survival are unlikely because of
the high content of lime in the surface layer. Planting
trees and shrubs on the eontour helps to control erosion.

These soils are poorly suited to most kinds of building
site development and sanitary facilities. The moderate
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shrink-swell potential and the slope are limitations on
building sites, and the restricted permeability and the
slope are limitations in septic tank absorption fields.
Buildings constructed on these soils should be designed
to conform to the natural slope of the land. Land shaping
may be needed in some areas. Backfilling with sandy
material, providing foundation drains, and diverting runoff
away from buildings help to prevent the structural
damage caused by shrinking and swelling. Reinforcing
foundations and footings also helps to prevent this
damage. Enlarging the absorption area in septic tank
absorption fields helps to overcome the slow absorption
of liquid waste. Land shaping and installing the
distribution lines across the slope generally improve the
efficiency of the absorption field.

The capability unit is Vle-3; the Ethan soil is in Silty
range site and the Betts soil in Thin Upland range site.

EtB—Ethan-Egan complex, 2 to 6 percent slopes.
These deep, well drained, undulating soils are in areas
on uplands where slopes generally are short and
complex. Some areas are dissected by well defined
drainageways. The Ethan soil is on the upper side slopes
and knolls (fig 8). A few scattered cobbles and stones
are on the surface in some areas. The Egan soil is on
the smooth lower side slopes. Areas are 5 to several
thousand acres in size and are irregular in shape. They
are 45 to 65 percent Ethan soil and 25 to 45 percent
Egan soil. The two soils occur as areas so closely
intermingled or so small that mapping them separately is
not practical.

Typically, the surface layer of the Ethan soil is dark
grayish brown loam about 8 inches thick. The next 13
inches is light brownish gray, friable clay loam. The
underlying material to a depth of 60 inches is light gray
and pale yellow, mottled clay loam. The soil is
calcareous throughout. In places the surface layer is less
than 5 inches thick.

Typically, the surface layer of the Egan soil is very
dark grayish brown silty clay loam about 9 inches thick.
The subsoil is about 19 inches thick. It is friable. The
upper part is grayish brown silty clay loam, and the lower
part is light brownish gray, calcareous clay loam. The
underlying material to a depth of 60 inches is light gray
and pale yellow, mottled, calcareous clay loam.

Included with these soils in mapping are small areas of
Chancellor, Clarno, Tetonka, Trent, and Worthing soils.
These included soils make up less than 15 percent of
any one mapped area. The somewhat poorly drained
Chancellor soils are in swales and shallow drainageways.
The poorly drained Tetonka and very poorly drained
Worthing soils are in depressions. The moderately well
drained Trent soils are dark to a depth of more than 20
inches. They are in swales.

The content of organic matter and fertility are low in
the Ethan soil. The content of organic matter is
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Figure 8.—An area of Ethan-Egan complex, 2 to 6 percent slopes. The light colored Ethan soil is on convex slopes and the dark
colored Egan soil on smooth side slopes.

moderate and fertility medium in the Egan soil.
Permeability is moderate in the upper part of both soils
and moderately slow in the underlying material. Available
water capacity is high. Runoff is medium. The shrink-
swell potential is moderate.

Most of the acreage is cropland. These soils are well
suited to cultivated crops. The high content of lime in the
surface layer of the Ethan soil adversely affects the
availability of plant nutrients. The main management
concerns are controlling erosion, conserving moisture,
and improving fertility. Minimizing tillage, leaving crop
residue on the surface, applying animal manure, and
including grasses and legumes in the cropping system
help to control erosion, conserve moisture, improve
fertility, and increase the content of organic matter.
Contour farming, grassed waterways, and terraces also
can help to control erosion, but in some areas the
slopes are too short or too irregular for contouring and
terracing.

The Ethan soil is fairly well suited and the Egan soil
well suited to tame pasture and hay. Production is limited
on the Ethan soil because the high content of lime in the
surface layer adversely affects the availability of plant

nutrients. Alfalfa, intermediate wheatgrass, ‘and smooth
bromegrass are suitable pasture plants.

These soils are fairly well suited to windbreaks and
environmental plantings. Trees and shrubs can be
established on the Ethan soil, but optimum survival,
growth and vigor are unlikely. Except for those that
require an abundant supply of moisture, all climatically
suited trees and shrubs grow well on the Egan soil.
Planting on the contour helps to control erosion and
conserves moisture.

These soils are fairly well suited to most kinds of
building site development and sanitary facilities. The
moderate shrink-swell potential is a limitation on building
sites and the restricted permeability a limitation in septic
tank absorption fields. Backfilling with sandy material,
providing foundation drains, and diverting runoff away
from buildings help to prevent the structural damage
caused by shrinking and swelling. Reinforcing
foundations and footings also helps to prevent this
damage. Enlarging the absorption area in septic tank
absorption fields helps to overcome the slow absorption
of liquid waste.
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The Ethan soil is in capability unit lile-6, and the Egan
soil is in capability unit lle-3; both soils are in Silty range
site.

EtC—Ethan-Egan complex, 5 to 9 percent slopes.
These deep, well drained, gently sloping and gently
rolling soils are in areas on uplands where slopes are
short and complex. Well defined drainageways dissect
some areas. The Ethan soil is on the upper side slopes
and knolls. A few scattered cobbles and stones are on
the surface in some areas. The Egan soil is on the lower
side slopes. Areas are 5 to more than 500 acres in size
and are irregular in shape. They are 50 to 70 percent
Ethan soil and 20 to 40 percent Egan soil. The two soils
occur as areas so closely intermingled or so small that
mapping them separately is not practical.

Typically, the surface layer of the Ethan soil is dark
grayish brown loam about 8 inches thick. The next 13
inches is light brownish gray, friable clay loam. The
underlying material to a depth of 60 inches is light gray
and pale yellow, mottied clay loam. The soil is
calcareous throughout. In places the surface layer is less
than 5 inches thick.

Typically, the surface layer of the Egan soil is very
dark grayish brown silty clay loam about 8 inches thick.
The subsoil is about 19 inches thick. It is friable. The
upper part is grayish brown silty clay loam, and the lower
part is light brownish gray, calcareous clay loam. The
underlying material to a depth of 60 inches is light gray
and pale yellow, mottled, calcareous clay loam.

Included with these soils in mapping are small areas of
Chancellor, Delmont, Tetonka, and Worthing soils. These
included soils make up less than 10 percent of any one
mapped area. The somewhat poorly drained Chancellor
soils are in swales and shallow drainageways. Delmont
soils have gravelly material 14 to 20 inches from the
surface. They are in positions on the landscape similar to
those of the Ethan soil. The poorly drained Tetonka and
very poorly drained Worthing soils are in depressions.

The content of organic matter and fertility are low in
the Ethan soil. The content of organic matter is
moderate and fertility medium in the Egan soil.
Permeability is moderate in the upper part of both soils
and moderately slow in the underlying material. Available
water capacity is high. Runoff is medium. The shrink-
swell potential is moderate.

Most of the acreage is cultivated or used for pasture
or hay. These soils are poorly suited to cultivated crops.
The high content of lime in the surface layer of the
Ethan soil adversely affects the availability of plant
nutrients. Controlling erosion and improving fertility are
the main management concerns. Conserving moisture
also is a concern. Minimizing tillage, leaving crop residue
on the surface, applying animal manure, and including
grasses and legumes in the cropping system help to
control erosion, conserve moisture, improve fertility, and
increase the content of organic matter. Contour farming,
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terraces, and grassed waterways also help to control
erosion, but in some areas the slopes are too short or
too irregular for contouring and terracing.

These soils are fairly well suited to tame pasture and
hay. Production is limited on the Ethan soil because the
high content of lime in the surface layer adversely
affects the availability of plant nutrients. Alfalfa,
intermediate wheatgrass, and smooth bromegrass are
the best suited species.

These soils are poorly suited to windbreaks and
environmental plantings. No trees or shrubs grow well on
the Ethan soil. Except for those that require an abundant
supply of moisture, all climatically suited trees and
shrubs grow well on the Egan soil. Planting on the
contour helps to control erosion.

These soils are well suited to range. The native
vegetation dominantly is needlegrass, big bluestem, and
little bluestem. Overused areas are dominated by
western wheatgrass, blue grama, and Kentucky
bluegrass.

Because of the moderate shrink-swell potential, these
soils are only fairly well suited to most kinds of building
site development. Backfilling with gravelly material,
providing foundation drains, and diverting runoff away
from buildings, however, help to prevent the structural
damage caused by shrinking and swelling. Reinforcing
foundations and footings also helps to prevent this
damage. Land shaping is needed in some areas.
Because of the slope and the restricted permeability, the
soils are only fairly well suited to most sanitary facilities.
Enlarging the absorption area in septic tank absorption
fields helps to overcome the slow absorption of liquid
waste. Land shaping and installing the distribution lines
across the slope generally improve the efficiency of the
absorption field.

The Ethan soil is in capability unit IVe-2, and the Egan
soil is in capability unit llie-2; both soils are in Silty range
site.

HuA—Huntimer silty clay loam, 0 to 2 percent
slopes. These deep, well drained, nearly level soils are
on uplands. Areas are 5 to more than 60 acres in size
and are circular.

Typically, the surface layer is very dark gray silty clay
loam about 8 inches thick. The subsoil is dark grayish
brown and grayish brown silty clay about 18 inches thick.
It is calcareous in the lower part. The underlying material
to a depth of 60 inches is light gray, mottled, calcareous
silty clay loam stratified with thin layers of loam and clay
loam.

included with this soil in mapping are small areas of
Chancellor, Ethan, and Tetonka soils. These soils make
up less than 10 percent of any one mapped area. The
somewhat poorly drained Chancellor soils are in swales.
Ethan soils have free carbonates at or near the surface.
They are in convex areas adjacent to the Huntimer soil.
The poorly drained Tetonka soils are in depressions.
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The content of organic matter is moderate and fertility
medium in the Huntimer soil. Permeability is slow.
Available water capacity is high. Runoff is slow. The
shrink-swell potential is high.

Most of the acreage is cropland. This soil is well suited
to cultivated crops and to tame pasture and hay. Alfalfa,
intermediate wheatgrass, and smooth bromegrass are
suitable pasture plants. The soil becomes compacted if
tilled when wet. Increasing the water intake rate is the
main concern of management. Conserving moisture also
is a concern. Leaving crop residue on the surface,
including grasses and legumes in the cropping system,
and deferring tillage when the soil is wet increase the
water intake rate and conserve moisture.

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

This soil is poorly suited to most kinds of building site
development because of the high shrink-swell potential.
Backfilling with gravelly material, providing foundations
drains, and diverting runoff away from buildings,
however, help to prevent the structural damage caused
by shrinking and swelling. Reinforcing foundations and
footings also helps to prevent this damage. Because of
the restricted permeability, the soil is poorly suited to
septic tank absorption fields. Enlarging the absorption
area, however, helps to overcome the slow absorption of
liquid waste.

The capability unit is lIs-2; Clayey range site.

La—Lamo silty clay loam. This deep, somewhat
poorly drained, nearly level soil is on flood plains. it is
occasionally flooded for brief periods after heavy rainfall
or rapid snowmelt. Areas are 5 to more than 1,000 acres
in size and are irregular in shape.

Typically, the surface layer is very dark gray silty clay
loam about 8 inches thick. The subsurface layer is dark
gray silty clay loam about 7 inches thick. The next 12
inches is dark gray, friable silty clay loam. The underlying
material to a depth of 60 inches is light brownish gray
and gray, mottled silty clay loam. It has accumulations of
gypsum. The soil is calcareous throughout. In some
areas the content of clay is higher throughout the profile.

Included with this soil in mapping are small areas of
Roxbury and Salmo soils. These soils make up less than
15 percent of any one mapped area. The well drained
Roxbury soils are slightly higher on the flood plains than
the Lamo soil. The poorly drained Salmo soils have
visible salts near or at the surface. They are in positions
on the landscape similar to those of the Lamo soil.

The content of organic matter and fertility are high in
the Lamo soil. Permeability is moderately slow. Available
water capacity is high. A seasonal high water table is at
a depth of 1.5 to 3 feet in the spring of most years.
Runoff is slow. The shrink-swell potential is moderate.
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Most of the acreage is cropland. This soil is well suited
to cultivated crops and to tame pasture and hay. Alfalfa,
Garrison creeping foxtail, intermediate wheatgrass, reed
canarygrass, and smooth bromegrass are suitable
pasture plants. Wetness delays fieldwork in the spring of
some years, but drainage generally is adequate. The soil
becomes compacted if cultivated when wet. Installing a
drainage system helps to control the wetness during
periods of heavy rainfall. Leaving crop residue on the
surface, including grasses and legumes in the cropping
system, and deferring tillage when the soil is wet help to
prevent surface compaction.

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

This soil generally is unsuitable as a site for buildings
and sanitary facilities because of the wetness and the
flooding.

The capability unit is llw-3; Subirrigated range site.

Or—Orthents-Aquents complex. This map unit
consists of soils in and near open excavations, 5 to 30
feet deep, from which sand and gravel have been
removed. Areas are irreqular in shape and range from 4
to 100 acres in size. Slopes are uneven and broken and
range from nearly level on the bottoms of the
excavations to almost vertical on the rims. Some of the
bottoms are covered with water.

Orthents consist of mounds of mixed loamy and
gravelly material adjacent to the excavations. Aquents
are on the bottoms of the excavations. They are
predominantly sand and gravel, but in areas where all of
the sand and gravel has been removed, they are loam or
clay loam glacial till or silty glacial drift. The bottoms and
sides support little or no vegetation during periods when
the sand and gravel are mined.

Most of the acreage is used only as a source of sand
and gravel, which can be used for construction
purposes. Some areas provide limited wildlife habitat.
Abandoned excavations can be restored to range, tame
pasture, or cropland if reclamation measures are applied.
These measures include shaping the areas and using
the mounds of overburden material as topsoil dressing.
Applying fertilizer as needed helps to establish range or
pasture.

The capability subclass is Vllls-1; no range site is
assigned.

Ro—Roxbury siit loam. This deep, well drained,
nearly level soil is on flood plains. It is occasionally
flooded for very brief periods after heavy rainfall or rapid
snowmelt. Areas are 5 to more than 500 acres in size
and are irregular in shape.

Typically, the surface layer is dark gray silt loam about
20 inches thick. The subsoil is grayish brown, friable silt
loam about 16 inches thick. The underlying material to a
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depth of 60 inches is light brownish gray loam and silt
loam stratified with thin layers of fine sandy loam. It is
mottled in the lower part. The soil is calcareous
throughout. In some areas the content of sand is higher
throughout the profile. In other areas the content of clay
is higher in the underlying material.

Included with this soil in mapping are small areas of
the somewhat poorly drained Chaska and Lamo soils.
These soils make up less than |0 percent of any one
mapped area. Chaska soils are in drainageways. Lamo
soils are slightly lower on the flood plains than the
Roxbury soil.

The content of organic matter and fertility are high in
the Roxbury soil. Permeability is moderate. Available
water capacity is high. Runoff is slow. The shrink-swell
potential is moderate.

Most of the acreage is cropland. This soil is well suited
to cultivated crops and to tame pasture and hay. Alfalfa,
Garrison creeping foxtail, intermediate wheatgrass, and
smooth bromegrass are suitable pasture plants. The soil
has few limitations. Fieldwork is delayed in some years
because of the flooding, but in most years the additional
moisture is beneficial. Minimizing tillage, leaving crop
residue on the surface, and including grasses and
legumes in the cropping system conserve moisture.

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

This soil is generally unsuitable as a site for buildings
and sanitary facilities because of the flooding.

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

Rv—Roxbury Variant silt loam. This deep,
moderately well drained, nearly level soil is on flood
plains. It is occasionally flooded for brief periods after
heavy rainfall or rapid snowmelt. Areas are 10 to more
than 500 acres in size and are irregular in shape.

Typically, the surface layer is very dark gray silt loam
about 8 inches thick. The subsurface layer is silt loam
about 16 inches thick. The upper part is very dark gray,
and the lower part is grayish brown and calcareous. The
subsoil is about 21 inches of very dark gray, firm silty
clay and clay. The underlying material to a depth of 60
inches is grayish brown, mottled clay loam. In some
areas the subsoil and underlying material contain less
clay.

Included with this soil in mapping are small areas of
Chaska and Clamo soils. These soils make up less than
10 percent of any one mapped area. The somewhat
poorly drained Chaska soils are in drainageways. The
poorly drained Clamo soils are slightly lower on the flood
plains than the Roxbury Variant soil. Also, they have a
higher content of clay in the upper part.

The content of organic matter and fertility are high in
the Roxbury Variant soil. Permeability is moderate in the
upper part of the soil and slow in the lower part.
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Available water capacity is high. A seasonal high water
table is at a depth of 4 to 6 feet in the spring of most
years. Runoff is slow. The shrink-swell potential is
moderate in the upper part of the soil and high in the
lower part.

Most of the acreage is cropland. This soil is well suited
to cultivated crops and to tame pasture and hay. Alfalfa,
Garrison creeping foxtail, intermediate wheatgrass, and
smooth bromegrass are suitable pasture plants. The soil
has few limitations. Fieldwork is delayed in some years
because of the flooding, but in most years the additional
moisture is beneficial. Minimizing tillage, leaving crop
residue on the surface, and including grasses and
legumes in the cropping system conserve moisture.

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

This soil is generally unsuitable as a site for buildings
and sanitary facilities because of the flooding.

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

Sa—Salmo silty clay loam. This deep, poorly drained;
level soil is on flood plains. It is frequently flooded for
brief periods after heavy rainfall or rapid snowmelt. Areas
are 5 to more than 500 acres in size and are irregular in
shape.

Typically, the surface layer is very dark gray silty clay
loam about 3 inches thick. The subsurface layer is silty
clay loam about 25 inches thick. It is very dark gray in
the upper part and dark gray in the lower part.
Accumulations of gypsum and other salts are throughout
the surface layer and subsurface layer. The underlying
material to a depth of 60 inches is dark gray silty clay
loam and clay loam. It has accumulations of gypsum in
the upper part. The soil is calcareous throughout. In
some areas gravelly material is below a depth of 40
inches.

Included with this soil in mapping are small areas of
Baltic and Lamo soils. These soils make up less than 15
percent of any one mapped area. They do not have
visible salts near the surface. They are in positions on
the landscape similar to those of the Salmo soil.

The content of organic matter is high and fertility
medium in the Salmo soil. Tilth is fair. Permeability is
moderately slow. Available water capacity is high. A
seasonal high water table is within a depth of 2.5 feet in
the spring of most years. Runoff is very slow. The shrink-
swell potential is moderate.

Most of the acreage supports native grasses. This soil
is well suited to range. The native vegetation dominantly
is big bluestem, little bluestem, and western wheatgrass.
Overused areas are dominated by western wheatgrass
and saltgrass.

This soil is poorly suited to cultivated crops. Because
of the wetness in spring, late planted crops are better
suited than early planted crops. The excess amount of
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salts restricts crop growth during dry periods. The soil
becomes compacted if cultivated when wet. Improving
tilth is a management concern. A surface drainage
system can improve the drainage in some areas, but
artificial drainage is not feasible in most areas because
suitable outlets are not available. Leaving crop residue
on the surface and deferring tillage when the soil is wet
improve tilth.

This soil is well suited to tame pasture and hay.
Examples of suitable pasture plants are tall wheatgrass
and western wheatgrass. Grazing when the soil is wet
causes surface compaction, which results in poor
aeration and reduced plant vigor.

This soil is generally unsuited to windbreaks and
environmental plantings. The number of suitable species
is limited because the soil is saline. If trees and shrubs
are planted, optimum growth and survival are unlikely.

This soil generally is unsuitable as a site for buildings
and sanitary facilities because of the flooding.

The capability unit is IVw-2; Subirrigated range site.

Te—Tetonka silt loam. This deep, poorly drained,
level soil is in depressions in the uplands. It is ponded
during periods of heavy rainfall or rapid snowmelt. Areas
are 5 to 25 acres in size and are oval.

Typically, the surface layer is dark gray silt loam about
9 inches thick. The subsurface layer is gray and light
gray silt loam about 9 inches thick. The subsoil is about
28 inches thick. The upper part is dark gray, firm silty
clay, and the lower part is light brownish gray, mottled,
friable, calcareous silty clay loam. The underlying
material to a depth of 60 inches is light gray, mottled,
calcareous silty clay loam. In places the soil does not
have a light gray subsurface layer.

Included with this soil in mapping are small areas of
Chancellor, Crossplain, Davison, and Wakonda soils.
These soils make up less than 15 percent of any one
mapped area. The somewhat poorly drained Chancellor
and Crossplain soils are in swales and shallow
drainageways. The moderately well drained Davison and
Wakonda soils have a high content of lime within a
depth of 16 inches. They are on slight rises above the
Tetonka soil.

The content of organic matter and fertility are high in
the Tetonka soil. Permeability is slow. Available water
capacity is high. A seasonal high water table is within a
depth of 1 foot part of the year. As much as 1 foot of
water ponds on the surface during some wet periods.
Runoff is ponded. The shrink-swell potential is high.

Most of the acreage is cropland. If drained, this soil is
well suited to cultivated crops. Because of the wetness,
it is better suited to late planted crops than to other
crops. In undrained areas, crops drown and tillage is
delayed for long periods in some years.

This soil is fairly well suited to range. The native
vegetation dominantly is sedges, reedgrass, and prairie
cordgrass. Overused areas are dominated by foxtail
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barley, spikesedge, and rushes. Many areas are potential
sites for excavated ponds.

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

Unless drained, this soil generally is unsuited to
windbreaks and environmental plantings. It is unsuitable
as a site for buildings and most sanitary facilities
because of the ponding.

The capability unit is IVw-2, {lw-1 if the soil is drained;
Wet Meadow range site.

WaA—Wakonda-Wentworth-Chancellor slity clay
loams, 0 to 3 percent slopes. These deep, nearly level
and gently undulating soils are on uplands. The
moderately well drained Wakonda and Wentworth soils
are in convex areas and the upper side slopes. The
somewhat poorly drained. Chancellor soil is in swales
and shallow drainageways. It receives runoff from
adjacent soils and is frequently flooded for brief periods
after heavy rainfall or rapid snowmelt. Areas are 10 to
several thousand acres in size and are irregular in
shape. They are 35 to 50 percent Wakonda soil, 25 to
40 percent Wentworth soil, and 15 to 30 percent
Chancellor soil. The three soils occur as areas so closely
intermingled or so small that mapping them separately is
not practical.

Typically, the surface layer of the Wakonda soil is dark
gray silty clay loam about 8 inches thick. The next 7
inches is dark gray and olive brown, friable siity clay
loam. The underlying material to a depth of 60 inches is
light brownish gray, mottled silty clay loam and light
yellowish brown and pale yellow, mottled loam and clay
loam. It has accumulations of gypsum in the lower part.
The soil is calcareous throughout.

Typically, the surface layer of the Wentworth soil is
very dark gray silty clay loam about 9 inches thick. The
subsoil is friable silty clay loam about 21 inches thick.
The upper part is dark grayish brown; the next part is
grayish brown; and the lower part is light brownish gray,
mottled, and calcareous. The underlying material to a
depth of 60 inches is pale yellow, mottled silty clay loam
and light gray, mottled clay loam. In some areas the soil
is well drained.

Typically, the surface layer of the Chancellor soil is
very dark gray silty clay loam about 11 inches thick. The
subsoil is about 25 inches thick. The upper part is very
dark gray, firm silty clay; the next part is dark gray
mottled, firm silty clay; and the lower part is light
brownish gray, mottled, friable silty clay loam. The
underlying material to a depth of 60 inches is light
yellowish brown and light gray, mottled, calcareous silty
clay loam. It has accumulations of gypsum in the lower
part.



Turner County, South Dakota

Included with these soils in mapping are small areas of
Tetonka, Trent, and Worthing soils. These included soils
make up less than 15 percent of any one mapped area.
The poorly drained Tetonka and very poorly drained
Worthing soils are in depressions. The moderately well
drained Trent soils are dark to a depth of more than 20
inches. They are in swales.

The content of organic matter is moderate in the
Wakonda and Wentworth soils and high in the
Chancellor soil. Fertility is low in the Wakonda soil,
medium in the Wentworth soil, and high in the
Chancellor soil. Permeability is moderate in the subsoil of
the Wakonda and Wentworth soils and moderately slow
in the underlying material. It is slow in the Chancellor
soil. Available water capacity is high in all three soils. A
seasonal high water table is at a depth of 1.5 to 4 feet in
the Wakonda soil, at a depth of 3 to 6 feet in the
Wentworth soil, and within a depth of 3 feet in the
Chancellor soil. Runoff is slow on all three soils. The
shrink-swell potential is moderate in the Wakonda and
Wentworth soils and high in the Chancellor soil.

Most of the acreage is cropland. These soils are well
suited to cultivated crops and to tame pasture and hay.
Alfalfa, intermediate wheatgrass, and smooth
bromegrass are suitable pasture plants. The Wentworth
soil has few limitations. Planting may be delayed in some
years because of the wetness in the Chancellor and
Wakonda soils. The high content of lime in the surface
layer of the Wakonda soil adversely affects the
availability of plant nutrients. The Chancellor soil
becomes compacted if cultivated when wet. A surface
drainage system that controls the wetness of the
Chancellor soil is the main management need. Measures
that conserve moisture and improve fertility also are
needed. Examples are minimizing tillage, leaving crop
residue on the surface, applying animal manure, and
including grasses and legumes in the cropping system.

These soils are well suited to windbreaks and
environmental plantings. Most climatically suited trees
and shrubs can grow well. Those that require an
abundant moisture supply grow especially well on the
Chancellor soil.

The Wakonda and Chancellor soils generally are
unsuited and the Wentworth soil poorly suited to most
kinds of building site development. The wetness is the
main limitation. Also, flooding is a hazard on the
Chancellor soil and the moderate shrink-swell potential a
limitation in the Wentworth soil. Backfilling with gravelly
material, reinforcing foundations and footings, diverting
runoff away from buildings, and installing a subsurface
drainage system help to prevent the structural damage
caused by the shrinking and swelling and temporary
wetness of the Wentworth soil. Foundation drains also
reduce the wetness.

These soils generally are unsuitable as sites for septic
tank absorption fields because of the wetness.
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The Wakonda soil is in capability unit lle-4, Limy
Subirrigated range site; the Wentworth soil is in capability
unit |-2, Silty range site; and the Chancellor soil is in
capability unit llw-1, Overflow range site.

WcA—-Wentworth-Chancellor-Wakonda silty clay
loams, 0 to 2 percent slopes. These deep, nearly level
soils are on uplands. The moderately well drained
Wentworth and Wakonda soils are in convex areas and
on the upper side slopes. The somewhat poorly drained
Chancellor soil is in swales and shallow drainageways. It
receives runoff from adjacent soils and is frequently
flooded for brief periods after heavy rainfall or rapid
snowmelt. Areas are 10 to several thousand acres in
size and are irregular in shape. They are 50 to 70
percent Wentworth soil, 15 to 30 percent Chancelior soil,
and 10 to 20 percent Wakonda soil. The three soils
occur as areas so closely intermingled or so small that
mapping them separately is not practical.

Typically, the surface layer of the Wentworth soil is
very dark gray silty clay loam about 9 inches thick. The
subsoil is friable silty clay loam about 21 inches thick.
The upper part is dark grayish brown; the next part is
grayish brown; and the lower part is light brownish gray,
mottled, and calcareous. The underlying material to a
depth of 60 inches is pale yellow, mottled, calcareous
silty clay loam and light gray, mottled, calcareous clay
loam. In some areas the soil is well drained.

Typically, the surface layer of the Chancellor soil is
very dark gray silty clay loam about 11 inches thick. The
subsoil is about 25 inches thick. The upper part is very
dark gray, firm silty clay; the next part is dark gray,
mottled, firm silty clay; and the lower part is light
brownish gray, mottled, friable silty clay loam. The
underlying material to a depth of 60 inches is light
yellowish brown and light gray, mottled, calcareous silty
clay loam. It has accumulations of gypsum in the lower
part.

Typically, the surface layer of the Wakonda soil is dark
gray silty clay loam about 8 inches thick. The next 7
inches is dark gray and olive brown, friable silty clay
loam. The underlying material to a depth of 60 inches is
light brownish gray, mottled silty clay loam and light
yellowish brown and pale yellow, mottied loam and clay
loam. It has accumulations of gypsum in the lower part.
The soil is calcareous throughout.

Included with these soils in mapping are small areas of
Tetonka, Trent, and Worthing soils. These included soils
make up less than 15 percent of any one mapped area.
The poorly drained Tetonka and very poorly drained
Worthing soils are in depressions. The moderately well
drained Trent soils are dark to a depth of more than 20
inches. They are in swales.

The content of organic matter is moderate in the
Wentworth and Wakonda soils and high in the
Chancellor soil. Fertility is medium in the Wentworth soil,
low in the Wakonda soil, and high in the Chancellor soil.
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Permeability is moderate in the subsoil of the Wentworth
and Wakonda soils and moderately slow in the
underlying material. It is slow in the Chancellor soil.
Available water capacity is high in all three soils. A
seasonal high water table is at a depth of 3 to 6 feet in
the Wentworth soil, within a depth of 3 feet in the
Chancellor soil, and at a depth of 1.5 to 4 feet in the
Wakonda soil. Runoff is slow on all three soils. The
shrink-swell potential is moderate in the Wentworth and
Wakonda soils and high in the Chancellor soil.

Most of the acreage is cropland. These soils are well
suited to cultivated crops and to tame pasture and hay.
Alfalfa, intermediate wheatgrass, and smooth
bromegrass are suitable pasture plants. The Wentworth
soil has few limitations. Planting may be delayed in some
years because of the wetness in the Chancellor and
Wakonda soils. The Chancellor soil becomes compacted
if cultivated when wet. The high content of lime in the
surface layer of the Wakonda soil adversely affects the
availability of plant nutrients. A surface drainage system
that controls the wetness of the Chancellor soil is the
main management need. Measures that conserve
moisture and improve fertility also are needed. Examples
are minimizing tillage, leaving crop residue on the
surface, applying animal manure, and including grasses
and legumes in the cropping system.

These soils are well suited to windbreaks and
environmental plantings. Most climatically suited trees
and shrubs can grow well. Those that require an
abundant moisture supply grow especially well on the
Chancellor soil.

The Wentworth soil is poorly suited and the Wakonda
and Chancellor soils generally unsuited to most kinds of
building site development. The wetness is the main
limitation. Aiso, flooding is a hazard on the Chancellor
soil and the moderate shrink-swell potential a limitation
in the Wentworth soil. Backfilling with gravelly material,
reinforcing foundations and footings, diverting runoff
away from buildings, and installing a subsurface drainage
system help to prevent the structural damage caused by
the shrinking and swelling and temporary wetness of the
Wentworth soil. Foundation drains aiso reduce the
wetness.

These soils generally are unsuitable as sites for septic
tank absorption fields because of the wetness.

The Wentworth soil is in capability unit I-2, Silty range
site; the Chancellor soil is in capability unit llw-1,
Overflow range site; and the Wakonda soil is in
capability unit lle-4, Limy Subirrigated range site.

Wo—Worthing silty clay loam. This deep, very
poorly drained, level soil is in depressions in the uplands.
It is ponded during periods of heavy rainfall or rapid
snowmelt. Areas are 5 to 60 acres in size and are oval.

Typically, the surface layer is very dark gray silty clay
loam about 16 inches thick. The subsoil is very dark
gray, dark gray, and gray, firm silty clay about 32 inches
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thick. It is calcareous in the lower part. The underlying
material to a depth of 60 inches is light gray, mottled,
calcareous silty clay loam. In some areas the soil has a
light gray subsurface layer. In other areas it is calcareous
throughout.

Included with this soil in mapping are small areas of
Chancellor, Crosspiain, Davison, and Wakonda soils.
These soils make up less than 10 percent of any one
mapped area. The somewhat poorly drained Chancellor
and Crossplain soils are in swales and shallow
drainageways. The moderately well drained Davison and
Wakonda soils have a high content of lime within a
depth of 16 inches. They are on slight rises above the
Worthing soil.

The content of organic matter and fertility are high in
the Worthing soil. Permeability is slow. Available water
capacity is high. A seasonal high water table is within a
depth of 1 foot part of the year. As much as 1 foot of
water ponds on the surface during some wet periods.
Runoff is ponded. The shrink-swell potential is high.

Most of the acreage supports native grasses. This soil
is fairly well suited to range. The native vegetation
dominantly is rivergrass, slough sedge, and reedgrass.
Overused areas are dominated by spikesedge and
unpalatable grasses and weeds. Many areas are
potential sites for excavated ponds.

This soil generally is unsuited to cultivated crops and
to windbreaks and environmental plantings and is fairly
well suited to tame pasture and hay. Because the soil is
frequently ponded, the number of suitable crops and
pasture plants is severely limited. Garrison creeping
foxtail and reed canarygrass are the best suited pasture
plants.

This soil generally is unsuitable as a site for buildings
and septic tank absorption fields because of the
ponding.

The capability unit is Vw-2; Shallow Marsh range site.

prime farmland

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

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

Prime farmiand has an adequate and dependable
supply of moisture. The temperature and growing season
are favorable. The level of acidity or alkalinity is
acceptable. Prime farmland has few or no rocks and is
permeable to water and air. It is not excessively erodible
or saturated with water for long periods and is not
frequently flooded during the growing season. The slope
ranges mainly from O to 6 percent. Some soils that have
a high water table or are flooded qualify for prime
farmland only in areas where these limitations have been
overcome. Onsite evaluation is needed to determine
whether or not the limitations have been overcome.
More detailed information about the criteria for prime
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farmland is available at the local office of the Soil
Conservation Service.

About 303,030 acres in Turner County, or nearly 77
percent of the total acreage, meets the requirements for
prime farmland. This land occurs throughout the county.
The main crops are corn, soybeans, oats, and alfalfa.

The map units that are considered prime farmiand are
listed in table 5. This list does not constitute a
recommendation for a particular land use. The extent of
each listed map unit is shown in table 4. The location is

shown on the detailed soil maps at the back of this

publication. The soil qualities that affect use and
management are described in the section “Detailed soil
map units.”
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use and management of the soils

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

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

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

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

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

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

crops and pasture

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

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

About 83 percent of the acreage in Turner County is
used for cultivated crops or for tame pasture and hay
(3). The major crops are alfalfa, corn, oats, and
soybeans. Barley, grain sorghum, and wheat also are
grown. Alfalfa is harvested mainly for hay, and corn and
oats are harvested for both silage and grain.

The potential of the soils in Turner County for
increased crop production is good. In addition to the
reserve productive capacity represented by this land,
food production could also be increased considerably by
extending the latest crop production technology to all
cropland in the county. This soil survey can greatly
facilitate the application of such technology. The
paragraphs that follow describe the management needed
on the cropland in the county.

Soil erosion is the major problem on about 43 percent
of the cropland, hayland, and pasture in Turner County.
If the slope is more than 2 percent, water erosion is a
hazard on Clarno, Delmont, Egan, Ethan, Wentworth,
and other soils. Blendon and Henkin soils also are
subject to wind erosion.

Loss of the surface layer through erosion is damaging
for two reasons. First, productivity is reduced as the
surface layer is lost and part of the subsoil is
incorporated into a plow layer. Loss of the surface layer
is especially damaging on soils having a thin surface
layer, such as Betts and Ethan. Erosion also reduces the
productivity on soils that tend to be droughty, such as
Delmont and Enet. Second, erosion results in the
sedimentation of streams and lakes. Controlling erosion
minimizes the pollution of streams and lakes by sediment
and improves water quality for fish and wildlife,
recreation, and municipal use.

A cropping system that includes grasses and legumes
and that keeps a plant cover on the surface for extended
periods holds soil losses to an amount that will not
reduce the productive capacity of the soils. Leaving crop
residue on the surface during the critical erosion period
early in spring helps to protect the soil from wind and
water erosion. The crop residue also adds organic
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matter to the soil, improves fertility and tilth, and aids in
the retention and absorption of rainfall.

Terraces, diversions, and contour stripcropping help to
control erosion on some of the gently sloping to rolling
soils. In some areas, however, slopes are so short and
irregular that contour farming and terracing are not
practical. In these areas a cropping system that keeps a
substantial plant cover on the surface is needed to
control erosion.

Minimizing tillage and leaving crop residue on the
surface increase the infiltration rate and reduce the risks
of runoff and erosion. Together with grassed waterways,
these practices are suitable on most soils in the county.

Wind erosion is a slight to severe hazard on some of
the soils in the county. The hazard is especially severe
on those soils having a fine sandy loam surface layer,
such as Blendon and Henkin. The soils that have a high
content of lime in the surface layer, such as Davison and
Wakonda, also are susceptible to wind erosion. These
soils can be damaged in a few hours if winds are strong
and the soils are dry and have no plant cover or surface
mulch. An adequate plant cover, a cover of crop residue,
stripcropping, and a rough surface minimize wind erosion
on these soils. Including grasses and legumes in the
cropping system, planting windbreaks of suited trees and
shrubs, and leaving strips of unharvested crops also are
effective in reducing the risk of wind erosion.

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

Soil drainage is the major management need on the
wetter soils, such as the poorly drained Clamo and
Tetonka and somewhat poorly drained Lamo soils.
Unless artifically drained, these soils are so wet that
crops frequently are damaged. Open ditches help to
remove excess water if outlets are available. Controlling
the runoff on the adjacent slopes also helps to reduce
the wetness of these soils.

The moderately well drained Alcester, Bonilla, and
Trent soils in swales receive runoff from adjacent
uplands. In most years, drainage is adequate and crops
benefit from the additional moisture. Artificial drainage is
rarely needed on these soils. During wet years, however,
spring planting and tillage are delayed.

Soil fertility should be maintained so that optimum
yields can be obtained. In soils that have a high content
of lime in the surface layer, such as Davison, Ethan, and
Wakonda, the kinds and amounts of fertilizer needed
generally differ from the kinds and amounts needed on
soils that do not have lime in the surface layer. Including
grasses and legumes in the cropping system improves
fertility in the soils having a high content of lime. On all
soils additions of fertilizer should be based on the results
of soil tests, on the need of the crop, and on the
expected level of yields: The Cooperative Extension
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Service can help in determining the kinds and amounts
of fertilizer needed.

Soil tilth affects the germination of seeds and the
infiltration of water into the soil. Soils with good tilth are
granular and porous. If tilled when wet, Clamo,
Crossplain, and similar soils tend to be very cloddy when
dry. As a result of the cloddiness, preparing a good
seedbed is difficult. These soils dry slowly in the spring
and cannot be easily tilled. Selecting a proper time for
tillage, including grasses and legumes in the cropping
system, and incorporating crop residue into the soil
improve tilth and increase the rate of water intake.

Field crops suited to the soils and climate of the
survey area include small grain and row crops. Oats is
the main small grain crop. Corn and soybeans are the
main row crops. Sorghum also is grown on a small
acreage.

All commonly grown and climatically adapted crops
are suited to deep, well drained or moderately well
drained soils, such as Alcester, Bonilla, Clarno, Davis,
Egan, Roxbury, Trent, and Wentworth. Soils that are
underlain by porous material, such as Delmont,
Dempster, and Enet, are better suited to early maturing
small grain than to deeper rooted crops, such as corn
and alfalfa, because the porous underlying material limits
the available water capacity and root penetration.
Blendon and Henkin soils, which are subject to wind
erosion, also are better suited to small grai: than to row
crops. The small grain provides better protection against
wind erosion.

Much of the acreage of the Delmont and Enet soils is
irrigated. Alfalfa and corn are the main irrigated crops.
The main management concerns are preserving water
quality, conserving moisture, and improving fertility and
tilth. Nearly all of the irrigation is by sprinkler method.
Water is pumped from a shallow aquifer that underlies
most of the irrigated soils.

Pasture plants best suited to the climate and most of
the soils in the survey area include alfalfa, intermediate
wheatgrass, and smooth bromegrass. Crested
wheatgrass is well suited to soils that tend to be
droughty, such as Deimont and Enet. Bunch grasses,
such as crested wheatgrass, should not be planted in
areas where the slope is more than 6 percent because
erosion is a hazard. The choice of pasture plants
generally is limited to water tolerant species, such as
Garrison creeping foxtail and reed canarygrass, on the
poorly drained Clamo and Tetonka and very poorly
drained Worthing soils.

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

The average yields per acre that can be expected of
the principal crops under a high level of management
are shown in table 6. In any given year, yields may be
higher or lower than those indicated in the table because
of variations in rainfall and other climatic factors.

The yields are based mainly on the experience and
records of farmers, conservationists, and extension
agents. Available yield data from nearby counties and
results of field trials and demonstrations are also
considered.

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

The estimated yields reflect the productive capacity of
each soil listed for each of the principal crops. Yields are
likely to increase as new production technology is
developed. The productivity of a given soil compared
with that of other soils, however, is not likely to change.

Crops other than those shown in table 6 are grown in
the survey area, but estimated yields are not listed
because the acreage of such crops is small. The local
office of the Soil Conservation Service or of the
Cooperative Extension Service can provide information
about the management and productivity of the soils.

land capability classification

Land capability classification shows, in a general way,
the suitability of soils for most kinds of field crops. Crops
that require special management are excluded. The soils
are grouped according to their limitations for field crops,
the risk of damage if they are used for crops, and the
way they respond to management. The grouping does
not take into account major and generally expensive
landforming that would change slope, depth, or other
characteristics of the soils, nor does it consider possible
but unlikely major reclamation projects. Capability
classification is not a substitute for interpretations
designed to show suitability and limitations of groups of
soils for rangeland, for woodland, and for engineering
purposes.

in the capability system, soils are generally grouped at
three levels: capability class, subclass, and unit (8).
These levels are defined in the following paragraphs.

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

Class | soils have slight limitations that restrict their
use.

Class Il soils have moderate limitations that reduce the
choice of plants or that require moderate conservation
practices.

Class lil soils have severe limitations that reduce the
choice of plants or that require special conservation
practices, or both.

Class IV soils have very severe limitations that reduce
the choice of plants or that require very careful
management, or both.

Class V soils are not likely to erode but have other
limitations, impractical to remove, that limit their use.

Class VI soils have severe limitations that make them
generally unsuitable for cultivation.

Class VIl soils have very severe limitations that make
them unsuitable for cultivation.

Class VIl soils and miscellaneous areas have
limitations that nearly preclude their use for commercial
crop production.

Capability subclasses are soil groups within one class.
They are designated by adding a small letter, ¢, w, s, or
¢, to the class numeral, for example, lle. The letter e
shows that the main limitation is risk of erosion unless
close-growing plant cover is maintained; w shows that
water in or on the soil interferes with plant growth or
cultivation (in some soils the wetness can be partly
corrected by artificial drainage); s shows that the soil is
limited mainly because it is shallow, droughty, or stony;
and ¢, used in only some parts of the United States,
shows that the chief limitation is climate that is very coid
or very dry.

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

Capability units are soil groups within a subclass. The
soils in a capability unit are enough alike to be suited to
the same crops and pasture plants, to require similar
management, and to have similar productivity. Capability
units are generally designated by adding an Arabic
numeral to the subclass symbol, for example, lle-4 or
llle-6.

The capability classification of each map unit is given
in the section “Detailed soil map units.”

rangeland

About 11 percent of the acreage in Turner County is
rangeland (3). Most of the rangeland occurs as small
tracts throughout the county. The soils used as
rangeland generally are too steep or too wet for
cultivated crops. Examples are Baltic, Betts, and
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Worthing soils and the steeper phases of the Ethan
soils.

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

Table 7 shows, for some soils in the survey area, the
range site; the total annual production of vegetation in
favorable, normal, and unfavorable years; the
characteristic vegetation; and the average percentage of
each species. Only those soils that are used as or are
suited to rangeland are listed. An explanation of the
column headings in table 7 follows.

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

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

Dry weight is the total annual yield per acre reduced to
a common percent of air-dry moisture.

Characteristic vegetation—the grasses, forbs, and
shrubs that make up most of the potential natural plant
community on each soil—is listed by common name.
Under composition, the expected percentage of the total
annual production is given for each species making up
the characteristic vegetation. The amount that can be
used as forage depends on the kinds of grazing animals
and on the grazing season.

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

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

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

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

native woods and windbreaks and
environmental plantings

Native trees and shrubs grow on about 3,500 acres in
Turner County. The soils that support trees are not
classified as woodland soils. Most of the trees and
shrubs grow on the breaks and flood plains adjacent to
the East and West Forks of the Vermillion River, the
Vermillion River, and Turkey Ridge Creek. Most are used
to enhance the habitat for wildlife.

Isolated trees or shrubs, small clumps, or large groves
of American elm, American plum, boxelder, bur oak,
eastern redcedar, green ash, western snowberry, and
wild rose are common on Betts and Ethan soils in draws
on breaks adjacent to the major creeks and rivers.
Isolated trees or shrubs or small clumps of American
elm, American plum, boxelder, common chokecherry,
eastern cottonwood, false indigo, green ash, peachleaf
willow, riverbank grape, sandbar willow, western
snowberry, and wild rose are common on Chaska,
Clamo, Lamo, and Roxbury soils on the flood plains
along the major creeks and rivers. Isolated trees or
shrubs or clumps of eastern cottonwood, peachleaf
willow, and sandbar willow are at the margins of marshy
areas.



Turner County, South Dakota

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

Field windbreaks are narrow plantings made at right
angles to the prevailing wind and at specific intervals
across the field. The interval depends on the erodibility
of the soil. Field windbreaks protect cropland and crops
from wind, keep snow from blowing off the fields, and
provide food and cover for wildlife.

Environmental plantings help to beautify and screen
houses and other buildings and to abate noise. The
plants, mostly evergreen shrubs and trees, are closely
spaced. To insure plant survival, a healthy planting stock
of suitable species should be planted properly on a well
prepared site and maintained in good condition.

Table 8 shows the height that locally grown trees and
shrubs are expected to reach in 20 years on various
soils. The estimates in table 8 are based on
measurements and observation of established plantings
that have been given adequate care. They can be used
as a guide in planning windbreaks and screens. The
species listed in table 8 are only a partial list of those
that will grow on the soils. A more complete list is in the
Technical Guide in the local office of the Soil
Conservation Service.

Grazing is detrimental to windbreaks and
environmental plantings because the livestock compact
the soil and remove the lower branches of the trees and
shrubs. Removal of the lower branches reduces the
effectiveness of the windbreaks. Weeds and insects
prevent maximum growth. Clean cultivation and
applications of herbicide help to control weeds.
Fallowing a year before planting helps to provide a
reserve supply of moisture, which is needed before
seedlings can be established. On Blendon and other
soils that are susceptible to wind erosion, the site should
be prepared in the spring so that it is not exposed to
wind erosion during the winter.

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

wildlife habitat

Soils affect the kind and amount of vegetation that is
available to wildlife as food and cover. They also affect
the construction of water impoundments. The kind and
abundance of wildlife depend largely on the amount and
distribution of food, cover, and water. Wildlife habitat can
be created or improved by planting appropriate
vegetation, by maintaining the existing plant cover, or by
promoting the natural establishment of desirable plants.
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In table 9, the soils in the survey area are rated
according to their potential for providing habitat for
various kinds of wildlife. This information can be used in
planning parks, wildlife refuges, nature study areas, and
other developments for wildlife; in selecting soils that are
suitable for establishing, improving, or maintaining
specific elements of wildlife habitat; and in determining
the intensity of management needed for each element of
the habitat.

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

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

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

Grasses and legumes are domestic biennial and
perennial grasses and herbaceous legumes. Soil
properties and features that affect the growth of grasses
and legumes are depth of the root zone, texture of the
surface layer, available water capacity, wetness,.surface
stoniness, flood hazard, and slope. Soil temperature and
soil moisture are also considerations. Examples of
grasses and legumes are alfalfa, intermediate
wheatgrass, reed canarygrass, smooth bromegrass,
sweetclover, and tall wheatgrass.

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

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

Coniferous plants furnish browse, seeds, and cones.
Soil properties and features that affect the growth of
coniferous trees, shrubs, and ground cover are depth of
the root zone, available water capacity, and wetness.
Examples of coniferous plants are Black Hills spruce,
eastern redcedar, ponderosa pine, and Rocky Mountain
juniper.

Wetland plants are annual and perennial wild
herbaceous plants that grow on moist or wet sites.
Submerged or floating aquatic plants are excluded. Soil
properties and features affecting wetland plants are
texture of the surface layer, wetness, reaction, salinity,
slope, and surface stoniness. Examples of wetland
plants are broadleaf cattail, common reed, common
spikesedge, giant burreed, hardstem bulrush, prairie
cordgrass, and slough sedge.

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

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

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

Habitat for woodland wildlife consists of areas of
deciduous plants or coniferous plants or both and
associated grasses, legumes, and wild herbaceous
plants. Wildlife attracted to these areas include bluejay,
eastern fox squirrel, raccoon, red fox, robin, whitetail
deer, and yellow-shafted flicker.

Habitat for wetland wildlife consists of open, marshy or
swampy shallow water areas. Some of the wildlife
attracted to such areas are American avocet, blue-
winged teal, killdeer, lesser scaup, mallard, mink,
muskrat, pintail, and redhead.

Habitat for rangeland wildlife consists of areas of
shrubs and wild herbaceous plants. Wildlife attracted to
rangeland include eastern cottontail, eastern
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meadowlark, lark bunting, whitetail deer, whitetail
jackrabbit, and Richardson ground squirrel.

engineering

This section provides information for planning land
uses related to urban development and to water
management. Soils are rated for various uses, and the
most limiting features are identified. The ratings are
given in the following tables: Building site development,
Sanitary facilities, Construction materials, and Water
management. The ratings are based on observed
performance of the soils and on the estimated data and
test data in the “Soil properties™ section.

Information in this section is intended for land use
planning, for evaluating land use alternatives, and for
planning site investigations prior to design and
construction. The information, however, has limitations.
For example, estimates and other data generally apply
only to that part of the soil within a depth of 5 feet.
Because of the map scale, small areas of different soils
may be included within the mapped areas of a specific
soil.

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

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

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

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

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

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

building site development

Table 10 shows the degree and kind of soil limitations
that affect shallow excavations, dwellings with and
without basements, small commercial buildings, and local
roads and streets. The limitations are considered s/ight if
soil properties and site features are generally favorable
for the indicated use and limitations are minor and easily
overcome; moderate if soil properties or site features are
not favorable for the indicated use and special planning,
design, or maintenance is needed to overcome or
minimize the limitations; and severe if soil properties or
site features are so unfavorable or so difficult to
overcome that special design, significant increases in
construction costs, and possibly increased maintenance
are required. Special feasibility studies may be required
where the soil limitations are severe.

Shallow excavations are trenches or holes dug to a
maximum depth of 5 or 6 feet for basements, graves,
utility lines, open ditches, and other purposes. The
ratings are based on soil properties, site features, and
observed performance of the soils. The ease of digging,
filling, and compacting is affected by a very firm dense
layer; stone content; soil texture; and slope. The time of
the year that excavations can be made is affected by the
depth to a seasonal high water table and the
susceptibility of the soil to flooding. The resistance of the
excavation walls or banks to sloughing or caving is
affected by soil texture and the depth to the water table.

Dwellings and small commercial buildings are
structures built on shallow foundations on undisturbed
soil. The load limit is the same as that for single-family
dwellings no higher than three stories. Ratings are made
for small commercial buildings without basements, for
dwellings with basements, and for dwellings without
basements. The ratings are based on soil properties, site
features, and observed performance of the soils. A high
water table, flooding, shrink-swell potential, and organic
layers can cause the movement of footings. A high water
table, stones, and flooding affect the ease of excavation
and construction. Landscaping and grading that require
cuts and fills of more than 5 to 6 feet are not
considered.

Local roads and sireets have an all-weather surface
and carry automobile and light truck traffic all year. They
have a subgrade of cut or fill soil material, a base of
gravel, crushed rock, or stabilized soil material, and a
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flexible or rigid surface. Cuts and fills are generally
limited to less than 6 feet. The ratings are based on soil
properties, site features, and observed performance of
the soils. A high water table, flooding, stones, and slope
affect the ease of excavating and grading. Soil strength
(as inferred from the engineering classification of the
soil), shrink-swell potential, frost action potential, and
depth to a high water table affect the traffic supporting
capacity.

sanitary facilities

Table 11 shows the degree and kind of soil limitations
that affect septic tank absorption fields, sewage lagoons,
and sanitary landfills. The limitations are considered
slight if soil properties and site features are generally
favorable for the indicated use and limitations are minor
and easily overcome; moderate if soil properties or site
features are not favorable for the indicated use and
special planning, design, or maintenance is needed to
overcome or minimize the limitations; and severe if soil
properties or site features are so unfavorable or so
difficult to overcome that special design, significant
increases in construction costs, and possibly increased
maintenance are required.

Table 11 also shows the suitability of the soils for use
as daily cover for landfills. A rating of good indicates that
soil properties and site features are favorable for the use
and good performance and low maintenance can be
expected; farr indicates that soil properties and site
features are moderately favorable for the use and one or
more soil properties or site features make the soil less
desirable than the soils rated good; and poor indicates
that one or more soil properties or site features are
unfavorable for the use and overcoming the unfavorable
properties requires special design, extra maintenance, or
costly alteration.

Septic tank absorption fields are areas in which
effiuent from a septic tank is distributed into the soil
through subsurface tiles or perforated pipe. Only that
part of the soil between depths of 24 and 72 inches is
evaluated. The ratings are based on soil properties, site
features, and observed performance of the soils.
Permeability, a high water table, and flooding affect
absorption of the effluent.

Unsatisfactory performance of septic tank absorption
fields, including excessively slow absorption of effluent,
surfacing of effluent, and hillside seepage, can affect
public health. Ground water can be polluted if highly
permeable sand and gravel or fractured bedrock is less
than 4 feet below the base of the absorption field, if
slope is excessive, or if the water table is near the
surface. There must be unsaturated soil material beneath
the absorption field to filter the effluent effectively. Many
local ordinances require that this material be of a certain
thickness.

Sewage lagoons (aerobic) are shallow ponds
constructed to hold sewage while aerobic bacteria
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decompose the solid and liquid wastes. Lagoons should
have a nearly level floor surrounded by cut slopes or
embankments of compacted soil. Lagoons generally are
designed to hold the sewage within a depth of 2to 5
feet. Nearly impervious soil material for the lagoon floor
and sides is required to minimize seepage and
contamination of ground water.

Table 11 gives ratings for the natural soil that makes
up the lagoon floor. The surface layer and, generally, 1
or 2 feet of soil material below the surface layer are
excavated to provide material for the embankments. The
ratings are based on soil properties, site features, and
observed performance of the soils. Considered in the
ratings are slope, permeability, a high water table,
flooding, stones, and content of organic matter.

Excessive seepage due to rapid permeability of the
soil or a water table that is high enough to raise the level
of sewage in the lagoon causes a lagoon to function
unsatisfactorily. Pollution results if seepage is excessive
or if floodwater overtops the lagoon. A high content of
organic matter is detrimental to proper functioning of the
lagoon because it inhibits aerobic activity. Slope,
bedrock, and cemented pans can cause construction
problems, and large stones can hinder compaction of
the lagoon floor.

Sanitary landfills are areas where solid waste is
disposed of by burying it in soil. There are two types of
landfill—trench and area. In a trench landfill, the waste is
placed in a trench. It is spread, compacted, and covered
daily with a thin layer of soil excavated at the site. In an
area landfill, the waste is placed in successive layers on
the surface of the soil. The waste is spread, compacted,
and covered daily with a thin layer of soil from a source
away from the site.

Both types of landfill must be able to bear heavy
vehicular traffic. Both types involve a risk of ground
water poliution. Ease of excavation and revegetation
needs to be considered.

The ratings in table 11 are based on soil properties,
site features, and observed performance of the soils.
Permeability, a high water table, slope, and flooding
affect both types of landfill. Texture, stones and
boulders, highly organic layers, soil reaction, and content
of salts and sodium affect trench type landfills. Unless
otherwise stated, the ratings apply only to that part of
the soil within a depth of about 6 feet. For deeper
trenches, a limitation rated slight or moderate may not
be valid. Onsite investigation is needed.

Daily cover for landfill is the soil material that is used
to cover compacted solid waste in an area type sanitary
landfill. The soil material is obtained offsite, transported
to the landfill, and spread over the waste.

Soil texture, wetness, coarse fragments, and slope
affect the ease of removing and spreading the material
during wet and dry periods. Loamy or silty soils that are
free of large stones or excess gravel are the best cover
for a landfill. Clayey soils are sticky or cloddy and are
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difficult to spread; sandy soils are subject to wind
erosion.

After soil material has been removed, the soil material
remaining in the borrow area must be thick enough to
permit revegetation. The soil material used as final cover
for a landfill should be suitable for plants. The surface
layer generally has the best workability, more organic
matter, and the best potential for plants. Material from
the surface layer should be stockpiled for use as the
final cover.

construction materials

Table 12 gives information about the soils as a source
of roadfill, sand, gravel, and topsoil. The soils are rated
good, fair, or poor as a source of roadfill and topsoil.
They are rated as a probable or improbable source of
sand and gravel. The ratings are based on soil
properties and site features that affect the removal of
the soil and its use as construction material. Normal
compaction, minor processing, and other standard
construction practices are assumed. Each soil is
evaluated to a depth of 5 feet.

Roadfill is soil material that is excavated in one place
and used in road embankments in another place. In this
table, the soils are rated as a source of roadfill for low
embankments, generally less than 6 feet high and less
exacting in design than higher embankments.

The ratings are for the soil material below the surface
layer to a depth of 5 feet. It is assumed that soil layers
will be mixed during excavating and spreading. Many
soils have layers of contrasting suitability within their
profile. The table showing engineering index properties
provides detailed information about each soil layer. This
information can help determine the suitability of each
layer for use as roadfill. The performance of soil after it
is stabilized with lime or cement is not considered in the
ratings.

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

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

Sand and gravel are natural aggregates suitable for
commercial use with a minimum of processing. Sand and
gravel are used in many kinds of construction.
Specifications for each use vary widely. In table 12, only
the probability of finding material in suitable quantity is
evaluated. The suitability of the material for specific
purposes is not evaluated, nor are factors that affect
excavation of the material.

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

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

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

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

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

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

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

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

Table 13 gives information on the soil properties and
site features that affect water management. The degree
and kind of soil limitations are given for pond reservoir
areas and for embankments, dikes, and levees. The
limitations are considered s/jght if soil properties and site
features are generally favorable for the indicated use
and limitations are minor and are easily overcome;
moderate if soil properties or site features are not
favorable for the indicated use and special planning,
design, or maintenance is needed to overcome or
minimize the limitations; and severe if soil properties or
site features are so unfavorable or so difficult to
overcome that special design, significant increase in
construction costs, and possibly increased maintenance
are required.

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

Pond reservoir areas hold water behind a dam or
embankment. Soils best suited to this use have low
seepage potential in the upper 60 inches. The seepage
potential is determined by the permeability of the soil
and the depth to fractured bedrock or other permeable
material. Excessive slope can affect the storage capacity
of the reservoir area.

Embankments, dikes, and levees are raised structures
of soil material, generally less than 20 feet high,
constructed to impound water or to protect land against
overflow. In this table, the soils are rated as a source of
material for embankment fill. The ratings apply to the soil
material below the surface layer to a depth of about 5
feet. It is assumed that soil layers will be uniformly mixed
and compacted during construction.

The ratings do not indicate the ability of the natural
soil to support an embankment. Soil properties to a
depth even greater than the height of the embankment
can affect performance and safety of the embankment.
Generally, deeper onsite investigation is needed to
determine these properties.

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

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

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

Terraces and diversions are embankments or a
combination of channels and ridges constructed across
a slope to reduce erosion and conserve moisture by

intercepting runoff. Slope and wetness affect the
construction of terraces and diversions. A restricted
rooting depth, a severe hazard of wind or water erosion,
an excessively coarse texture, and restricted permeability
adversely affect maintenance.

Grassed waterways are natural or constructed
channels, generally broad and shallow, that conduct
surface water to outlets at a nonerosive velocity.
Wetness and slope affect the construction of grassed
waterways. A hazard of wind erosion, low available water
capacity, restricted rooting depth, toxic substances, such
as salts or sodium, and restricted permeability adversely
affect the growth and maintenance of the grass after
construction.
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Data relating to soil properties are collected during the
course of the soil survey. The data and the estimates of
soil and water features, listed in tables, are explained on
the following pages.

Soil properties are determined by field examination of
the soils and by laboratory index testing of some
benchmark soils. Established standard procedures are
followed. During the survey, many shallow borings are
made and examined to identify and classify the soils and
to delineate them on the soil maps. Samples are taken
from some typical profiles and tested in the laboratory to
determine grain-size distribution, plasticity, and
compaction characteristics. These results are reported in
table 17.

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

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

engineering index properties

Table 14 gives estimates of the engineering
classification and of the range of index properties for the
major layers of each soil in the survey area. Most soils
have layers of contrasting properties within the upper 5
or 6 feet.

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

Texture is given in the standard terms used by the
U.S. Department of Agriculture. These terms are defined
according to percentages of sand, silt, and clay in the
fraction of the soil that is less than 2 millimeters in
diameter. “‘Loam,” for example, is soil that is 7 to 27
percent clay, 28 to 50 percent silt, and less than 52
percent sand. If the content of particles coarser than
sand is as much as 15 or 20 percent, an appropriate
modifier is added, for example, “gravelly.” Textural terms
are defined in the Glossary.

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

The Unified system classifies soils according to
properties that affect their use as construction material.
Soils are classified according to grain-size distribution of
the fraction less than 3 inches in diameter and according
to plasticity index, liquid limit, and organic matter
content. Sandy and gravelly soils are identified as GW,
GP, GM, GC, SW, SP, SM, and SC; silty and clayey soils
as ML, CL, OL, MH, CH, and OH; and highly organic
soils as Pt. Soils exhibiting engineering properties of two
groups can have a dual classification, for example, SP-
SM.

The AASHTO system classifies soils according to
those properties that affect roadway construction and
maintenance. In this system, the fraction of a mineral soil
that is less than 3 inches in diameter is classified in one
of seven groups from A-1 through A-7 on the basis of
grain-size distribution, liquid limit, and plasticity index.
Soils in group A-1 are coarse grained and low in content
of fines (silt and clay). At the other extreme, sails in
group A-7 are fine grained. Highly organic soils are
classified in group A-8 on the basis of visual inspection.

If laboratory data are available, the A-1, A-2, and A-7
groups are further classified as A-1-a, A-1-b, A-2-4, A-2-
5, A-2-6, A-2-7, A-7-5, or A-7-6. As an additional
refinement, the suitability of a soil as subgrade material
can be indicated by a group index number. Group index
numbers range from 0 for the best subgrade material to
20 or higher for the poorest. The AASHTO classification
for soils tested, with group index numbers in
parentheses, is given in table 17.

Rock fragments larger than 3 inches in diameter are
indicated as a percentage of the total soil on a dry-
weight basis. The percentages are estimates determined
mainly by converting volume percentage in the field to
weight percentage.

Percentage (of soil particles) passing designated
sieves is the percentage of the soil fraction less than 3
inches in diameter based on an ovendry weight. The
sieves, numbers 4, 10, 40, and 200 (USA Standard
Series), have openings of 4.76, 2.00, 0.420, and 0.074
millimeters, respectively. Estimates are based on
laboratory tests of soils sampled in the survey area and
in nearby areas and on estimates made in the field.
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Liquid limit and plasticity index (Atterberg limits)
indicate the plasticity characteristics of a soil. The
estimates are based on test data from the survey area or
from nearby areas and on field examination.

physical and chemical properties

Table 15 shows estimates of some characteristics and
features that affect soil behavior. These estimates are
given for the major layers of each soil in the survey area.
The estimates are based on field observations and on
test data for these and similar soils.

Permeability refers to the ability of a soil to transmit
water or air. The estimates indicate the rate of downward
movement of water when the soil is saturated. They are
based on soil characteristics observed in the field,
particularly structure, porosity, and texture. Permeability
is considered in the design of soil drainage systems,
septic tank absorption fields, and construction where the
rate of water movement under saturated conditions
affects behavior.

Available water capacity refers to the quantity of water
that the soil is capable of storing for use by plants. The
capacity for water storage is given in inches of water per
inch of soil for each major soil layer. The capacity varies,
depending on soil properties that affect the retention of
water and the depth of the root zone. The most
important properties are the content of organic matter,
soil texture, bulk density, and soil structure. Available
water capacity is an important factor in the choice of
plants or crops to be grown and in the design and
management of irrigation systems. Available water
capacity is not an estimate of the quantity of water
actually available to plants at any given time.

Soil reaction is a measure of acidity or alkalinity and is
expressed as a range in pH values. The range in pH of
each major horizon is based on many field tests. For
many soils, values have been verified by laboratory
analyses. Soil reaction is important in selecting crops
and other plants, in evaluating soil amendments for
fertility and stabilization, and in determining the risk of
corrosion.

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

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

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

Shrink-swell potential classes are based on the
change in length of an unconfined clod as moisture
content is increased from air-dry to field capacity. The
change is based on the soil fraction less than 2
millimeters in diameter. The classes are /ow, a change of
less than 3 percent; moderate, 3 to 6 percent; and high,
more than 6 percent. Very high, greater than 9 percent,
is sometimes used.

Erosion factor K indicates the susceptibility of a soil to
sheet and rill erosion by water. Factor K is one of six
factors used in the Universal Soil Loss Equation (USLE)
to predict the average annual rate of soil loss by sheet
and rill erosion in tons per acre per year. The estimates
are based primarily on percentage of silt, sand, and
organic matter (up to 4 percent) and on soil structure
and permeability. Values of K range from 0.10 to 0.43.
The higher the value, the more susceptible the soil is to
sheet and rill erosion by water.

Erosion factor T is an estimate of the maximum
average annual rate of soil erosion by wind or water that
can occur without affecting crop productivity over a
sustained period. The rate is in tons per acre per year.

Wind erodibility groups are made up of soils that have
similar properties affecting their resistance to wind
erosion in cultivated areas. The groups indicate the
susceptibility of soil to wind erosion and the amount of
soil lost. Soils are grouped according to the following
distinctions:

1. Sands, coarse sands, fine sands, and very fine
sands. These soils are generally not suitable for crops.
They are extremely erodible, and vegetation is difficult to
establish.

2. Loamy sands, loamy fine sands, and loamy very
fine sands. These soils are very highly erodible. Crops
can be grown if intensive measures to control wind
erosion are used.

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

4L. Calcareous loamy soils that are less than 35
percent clay and more than 5 percent finely divided
calcium carbonate. These soils are erodible. Crops can
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be grown if intensive measures to control wind erosion
are used.

4. Clays, silty clays, clay loams, and silty clay loams
that are more than 35 percent clay. These soils are
moderately erodible. Crops can be grown if measures to
control wind erosion are used.

5. Loamy soils that are less than 18 percent clay and
less than 5 percent finely divided calcium carbonate and
sandy clay loams and sandy clays that are less than 5
percent finely divided calcium carbonate. These soils are
slightly erodible. Crops can be grown if measures to
control wind erosion are used.

6. Loamy soils that are 18 to 35 percent clay and
less than 5 percent finely divided calcium carbonate,
except silty clay loams. These soils are very slightly
erodible. Crops can easily be grown.

7. Silty clay loams that are less than 3 percent clay
and less than 5 percent finely divided calcium carbonate.
These soils are very slightly erodible. Crops can easily
be grown. '

8. Stony or gravelly soils and other soils not subject
to wind erosion.

Organic matter is the plant and animal residue in the
soil at various stages of decomposition.

In table 15, the estimated content of organic matter is
expressed as a percentage, by weight, of the soil
material that is less than 2 millimeters in diameter.

The content of organic matter of a soil can be
maintained or increased by returning crop residue to the
soil. Organic matter affects the available water capacity,
infiltration rate, and tilth. It is a source of nitrogen and
other nutrients for crops.

soil and water features

Table 16 gives estimates of various soil and water
features. The estimates are used in land use planning
that involves engineering considerations.

Hydrologic soil groups are used to estimate runoff
from precipitation. Soils not protected by vegetation are
assigned to one of four groups. They are grouped
according to the intake of water when the soils are
thoroughly wet and receive precipitation from long-
duration storms.

The four hydrologic soil groups are:

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

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

Group D. Soils having a very slow infiltration rate (high
runoff potential) when thoroughly wet. These consist
chiefly of clays that have a high shrink-swell potential,
soils that have a permanent high water table, soils that
have a claypan or clay layer at or near the surface, and
soils that are shallow over nearly impervious material.
These soils have a very slow rate of water transmission.

Flooding, the temporary inundation of an area, is
caused by overflowing streams or by runoff from
adjacent slopes. Water standing for short periods after
rainfall or snowmelt and water in swamps and marshes
are not considered flooding.

Table 16 gives the frequency and duration of flooding
and the time of year when flooding is most likely.

Frequency, duration, and probable dates of occurrence
are estimated. Frequency is expressed as none, rare,
common, occasional, and frequent. None means that
flooding is not probable; rare that it is unlikely but
possible under unusual weather conditions; common that
it is likely under normal conditions; occasional that it
occurs on an average of once or less in 2 years; and
frequent that it occurs on an average of more than once
in 2 years. Duration is expressed as very brief if less
than 2 days, brief if 2 to 7 days, and /ong if more than 7
days. Probable dates are expressed in months;
November-May, for example, means that flooding can
occur during the period November through  May.

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

Also considered is local information about the extent
and levels of flooding and the relation of each soil on
the landscape to historic floods. Information on the
extent of flooding based on soil data is less specific than
that provided by detailed engineering surveys that
delineate flood-prone areas at specific flood frequency
levels.

High water table (seasonal) is the highest level of a
saturated zone in the soil in most years. The depth to a
seasonal high water table applies to undrained soils. The
estimates are based mainly on the evidence of a
saturated zone, namely grayish colors or mottles in the
soil. Indicated in table 16 are the depth to the seasonal
high water table; the kind of water table—that is,
perched, artesian, or apparent; and the months of the
year that the water table commonly is high. A water table
that is seasonally high for less than 1 month is not
indicated in table 16.
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An apparent water table is a thick zone of free water
in the soil. It is indicated by the level at which water
stands in an uncased borehole after adequate time is
allowed for adjustment in the surrounding soil. An
artesian water table is under hydrostatic head, generally
beneath an impermeable layer. When this layer is
penetrated, the water level rises in an uncased borehole.
A perched water table is water standing above an
unsaturated zone. In places an upper, or perched, water
table is separated from a lower one by a dry zone.

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

Potential frost action is the likelihood of upward or
lateral expansion of the soil caused by the formation of
segregated ice lenses (frost heave) and the subsequent
collapse of the soil and loss of strength on thawing.
Frost action occurs when moisture moves into the
freezing zone of the soil. Temperature, texture, density,
permeability, content of organic matter, and depth to the
water table are the most important factors considered in
evaluating the potential for frost action. It is assumed
that the soil is not insulated by vegetation or snow and is
not artificially drained. Silty and highly structured clayey
soils that have a high water table in winter are most
susceptible to frost action. Well drained, very gravelly, or
very sandy soils are the least susceptible. Frost heave
and low soil strength during thawing cause damage
mainly to pavements and other rigid structures.

Risk of corrosion pertains to potential soil-induced
electrochemical or chemical action that dissolves or
weakens uncoated steel or concrete. The rate of
corrosion of uncoated steel is related to such factors as

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

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

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

engineering index test data

Table 17 shows laboratory test data for several
pedons sampled at carefully selected sites in the survey
area. The pedons are representative of the series. The
soil samples were analyzed by the South Dakota
Department of Transportation, Division of Highways.

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

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

The system of soil classification used by the National
Cooperative Soil Survey has six categories (9). Beginning
with the broadest, these categories are the order,
suborder, great group, subgroup, family, and series.
Classification is based on soil properties observed in the
field or inferred from those observations or from
laboratory measurements. In table 18, the soils of the
survey area are classified according to the system. The
categories are defined in the following paragraphs.

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

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

GREAT GROUP. Each suborder is divided into great
groups on the basis of close similarities in kind,
arrangement, and degree of development of pedogenic
horizons; soil moisture and temperature regimes; and
base status. Each great group is identified by the name
of a suborder and by a prefix that indicates a property of
the soil. An example is Haplustolls (Hap/, meaning
minimal horizonation, plus ustol/, the suborder of the
Mollisols that have an ustic moisture regime).

SUBGROUP. Each great group has a typic subgroup.
Other subgroups are intergrades or extragrades. The
typic is the central concept of the great group; it is not
necessarily the most extensive. Intergrades are
transitions to other orders, suborders, or great groups.
Extragrades have some properties that are not
representative of the great group but do not indicate
transitions to any other known kind of soil. Each
subgroup is identified by one or more adjectives
preceding the name of the great group. The adjective
Typic identifies the subgroup that typifies the great
group. An example is Typic Haplustolls.

FAMILY. Families are established within a subgroup on
the basis of physical and chemical properties and other
characteristics that affect management. Mostly the
properties are those of horizons below plow depth where
there is much biological activity. Among the properties

and characteristics considered are particle-size class,
mineral content, temperature regime, depth of the root
zone, consistence, moisture equivalent, slope, and
permanent cracks. A family name consists of the name
of a subgroup preceded by terms that indicate soil
properties. An example is fine-loamy, mixed, mesic Typic
Haplustolls.

SERIES. The series consists of soils that have similar
horizons in their profile. The horizons are similar in color,
texture, structure, reaction, consistence, mineral and
chemical composition, and arrangement in the profile.
The texture of the surface layer or of the underlying
material can differ within a series.

soil series and their morphology

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

Characteristics of the soil and the material in which it
formed are identified for each series. The soil is
compared with similar soils and with nearby soils of
other series. A pedon, a small three-dimensional area of
soil, that is typical of the series in the survey area is
described. The detailed description of each soil horizon
follows standards in the Soif Survey Manual (7). Many of
the technical terms used in the descriptions are defined
in Soil Taxonomy (9). Unless otherwise stated, matrix
colors in the descriptions are for dry soil. Following the
pedon description is the range of important
characteristics of the soils in the series.

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

Alcester series

The Alcester series consists of deep, moderately well
drained soils formed in silty material on foot slopes and
alluvial fans. Permeability is moderate. Slopes range
from O to 2 percent.

Alcester soils are similar to Bonilla, Davis, Roxbury,
and Trent soils and are near Davis, Egan, Roxbury, and
Wentworth soils. Bonilla and Davis soils contain more
sand throughout than the Alcester soils. Roxbury soils
are calcareous closer to the surface than the Alcester
soils. They are on flood plains. The well drained Egan
and Wentworth soils have a mollic epipedon that is less



58

than 20 inches thick. They are higher on the landscape
than the Alcester soils. The content of organic matter in
Trent soils regularly decreases with increasing depth.

Typical pedon of Alcester silt loam, 1,938 feet north
and 66 feet east of the southwest corner of sec. 33, T.
96 N., R. 52 W.

Ap—O0 to 10 inches; dark gray (10YR 4/1) silt loam,
black (10YR 2/1) moist; weak fine granular
structure; slightly hard, friable; slightly acid; abrupt
smooth boundary.

A12—10 to 17 inches; dark gray (10YR 4/1) silty clay
loam, black (10YR 2/1) moist; weak medium
subangular blocky structure parting to weak fine
granular; slightly hard, friable, slightly sticky and
slightly plastic; slightly acid; gradual wavy boundary.

B1—17 to 24 inches; dark grayish brown (10YR 4/2)
silty clay loam, very dark brown (10YR 2/2) moist;
weak medium subangular blocky structure; hard,
friable, slightly sticky and slightly plastic; slightly
acid; gradual wavy boundary.

B2—24 to 38 inches; dark grayish brown (10YR 4/2)
silty clay loam, very dark grayish brown (10YR 3/2)
moist; very dark brown (10YR 2/2) coatings on
faces of peds; weak medium prismatic structure
parting to weak medium subangular blocky; hard,
friable, slightly sticky and slightly plastic; slightly
acid; gradual wavy boundary.

B3—38 to 46 inches; pale brown (10YR 6/3) silty clay
loam, brown (10YR 4/3) moist; dark brown (10YR
3/3) coatings on faces of peds; weak medium
prismatic structure parting to weak medium
subangular blocky; hard, friable, slightly sticky and
slightly plastic; slightly acid; gradual wavy boundary.

C1—46 to 54 inches; light yellowish brown (2.5Y 6/3)
silty clay loam, olive brown (2.5Y 4/3) moist,
massive; hard, friable, slightly sticky and slightly
plastic; neutral; clear wavy boundary.

C2—54 to 60 inches; light yellowish brown (2.5Y 6/3) silt
loam, light olive brown (2.5Y 5/3) moist; massive;
slightly hard, friable; weak effervescence; mildly
alkaline.

The thickness of the solum ranges from 36 to 56
inches. The depth to free carbonates ranges from 36 to
60 inches. The thickness of the mollic epipedon ranges
from 24 to 50 inches. The texture is silt loam or silty clay
loam throughout the profile.

The A horizon has value of 3 or 4 (2 or 3 moist). it
ranges from neutral to medium acid. The B2 horizon has
hue of 10YR or 2.5Y, value of 4 or 5 (2 to 4 moist), and
chroma of 1 to 3. it is neutral or slightly acid. The C
horizon has hue of 10YR or 2.5Y, value of 6 (4 or 5
moist), and chroma of 2 or 3. It ranges from neutral to
moderately alkaline.

Soil survey

Arlo series

The Arlo series consists of poorly drained soils that
are moderately deep over gravelly and sandy material.
These soils formed in glacial outwash material on flood
plains. Permeability is moderate in the loamy sediments
and rapid in the underlying material. Slopes range from 0
to 2 percent.

Arlo soils are near Baltic, Clamo, Delmont, Dimo, and
Enet soils. The nearby soils do not have a calcic horizon.
They are higher on the landscape than the Arlo soils.
Baltic and Clamo soils do not have sand and gravel
within a depth of 40 inches. The somewhat excessively
drained Delmont soils and the well drained Enet soils do
not have a water table within a depth of 5 feet.

Typical pedon of Arlo clay loam, 1,720 feet south and
75 feet east of the northwest corner of sec. 5, T. 97 N,
R. 52 W.

Ap—0 to 11 inches; dark gray (10YR 4/1) clay loam,
black (10YR 2/1) moist; weak fine and medium
granular structure; slightly hard, friable, slightly sticky
and slightly plastic; strong effervescence (about 11
percent calcium carbonate); mildly alkaline; abrupt
smooth boundary.

ACca—11 to 18 inches; gray (10YR 5/1) loam, very dark
gray (10YR 3/1) moist; weak medium subangular
blocky structure parting to weak fine and medium
granular; slightly hard, friable; violent effervescence
(about 20 percent calcium carbonate); moderately
alkaline; gradual wavy boundary.

C1ca—18 to 31 inches; light gray (10YR 7/1) sandy clay
loam, gray (10YR 5/1) moist; weak medium
subangular blocky structure; slightly hard, friable,
slightly sticky and slightly plastic; violent
effervescence (about 24 percent calcium
carbonate); moderately alkaline; gradual wavy
boundary.

C2ca—31 to 35 inches; light brownish gray (2.5Y 6/2)
sandy clay loam, dark grayish brown (2.5Y 4/2)
moist; common fine faint gray (10YR 5/1) and
distinct light olive brown (2.5Y 5/6) mottles;
massive; soft, very friable, slightly sticky and slightly
plastic; few fine dark concretions (iron and
manganese oxide); many coarse accumulations of
carbonate; strong effervescence (about 12 percent
calcium carbonate); moderately alkaline; clear
smooth boundary.

IC3—35 to 50 inches; light olive brown (2.5Y 5/4)
gravelly sand, olive brown (2.5Y 4/4) moist;
common fine and medium distinct dark brown
(7.5YR 3/2) and yellowish brown (10YR 5/6)
mottles; single grain; loose; common fine dark
concretions (iron and manganese oxide); strong
effervescence (about 7 percent calcium carbonate);
moderately alkaline; gradual wavy boundary.
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IIC4—50 to 60 inches; light gray (2.5Y 7/2) loamy sand,
light brownish gray (2.5Y 6/2) moist; common fine
and medium prominent yellowish brown (10YR 5/6)
mottles; single grain; loose; few pebbles; common
shale chips; few fine dark concretions (iron and
manganese oxide); sand grains coated with calcium
carbonate; strong effervescence (about 6 percent
calcium carbonate); moderately alkaline.

The depth to gravelly sand ranges from 20 to 40
inches. The thickness of the mollic epipedon ranges
from 12 to 20 inches and corresponds to the thickness
of the solum. The soils contain free carbonates
throughout.

The A horizon has value of 3 to 5 (2 or 3 moist). It
typically is clay loam but in some pedons is loam. It
ranges from neutral to moderately alkaline. The Cca
horizon has hue of 10YR, 2.5Y, or 5Y and value of 5 to 7
(4 to 6 moist). It dominantly is loam, sandy clay loam, or
clay loam but in some pedons is sandy loam in the lower
part. It is mildly alkaline or moderately alkaline. Few or
common nests of gypsum are in some pedons. The IIC
horizon has hue of 10YR, 2.5Y, or 5Y, value of S5to 7 (4
to 6 moist), and chroma of 1 to 4. It is stratified gravelly
foamy sand, gravelly sand, sand, or loamy sand. It is
mildly alkaline or moderately alkaline.

Baltic series

The Baltic series consists of deep, very poorly drained,
slowly permeable soils formed in calcareous, silty and
clayey alluvium on flood plains and in depressions on
uplands. Slopes are less than 1 percent.

Baltic soils are similar to Tetonka and Worthing soils
and are near Davison, Lamo, Salmo, and Wakonda soils.
The moderately well drained Davison and Wakonda soils
have a calcic horizon. They are on slight rises. The
somewhat poorly drained Lamo soils contain less clay
than the Baltic soils. Salmo soils also contain less clay
and have visible salts at or near the surface. Tetonka
soils have a light gray subsurface layer. Worthing soils
are deeper to carbonates than the Baltic soils.

Typical pedon of Baltic silty clay loam, 1,700 feet west
and 80 feet north of the southeast corner of sec. 15, T.
100 N, R. 52 W.

Al—O0 to 12 inches; very dark gray (10YR 3/1) silty clay
loam, black (10YR 2/1) moist; weak medium and
fine subangular blocky structure; hard, firm, slightly
sticky and slightly plastic; slight effervescence;
mildly alkaline; abrupt smooth boundary.

B21g—12 to 24 inches; very dark gray (5Y 3/1) silty
clay, black (5Y 2/1) moist; weak coarse and medium
subangular blocky structure; very hard, firm, sticky
and plastic; few fine accumulations of carbonate;
slight effervescence; mildly alkaline; gradual wavy
boundary.
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B22g—24 to 32 inches; very dark gray (5Y 3/1) silty
clay, black (5Y 2/1) moist; weak coarse and medium
subangular blocky structure; very hard, firm, sticky
and plastic; common gypsum crystals; nests of
gypsum; few fine accumulations of carbonate; slight
effervescence; mildly alkaline; gradual wavy
boundary.

C1gcs—32 to 49 inches; dark gray (5Y 4/1) silty clay,
very dark gray (5Y 3/1) moist; few fine distinct light
olive brown (2.5Y 5/6) mottles; massive; very hard,
firm, sticky and plastic; many fine and medium nests
of gypsum; slight effervescence; mildly alkaline;
gradual wavy boundary.

C2g—49 to 60 inches; dark gray (5Y 4/1) silty clay, very
dark gray (5Y 3/1) moist; few fine distinct light olive
brown (2.5Y 5/6) mottles; massive; very hard, firm,
sticky and plastic; few gypsum crystals; common
fine accumulations of carbonate; strong
effervescence; mildly alkaline.

The thickness of the solum and the thickness of the
mollic epipedon range from 30 to 45 inches. The soils
contain free carbonates throughout and are mildly
alkaline or moderately alkaline.

The A horizon has hue of 10YR or 5Y, value of 3to 5
(2 or 3 moist), and chroma of 1 or less. It typically is silty
clay loam but in some pedons is silty clay. The B2g
horizon has hue of 5Y or is neutral in hue. It has value of
3 to 5 (2 or 3 moist) and chroma of 1 or less. It typically
is silty clay but in some pedons is clay or silty clay loam.
The Cg horizon has hue of 2.5Y or 5Y and value of 4 to
7 (3 to 6 moist). It is silty clay loam, silty clay, or clay
loam.

Betts series

The Betts series consists of deep, well drained soils
formed in loamy glacial till on uplands. Permeability is
moderate in the solum and moderately slow in the
underlying material. Slopes range from 6 to 40 percent.

Betts soils are similar to Ethan soils and are near
Clarno, Ethan, and Talmo soils. The nearby soils have a
mollic epipedon. Clarno soils are less sloping than the
Betts soils. Talmo soils have gravelly material within a
depth of 14 inches. They are on knolls.

Typical pedon of Betts loam, in an area of Betts-Ethan
loams, 15 to 40 percent slopes, 325 feet south and
1,800 feet west of the northeast corner of sec. 17, T.
100 N, R. 53 W.

A1—0 to 4 inches; dark grayish brown (10YR 4/2) loam,
very dark brown (10YR 2/2) moist; weak medium
granular structure; slightly hard, very friable, slightly
sticky and slightly plastic; strong effervescence;
mildly alkaline; gradual smooth boundary.
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ACca—4 to 9 inches; grayish brown (10YR 5/2) clay
loam, dark grayish brown (10YR 4/2) moist; weak
medium subangular blocky structure; slightly hard,
friable, slightly sticky and slightly plastic; few
pebbles; common fine accumulations of carbonate;
violent effervescence; mildly alkaline; gradual wavy
boundary.

C1ca—9 to 26 inches; light brownish gray (2.5Y 6/2)
clay loam, dark grayish brown (2.5Y 4/2) moist; few
fine distinct olive yellow (2.5Y 6/6) mottles; weak
fine and medium subangular blocky structure;
slightly hard, friable, slightly sticky and slightly
plastic; few pebbles; common fine accumulations of
carbonate; violent effervescence; mildly alkaline;
gradual wavy boundary.

C2—26 to 60 inches; light brownish gray (2.5Y 6/2) clay
loam, dark grayish brown (2.5Y 4/2) moist; few fine
distinct yellowish brown (10YR 5/8) mottles;
massive; slightly hard, friable, slightly sticky and
slightly plastic; common fine accumulations of
carbonate; strong effervescence; mildly alkaline.

The solum is less than 10 inches thick. Free
carbonates are within a depth of 3 inches. The clay
content of the control section averages as low as 25
percent in some pedons and as high as 35 percent in
others.

The A horizon has value of 3 to 5 (2 or 3 moist) and
chroma of 1 or 2. It is neutral or mildly alkaline. The C
horizon has hue of 2.5Y or 5Y, value of 50or6 (4 or 5
moist), and chroma of 2 to 4. It is clay loam or loam. It is
mildly alkaline or moderately alkaline. The mottles in this
horizon are inherited from the parent material.

Blendon series

The Blendon series consists of deep, well drained
soils formed in loamy and sandy alluvium on terraces.
Permeability is moderate or moderately rapid in the
upper part of the profile and moderately rapid or rapid in
the lower part. Slopes range from 0 to 6 percent.

Blendon soils are similar to Henkin soils and are near
Davis, Delmont, Dempster, Enet, and Henkin soils. Davis,
Delmont, Dempster, and Enet soils contain more clay in
the subsoil than the Blendon soils. They are in positions
on the landscape similar to those of the Blendon soils.
Also, Delmont, Dempster, and Enet soils are underlain
by gravelly material. Henkin soils have a mollic epipedon
that is less than 20 inches thick.

Typical pedon of Blendon fine sandy loam, in an area
of Blendon-Henkin fine sandy loams, 2 to 6 percent
slopes, 85 feet east and 240 feet north of the center of
sec. 35, T.96 N.,, R. 52 W,

Ap—O0 to 8 inches; very dark grayish brown (10YR 3/2)
fine sandy loam, very dark brown (10YR 2/2) moist;
weak fine granular structure; soft, very friable;
medium acid; abrupt smooth boundary.

Soil survey

B2—8 to 26 inches; dark grayish brown (10YR 4/2) fine
sandy loam, very dark grayish brown (10YR 3/2)
moist; weak coarse prismatic structure parting to
weak coarse and medium subangular blocky, soft,
very friable; slightly acid; gradual wavy boundary.

B3—26 to 36 inches; brown (10YR 5/3) fine sandy loam,
dark brown (10YR 3/3) moist; weak coarse
prismatic structure parting to weak coarse and
medium subangular blocky; soft, very friable; neutral;
clear wavy boundary.

C1—36 to 54 inches; pale brown (10YR 6/3) fine sandy
loam, brown (10YR 4/3) moist; massive; soft, very
friable; neutral; clear wavy boundary.

C2—54 to 60 inches; very pale brown (10YR 7/3) loamy
sand, brown (10YR 5/3) moist; massive; soft, very
friable; strong effervescence; mildly alkaline.

The thickness of the solum ranges from 24 to 45
inches. The depth to free carbonates ranges from 40 to
more than 60 inches. The thickness of the mollic
epipedon ranges from 20 to 45 inches. The clay content
of the control section averages as low as 10 percent in
some pedons and as high as 18 percent in others.

The A horizon has value of 3 or 4 (2 or 3 moist) and
chroma of 1 or 2. It typically is fine sandy loam but in
some pedons is loam. It ranges from medium acid to
neutral. The B2 horizon has value of 3 or 4 (2 or 3
moist). It is fine sandy loam or sandy loam. It is slightly
acid or neutral. The C horizon has hue of 10YR or 2.5Y,
value of 5 to 7 (3 to 5 moist), and chroma of 2 to 4. It is
loamy sand, loamy fine sand, fine sandy loam, or sandy
loam. It ranges from neutral to moderately alkaline.

Bonilla series

The Bonilla series consists of deep, moderately well
drained soils formed in loamy glacial till in swales on
uplands. Permeability is moderate in the solum and
moderately slow in the underlying material. Slopes range
from 0 to 2 percent.

Bonilla soils are similar to Alcester, Davis, and Trent
soils and are near Clarno, Crossplain, Ethan, and
Tetonka soils. The subsoil of Alcester and Trent soils
contains less sand than that of the Bonilla soils. The well
drained Clarno and Ethan soils have a mollic epipedon
that is less than 20 inches thick. They are higher on the
landscape than the Bonilla soils. The somewhat poorly
drained Crossplain soils are in positions on the
landscape similar to those of the Bonilla soils. The well
drained Davis soils formed in alluvium on foot slopes and
stream terraces. The poorly drained Tetonka soils are in
depressions.

Typical pedon of Bonilla loam, in an area of Clarno-
Bonilla loams, 1 to 6 percent slopes (fig.9), 1,420 feet
north and 115 feet west of the southeast corner of sec.
5 T.98 N., R. 54 W.
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Figure. 9.—Profile of Bonilla loam. Dark colors extend to
a depth of about 26 inches. Depth is marked
in feet.

Ap—0 to 8 inches; very dark gray (10YR 3/1) loam,
black (10YR 2/1) moist; weak fine granular
structure; slightly hard, friable, slightly sticky and
slightly plastic; medium acid; abrupt smooth
boundary.
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A12—8 to 13 inches; very dark gray (10YR 3/1) loam,
black (10YR 2/1) moist; weak medium subangular
blocKy structure parting to weak fine granular;
slightly hard, friable, slightly sticky and slightly
plastic; medium acid; clear wavy boundary.

B21—13 to 29 inches; dark gray (10YR 4/1) clay loam,
very dark brown (10YR 2/2) moist; weak medium
prismatic structure parting to weak medium
subangular blocky; hard, friable, slightly sticky and
slightly plastic; slightly acid; gradual wavy boundary.

B22—29 to 35 inches; grayish brown (2.5Y 5/2) clay
loam, dark grayish brown (2.5Y 4/2) moist; few fine
distinct yellowish brown (10YR 5/6) and black
(10YR 2/1) mottles; weak medium prismatic
structure parting to weak medium subangular blocky;
hard, friable, slightly sticky and slightly plastic;
neutral; clear wavy boundary.

B3ca—35 to 42 inches; light brownish gray (2.5Y 6/2)
clay loam, dark grayish brown (2.5Y 4/2) moist; few
fine distinct yellowish brown (10YR 5/6) and very
dark brown (10YR 2/2) mottles; weak medium
prismatic structure parting to weak medium
subangular blocky; hard, friable, slightly sticky and
slightly plastic; common fine accumulations of
carbonate; strong effervescence; mildly alkaline;
gradual wavy boundary.

C1ca—42 to 47 inches; light brownish gray (2.5Y 6/2)
clay loam, grayish brown (2.5Y 5/2) moist, common
fine distinct light olive brown (2.5Y 5/6) and gray
(2.5Y 6/1) mottles; weak medium subangular blocky
structure; hard, friable, slightly sticky and slightly
plastic; common fine and medium accumulations of
carbonate; strong effervescence; mildly alkaline;
gradual wavy boundary.

C2—47 to 60 inches; light yellowish brown (2.5Y 6/4)
and light gray (5Y 7/1) clay loam, olive brown (2.5Y
4/4) and gray (5Y 5/1) moist; few fine distinct very
dark brown (10YR 2/2) mottles; massive; hard,
friable, slightly sticky and slightly plastic; common
fine accumulations of carbonate; strong
effervescence; mildly alkaline.

The thickness of the solum ranges from 30 to 47
inches. The depth to free carbonates and the thickness
of the mollic epipedon range from 20 to 40 inches.

The A horizon has value of 3 or 4 (2 or 3 moist). It
typically is loam but in some pedons is silt loam. It
ranges from medium acid to neutral. The B2 horizon has
value of 4 or 5 (2 to 4 moist) and chroma of 1 or 2. It
typically is clay loam but in some pedons is loam. It is
slightly acid or neutral. The C horizon has hue of 10YR,
2.5Y, or 5Y, value of 6 or 7 (4 or 5 moist), and chroma of
1 to 4. It dominantly is clay loam but in some pedons is
loam. It is mildly alkaline or moderately alkaline.
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Chancellor series

The Chancellor series consists of deep, somewhat
poorly drained soils formed in a thin mantle of local silty
and clayey alluvium over silty glacial drift. These soils
are in swales and shallow drainageways on uplands.
Permeability is slow. Slopes range from 0 to 2 percent.

Chancellor soils are similar to Clamo and Crosspiain
soils and are near Egan, Tetonka, Wakonda, Wentworth,
and Worthing soils. The poorly drained Clamo soils are
on flood plains. Crossplain soils contain more sand
throughout than the Chancelior soils. The well drained
Egan and Wentworth soils are higher on the landscape
than the Chancellor soils. The poorly drained Tetonka
and very poorly drained Worthing soils are in
depressions. The moderately well drained Wakonda soils
have a calcic horizon. They are on slight rises above the
Chancellor soils.

Typical pedon of Chancellor silty clay loam, in an area
of Wentworth-Chancellor-Wakonda silty clay loams, 0 to
2 percent slopes, 1,320 feet east and 1,070 feet north of
the southwest corner of sec. 15, T. 97 N., R. 52 W.

Ap—O0 to 11 inches; very dark gray (10YR 3/1) silty clay
loam, black (10YR 2/1) moist; weak fine subangular
blocky structure parting to weak fine granular; hard,
friable, slightly sticky and slightly plastic; neutral;
abrupt smooth boundary.

B21—11 to 23 inches; very dark gray (10YR 3/1) silty
clay, black (10YR 2/1) moist; weak medium
prismatic structure parting to weak medium
subangular blocky; very hard, firm, sticky and plastic;
neutral; gradual wavy boundary.

B22tg—23 to 28 inches; dark gray (5Y 4/1) silty clay,
very dark gray (5Y 3/1) moist; common fine distinct
light olive brown (2.5Y 5/6) mottles; moderate
medium prismatic structure parting to moderate
medium subangular blocky; very hard, firm, sticky
and plastic; black (5Y 2/1) coatings on faces of
peds; neutral, gradual wavy boundary.

B3—28 to 36 inches; light brownish gray (2.5Y 6/2) silty
clay loam, dark grayish brown (2.5Y 4/2) moist; few
fine distinct light olive brown (2.5Y 5/6) mottles;
moderate medium prismatic structure parting to
moderate medium subangular blocky; hard, friable,
sticky and plastic; mildly alkaline; clear wavy
boundary.

C1ca—36 to 46 inches; light yellowish brown (2.5Y 6/4)
silty clay loam, olive brown (2.5Y 4/4) moist;
common fine distinct dark yellowish brown (10YR
4/6) and gray (5Y 6/1) motties; weak medium
subangular blocky structure; hard, friable, slightly
sticky and slightly plastic; few fine dark concretions
(iron and manganese oxide); strong effervescence;
moderately alkaline; gradual wavy boundary.

Soil survey

C2cacs—46 to 54 inches; light yellowish brown (2.5Y
6/4) silty clay loam, light olive brown (2.5Y 5/4)
moist; many fine and medium distinct dark yellowish
brown (10YR 4/6) and gray (5Y 6/1) mottles;
massive; hard, friable, slightly sticky and slightly
plastic; few fine dark concretions (iron and
manganese oxide); common fine and medium nests
of gypsum; few fine accumulations of carbonate;
strong effervescence; mildly alkaline; gradual wavy
boundary.

C3—54 to 60 inches; light gray (2.5Y 7/2) silty clay
loam, light olive gray (5Y 6/2) moist; many fine and
medium distinct strong brown (7.5YR 5/8), light olive
brown (2.5Y 5/6), and black (10YR 2/1) mottles;
massive; hard, friable, slightly sticky and slightly
plastic; few fine dark concretions (iron and
manganese oxide); few fine nests of gypsum; few
fine accumulations of carbonate; strong
effervescence; mildly alkaline.

The thickness of the solum and the depth to free
carbonates range from 28 to 44 inches. The thickness of
the mollic epipedon ranges from 24 to 40 inches. The
clay content of the argillic horizon averages as low as 38
percent in some pedons and as high as 50 percent in
others.

The A horizon has value of 3 or 4 (2 or 3 moist). It is
slightly acid or neutral. The B2t horizon has value of 3 to
5 (2 to 4 moist). It typically is silty clay but in some
pedons is silty clay loam. It ranges from slightly acid to
mildly alkaline. The C horizon has hue of 2.5Y or 5Y,
value of 5 to 7 (4 to 6 moist), and chroma of 2 to 4. It is
silty clay loam or clay loam. It is mildly alkaline or
moderately alkaline. In some pedons it does not have
accumulations of gypsum.

Chaska series

The Chaska series consists of deep, somewhat poorly
drained soils formed in stratified loamy alluvium. These
soils are on flood plains that are dissected by
meandering stream channels. Permeability is moderate.
Slopes range from 0 to 2 percent.

Chaska soils are near Davis, Ethan, Lamo, and
Roxbury soils. The well drained Davis and Roxbury soils
are slightly higher on the flood plains than the Chaska
soils. The well drained, moderately sloping to steep
Ethan soils are on uplands. Lamo soils contain more silt
and less sand throughout than the Chaska soils.

Typical pedon of Chaska loam, channeled, 340 feet
south and 1,320 feet east of the northwest corner of
sec. 13, T. 99 N., R. 54 W.

A1-0 to 9 inches; dark gray (10YR 4/1) loam, very dark
gray (10YR 3/1) moist; weak fine subangular blocky
structure; slightly hard, friable, slightly sticky and
slightly plastic; strong effervescence; mildly alkaline;
clear smooth boundary.
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C1—9 to 40 inches; dark gray (10YR 4/1) stratified silt
loam and loam, very dark gray (10YR 3/1) moist;
thin strata of light brownish gray (2.5Y 6/2) loamy
fine sand, grayish brown (2.5Y 5/2) moist; massive;
common fine distinct yellowish brown (10YR 5/6)
mottles; slightly hard, friable, slightly sticky and
slightly plastic; strong effervescence; mildly alkaline;
clear smooth boundary.

C2g—40 to 60 inches; gray (5Y 5/1) stratified silt loam
and loam, very dark gray (5Y 3/1) moist; common
fine prominant yellowish brown (10YR 5/6) mottles;
massive; hard, friable, slightly sticky and slightly
plastic; few fine fragments of snail shells; few fine
accumulations of carbonate; strong effervescence;
moderately alkaline.

Free carbonates are within a depth of 10 inches. The
clay content of the control section averages as low as
18 percent in some pedons and as high as 27 percent in
others.

The A horizon has value of 3 to 5 (2 or 3 moist) and
chroma of 1 or 2. It typically is loam but in some pedons
is silt loam, silty clay loam, or ciay loam. It is neutral or
mildly alkaline. The C horizon has hue of 10YR, 2.5Y, or
5Y, value of 4 to 6 (3 to 5 moist), and chroma of 1 to 3.
It is stratified loam, silt loam, and fine sandy loam. It is
mildly alkaline or moderately alkaline.

Clamo series

The Clamo series consists of deep, poorly drained
soils formed in clayey and silty alluvium on flood plains.
Permeability is slow. Slopes are less than 1 percent.

Clamo soils are similar to Chancellor and Crossplain
soils and are near Chaska, Dimo, Lamo, Roxbury, and
Roxbury Variant soils. The somewhat poorly drained
Chancellor and Crossplain soils have an argillic horizon.
They are in swales in the uplands. Chaska, Dimo, Lamo,
and Roxbury soils contain less clay than the Clamo soils.
The somewhat poorly drained Chaska soils are in
drainageways. The somewhat poorly drained Dimo soils
are underlain by sand and gravel at a depth of 20 to 40
inches. They are in positions on the landscape similar to
those of the Clamo soils. The well drained Roxbury and
moderately well drained Roxbury Variant soils are slightly
higher on the landscape than the Clamo soils.

Typical pedon of Clamo silty clay, 1,495 feet south and
143 feet west of the northeast corner of sec. 33, T. 98
N.,R. 52 W.

Ap—O0 to 7 inches; very dark gray (10YR 3/1) silty clay,
black (10YR 2/1) moist; weak fine and medium
granular structure; hard, firm, sticky and plastic;
slightly acid; abrupt smooth boundary.
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A12—7 to 12 inches; very dark gray (10YR 3/1) silty
clay, black (10YR 2/1) moist; weak medium
subangular blocky structure parting to moderate fine
and medium granular; very hard, firm, sticky and
plastic; slightly acid; clear wavy boundary.

B21g—12 to 23 inches; dark gray (5Y 4/1) silty clay,
black (5Y 2/1) moist; weak medium prismatic
structure parting to moderate medium subangular
blocky; very hard, firm, sticky and plastic; neutral;
clear wavy boundary.

B22g—23 to 29 inches; dark gray (5Y 4/1) silty clay,
very dark gray (5Y 3/1) moist; weak medium
prismatic structure parting to moderate medium
subangular blocky; very hard, firm, sticky and plastic;
neutral; clear wavy boundary.

B3gca—29 to 39 inches; dark gray (5Y 4/1) silty clay
loam, very dark gray (5Y 3/1) moist; few fine distinct
yellowish brown (10YR 5/6) and black (10YR 2/1)
mottles; moderate medium subangular blocky
structure; very hard, firm, sticky and plastic; common
fine accumulations of carbonate; strong
effervescence; mildly alkaline; gradual wavy
boundary.

C1gca—39 to 46 inches; gray (5Y 5/1) silty clay loam,
dark gray (5Y 4/1) moist; common fine distinct
yellowish brown (10YR 5/6) mottles; massive; hard,
firm, slightly sticky and slightly plastic; common fine
dark concretions (iron and manganese oxide); many
fine accumulations of carbonate; strong
effervescence; moderately alkaline; gradual wavy
boundary.

C2—46 to 60 inches; light olive gray (5Y 6/2) silty clay
loam, olive gray (5Y 5/2) moist; common fine
distinct yellowish brown (10YR 5/6) and very dark
brown (10YR 2/2) mottles; massive; hard, friable,
slightly sticky and slightly plastic; common fine dark
concretions (iron and manganese oxide); common
fine accumulations of carbonate; strong
effervescence; mildly alkaline.

The thickness of the solum ranges from 30 to 45
inches. The depth to free carbonates ranges from 15 to
30 inches. The thickness of the mollic epipedon ranges
from 24 to 45 inches. The clay content of the control
section averages as low as 35 percent in some pedons
and as high as 50 percent in others. A buried A horizon
is in some pedons.

The A horizon is neutral in hue or has hue of 10YR or
2.5Y. It has value of 3 or 4 (2 or 3 moist). It is silty clay
or clay. It ranges from slightly acid to mildly alkaline. The
B2g horizon is neutral in hue or has hue of 5Y. It has
value of 4 or 5 (2 or 3 moist) and chroma of 1 or 2. It is
silty clay or clay. It is neutral or mildly alkaline. The C
horizon is neutral in hue or has hue of 2.5Y or 5Y. It has
value of 4 to 6 (3 to 5 moist) and chroma of 1 or 2. It is
mildly alkaline or moderately alkaline. It is silty clay loam,
silty clay, clay loam, or sandy clay loam. In some pedons
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gravelly loamy sand or gravelly sand is at a depth of 40
to 60 inches.

Clarno series

The Clarno series consists of deep, well drained and
moderately well drained soils formed in loamy giacial till
on uplands. Permeability is moderate in the subsoil and
moderately slow in the underlying material. Slopes range
from 0 to 9 percent.

Clarno soils are near Bonilla, Crossplain, Davison,
Ethan, and Tetonka soils. Bonilla soils have a mollic
epipedon that is more than 20 inches thick. They are in
swales. The somewhat poorly drained Crossplain soils
are in swales and drainageways. Davison soils have a
calcic horizon. They are on slight rises above swales and
depressions. Ethan soils have free carbonates at or near
the surface. They are on knolls and the more sloping
parts of the landscape. The poorly drained Tetonka soils
are in depressions.

Typical pedon of Clarno loam, in an area of Clarno-
Crossplain-Davison complex, 0 to 3 percent slopes, 620
feet south and 115 feet east of the northwest corner of
sec. 32, T.99 N., R. 54 W,

Ap—0 to 9 inches; very dark gray (10YR 3/1) loam,
black (10YR 2/1) moist; weak fine granular
structure; slightly hard, friable, slightly sticky and
slightly plastic; slightly acid; abrupt smooth
boundary.

B21—9 to 15 inches; dark grayish brown (10YR 4/2)
clay loam, very dark grayish brown (10YR 3/2)
moist; weak medium prismatic structure parting to
weak medium subangular blocky; slightly hard,
friable, slightly sticky and slightly plastic; neutral;
gradual wavy boundary.

B22—15 to 20 inches; grayish brown (2.5Y 5/2) clay
loam, dark grayish brown (2.5Y 4/2) moist; weak
medium prismatic structure parting to weak medium
and fine subangular blocky; slightly hard, friable,
slightly sticky and slightly plastic; mildly alkaline;
clear wavy boundary.

B3ca—20 to 30 inches; light brownish gray (2.5Y 6/2)
clay loam, grayish brown (2.5Y 5/2) moist; weak
medium prismatic structure parting to weak medium
subangular blocky; slightly hard, friable, slightly
sticky and slightly plastic; few fine accumulations of
carbonate; strong effervescence; moderately
alkaline; gradual wavy boundary.

C1ca—30 to 40 inches; light brownish gray (2.5Y 6/2)
clay loam, grayish brown (2.5Y 5/2) moist; common
fine distinct light olive brown (2.5Y 5/6) mottles;
weak medium subangular blocky structure; slightly
hard, friable, slightly sticky and slightly plastic; few
fine accumulations of carbonate; strong
effervescence; mildly alkaline; gradual wavy
boundary.

Soil survey

C2—40 to 60 inches; light gray (2.5Y 7/2) and light
yellowish brown (2.5Y 6/4) clay loam, light brownish
gray (2.5Y 6/2) and light olive brown (2.5Y 5/4)
moist; massive; slightly hard, friable, slightly sticky
and slightly plastic; few fine accumulations of
carbonate; strong effervescence; moderately
alkaline.

The thickness of the solum ranges from 20 to 38
inches. The depth to free carbonates ranges from 12 to
26 inches. The thickness of the mollic epipedon ranges
from 8 to 20 inches. The clay content of the control
section averages as low as 25 percent in some pedons
and as high as 30 percent in others.

The A horizon has value of 3 or 4 (2 or 3 moist) and
chroma of 1 or 2. It typically is loam but in some pedons
is silt loam. It is slightly acid or neutral. The B2 horizon
has hue of 10YR or 2.5Y and value of 4 or 5 (2 to 4
moist). It is clay loam or loam. It is neutral or mildly
alkaline. The C horizon has hue of 10YR or 2.5Y, value
of 5 to 7 (4 to 6 moist), and chroma of 2 to 4. It is clay
loam or loam. It is mildly alkaline or moderately alkaline.
Accumulations of gypsum crystals are below a depth of
40 inches in some pedons.

Crossplain series

The Crossplain series consists of deep, somewhat
poorly drained soils formed in a thin mantle of local
loamy and clayey alluvium over loamy glacial till. These
soils are in swales and shallow drainageways on
uplands. Permeability is slow. Slopes range from 0 to 2
percent.

Crossplain soils are similar to Chancellor and Clamo
soils and are near Bonilla, Clarno, Davison, Tetonka, and
Worthing soils. The moderately well drained Bonilla soils
are in positions on the landscape similar to those of the
Crossplain soils. Chancellor soils contain less sand
throughout than the Crossplain soils. The poorly drained
Clamo soils are on flood plains. The well drained and
moderately well drained Clarno soils are higher on the
landscape than the Crossplain soils. The moderately well
drained Davison soils have a calcic horizon. They are on
slight rises above the Crossplain soils. The poorly
drained Tetonka and very poorly drained Worthing soils
are in depressions.

Typical pedon of Crossplain clay loam, in an area of
Clarno-Crossplain-Davison complex, 0 to 3 percent
slopes, 240 feet south and 2,400 feet west of the
northeast corner of sec. 21, T. 100 N., R. 54 W.

Ap—0 to 9 inches; dark gray (10YR 4/1) clay loam,
black (10YR 2/1) moist; weak medium granular
structure; hard, friable, slightly sticky and slightly
plastic; slightly acid; abrupt smooth boundary.
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B21tg—9 to 19 inches; dark gray (5Y 4/1) clay, very
dark gray (5Y 3/1) moist; weak medium prismatic
structure parting to moderate medium subangular
blocky; very hard, firm, sticky and plastic; neutral;
gradual wavy boundary.

B22tg—19 to 26 inches; gray (5Y 5/1) clay, very dark
gray (5Y 3/1) moist; few fine distinct yellowish
brown (10YR 5/6) mottles; weak medium prismatic
structure parting to moderate medium and fine
subangular blocky; very hard, firm, sticky and plastic;
neutral; clear wavy boundary.

B3ca—26 to 38 inches; light brownish gray (2.5Y 6/2)
clay loam, olive brown (2.5Y 4/4) moist; common
fine distinct yellowish brown (10YR 5/6) mottles;
weak medium prismatic structure parting to weak
medium subangular blocky; hard, friable, slightly
sticky and slightly plastic; few fine nests of gypsum;
few dark concretions (iron and manganese oxide);
common fine accumulations of carbonate; strong
effervescence; neutral; gradual wavy boundary.

C1cacs—38 to 46 inches; light brownish gray (2.5Y 6/2)
clay loam, dark grayish brown (2.5Y 4/2) moist;
common fine and medium distinct brownish yellow
(10YR 6/6) mottles; weak medium subangular
blocky structure; slightly hard, friable, slightly sticky
and slightly plastic; common fine and medium nests
of gypsum; common fine dark concretions (iron and
manganese oxide); common fine accumulations of
carbonate; strong effervescence; mildly alkaline;
clear wavy boundary.

C2—46 to 60 inches; light yellowish brown (2.5Y 6/4)
clay loam, olive brown (2.5Y 4/4) moist; common
fine and medium distinct yellowish brown (10YR
5/6) mottles; massive; slightly hard, friable, slightly
sticky and slightly plastic; common fine dark
concretions (iron and manganese oxide); few fine
accumulations of carbonate; strong effervescence;
mildly alkaline.

The thickness of the solum ranges from 25 to 40
inches. The depth to free carbonates ranges from 20 to
44 inches. The thickness of the mollic epipedon ranges
from 20 to 36 inches. The clay content of the control
section averages as low as 35 percent in some pedons
and as high as 45 percent in others.

The A horizon has value of 3 or 4 (2 or 3 moist) and
chroma of 1 or less. It typically is clay loam but in some
pedons is loam. It is slightly acid or neutral. The B2tg
horizon has value of 3 to 5 (2 to 4 moist) and chroma of
1 or 2. It is clay or clay loam. It is slightly acid or neutral.
The C horizon has hue of 2.5Y or 5Y, value of 5 or 6 (4

or 5 moist), and chroma of 1 to 4. It is clay loam or loam.

It ranges from neutral to moderately alkaline.
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Davis series

The Davis series consists of deep, well drained soils
formed in loamy and silty alluvium on foot slopes, fans,
flood plains, and low terraces. Permeability is moderate.
Slopes range from 0 to 6 percent.

Davis soils are similar to Alcester, Bonilla, Graceville,
and Roxbury soils and are near Alcester, Chaska, Clamo,
Ethan, and Roxbury soils. Alcester soils contain less
sand throughout than the Davis soils. The moderately
well drained Bonilla soils are in swales on uplands. The
somewhat poorly drained Chaska soils are in narrow
drainageways. The poorly drained Clamo soils contain
more clay throughout than the Davis soils. Ethan soils
have a mollic epipedon that is less than 10 inches thick.
They are on uplands. Graceville soils are underlain by
gravelly material at a depth of 40 to 60 inches. Roxbury
soils contain less sand than the Davis soils and have
free carbonates within 15 inches of the surface.

Typical pedon of Davis loam, 2 to 6 percent slopes,
2,062 feet east and 80 feet south of the northwest
corner of sec. 7, T. 100 N., R. 53 W.

Ap—0 to 9 inches; very dark gray (10YR 3/1) loam,
black (10YR 2/1) moist; weak fine granular
structure; slightly hard, friable, slightly sticky and
slightly plastic; slightly acid; abrupt smooth
boundary.

A12—9 to 14 inches; very dark gray (10YR 3/1) silt
loam, black (10YR 2/1) moist; weak medium
subanguilar blocky structure parting to weak fine
granular; slightly hard, friable, slightly sticky and
slightly plastic; slightly acid; clear smooth boundary.

B21—14 to 29 inches; very dark gray (10YR 3/1) silt
loam, black (10YR'2/1) moist; weak coarse
prismatic structure parting to weak coarse
subangular blocky; slightly hard, friable, slightly
sticky and slightly plastic; neutral; clear wavy
boundary.

B22—29 to 40 inches; very dark gray (10YR 3/1) loam,
black (10YR 2/1) moist; weak medium prismatic
structure parting to weak medium subangular blocky;
slightly hard, friable, slightly sticky and slightly
plastic; neutral; clear wavy boundary.

B3ca—40 to 48 inches; dark gray (10YR 4/1) loam, very
dark gray (10YR 3/1) moist; weak medium
subangular blocky structure; slightly hard, friable,
slightly sticky and slightly plastic; few fine
accumulations of carbonate; slight effervescence;
neutral; gradual wavy boundary.

Cca—48 to 60 inches; grayish brown (10YR 5/2) silt
loam, very dark grayish brown (10YR 3/2) moist;
massive; slightly hard, friable, slightly sticky and
slightly plastic; common fine accumulations of
carbonate; strong effervescence; mildly alkaline.
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The thickness of the solum ranges from 20 to 60
inches. The thickness of the mollic epipedon and the
depth to free carbonates range from 20 to 50 inches.
The clay content of the control section averages as low
as 18 percent in some pedons and as high as 30
percent in others.

The A horizon has value of 3 or 4 (2 or 3 moist) and
chroma of 1 or 2. It is loam or silt loam. It is slightly acid
or neutral. The B2 horizon has hue of 10YR or 2.5Y,
value of 3 to 5 (2 to 4 moist), and chroma of 1 or 2. It is
loam, silt loam, or clay loam. It is slightly acid or neutral.
The C horizon has hue of 10YR or 2.5Y, value of 4 or §
(3 or 4 moist), and chroma of 1 or 2. It is mildly alkaline
or moderately alkaline. It dominantly is loam or silt loam.
In some pedons, however, it is stratified with fine sandy
loam or clay loam, and in others gravelly loamy sand,
gravelly sand, loamy sand, and sand are at a depth of 40
to 60 inches.

Davis loam, sandy substratum, O to 2 percent slopes,
is a taxadjunct to the Davis series because it is underlain
by gravelly material at a depth of 30 to 40 inches. This
difference, however, does not greatly alter the use or
behavior of the soil.

Davison series

The Davison series consists of deep, moderately well
drained soils formed in loamy glacial till. These soils are
on low rises above swales and depressions on uplands.
Permeability is moderate in the solum and moderately
slow in the underlying material. Slopes range from 0 to 5
percent.

Davison soils are similar to Wakonda soils and are
near Clarno, Crossplain, Tetonka, and Worthing soils.
The nearby soils do not have a calcic horizon. The well
drained and moderately well drained Clarno soils are on
side slopes. The somewhat poorly drained Crossplain
soils are in swales and drainageways. The poorly drained
Tetonka and very poorly drained Worthing soils are in
depressions. Wakonda soils contain less sand
throughout than the Davison soils.

Typical pedon of Davison loam, in an area of Clarno-
Crossplain-Davison complex, 0 to 3 percent slopes,
1,630 feet north and 400 feet east of the southwest
corner of sec. 18, T. 100 N., R. 55 W.

Ap—0 to 10 inches; dark grayish brown (10YR 4/2)
loam, very dark grayish brown (10YR 3/2) moist;
weak fine and medium granular structure; slightly
hard, friable, slightly sticky and slightly plastic;
strong effervescence; (about 8 percent calcium
carbonate); mildly alkaline; abrupt smooth boundary.

Soil survey

ACca—10 to 14 inches; grayish brown (2.5Y 5/2) clay
loam, dark grayish brown (2.5Y 4/2) moist; weak
medium subangular blocky structure; slightly hard,
friable, slightly sticky and slightly plastic; common
fine accumulations of carbonate; violent
effervescence (about 18 percent calcium
carbonate); moderately alkaline; gradual wavy
boundary.

C1ca—14 to 25 inches; light yellowish brown (2.5Y 6/3)
clay loam, light olive brown (2.5Y 5/3) moist; weak
fine and medium subangular blocky structure;
slightly hard, friable, slightly sticky and slightly
plastic; many medium accumualtions of carbonate;
violent effervescence (about 23 percent calcium
carbonate); moderately alkaline; gradual wavy
boundary.

C2—25 to 36 inches; light yellowish brown (2.5Y 6/3)
clay loam, dark olive brown (2.5Y 4/3) moist; few
fine faint yellowish brown (10YR 5/4) motties;
massive; slightly hard, friable, slightly sticky and
slightly plastic; common fine accumulations of
carbonate; strong effervescence (about 14 percent
calcium carbonate); moderately alkaline; gradual
wavy boundary.

C3cs—36 to 48 inches; light yellowish brown (2.5Y 6/4)
clay loam, olive brown (2.5Y 4/4) moist; common
fine distinct brownish yellow (10YR 6/6) and grayish
brown (10YR 5/2) mottles; massive; slightly hard,
friable, slightly sticky and slightly plastic; common
medium nests of gypsum; few fine accumulations of
carbonate; strong effervescence (about 10 percent
calcium carbonate); mildly alkaline; gradual wavy
boundary.

C4—48 to 60 inches; light yellowish brown (2.5Y 6/4)
clay loam, light olive brown (2.5Y 5/4) moist;
common medium distinct brownish yellow (10YR
6/6) mottles; massive; slightly hard, friable, slightly
sticky and slightly plastic; few fine nests of gypsum;
common medium dark stains (iron and manganese
oxide); strong effervescence (about 10 percent
calcium carbonate); mildly alkaline.

The depth to free carbonates is less than 6 inches.
The thickness of the mollic epipedon ranges from 7 to
15 inches.

The A horizon has value of 3 to 5 (2 or 3 moist) and
chroma of 1 or 2. It typically is loam but in some pedons
is silt loam. It ranges from neutral to moderately alkaline.
The C horizon has hue of 2.5Y or 5Y, value of 5t0 7 (4
to 6 moist), and chroma of 1 to 4. It is clay loam or loam.
It is mildly alkaline or moderately alkaline.

Delmont series

The Delmont series consists of somewhat excessively
drained soils that are shallow over gravelly sand. These
soils formed in loamy alluvium over gravelly sand. They
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are on terraces. Permeability is moderate in the solum
and rapid in the underlying material. Slopes range from 0
to 6 percent.

Delmont soils are similar to Enet soils and are near
Baltic, Blendon, Dempster, Dimo, Enet, and Talmo soils.
The very poorly drained Baltic soils are in depressions.
Blendon soils contain less clay in the subsoil than the
Delmont soils and are not underlain by gravelly material.
They are in positions on the landscape similar to those
of the Blendon soils. Dempster and Enet soils are more
than 20 inches deep over gravelly material. They are
lower on the landscape than the Delmont soils. The
somewhat poorly drained Dimo soils are in swales.
Talmo soils have gravelly material within a depth of 14
inches. They are on knolls and ridges.

Typical pedon of Delmont loam, in an area of
Delmont-Enet loams, 0 to 2 percent slopes, 80 feet
south and 99 feet west of the northeast corner of sec.
19, T.98 N, R. 52 W.

Ap—o0 to 8 inches; very dark gray (10YR 3/1) loam,
black (10YR 2/1) moist; weak fine granular
structure; soft, very friable; neutral; abrupt smooth
boundary.

B21—8 to 12 inches; very dark grayish brown (10YR
3/2) loam, biack (10YR 2/1) moist; weak medium
prismatic structure parting to weak medium and
coarse subangular blocky; soft, very friable; neutral;
clear wavy boundary.

B22—12 to 18 inches; very dark grayish brown (10YR
3/2) loam, very dark brown (10YR 2/2) moist; weak
medium prismatic structure parting to weak medium
subangular blocky; soft, very friable; neutral; clear
smooth boundary.

liC1ca—18 to 23 inches; multicolored gravelly sand;
single grain; loose; calcium carbonate coatings on
the underside of pebbles; strong effervescence;
moderately alkaline; gradual wavy boundary.

[IC2ca—23 to 60 inches; multicolored gravelly sand;
single grain; loose; calcium carbonate coatings on
the underside of some pebbles; strong
effervescence; moderately alkaline.

The depth to gravelly material ranges from 14 to 20
inches. The thickness of the solum and the depth to free
carbonates range from 14 to 20 inches. The thickness of
the mollic epipedon ranges from 10 to 20 inches. The
clay content in the part of the control section above the
gravelly material averages as low as 18 percent in some
pedons and as high as 27 percent in others.

The A horizon has value of 3 or 4 (2 or 3 moist) and
chroma of 1 or 2. It is neutral or mildly alkaline. The B2
horizon has value of 3 to 5 (2 or 3 moist) and chroma of
1 or 2. It is neutral or mildly alkaline. It typically is loam
but in some pedons is sandy loam in the lower part. The
IIC horizon is multicolored, stratified gravelly sand or

67

gravelly loamy sand. It is mildly alkaline or moderately
alkaline.

Dempster series

The Dempster series consists of well drained soils that
are moderately deep over sandy and gravelly material.
These soils are on terraces. Permeability is moderate in
the solum and rapid in the underlying material. Slopes
range from 1 to 5 percent.

Dempster soils are similar to Enet soils and are near
Blendon, Graceville, Henkin, and Wentworth soils.
Blendon and Henkin soils are higher on the landscape
than the Dempster soils. Also, they contain more sand
and less clay in the solum. Egan and Wentworth soils do
not have gravelly material within a depth of 60 inches.
They are in positions on the landscape similar to those
of the Dempster soils. Enet soils contain more sand in
the solum than the Dempster soils. Graceville soils have
gravelly material 40 to 60 inches from the surface. They
are slightly lower on the landscape than the Dempster
soils.

Typical pedon of Dempster silty clay loam, in an area
of Dempster-Graceville silty clay loams, 1 to 5 percent
slopes, 400 feet north and 495 feet east of the
southwest corner of sec. 25, T. 86 N., R. 52 W.

Ap—0 to 8 inches; dark grayish brown (10YR 4/2) silty
clay loam, very dark brown (10YR 2/2) moist; weak
fine granular structure; slightly hard, friable, slightly
sticky and slightly plastic; medium acid; abrupt
smooth boundary.

B21—8 to 14 inches; dark grayish brown (10YR 4/2)
silty clay loam, very dark grayish brown (10YR 3/2)
moist; weak medium prismatic structure parting to
weak medium subangular blocky; slightly hard,
friable, slightly sticky and slightly plastic; slightly
acid; clear wavy boundary.

B22—14 to 26 inches; brown (10YR 5/3) silty clay loam,
dark brown (10YR 4/3) moist; weak medium
prismatic structure parting to weak medium
subangluar blocky; slightly hard, friable, slightly
sticky and slightly plastic; neutral; clear wavy
boundary.

B3ca—26 to 34 inches; light brownish gray (2.5Y 6/2)
loam, dark grayish brown (2.5Y 4/2) moist; weak
medium prismatic structure parting to weak medium
subangular blocky; slightly hard, friable, slightly
sticky and slightly plastic; few fine accumulations of
carbonate; strong effervescence; moderately
alkaline; gradual smooth boundary.

IIC1ca—34 to 52 inches; brown (10YR 5/3) gravelly
loamy sand, dark brown (10YR 4/3) moist; single
grain; loose; common fine accumulations of
carbonate; calcium carbonate coatings on the
underside of gravel; strong effervescence;
moderately alkaline; gradual wavy boundary.
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IIC2—52 to 60 inches; pale brown (10YR 6/3) gravelly
sand, brown (10YR 5/3) moist; common fine distinct
strong brown (7.5YR 5/6) mottles; single grain;
loose; calcium carbonate coatings on the underside
of gravel; strong effervescence; moderately alkaline.

The thickness of the solum, or the depth to gravelly
material, ranges from 20 to 36 inches. The depth to free
carbonates also ranges from 20 to 36 inches. The
thickness of the mollic epipedon ranges from 12 to 20
inches.

The A horizon has value of 3 or 4 (2 or 3 moist) and
chroma of 1 or 2. It is medium acid to neutral. The B2
horizon has hue of 10YR or 2.5Y, value of 4 to 6 (3t0 5
moist), and chroma of 2 to 4. It is silty clay loam or silt
loam. It is slightly acid or neutral. The IIC horizon has
value of 5 or 6 (4 or 5 moist) and chroma of 2 to 4. It is
mildly alkaline or moderately alkaline.

Dimo series

The Dimo series consists of somewhat poorly drained
soils that are moderately deep over sandy and gravelly
material. These soils are in swales on terraces.
Permeability is moderate in the solum and rapid in the
underlying material. Slopes range from 0 to 2 percent.

Dimo soils are near Arlo, Clamo, Delmont, and Enet
soils. The poorly drained Arlo and Clamo soils are
slightly lower on the landscape than the Dimo soils. Arlo
soils have a caicic horizon. Clamo soils contain more
clay in the solum than the Dimo soils and are deeper to
sand and gravel. The somewhat excessively drained
Delmont and well drained Enet soils are higher on the
landscape than the Dimo soils.

Typical pedon of Dimo clay loam, 2,165 feet west and
60 feet north of the southeast corner of sec. 29, T. 98
N., R. 52 W.

Ap—0 to 9 inches; very dark gray (10YR 3/1) clay loam,
black (10YR 2/1) moist; weak fine subangular
blocky structure; hard, friable, slightly sticky and
slightly plastic; medium acid; abrupt smooth
boundary.

B21—9 to 20 inches; very dark gray (10YR 3/1) clay
loam, black (10YR 2/1) moist; weak medium
prismatic structure parting to weak fine and medium
subangular blocky; hard, friable, slightly sticky and
slightly plastic; slightly acid; gradual wavy boundary.

B22—20 to 25 inches; dark grayish brown (10YR 4/2)
loam, very dark grayish brown (10YR 3/2) moist;
common fine distinct black (10YR 2/1) and
yellowish brown (10YR 5/6) mottles; weak medium
prismatic structure parting to weak medium
subangular blocky; slightly hard, friable, slightly
sticky and slightly plastic; few fine dark concretions
(iron and manganese oxide); neutral; gradual wavy
boundary.

Soil survey

B3—25 to 29 inches; grayish brown (2.5Y 5/2) loam,
dark grayish brown (2.5Y 4/2) moist; few fine
distinct light olive brown (2.5Y 5/6) and black (N
2/0) mottles; weak medium subangular blocky
structure; slightly hard, very friable; common fine
dark concretions (iron and manganese oxide); slight
effervescence; neutral; clear smooth boundary.

1IC1ca—29 to 42 inches; light gray (5Y 7/1) gravelly
loamy sand, grayish brown (2.5Y 5/2) moist; few
fine distinct yellowish brown (10YR 5/6) mottles;
single grain; loose; calcium carbonate coatings on
pebbles; common shale chips; strong effervescence;
mildly alkaline; clear smooth boundary.

IC2—42 to 60 inches; multicolored gravelly sand; single
grain; loose; strong effervescence; mildly alkaline.

The thickness of the solum and the depth to free
carbonates range from 20 to 40 inches. The depth to
sand and gravel and the thickness of the mollic
epipedon also range from 20 to 40 inches. The clay
content in the part of the control section above the sand
and gravel averages as low as 25 percent in some
pedons and as high as 35 percent in others.

The A horizon has value of 3 or 4 (2 moist). It typically
is clay loam but in some pedons is loam. It is medium
acid to neutral. The B2 horizon has hue of 10YR or 2.5Y,
value of 3 to 5 (2 or 3 moist), and chroma of 1 or 2. It is
clay loam, loam, or sandy clay loam. it is slightly acid or
neutral. The IC horizon is multicolored gravelly sand or
gravelly loamy sand. It is mildly alkaline or moderately
alkaline.

Egan series

The Egan series consists of deep, well drained soils
formed in a mantle of silty sediments over loamy glacial
till. These soils are on uplands. Permeability is moderate
in the solum and moderately slow in the underlying
material. Slopes range from 0 to 9 percent.

Egan soils are similar to Huntimer and Wentworth soils
and are near Chancellor, Ethan, Tetonka, Trent, and
Wentworth soils. The somewhat poorly drained
Chancellor soils are in swales and drainageways. Ethan
soils contain more sand than the Egan soils and have
free carbonates at or near the surface. They are on
knolls and the more sloping parts of the landscape.
Huntimer soils contain more clay in the subsoil than the
Egan soils. The poorly drained Tetonka soils are in
depressions. Trent soils have a mollic epipedon that is
more than 20 inches thick. They are in swales.
Wentworth soils do not have glacial till within a depth of
40 inches.

Typical pedon of Egan silty clay loam, in an area of
Egan-Ethan complex, 2 to 6 percent slopes, 835 feet
north and 140 feet west of the southeast corner of sec.
19, T.97 N, R. 55 W,
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Ap—O to 8 inches; very dark gray (10YR 3/1) silty clay
loam, black (10YR 2/1) moist; weak fine granular
structure; slightly hard, friable, slightly sticky and
slightly plastic; slightly acid; abrupt smooth
boundary.

B21—8 to 12 inches; dark grayish brown (10YR 4/2)
silty clay loam, very dark grayish brown (10YR 3/2)
moist; weak medium prismatic structure parting to
weak medium subangular blocky; slightly hard,
friable, slightly sticky and slightly plastic; neutral;
gradual wavy boundary.

B22—12 to 30 inches; brown (10YR 5/3) silty clay loam,
dark brown (10YR 4/3) moist; weak medium
prismatic structure parting to weak medium
subangular blocky; slightly hard, friable, slightly
sticky and slightly plastic; neutral; clear wavy
boundary.

IIB3ca—30 to 36 inches; grayish brown (2.5Y 5/2) clay
loam, dark grayish brown (2.5Y 4/2) moist; weak
medium subangular blocky structure; slightly hard,
friable, slightly sticky and slightly plastic; common
fine accumulations of carbonate; strong
effervescence; mildly alkaline; clear wavy boundary.

IIC—36 to 60 inches; light yellowish brown (2.5Y 6/4)
clay loam, light olive brown (2.5Y 5/4) moist;
common fine distinct strong brown (7.5YR 5/6) and
gray (5Y 6/1) mottles; massive; slightly hard, friable,
slightly sticky and slightly plastic; few fine
accumulations of carbonate; strong effervescence;
moderately alkaline.

The thickness of the solum ranges from 24 to 40
inches. The depth to free carbonates ranges from 15 to
30 inches. The thickness of the mollic epipedon ranges
from 8 to 19 inches. The clay content of the control
section averages as low as 25 percent in some pedons
and as high as 35 percent in others.

The A horizon has value of 3 or 4 (2 or 3 moist) and
chroma of 1 or 2. It typically is silty clay loam but in
some pedons is silt loam. It is slightly acid or neutral.
The B2 horizon has hue of 10YR or 2.5Y, value of 4 to 6
(3 or 4 moist), and chroma of 2 or 3. It is neutral or
mildly alkaline. The IIC horizon has hue of 2.5Y or 5Y,
value of 5 to 7 (4 or 5 moist), and chroma of 2 to 4. It is
clay loam or loam. It is mildly alkaline or moderately
alkaline.

Enet series

The Enet series consists of well drained soils that are
moderately deep over sandy and gravelly material.
These soils are on terraces. Permeability is moderate in
the subsoil and rapid in the underlying material. Slopes
range from O to 6 percent.

Enet soils are similar to Delmont and Dempster soils
and are near Baltic, Blendon, Delmont, and Dimo soils.
Baltic and Blendon soils are not underlain by gravelly
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material. The very poorly drained Baltic soils are in
depressions. Blendon soils contain less clay in the
subsoil than the Enet soils. They are in positions on the
landscape similar to those of the Enet soils. Delmont
soils are 14 to 20 inches deep over gravelly material.
They are higher on the landscape than the Enet soils.
Dempster soils contain more silt and less sand in the
subsoil than the Enet soils. The somewhat poorly
drained Dimo soils are in swales and depressions.

Typical pedon of Enet loam, in an area of Delmont-
Enet loams, 0 to 2 percent slopes (fig. 10), 1,400 feet
south and 106 feet west of the northeast corner of sec.
19, T.98 N, R. 52 W.

Ap—0 to 8 inches; very dark gray (10YR 3/1) loam,
black (10YR 2/1) moist; weak fine granular
structure; soft, very friable; slightly acid; abrupt
smooth boundary.

B2—8 to 20 inches; very dark grayish brown (10YR 3/2)
loam, very dark brown (10YR 2/2) moist; weak
medium prismatic structure parting to weak medium
subangular blocky; soft, very friable; neutral; clear
wavy boundary.

B3—20 to 24 inches; dark grayish brown (10YR 4/2) fine
sandy loam, very dark grayish brown (10YR 3/2)
moist; weak medium subangular blocky structure;
soft, very friable; neutral; clear smooth boundary.

lIC1ca—24 to 29 inches; grayish brown (2.5Y 5/2)
gravelly loamy sand, dark grayish brown (2.5Y 4/2)
moist; single grain; loose; calcium carbonate
coatings on the underside of gravel; strong
effervescence; moderately alkaline; gradual wavy
boundary.

[1IC2—29 to 60 inches; multicolored gravelly sand; single
grain; loose; strong effervescence; moderately
alkaline.

The thickness of the solum and the depth to free
carbonates range from 20 to 40 inches. The depth to
gravelly material and the thickness of the mollic
epipedon also range from 20 to 40 inches. The clay
content in the part of the control section above the sand
and gravel averages as low as 18 percent in some
pedons and as high as 27 percent in others.

The A horizon has value of 3 or 4 (2 or 3 moist) and
chroma of 1 or 2. It is slightly acid or neutral. The B2
horizon has value of 3 to 5 (2 or 3 moist) and chroma of
1 or 2. It is neutral or mildly alkaline. The IIC horizon is
mildly alkaline or moderately alkaline.

Ethan series

The Ethan series consists of deep, well drained soils
formed in loamy glacial till on uplands. Permeability is
moderate in the solum and moderately slow in the
underlying material. Slopes range from 1 to 25 percent.
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Figure 10.—Profile of Enet loam. Gravelly sand is at a
depth of about 28 inches. Depth is marked in
feet.

Ethan soils are similar to Betts soils and are near
Betts, Clarno, Egan, Tetonka, and Wentworth soils. Betts
soils do not have a mollic epipedon. Clarno, Egan, and
Wentworth soils are deeper to free carbonates than the
Ethan soils. Also, they are on less sloping parts of the
landscape. The poorly drained Tetonka soils are in
depressions.

Typical pedon of Ethan loam, in an area of Egan-
Ethan complex, 2 to 6 percent slopes, 1,040 feet north

Soil survey

and 140 feet west of the southeast corner of sec. 19, T.
97 N., R. 55 W.

Ap—o0 to 8 inches; dark grayish brown (10YR 4/2) loam,
very dark grayish brown (10YR 3/2) moist; weak fine
granular structure; slightly hard, friable, slightly sticky
and slightly plastic; strong effervescence (about 11
percent calcium carbonate); mildly alkaline; abrupt
smooth boundary.

ACca—S8 to 21 inches; light brownish gray (2.5Y 6/2)
clay loam, grayish brown (2.5Y 5/2) moist; weak
medium prismatic structure parting to weak medium
subangular blocky; slightly hard, friable, slightly
sticky and slightly plastic; common fine
accumulations of carbonate; violent effervescence
(about 28 percent calcium carbonate); mildly
alkaline; gradual wavy boundary.

C1ca—21 to 32 inches; light gray (2.5Y 7/2) clay loam,
light brownish gray (2.5Y 6/2) moist; weak medium
subangular blocky structure; slightly hard, friable,
slightly sticky and slightly plastic; few fine
accumulations of carbonate; violent effervescence
(about 22 percent calcium carbonate); moderately
alkaline; gradual wavy boundary.

C2—32 to 60 inches; pale yellow (2.5Y 7/4) clay loam,
light yellowish brown (2.5Y 6/4) moist; common fine
distinct strong brown (7.5YR 5/6) and gray (5Y 6/1)
mottles; massive; slightly bard, friable, slightly sticky
and slightly plastic; few fine accumulations of
carbonate; violent effervescence (about 18 percent
calcium carbonate); mildly alkaline.

The thickness of the solum ranges from 18 to 30
inches. The depth to free carbonates is 0 to 9 inches.
The thickness of the mollic epipedon ranges from 7 to
10 inches.

The A horizon has value of 3 to 5 (2 or 3 moist) and
chroma of 1 or 2. It typically is loam but in some pedons
is clay loam. It is neutral or mildly alkaline. The C horizon
has hue of 2.5Y or 5Y, value of 5 to 7 (4 to 6 moist), and
chroma of 2 to 4. It is clay loam or loam. It is mildly
alkaline or moderately alkaline. The mottles in this
horizon are inherited from the parent material.

Graceville series

The Graceville series consists of deep, well drained
soils formed in silty and loamy deposits over sandy and
gravelly material. These soils are on terraces.
Permeability is moderate in the subsoil and rapid in the
underlying material. Slopes are 1 to 2 percent.

Graceville soils are simitar to Davis and Trent soils and
are near Blendon, Dempster, Egan, Henkin, and
Wentworth soils. Blendon and Henkin soils contain more
sand and less clay in the solum than the Graceville soils.
Also, they are higher on the landscape. Davis soils
contain more sand in the solum than the Graceville soils.
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Dempster soils are underlain by gravelly material at a
depth of 20 to 40 inches. They are higher on the
landscape than the Graceville soils. Egan, Trent, and
Wentworth soils do not have sand and gravel within a
depth of 60 inches. They are on uplands.

Typical pedon of Graceville silty clay loam, in an area
of Dempster-Graceville silty clay loams, 1 to 5 percent
slopes, 510 feet east and 665 feet north of the
southwest corner of sec. 25, T. 96 N., R. 52 W.

Ap—o0 to 10 inches; very dark gray (10YR 3/1) silty clay
loam, black (10YR 2/1) moist; weak fine granular
structure; hard, friable, slightly sticky and slightly
plastic; medium acid; abrupt smooth boundary.

A12-—10 to 18 inches; very dark gray (10YR 3/1) silty
clay loam, black (10YR 2/1) moist; weak fine
subangular blocky structure parting to weak fine
granular; hard, friable, slightly sticky and slightly
plastic; medium acid; clear wavy boundary.

B1—18 to 24 inches; dark gray (10YR 4/1) silty clay
loam, very dark gray (10YR 3/1) moist; weak coarse
prismatic structure parting to weak medium and fine
subangular blocky; hard, friable, slightly sticky and
slightly plastic; medium acid; gradual wavy boundary.

B21—24 to 39 inches; dark grayish brown (10YR 4/2)
silty clay loam, very dark brown (10YR 2/2) moist;
weak medium prismatic structure parting to weak
medium subangular blocky; hard, friable, slightly
sticky and slightly plastic; slightly acid; gradual wavy
boundary.

B22—39 to 52 inches; light brownish gray (2.5Y 6/2)
silty clay loam, dark grayish brown (2.5Y 4/2) moist;
weak medium prismatic structure parting to
moderate fine subangular blocky; hard, friable,
slightly sticky and slightly plastic; slightly acid;
gradual wavy boundary.

IIC—52 to 60 inches; dark brown (10YR 4/3) gravelly
loamy sand, dark brown (10YR 3/3) moist; common
medium distinct strong brown (7.5YR 5/8) mottles;
single grain; loose; slightly acid.

The thickness of the solum, or the depth to gravelly
material, ranges from 40 to 60 inches. The depth to free
carbonates ranges from 40 to more than 60 inches. The
thickness of the mollic epipedon ranges from 20 to 48
inches. The clay content of the control section averages
as low as 25 percent in some pedons and as high as 35
percent in others.

The A horizon has value of 3 or 4 (2 or 3 moist) and
chroma of 1 or 2. It typically is silty clay loam but in
some pedons is loam or silt loam. It ranges from medium
acid to neutral. The B2 horizon has value of 4 to 6 (2 to
4 moist) and chroma of 2 to 4. It is silt loam or silty clay
loam. it is slightly acid or neutral. The IIC horizon has
hue of 10YR or 2.5Y, value of 4 to 6 (3 to 5 moist), and
chroma of 2 to 4. It is gravelly loamy sand, gravelly sand,
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loamy sand, or sand. It ranges from slightly acid to mildly
alkaline.

Henkin series

The Henkin series consists of deep, well drained soils
formed in loamy and sandy alluvium on terraces.
Permeability is moderately rapid in the upper part of the
profile and moderately rapid or rapid in the lower part.
Slopes range from 2 to 6 percent.

Henkin soils are similar to Blendon soils and are near
Blendon, Davis, Delmont, and Enet soils. They are in
positions on the landscape similar to those of the nearby
soils. Blendon soils have a mollic epipedon that is more
than 20 inches thick. Davis soils contain less sand and
more clay in the surface layer and subsoil than the
Henkin soils. Delmont and Enet soils are underlain by
gravelly material.

Typical pedon of Henkin fine sandy loam, in an area of
Blendon-Henkin fine sandy loams, 2 to 6 percent slopes,
1,485 feet east and 1,205 feet south of the northwest
corner of sec. 20, T. 98 N, R. 52 W.

Ap—o0 to 7 inches; very dark grayish brown (10YR 3/2)
fine sandy loam, very dark brown (10YR 2/2) moist;
weak fine granular structure; soft, very friable;
neutral; abrupt smooth boundary.

B21—7 to 12 inches; dark grayish brown (10YR 4/2) fine
sandy loam, very dark grayish brown (10YR 3/2)
moist; weak medium prismatic structure parting to
weak medium subangular blocky; soft, very friable;
neutral; gradual wavy boundary.

B22—12 to 19 inches; grayish brown (10YR 5/2) fine
sandy loam, dark grayish brown (10YR 4/2) moist;
weak medium prismatic structure parting to weak
medium subangular blocky; soft, very friable; mildly
alkaline; gradual wavy boundary.

B3—19 to 30 inches; light brownish gray (2.5Y 6/2) fine
sandy loam, grayish brown (2.5Y 5/2) moist; weak
medium prismatic structure parting to weak medium
subangular blocky; soft, very friable; strong
effervescence; mildly alkaline; gradual wavy
boundary.

C1—30 to 48 inches; light gray (2.5Y 7/2) fine sandy
loam, light brownish gray (2.5Y 6/2) moist; weak
medium subangular blocky structure; soft, very
friable; strong effervescence; mildly alkaline; gradual
wavy boundary.

C2—48 to 60 inches; light gray (2.5Y 7/2) loamy sand,
light brownish gray (2.5Y 6/2) moist: massive; soft,
very friable; strong effervescence; moderately
alkaline.

The thickness of the solum ranges from 21 to 40
inches. The depth to free carbonates ranges from 18 to
45 inches. The thickness of the mollic epipedon ranges
from 7 to 20 inches. The clay content of the control
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section averages as low as 10 percent in some pedons
and as high as 18 percent in others.

The A horizon has value of 3 or 4 (2 or 3 moist) and
chroma of 1 or 2. It ranges from medium acid to neutral.
The B2 horizon has hue of 10YR or 2.5Y, value of 4 to 6
(3 or 4 moist), and chroma of 2 or 3. It is fine sandy
loam or sandy loam. It is mildly alkaline or neutral. The C
horizon has value of 5 to 7 (4 to 6 moist) and chroma of
2 or 3. It ranges from neutral to moderately alkaline. It is
fine sandy loam, sandy loam, or loamy sand. In some
pedons gravelly material is below a depth of 40 inches.

Huntimer series

The Huntimer series consists of deep, well drained
soils formed in silty and clayey lake sediments on
uplands. Permeability is slow. Slopes range from O to 2
percent.

Huntimer soils are similar to Egan and Wentworth soils
and are near Chancellor, Egan, Ethan, Tetonka, and
Worthing soils. The somewhat poorly drained Chancellor
soils are in swales and drainageways. Egan and
Wentworth soils contain less clay in the subsoil than the
Huntimer soils. Ethan soils have free carbonates at or
near the surface. They are on knolls and the more
sloping parts of the landscape. The poorly drained
Tetonka and very poorly drained Worthing soils are in
depressions.

Typical pedon of Huntimer silty clay loam, 0 to 2
percent slopes, 990 feet south and 270 feet east of the
northwest corner of sec. 36, T. 100 N., R. 52 W.

Ap—oO to 8 inches; very dark gray (10YR 3/1) silty clay
loam, black (10YR 2/1) moist; weak fine granular
structure; hard, friable, sticky and plastic; slightly
acid; abrupt smooth boundary.

B21—8 to 15 inches; dark grayish brown (10YR 4/2)
silty clay, very dark grayish brown (10YR 3/2) moist;
weak medium prismatic structure parting to weak
medium subangular blocky; hard, firm, sticky and
plastic; slightly acid; gradual wavy boundary.

B22—15 to 20 inches; grayish brown (2.5Y 5/2) silty
clay, dark grayish brown (2.5Y 4/2) moist; weak
medium prismatic structure parting to weak medium
subangular blocky; hard, firm, sticky and plastic;
neutral; clear wavy boundary.

B3ca—20 to 26 inches; grayish brown (2.5Y 5/2) silty
clay, dark grayish brown (2.5Y 4/2) moist; weak
medium prismatic structure parting to weak medium
subangular blocky; hard, firm, sticky and plastic;
common fine accumulations of carbonate; strong
effervescence; mildly alkaline; gradual wavy
boundary.
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C1ca—26 to 44 inches; light gray (2.5Y 7/2) silty clay
loam, grayish brown (2.5Y 5/2) moist; common fine
distinct yellowish brown (10YR 5/6) mottles; weak
medium subangular blocky structure; hard, friable,
slightly sticky and slightly plastic; common fine
accumualtions of carbonate; strong effervescence;
moderately alkaline; gradual wavy boundary.

C2—44 to 60 inches; light gray (5Y 7/1) silty clay loam
stratified with thin layers of loam and clay loam; gray
(5Y 5/1) moist; many medium and coarse distinct
yellowish brown (10YR 5/6) mottles; massive; hard,
friable, slightly sticky and slightly plastic; few fine
dark concretions (iron and manganese oxide); slight
effervescence; moderately alkaline.

The thickness of the solum ranges from 25 to 35
inches. The depth to free carbonates ranges from 14 to
28 inches. The thickness of the mollic epipedon ranges
from 10 to 20 inches. The clay content of the control
section averages as low as 35 percent in some pedons
and as high as 45 percent in others.

The A horizon has value of 3 or 4 (2 moist) and
chroma of 1 or 2. It typically is siity clay loam but in
some pedons is silty clay. It ranges from medium acid to
neutral. The B2 horizon has value of 4 or 5 (2 to 4 moist)
and chroma of 1 to 3. It is silty clay or silty clay loam. It
is slightly acid or neutral. The C horizon has value of 5 to
7 (4 or 5 moist) and chroma of 1 to 4. It is mildly alkaline
or moderately alkaline. The mottles in this horizon are
inherited from the parent material. Loamy glacial till is
below a depth of 40 inches in some pedons.

Lamo series

The Lamo series consists of deep, somewhat poorly
drained soils formed in calcareous silty alluvium on flood
plains. Permeability is moderately slow. Slopes range
from 0 to 2 percent.

Lamo soils are near Chaska, Clamo, Davis, Roxbury,
and Salmo soils. Chaska soils contain more sand
throughout than the Lamo soils. They are in
drainageways. The poorly drained Clamo soils contain
more clay throughout than the Lamo soils. They are in
positions on the landscape similar to those of the Lamo
soils. The well drained Davis and Roxbury soils are
higher on the flood plains than the Lamo soils. The
poorly drained Salmo soils are lower on the flood plains
than the Lamo soils. They have visible salts at or near
the surface.

Typical pedon of Lamo silty clay loam, 2,610 feet north
and 825 feet east of the southwest corner of sec. 3, T.
97 N.,, R. 54 W.

Ap—0 to 8 inches; very dark gray (10YR 3/1) silty clay
loam, black (10YR 2/1) moist; weak fine subangular
blocky structure; slightly hard, friable, slightly sticky
and slightly plastic; strong effervescence; mildly
alkaline; abrupt smooth boundary.
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A12—8 to 15 inches; dark gray (10YR 4/1) silty clay
loam, very dark gray (10YR 3/1) moist; weak fine
subangular blocky structure parting to weak fine
granular; slightly hard, friable, slightly sticky and
slightly plastic; strong effervescence; mildly alkaline;
gradual smooth boundary.

AC—15 to 27 inches; dark gray (10YR 4/1) silty clay
loam, very dark gray (10YR 3/1) moist; weak fine
subangular blocky structure; slightly hard, friable,
slightly sticky and slightly plastic; common fine
accumulations of carbonate; strong effervescence;
mildly alkaline; clear wavy boundary.

C1cs—27 to 35 inches; light brownish gray (2.5Y 6/2)
silty clay loam, grayish brown (2.5Y 5/2) moist;
common fine distinct light olive brown (2.5Y 5/6)
and gray (5Y 5/1) mottles; weak fine subangular
blocky structure; slightly hard, friable, slightly sticky
and slightly plastic; common fine nests of gypsum;
common fine accumulations of carbonate; strong
effervescence; mildly alkaline; clear wavy boundary.

C2g—35 to 60 inches; gray (5Y 6/1) silty clay loam, dark
gray (5Y 4/1) moist; common fine faint olive (5Y
5/3) mottles; massive; hard, firm, sticky and plastic;
few fine dark concretions (iron and manganese
oxide); few gypsum crystals; few fine accumulations
of carbonate; strong effervescence; mildly alkaline.

The thickness of the solum and the thickness of the
mollic epipedon range from 24 to 35 inches. The depth
to free carbonates is less than 10 inches. The soils are
mildly alkaline or moderately alkaline throughout. The
clay content of the control section averages as low as
28 percent in some pedons and as high as 35 percent in
others.

The A horizon has value of 3 or 4 (2 or 3 moist). It
typically is silty clay loam but in some pedons is silt
loam. The C horizon has hue of 2.5Y or 5Y, value of 5 to
7 (4 to 6 moist), and chroma of 1 or 2. Some pedons
have thin layers of silty clay. Some have a buried A
horizon. Some do not have accumulations of gypsum
crystals.

Roxbury series

The Roxbury series consists of deep, well drained
soils formed in calcareous silty and loamy alluvium on
flood plains. Permeability is moderate. Slopes range from
0 to 2 percent.

Roxbury soils are similar to Alcester, Davis, and
Roxbury Variant soils and are near those soils and
Chaska, Clamo, and Lamo soils. Alcester and Davis soils
are deeper to free carbonates than the Roxbury soils.
The somewhat poorly drained Chaska soils are in
drainageways. The poorly drained Clamo soils contain
more clay than the Roxbury soils. Also, they are slightly
lower on the flood plains. The somewhat poorly drained
Lamo soils are lower on the flood plains than the
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Roxbury soils. Roxbury Variant soils contain more clay in
the subsoil and underlying material than the Roxbury
soils.

Typical pedon of Roxbury silt loam, 303 feet west and
480 feet south of the northeast corner of sec. 29, T. 100
N., R. 53 W.

Ap—0 to 9 inches; dark gray (10YR 4/1) silt loam, black
(10YR 2/1) moist; weak fine granular structure;
slightly hard, friable, slightly sticky and slightly
plastic; slight effervescence; mildly alkaline; abrupt
smooth boundary.

A12—9 to 20 inches; dark gray (10YR 4/1) silt loam,
black (10YR 2/1) moist; weak medium subangular
blocky structure parting to weak fine granular;
slightly hard, friable, slightly sticky and slightly
plastic; strong eftervescence; mildly alkaline; gradual
wavy boundary.

B2—20 to 36 inches; grayish brown (10YR 5/2) silt
loam, very dark grayish brown (10YR 3/2) moist;
weak medium subangular blocky structure; slightly
hard, friable, slightly sticky and slightly plastic; few
fine accumulations of carbonate; strong
effervescence; mildly alkaline; gradual smooth
boundary.

C1—36 to 52 inches; light brownish gray (2.5Y 6/2) loam
stratified with thin layers of silt loam and fine sandy
loam; dark grayish brown (2.5Y 4/2) moist; massive;
soft, very friable; few fine accumulations of
carbonate; strong effervescence; moderately
alkaline; clear smooth boundary.

C2—52 to 60 inches; light brownish gray (10YR 6/2) silt
loam stratified with thin layers of loam and fine
sandy loam; dark grayish brown (10YR 4/2) moist;
common medium distinct dark brown (7.5YR 4/4)
mottles; massive; slightly hard, friable, slightly sticky
and slightly plastic; strong effervescence; mildly
alkaline.

The thickness of the solum ranges from 25 to 50
inches. The depth to free carbonates is less than 15
inches. The thickness of the mollic epipedon ranges
from 20 to 45 inches. The clay content of the control
section averages as low as 20 percent in some pedons
and as high as 30 percent in others.

The A horizon has value of 4 or 5 (2 or 3 moist) and
chroma of 1 or 2. It typically is silt loam but in some
pedons is silty clay loam or loam. It is neutral or mildly
alkaline. The B2 horizon has value of 4 or 5 (2 or 3
moist) and chroma of 1 or 2. It is silt loam or silty clay
loam. It is mildly alkaline or moderately alkaline. The C
horizon has value of 5 or 6 (4 or 5 moist). It is silt loam,
loam, or silty clay loam stratified with thin layers of sandy
material. Some pedons have a buried A horizon below a
depth of 40 inches.
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Roxbury Variant

The Roxbury Variant consists of deep, moderately well
drained soils formed in silty alluvium over clayey
alluvium. These soils are on flood plains. Permeability is
moderate in the upper part of the soil and slow in the
subsoil. Slopes range from 0 to 2 percent.

Roxbury Variant soils are similar to Davis and Roxbury
soils and are near Chaska, Clamo, and Roxbury soils.
The somewhat poorly drained Chaska soils are in
drainageways. The poorly drained Clamo soils are lower
on the flood plains than the Roxbury Variant soils. Davis
soils are well drained. Roxbury soils are silty throughout.

Typical pedon of Roxbury Variant silt loam, 125 feet
east and 1,610 feet south of the northwest corner of
sec. 10, T. 97 N, R. 52 W.

Ap—oO0 to 8 inches; very dark gray (10YR 3/1) silt loam,
black (10YR 2/1) moist; weak fine granular
structure; slightly hard, friable, slightly sticky and
slightly plastic; neutral; abrupt smooth boundary.

A12—8 to 12 inches; very dark gray (10YR 3/1) silt
loam, black (10YR 2/1) moist; weak medium
subangular blocky structure parting to weak fine
granular; slightly hard, friable, slightly sticky and
slightly plastic; neutral; clear wavy boundary.

A13—12 to 24 inches; grayish brown (10YR 5/2) silt
loam, very dark grayish brown (10YR 3/2) moist;
weak medium prismatic structure parting to weak
medium subangular blocky; slightly hard, friable,
slightly sticky and slightly plastic; few fine
accumulations of carbonate; strong effervescence;
mildly alkaline; abrupt smooth boundary.

1IB2g—24 to 37 inches; very dark gray (N 3/0) silty clay,
black (N 2/0) moist; moderate medium prismatic
structure parting to moderate medium subangular
blocky; very hard, firm, sticky and plastic; few fine
accumulations of carbonate; strong effervescence;
mildly alkaline; gradual wavy boundary.

1IB3gca—37 to 45 inches; very dark gray (5Y 3/1) clay,
black (5Y 2/1) moist; moderate medium prismatic
structure parting to moderate medium subangular
blocky; very hard, firm, sticky and plastic; common
fine accumulations of carbonate; strong
effervescence; mildly alkaline; gradual wavy
boundary.

lICca—45 to 60 inches; grayish brown (2.5Y 5/2) clay
loam, dark grayish brown (2.5Y 4/2) moist; few fine
distinct strong brown (7.5YR 5/6) and black (N 2/0)
mottles; massive; hard, friable, slightly sticky and
slightly plastic; common fine dark concretions of iron
and manganese oxide; common fine accumulations
of carbonate; strong effervescence; mildly alkaline.

The thickness of the solum ranges from 35 to 565
inches. The depth to free carbonates is less than 15
inches. The thickness of the mollic epipedon ranges
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from 30 to 55 inches. The depth to clayey material
ranges from 20 to 40 inches.

The A horizon has value of 3 to 5 (2 or 3 moist) and
chroma of 1 or 2. It typically is silt loam but in some
pedons is silty clay loam. It is neutral or mildly alkaline.
The |1B2g horizon has value of 3 or 4 (2 or 3 moist) and
chroma of 1 or less. It is clay or silty clay. It is mildly
alkaline or moderately alkaline. The 1IC horizon has hue
of 5Y or 2.5Y, value of 4 to 6 (2 to 4 moist), and chroma
of 1 or 2. It is clay loam, silty clay loam, clay, or silty
clay. It is mildly alkaline or moderately alkaline.

Salmo series

The Salmo series consists of deep, poorly drained
soils formed in calcareous silty and loamy alluvium on
flood plains. Permeability is moderately slow. Slopes are
less than 1 percent.

Salmo soils commonly are near Baltic and Lamo soils.
These nearby soils do not have visible salts near the
surface. Also, Baltic soils contain more clay than the
Salmo soils.

Typical pedon of Salmo silty clay loam, 445 feet north
and 1,023 feet west of the southeast corner of sec. 26,
T.98 N., R. 54 W,

A11-—0 to 3 inches; very dark gray (10YR 3/1) silty clay
loam, black (10YR 2/1) moist; few fine distinct
yellowish brown (10YR 5/6) mottles; weak fine
granular structure; slightly hard, friable, slightly sticky
and slightly plastic; few fine accumulations of salf;
slight effervescence (about 6 percent calcium
carbonate); moderately alkaline; clear wavy
boundary.

A12sa—3 to 8 inches; very dark gray (10YR 3/1) silty
clay loam, black (10YR 2/1) moist; common fine
distinct yellowish brown (10YR 5/6) mottles; weak
medium prismatic structure parting to weak fine
subangular blocky; slightly hard, friable, slightly
sticky and slightly plastic; common fine
accumulations of salt; slight effervescence (about 6
percent calcium carbonate); moderately alkaline;
clear wavy boundary.

A13gsa—=8 to 19 inches; very dark gray (N 3/0) silty clay
loam, black (N 2/0) moist; weak medium prismatic
structure parting to weak medium subangular blocky;
hard, friable, sticky and plastic; many fine
accumulations of salt; strong effervescence (about 7
percent calcium carbonate); moderately alkaline;
clear wavy boundary.

Al4gsacs—19 to 28 inches; dark gray (N 4/0) silty clay
loam, black (N 2/0) moist; weak medium subangular
blocky structure; hard, friable, sticky and plastic;
common fine accumulations of salt; common fine
nests of gypsum; strong effervescence (about 14
percent calcium carbonate); mildly alkaline; gradual
wavy boundary.
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C1gcs—28 to 36 inches; dark gray (N 4/0) silty clay
loam, black (N 2/0) moist; massive; very hard,
friable, sticky and plastic; common gypsum crystals;
strong effervescence (about 10 percent calcium
carbonate); mildly alkaline; gradual wavy boundary.

C2g—36 to 60 inches; dark gray (N 4/0) clay loam,
black (N 2/0) moist; massive; very hard, friable,
sticky and plastic; strong effervescence (about 9
percent calcium carbonate); mildly alkaline.

The thickness of the solum and the thickness of the
mollic epipedon range from 24 to 45 inches. Visible salts
or gypsum crystals are at or near the surface. The soils
have free carbonates throughout. The clay content of
the control section averages as low as 24 percent in
some pedons and as high as 35 percent in others.

The A horizon is neutral in hue or has hue of 10YR or
5Y. It has value of 3 or 4 (2 or 3 moist) and chroma of 1
or less. It typically is silty clay loam but in some pedons
is silt loam. It is mildly alkaline or moderately alkaline. It
has few to many accumulations of salt. The C horizon is
neutral in hue or has hue of 5Y or 2.5Y, value of 3 to 6
(2 to 4 moist), and chroma of 1 or 2. It is mildly alkaline
or moderately alkaline. It is silty clay loam, silt loam, silty
clay, clay loam, or loam. Sand and gravel are below a
depth of 40 inches in some pedons.

Talmo series

The Talmo series consists of excessively drained,
rapidly permeable soils that are very shallow over sand
and gravel. These soils formed in gravelly outwash on
uplands. Slopes range from 12 to 25 percent.

Talmo soils are near Betts, Delmont, and Ethan soils.
Betts and Ethan soils are loamy throughout. They are in
positions on the landscape similar to those of the Talmo
soils. Delmont soils are deeper to sand and gravel than
the Talmo soils. They are on the less sloping parts of
the landscape.

Typical pedon of Talmo gravelly loam, in an area of
Betts-Talmo complex, 12 to 40 percent slopes, 2,129
feet north and 100 feet west of the southeast corner of
sec. 33, T. 100 N., R. 54 W.

A1—0 to 7 inches; very dark gray (10YR 3/1) gravelly
loam, black (10YR 2/1) moist; weak fine granular
structure; soft, very friable; calcium carbonate
coatings on pebbles; slight effervescence; mildly
alkaline; clear smooth boundary.

IC1ca—7 to 41 inches; pale brown (10YR 6/3) gravelly
loamy sand, brown (10YR 4/3) moist; single grain;
loose; calcium carbonate coatings on pebbles;
strong effervescence; mildly alkaline; gradual
smooth boundary.

1IC2—41 to 45 inches; multicolored very gravelly sand;
single grain; loose; calcium carbonate coatings on
the underside of pebbles; strong effervescence;
moderately alkaline; clear smooth boundary.
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IIC3—45 to 60 inches; very pale brown (10YR 7/3)
gravelly loamy sand, brown (10YR 5/3) moist; single
grain; loose; strong effervescence; moderately
alkaline.

The thickness of the solum, or the depth to gravelly
sand, ranges from 5 to 14 inches. The thickness of the
mollic epipedon ranges from 7 to 14 inches. The depth
to free carbonates is 0 to 10 inches.

The A horizon has value of 3 to 5 (2 or 3 moist) and
chroma of 1 or 2. It typically is gravelly loam but in some
pedons is loam or sandy loam. It is neutral or mildly
alkaline. The IIC horizon has hue of 10YR or 2.5Y, value
of 5 to 7 (4 to 6 moist), and chroma of 2 to 4. It
dominantly is gravelly loamy sand or gravelly sand but
has layers of very gravelly loamy sand or very gravelly
sand. It is mildly alkaline or moderately alkaline.

Tetonka series

The Tetonka series consists of deep, poorly drained
soils formed in local silty and clayey alluvium in
depressions on uplands. Permeability is slow. Slopes are
0 to 1 percent.

Tetonka soils are similar to Baltic and Worthing soils
and are near Chancellor, Clarno, Crossplain, Davison,
Wakonda, and Wentworth soils. Baltic and Worthing soils
are very poorly drained. The somewhat poorly drained
Chancellor and Crossplain soils are in swales and
shallow drainageways. The well drained and moderately
well drained Clarno and Wentworth soils are higher on
the landscape than the Tetonka soils. The moderately
well drained Davison and Wakonda soils have a calcic
horizon. They are on slight rises above the Tetonka
soils.

Typical pedon of Tetonka silt loam, 1,205 feet west
and 710 feet north of the southeast corner of sec. 16, T.
100 N., R. 53 W.

A11—0 to 9 inches; dark gray (10YR 4/1) silt loam,
black (10YR 2/1) moist; weak fine granular
structure; slightly hard, friable, slightly sticky and
slightly plastic; slightly acid; clear smooth boundary.

A12—9 to 12 inches; gray (10YR 5/1) silt loam, very
dark gray (10YR 3/1) moist; weak medium platy
structure parting to weak fine granular; slightly hard,
friable, slightly sticky and slightly plastic; slightly
acid; gradual smooth boundary.

A2—12 to 18 inches; light gray (10YR 6/1) silt ioam,
dark gray (10YR 4/1) moist; weak thin and medium
platy structure parting to weak fine granular; slightly
hard, friable, slightly sticky and slightly plastic;
neutral; clear smooth boundary.

B21tg—18 to 27 inches; dark gray (5Y 4/1) silty clay,
very dark gray (5Y 3/1) moist; moderate medium
and coarse prismatic structure parting to moderate
fine and medium blocky; very hard, firm, sticky and
plastic; slightly acid; gradual wavy boundary.
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B22tg—27 to 34 inches; dark gray (5Y 4/1) silty clay,
very dark gray (5Y 3/1) moist; moderate medium
and coarse prismatic structure parting to moderate
medium subangular blocky; very hard, firm, sticky
and plastic; slightly acid; gradual wavy boundary.

B3—34 to 46 inches; light brownish gray (2.5Y 6/2) silty
clay loam, grayish brown (2.5Y 5/2) moist; common
fine distinct yellowish brown (10YR 5/6) mottles;
moderate medium prismatic structure parting to
moderate medium subangular blocky; hard, friable,
sticky and plastic; common fine dark concretions
(iron and manganese oxide); few fine accumulations
of carbonate; strong effervescence; neutral; gradual
wavy boundary.

Cca—46 to 60 inches; light gray (2.5Y 7/2) silty clay
loam, light brownish gray (2.5Y 6/2) moist; common
fine distinct yellowish brown (10YR 5/6) mottles;
massive; slightly hard, friable, sticky and plastic;
common fine dark concretions (iron and manganese
oxide); common fine accumulations of carbonate;
strong effervescence; mildly alkaline.

The thickness of the solum ranges from 30 to 60
inches. The depth to free carbonates ranges from 30 to
more than 60 inches. The thickness of the mollic
epipedon ranges from 30 to 50 inches. The clay content
of the control section averages as low as 35 percent in
some pedons and as high as 55 percent in others.

The A horizon typically is silt loam but in some pedons
is silty clay loam or loam. It ranges from medium acid to
neutral. The A2 horizon has value of 5 to 7 (3 to 5 moist)
and chroma of 1 or 2. The B2t horizon is neutral in hue
or has hue of 10YR to 5Y. It has value of 4 or 5 (2 to 4
moist). It is clay, clay loam, or silty clay. It is slightly acid
or neutral. The C horizon has hue of 2.5Y or 5Y, value of
5 to 7 (4 to 6 moist), and chroma of 1 or 2. It is silty clay
loam, clay loam, or silty clay. It is mildly alkaline or
moderately alkaline. Accumulations of gypsum are in
some pedons.

Trent series

The Trent series consists of deep, moderately well
drained soils formed in local alluvium in swales on
uplands. Permeability is moderate. Slopes range from 0
to 2 percent.

Trent soils are similar to Alcester, Bonilla, and
Graceville soils and are near Chancellor, Egan, and
Wentworth soils. Alcester soils irregularly decrease in
content of organic matter as the depth increases. Bonilla
soils contain more sand throughout than the Trent soils.
The somewhat poorly drained Chancellor soils are in
positions on the landscape similar to those of the Trent
soils. The well drained Egan and Wentworth soils have a
mollic epipedon that is less than 20 inches thick. They
are higher on the landscape than the Trent soils. The
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well drained Graceville soils are underlain by gravelly
material.

Typical pedon of Trent silty clay loam, in an area of
Egan-Trent silty clay loams, 0 to 2 percent slopes, 237
feet south and 990 feet east of the northwest corner of
sec. 1, T.99 N., R. 53 W.

Ap—o0 to 8 inches; very dark gray (10YR 3/1) silty clay
loam, black (10YR 2/1) moist; weak fine subangular
blocky structure parting to weak fine granular;
slightly hard, friable, slightly sticky and slightly
plastic; medium acid; abrupt smooth boundary.

A12—8 to 12 inches; very dark gray (10YR 3/1) silty clay
loam, black (10YR 2/1) moist; weak medium
subangular blocky structure parting to weak fine
granular; slightly hard, friable, slightly sticky and
slightly plastic; medium acid; clear wavy boundary.

B21—12 to 26 inches; very dark grayish brown (10YR
3/2) silty clay loam, very dark brown (10YR 2/2)
moist; weak medium prismatic structure parting to
weak medium subangular blocky; slightly hard,
friable, slightly sticky and slightly plastic; slightly
acid; gradual wavy boundary.

B22—26 to 38 inches; grayish brown (2.5Y 5/2) silty clay
loam, dark grayish brown (2.5Y 4/2) moist; common
fine faint olive brown (2.5Y 4/4) motties; weak
medium prismatic structure parting to weak medium
subangular blocky; slightly hard, friable, slightly
sticky and slightly plastic; slightly acid; clear wavy
boundary.

B3ca—38 to 42 inches; light brownish gray (2.5Y 6/2)
silty clay loam, dark grayish brown (2.5Y 4/2) moist;
few fine distinct light olive brown (2.5Y 5/6) and
black (10YR 2/1) mottles; weak medium prismatic
structure parting to weak medium subangular blocky;
slightly hard, friable, slightly sticky and slightly
plastic; common fine accumulations of carbonate;
strong effervescence; mildly alkaline; clear wavy
boundary.

C1ca—42 to 60 inches; light gray (2.5Y 7/2) silty clay
loam, light brownish gray (2.5Y 6/2) moist; few fine
distinct yellowish brown (10YR 5/6) and black
(10YR 2/1) mottles; weak medium subangular
blocky structure; slightly hard, friable, slightly sticky
and slightly plastic; common fine accumulations of
carbonate; strong effervescence; mildly alkaline.

The thickness of the solum ranges from 35 to 55
inches. The depth to free carbonates ranges from 30 to
50 inches. The thickness of the mollic epipedon ranges
from 20 to 35 inches. The clay content of the control
section averages as low as 27 percent in some pedons
and as high as 35 percent in others.

The A horizon has value of 3 or 4 (2 or 3 moist). It
typically is silty clay loam but in some pedons is silt
loam. It ranges from neutral to medium acid. The B2
horizon has value of 3 to 6 (2 to 5 moist) and chroma of
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2 or 3. It is neutral or slightly acid. The C horizon has
hue of 10YR or 2.5Y, value of 6 or 7 (5 or 6 moist), and
chroma of 2 or 3. It is mildly alkaline or moderately
alkaline. It is silty clay loam or silt loam. Loamy glacial till
is below a depth of 40 inches in some pedons.

Wakonda series

The Wakonda series consists of deep, moderately well
drained soils formed in a thin mantle of silty sediments
over loamy glacial till. These soils are on low rises above
swales and depressions on uplands. Permeability is
moderate in the solum and moderately slow in the
underlying glacial till. Slopes range from 0 to 2 percent.

Wakonda soils are similar to Davison soils and are
near Chancellor, Egan, Tetonka, Wentworth, and
Worthing soils. The nearby soils do not have a calcic
horizon. The somewhat poorly drained Chancellor soils
are in swales and shallow drainageways. Davison soils
contain more sand in the upper part than the Wakonda
soils. The well drained Egan and Wentworth soils are on
side slopes. The poorly drained Tetonka and very poorly
drained Worthing soils are in depressions.

Typical pedon of Wakonda silty clay loam, in an area
of Wentworth-Chancellor-Wakonda silty clay loams, 0 to
2 percent slopes, 2,610 feet north and 163 feet west of
the southeast corner of sec. 12, T. 96 N., R. 52 W.

Ap—O0 to 8 inches; dark gray (10YR 4/1) silty clay loam,
very dark gray (10YR 3/1) moist; weak fine granular
structure; slightly hard, friable, slightly sticky and
slightly plastic; strong effervescence (about 14
percent calcium carbonate); moderately alkaline;
abrupt smooth boundary.

ACca—8 to 15 inches; dark gray (10YR 4/1) and olive
brown (2.5Y 4/4) silty clay loam, very dark gray
(10YR 3/1) and very dark grayish brown (2.5Y 3/2)
moist; weak medium subangular blocky structure;
slightly hard, friable, slightly sticky and slightly
plastic; few fine concretions (iron and manganese
oxide); violent effervescence (about 15 percent
calcium carbonate); moderately alkaline; clear wavy
boundary.

C1ca—15 to 32 inches; light brownish gray (2.5Y 6/2)
silty clay loam, olive brown (2.5Y 4/4) moist;
common fine faint yellowish brown (10YR 5/6)
mottles; weak medium subangular blocky structure;
slightly hard, friable, slightly sticky and slightly
plastic; few gypsum crystals; few fine concretions
(iron and manganese oxide); common fine
accumulations of carbonate; violent effervescence
(about 25 percent calcium carbonate); moderately
alkaline; clear wavy boundary.
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C2cacs—32 to 39 inches; light yellowish brown (2.5Y
6/4) loam, light olive brown (2.5Y 5/4) moist;
common fine distinct gray (5Y 6/1) mottles;
massive; slightly hard, friable, slightly sticky and
slightly plastic; common fine gypsum crystals; few
fine accumulations of carbonate, strong
effervescence (about 14 percent calcium
carbonate); moderately alkaline; clear wavy
boundary.

IIC3cs—39 to 54 inches; pale yellow (2.5Y 7/4) clay
loam, light yellowish brown (2.5Y 6/4) moist;
common fine distinct gray (5Y 6/1) mottles;
massive; slightly hard, friable, slightly sticky and
slightly plastic; common fine nests of gypsum;
common fine accumualtions of carbonate; strong
effervescence (about 12 percent calcium
carbonate); moderately alkaline; clear wavy
boundary.

1IC4—54 to 60 inches; pale yellow (2.5Y 7/4) clay loam,
light olive brown (2.5Y 5/4) moist; few fine distinct
strong brown (7.5YR 5/6) and light gray (5Y 7/1)
mottles; massive; slightly hard, friable, slightly sticky
and slightly plastic; few gypsum crystals; common
fine accumulations of carbonate; strong
effervescence (about 10 percent calcium
carbonate); moderately alkaline.

The thickness of the solum and the thickness of the
mollic epipedon range from 7 to 16 inches. The soils
contain free carbonates throughout.

The A horizon has value of 3 to 5 (2 or 3 moist) and
chroma of 1 or 2. It typically is silty clay loam but in
some pedons is silt loam. It ranges from neutral to
moderately alkaline. The C horizon has hue of 2.5Y or
5Y, value of 5 to 7 (4 to 6 moist), and chroma of 1 to 4.
It is silty clay loam, silt loam, or loam. It is mildly alkaline
or moderately alkaline. The lIC horizon has hue of 2.5Y
or 5Y, value of 5 to 7 (4 to 6 moist), and chroma of 1 to
4. It is clay loam or loam. Some pedons do not have
glacial till within a depth of 40 inches.

Wentworth series

The Wentworth series consists of deep, moderately
well drained and well drained soils formed in a mantle of
silty sediments over loamy glacial till. These soils are on
uplands. Permeability is moderate in the silty material
and moderately slow in the glacial till. Slopes range from
0 to 6 percent.

Wentworth soils are similar to Egan and Huntimer soils
and commonly are near Chancellor, Egan, Tetonka,
Trent, and Wakonda soils. The somewhat poorly drained
Chancellor soils are in swales and shallow drainageways.
Egan soils are underlain by clay loam gilacial till at a
depth of 20 to 40 inches. Huntimer soils contain more
clay in the subsoil than the Wentworth soils. The poorly
drained Tetonka soils are in depressions. Trent soils
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have a mollic epipedon that is more than 20 inches
thick. They are in swales. Wakonda soils have a calcic
horizon. They are on slight rises above swales.

Typical pedon of Wentworth silty clay loam, in an area
of Wentworth-Chancellor-Wakonda silty clay loams, O to
2 percent slopes, 2,627 feet south and 327 feet west of
the northeast corner of sec. 12, T. 86 N., R. 52 W.

Ap—O0 to 9 inches; very dark gray (10YR 3/1) silty clay
loam, black (10YR 2/1) moist; weak fine subangular
blocky structure parting to weak fine granular,
slightly hard, friable, slightly sticky and slightly
plastic; slightly acid; abrupt smooth boundary.

B21—9 to 16 inches; dark grayish brown (10YR 4/2)
silty clay loam, very dark grayish brown (10YR 3/2)
moist; weak medium prismatic structure parting to
weak medium subangular blocky; slightly hard,
friable, slightly sticky and slightly plastic; neutral;
gradual wavy boundary.

B22—16 to 22 inches; grayish brown (2.5Y 5/2) silty clay
loam, dark grayish brown (2.5Y 4/2) moist; weak
medium prismatic structure parting to weak medium
subangular blocky; hard, friable, slightly sticky and
slightly plastic; few fine dark concretions (iron and
manganese oxide); neutral; clear wavy boundary.

B3ca—22 to 30 inches; light brownish gray (2.5Y 6/2)
silty clay loam, dark grayish brown (2.5Y 4/2) moist;
few fine faint very dark grayish brown (2.5Y 3/2)
and few fine distinct olive brown (2.5Y 4/4) mottles;
weak medium prismatic structure parting to weak
medium subangular blocky; hard, friable, slightly
sticky and slightly plastic; few fine accumulations of
carbonate; strong effervescence; mildly alkaline;
gradual wavy boundary.

C1ca—30 to 42 inches; pale yellow (2.5Y 7/4) silty clay
loam, light yellowish brown (2.5Y 6/4) moist; few
fine distinct very dark brown (10YR 2/2) and few
fine faint yellowish brown (10YR 5/6) mottles; weak
medium subangular blocky structure; hard, friable,
slightly sticky and slightly plastic; few fine dark
concretions (iron and manganese oxide); few fine
accumulations of carbonate; strong effervescence;
mildly alkaline; gradual smooth boundary.

1IC2cacs—42 to 60 inches; light gray (2.5Y 7/2) clay
loam, light yellowish brown (2.5Y 6/4) moist;
common fine distinct yellowish red (5YR 4/6) and
common fine distinct light gray (2.5Y 6/1) mottles;
massive; hard, friable, slightly sticky and slightly
plastic; few fine dark concretions (iron and
mangangese oxide); common fine and medium
accumulations of gypsum; common fine
accumulations of carbonate; strong effervescence;
mildly alkaline.

The thickness of the solum ranges from 25 to 40
inches. The depth to free carbonates ranges from 20 to
32 inches. The depth to clay loam glacial till ranges from
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40 to more than 60 inches. The thickness of the mollic
epipedon ranges from 10 to 19 inches. The clay content
of the control section averages as low as 25 percent in
some pedons and as high as 35 percent in others.

The A horizon has value of 3 or 4 (2 or 3 moist) and
chroma of 1 or 2. it typically is silty clay loam but in
some pedons is silt loam. It ranges from medium acid to
neutral. The B2 horizon has hue of 10YR or 2.5Y, value
of 4 to 6 (3 or 4 moist), and chroma of 2 or 3. It is silty
clay loam or silt loam. It is slightly acid or neutral. The C
horizon has hue of 10YR or 2.5Y, value of 5t0 7 (4 to 6
moist), and chroma of 2 to 4. It is silty clay loam or silt
loam. It is mildly alkaline or moderately alkaline. The IIC
horizon has value of 6 or 7 (5 or 6 moist) and chroma of
2 to 4. 1t is clay loam or loam.

Worthing series

The Worthing series consists of deep, very poorly
drained soils formed in local silty and clayey alluvium in
depressions on uplands. Permeability is slow. Slopes are
less than 1 percent.

Worthing soils are similar to Baltic and Tetonka soils
and are near Chancellor, Crossplain, Davison, and
Wakonda soils. Baltic soils have free carbonates at the
surface. The somewhat poorly drained Chancellor and
Crossplain soils are in swales and shallow drainageways.
The moderately well drained Davison and Wakonda soils
have a calcic horizon. They are on slight rises above the
Worthing soils. The poorly drained Tetonka soils have an
A2 horizon.

Typical pedon of Worthing silty clay loam, 1,735 feet
east and 140 feet north of the southwest corner of sec.
10, T. 100 N., R. 53 W.

A11—0 to 9 inches; very dark gray (10YR 3/1) silty clay
loam, black (10YR 2/1) moist; weak medium
subangular blocky structure parting to moderate
medium granular; slightly hard, friable, slightly sticky
and slightly plastic; medium acid; gradual smooth
boundary.

A12-—9 to 16 inches; very dark gray (10YR 3/1) silty clay
loam, black (10YR 2/1) moist; moderate fine
subangular blocky structure; slightly hard, friable,
slightly sticky and slightly plastic; neutral, clear wavy
boundary.

B21tg—16 to 26 inches; very dark gray (5Y 3/1) siity
clay, black (5Y 2/1) moist; weak medium prismatic
structure parting to moderate fine subangular blocky;
hard, firm, sticky and plastic; neutral; gradual wavy
boundary.

B22tg—26 to 42 inches; dark gray (5Y 4/1) silty clay,
very dark gray (5Y 3/1) moist; moderate medium
prismatic structure parting to moderate fine
subangular blocky; very hard, firm, sticky and.plastic;
few fine dark stains (iron and manganese oxide);
neutral; clear wavy boundary.
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B3gca—42 to 48 inches; gray (5Y 6/1) silty clay, gray
(5Y 5/1) moist; moderate medium subangular blocky
structure; very hard, firm, sticky and plastic; few fine
dark stains (iron and manganese oxide); few fine
accumulations of carbonate; strong effervescence;
mildly alkaline; gradual wavy boundary.

Cgca—48 to 60 inches; light gray (5Y 7/1) silty clay
loam, gray (5Y 6/1) moist; common fine prominent
strong brown (7.5YR 5/6) mottles; massive; hard,
friable, slightly sticky and slightly plastic; common
medium dark stains (iron and manganese oxide);
violent effervescence; mildly alkaline.

79

The thickness of the solum ranges from 40 to 60
inches. The depth to free carbonates is 35 to 60 inches.
The mollic epipedon is 35 to more than 60 inches thick.

The A horizon is neutral or has hue of 10 YR or 5Y and
value of 3 or 4 (2 or 3 moist). It typically is silty
clay loam but in some pedons is silt loam or silty clay. It
ranges from medium acid to neutral. The B2t horizon has
hue of 10YR or 5Y and value of 3 to 5 (2 or 3 moist). It
is clay or silty clay. It is slightly acid or neutral. The C
horizon has hue of 2.5Y or 5Y, value of 4t0 7 (3to 6
moist), and chroma of 1 or 2. It is silty clay loam, clay
loam, or silty clay. It is neutral to moderately alkaline.
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Soil forms when chemical and physical processes act
on geologically deposited or accumulated material. The
characteristics of the soil at any given point are
determined by the physical and mineralogical
composition of the parent material, the climate under
which the soil material has accumulated and existed
since accumulation; the plant and animal life on and in
the soil, the relief, and the length of time that the forces
of soil formation have acted on the soil material.

Climate and plant and animal life are active factors of
soil formation. They act on the parent material and
slowly change it to a natural body that has genetically
related horizons. The effects of climate and plant and
animal life are modified by relief. The parent material
affects the kind of soil profile that forms and, in extreme
cases, determines it almost entirely. Finally, time is
needed for changing the parent material into a soil
having genetically related horizons. Usually, a long time
is required for the development of distinct horizons.

The factors of soil formation are so closely interrelated
in their effects on the soil that few generalizations can
be made regarding the effect of any one factor unless
conditions are specified for the other four. The following
paragraphs relate the factors of soil formation to the
soils in Turner County.

climate

Climate directly influences the rate of chemical and
physical weathering. Turner County has a continential
climate marked by cold winters and hot summers. This
climate favors the growth of grasses and the resulting
accumulation of organic matter in the upper part of the
soil. The precipitation is sufficient to leach carbonates in
most soils to an average depth of 20 inches or more.
The climate is generally uniform throughout the county
and thus as a separate factor does not differentiate the
soils within the county. Additional climatic data are given
under the heading “General nature of the county."

plant and animal life

Plants, animals, insects, earthworms, bacteria, and
fungi have an important effect on soil formation. They
cause gains in organic matter, gains or losses in plant
nutrients, and changes in soil structure and porosity. In
Turner County the tall and mid prairie grasses have had
more influence than other living organisms on soil

formation. As a result of these grasses, the surface layer
of many soils has a moderate or high content of organic
matter. Alcester soils are an example.

Earthworms, insects, and burrowing animais help to
keep the soils open and porous. Bacteria and fungi
decompose plant residue, thus releasing nutrients that
plants use as food.

parent material

Most of the soils in Turner County formed in glacial
material that was derived from preglacial formations of
granite, gneiss, limestone, quartsite, sandstone, and
shale. The glacier ground up and mixed these materials
as it transported them. It then redeposited them as it
meited. Some deposits are unsorted material, or glacial
till; others are material sorted either by water during
deposition or by wind and water after deposition.

Silty drift is material that was deposited on glacial ice
and then reworked by water as the glacier melted.
Wentworth soils formed in silty drift. Egan soils formed in
a thin mantle of silty glacial drift over the underlying
loamy glacial till.

Glacial till is a mixture of clay, silt, sand, and gravel
that contains few to many cobblestones and boulders.
The content of pebbles and cobblestones is higher than
that in silty glacial drift. The proportion of each kind of
material is determined by the kind of material picked up
by the glacier. Among the soils formed in glacial till are
Betts, Clarno, and Ethan soils.

Glacial outwash is sandy, gravelly, and loamy material
deposited by glacial melt water. Delmont, Enet, and
Talmo soils formed in loamy material underlain by sand
and gravel within a depth of 40 inches. Blendon and
Henkin soils formed in areas where loamy and sandy
outwash sediments are more than 40 inches thick.

Bonilla, Chancellor, and Tetonka are exampies of soils
formed partly or entirely in local alluvium washed in from
adjacent sloping soils in the uplands. Clamo, Lamo, and
Roxbury soils formed in alluvium deposited by streams.

relief

Relief affects drainage, runoff, erosion, plant cover,
and soil temperature. Betts soils, for example, lose much
rainfall because of excessive runoff. As a result of the
excessive runoff, a limited amount of moisture
penetrates the surface and much soil is lost through
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erosion. These soils are calcareous at or near the
surface. The layers in which organic matter accumulates
are thin.

The runoff rate is slower on Egan and Wentworth soils
than on the Betts soils. As a result, more moisture
penetrates the surface and the layers in which organic
matter accumulates are thicker. Also, calcium carbonate
is leached to a depth of more than 10 inches.

Bonilla and Trent soils are in swales that receive extra
moisture in the form of runoff from adjacent soils. The
layers in which organic matter accumulates are thicker
than those in the Egan and Wentworth soils. Also,

calcium carbonate is leached to a greater depth. The
seasonal high water table in areas where drainage is
impeded favors the concentration of salts in Saimo and
other soils.

time

The length of time that the climate, plant and animal
life, and relief have affected the parent material helps to
determine the kind of soil that forms. All of the soils in
Turner County are young. The youngest are those on
active flood plains, such as Chaska soils.
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glossary

Alluvium. Material, such as sand, silt, or clay, deposited
on land by streams.

Area reclaim (in tables). An area difficult to reclaim after
the removal of soil for construction and other uses.
Revegetation and erosion control are extremely
difficult.

Association, soll. A group of soils geographically
associated in a characteristic repeating pattern and
defined and delineated as a single map unit.

Available water capacity (available moisture
capacity). The capacity of soils to hold water
available for use by most plants. It is commonly
defined as the difference between the amount of
soil water at field moisture capacity and the amount
at wilting point. It is commonly expressed as inches
of water per inch of soil. The capacity, in inches, in
a 60-inch profile or to a limiting layer is expressed
as—

Inches

High......coooevvevvenee.
Very high

Boulders. Rock fragments larger than 2 feet (60
centimeters) in diameter.

Calcareous soil. A soil containing enough calcium
carbonate (commonly combined with magnesium
carbonate) to effervesce visibly when treated with
cold, dilute hydrochloric acid.

Chiseling. Tillage with an implement having one or more
soil-penetrating points that shatter or loosen hard,
compact layers to depths below normal plow depth.

Clay. As a soil separate, the mineral soil particles less
than 0.002 millimeter in diameter. As a soil textural
class, soil material that is 40 percent or more clay,
less than 45 percent sand, and less than 40 percent
silt.

Complex, soil. A map unit of two or more kinds of soil in
such an intricate pattern or so small in area that it is
not practical to map them separately at the selected
scale of mapping. The pattern and proportion of the
soils are somewhat similar in all areas.

Consistence, soil. The feel of the soil and the ease with
which a lump can be crushed by the fingers. Terms
commonly used to describe consistence are—
Loose.—Noncoherent when dry or moist; does not
hold together in a mass.
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Friable.—When moist, crushes easily under gentle
pressure between thumb and forefinger and can be
pressed together into-a lump.

Firm.—When moist, crushes under moderate
pressure between thumb and forefinger, but
resistance is distinctly noticeable.

Plastic.—When wet, readily deformed by moderate
pressure but can be pressed into a lump; will form a
“wire” when rolled between thumb and forefinger.
Sticky.—When wet, adheres to other material and
tends to stretch somewhat and pull apart rather than
to pull free from other material.

Hard. —When dry, moderately resistant to pressure;
can be broken with difficulty between thumb and
forefinger.

Soft —When dry, breaks into powder or individual
grains under very slight pressure.

Cemented.—Hard; little affected by moistening.

Contour farming. Growing crops in strips that foliow the
contour.

Control section. The part of the soil on which
classification is based. The thickness varies among
different kinds of soil, but for many it is that part of
the soil profile between depths of 10 inches and 40
or 80 inches.

Corrosive. High risk of corrosion to uncoated steel or
deterioration of concrete.

Cutbanks cave (in tables). The walls of excavations
tend to cave in or slough.

Deferred grazing. Postponing grazing or resting grazing
land for a prescribed period.

Drainage class (natural). Refers to the removal of water
from the soil. Drainage classes are determined on
the basis of an overall evaluation of water removal
as influenced by climate, slope, and position on the
landscape. Precipitation, runoff, amount of moisture
infiltrating the soil, and rate of water movement
through the soil affect the degree and duration of
wetness. Seven classes of natural soil drainage are
recognized:

Excessively drained.—Water is removed from the
soil very rapidly. The soils in this class generally are
free of mottles throughout. They commonly are
shallow, very porous, or steep, or a combination of
these.

Somewhat excessively drained.—Water is removed
from the soil rapidly. The soils in this class generally
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are free of mottles throughout. They commonly are
shallow or moderately deep, very porous, or steep,
or a combination of these.

Well drained.—Water is removed from the soil so
readily that the upper 40 inches generally does not
have the mottles or dull colors related to wetness.

Moderately well drained.—Water is removed from
the soil so slowly that the upper 20 to 40 inches has
the mottles or dull colors related to wetness. The
soils in this class commonly have a slowly
permeable layer, have a water table, or receive
runoff or seepage, or they are characterized by a
combination of these.

Somewhat poorly drained.—Water is removed from
the soil so slowly that the upper 10 to 20 inches has
the mottles or dull colors related to wetness. The
soils in this class commonly have a slowly
permeable layer, have a water table, or receive
runoff or seepage, or they are characterized by a
combination of these.

Poorly drained.—Water is removed so slowly that
either the soil is periodically saturated or the upper
10 inches has the mottles or dull colors related to
wetness. The soils in this class commonly have a
slowly permeable layer, have a water table, or
receive runoff or seepage, or they are characterized
by a combination of these.

Very poorly drained.—Water is removed from the
soil so slowly that free water is at or on the surface
most of the time. The soils in this class commonly
have a slowly permeable layer, have a water table,
or receive runoff or seepage, or they are
characterized by a combination of these.

Drainage, surface. Runoff, or surface flow of water,
from an area.

Erosion. The wearing away of the land surface by water,
wind, ice, or other geologic agents and by such
processes as gravitational creep.

Erosion (geologic). Erosion caused by geologic
processes acting over long geologic periods and
resulting in the wearing away of mountains and the
building up of such landscape features as flood
plains and coastal plains. Synonym: natural erosion.
Erosion (accelerated). Erosion much more rapid
than geologic erosion, mainly as a result of the
activities of man or other animals or of a
catastrophe in nature, for example, fire, that
exposes the surface.

Excess fines (in tables). Excess silt and clay in the soil.
The soil does not provide a source of gravel or sand
for construction purposes.

Excess salts (in tables). Excess water-soluble salts in
the soil that restrict the growth of most plants.
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Fertility, soll. The quality that enables a soil to provide
plant nutrients, in adequate amounts and in proper
balance, for the growth of specified plants when
light, moisture, temperature, tiith, and other growth
factors are favorable.

Flood plain. A nearly level alluvial plain that borders a
stream and is subject to flooding unless protected
artificially.

Foot slope. The inclined surface at the base of a hill.

Frost action (in tables). Freezing and thawing of soil
moisture. Frost action can damage roads, buildings
and other structures, and plant roots.

Glacial drift (geology). Pulverized and other rock
material transported by glacial ice and then
deposited. Also the sorted and unsorted material
deposited by streams flowing from glaciers.

Glacial outwash (geology). Gravel, sand, and silt,
commonly stratified, deposited by glacial melt water.

Glacial till (geology). Unsorted, nonstratified glacial drift
consisting of clay, silt, sand, and boulders
transported and deposited by glacial ice.

Grassed waterway. A natural or constructed waterway,
typically broad and shallow, seeded to grass as
protection against erosion. Conducts surface water
through cropland.

Gravel. Rounded or angular fragments of rock up to 3
inches (2 millimeters to 7.5 centimeters) in diameter.
An individual piece is a pebble.

Gravelly soil material. Material that is 15 to 50 percent,
by volume, rounded or angular rock fragments, not
prominently flattened, up to 3 inches (7.5
centimeters) in diameter.

Horizon, soll. A layer of soil, approximately parallel to
the surface, having distinct characteristics produced
by soil-forming processes. In the identification of soil
horizons, an uppercase letter represents the major
horizons. Numbers or lowercase letters that follow
represent subdivisions of the major horizons. An
explanation of the subdivisions is given in the Soi/
Survey Manual. The major horizons of mineral soil
are as follows:

O horizon.—An organic layer of fresh and decaying
plant residue at the surface of a mineral soil.

A horizon.—The mineral horizon at or near the
surface in which an accumulation of humified
organic matter is mixed with the mineral material.
Also, a plowed surface horizon, most of which was
originally part of a B horizon.

B horizon.—The mineral horizon below an A horizon.
The B horizon is in part a layer of transition from the
overlying A to the underlying C horizon. The B
horizon also has distinctive characteristics such as
(1) accumulation of clay, sesquioxides, humus, or a
combination of these; (2) prismatic or blocky
structure; (3) redder or browner colors than those in
the A horizon; or (4) a combination of these. The
combined A and B horizons are generally called the
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solum, or true soil. If a soil does not have a B
horizon, the A horizon alone is the solum.

C horizon.—The mineral horizon or layer, excluding
indurated bedrock, that is little affected by soil-
forming processes and does not have the properties
typical of the A or B horizon. The material of a C
horizon may be either like or unlike that in which the
solum formed. If the material is known to differ from
that in the solum, the Roman numeral 11 precedes
the letter C.

R layer.—Consolidated rock beneath the soil. The
rock commonly underlies a C horizon, but can be
directly below an A or a B horizon.

Hydrologic soil groups. Refers to soils grouped
according to their runoff-producing characteristics.
The chief consideration is the inherent capacity of
soil bare of vegetation to permit infiltration. The
slope and the kind of plant cover are not considered
but are separate factors in predicting runoff. Soils
are assigned to four groups. In group A are soils
having a high infiltration rate when thoroughly wet
and having a low runoff potential. They are mainly
deep, well drained, and sandy or gravelly. In group
D, at the other extreme, are soils having a very slow
infiltration rate and thus a high runoff potential. They
have a claypan or clay layer at or near the surface,
have a permanent high water table, or are shallow
over nearly impervious bedrock or other material. A
soil is assigned to two hydrologic groups if part of
the acreage is artificially drained and part is
undrained.

Irrigation. Application of water to soils to assist in
production of crops. Methods of irrigation are—
Border.—Water is applied at the upper end of a strip
in which the lateral flow of water is controlled by
small earth ridges called border dikes, or borders.
Basin.—Water is applied rapidly to nearly level
plains surrounded by levees or dikes.

Controlled flooding.—Water is released at intervals
from closely spaced field ditches and distributed
uniformly over the field.

Corrugation.—Water is applied to small, closely
spaced furrows or ditches in fields of close-growing
crops or in orchards so that it flows in only one
direction.

Drip (or trickle).—Water is applied slowly and under
low pressure to the surface of the soil or into the
soil through such applicators as emitters, porous
tubing, or perforated pipe.

Furrow.—Water is applied in small ditches made by
cultivation implements. Furrows are used for tree
and row crops.

Sprinkler.—Water is sprayed over the soil surface
through pipes or nozzles from a pressure system.
Subirrigation.—Water is applied in open ditches or
tile lines until the water table is raised enough to wet
the soil.
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Wild flooding.—Water, released at high points, is
allowed to flow onto an area without controlled
distribution.

Large stones (in tables). Rock fragments 3 inches (7.5
centimeters) or more across. Large stones adversely
affect the specified use of the soil.

Liquid limit. The moisture content at which the soil
passes from a plastic to a liquid state.

Loam. Soil material that is 7 to 27 percent clay particles,
28 to 50 percent silt particles, and less than 52
percent sand particles.

Low strength. The soil is not strong enough to support
loads.

Minimum tillage. Only the tillage essential to crop
production and prevention of soil damage.

Morphology, soil. The physical makeup of the soil,
including the texture, structure, porosity,
consistence, color, and other physical, mineral, and
biological properties of the various horizons, and the
thickness and arrangement of those horizons in the
soil profile.

Mottling, soll. Irregular spots of different colors that vary
in number and size. Mottling generally indicates poor
aeration and impeded drainage. Descriptive terms
are as follows: abundance—few, common, and
many, size—fine, medium, and coarse; and
contrast—faint, distinct, and prominent. The size
measurements are of the diameter along the
greatest dimension. Fine indicates less than 5
millimeters (about 0.2 inch); medium, from 5 to 15
millimeters (about 0.2 to 0.6 inch); and coarse, more
than 15 millimeters (about 0.6 inch).

Neutral soil. A soil having a pH value between 6.6 and
7.3. (See Reaction, soil.)

Organic matter. Plant and animal residue in the soil in
various stages of decomposition.

Outwash, glacial. Stratified sand and gravel produced
by glaciers and carried, sorted, and deposited by
glacial melt water.

Outwash plain. A landform of mainly sandy or coarse
textured material of glaciofluvial origin. An outwash
plain is commonly smooth; where pitted, it is
generally low in relief.

Parent material. The unconsolidated organic and
mineral material in which soil forms.

Pedon. The smallest volume that can be called “a soil.”
A pedon is three dimensional and large enough to
permit study of all horizons. Its area ranges from
about 10 to 100 square feet (1 square meter to 10
square meters), depending on the variability of the
soil.

Percs slowly (in tables). The slow movement of water
through the soil adversely affecting the specified
use.
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Permeability. The quality of the soil that enables water
to move downward through the profile. Permeability
is measured as the number of inches per hour that
water moves downward through the saturated soil.
Terms describing permeability are:

Very SIow......covvceiniinnenisens less than 0.06 inch
SIOW...vcveremrericeirinresesierressiirisnsnsasioreres 0.06 to 0.20 inch
Moderately SIow.........cccoiiininiiinnnes 0.2 to 0.6 inch
Moderate...........c.covnniiiieninn 0.6 inch to 2.0 inches
Moderately rapid...........c.oeeviinvnriennen 2.0 to 6.0 inches
RAPIA.... .o ererrerrinrcrerinieee s 6.0 to 20 inches

Very rapid.......coeeeeniinneanienns more than 20 inches

Phase, soll. A subdivision of a soil series based on
features that affect its use and management. For
example, slope, stoniness, and thickness.

Piping (in tables). Formation of subsurface tunnels or
pipelike cavities by water moving through the soil.

Plasticity index. The numerical difference between the
liquid limit and the plastic limit; the range of moisture
content within which the soil remains plastic.

Ponding. Standing water on soils in closed depressions.
The water can be removed only by percolation or
evapotranspiration.

Poor filter (in tables). Because of rapid permeability or
an impermeable layer near the surface, the soil may
not adequately filter effluent from a waste disposal
system.

Profile, soil. A vertical section of the soil extending
through all its horizons and into the parent material.

Rangeland. Land on which the potential natural
vegetation is predominantly grasses, grasslike
plants, forbs, or shrubs suitable for grazing or
browsing. It includes natural grasslands, savannas,
many wetlands, some deserts, tundras, and areas
that support certain forb and shrub communities.

Range condition. The present composition of the plant
community on a range site in relation to the
potential natural plant community for that site.
Range condition is expressed as excelient, good,
fair, or poor, on the basis of how much the present
plant community has departed from the potential.

Range site. An area of rangeland where climate, soil,
and relief are sufficiently uniform to produce a
distinct natural plant community. A range site is the
product of all the environmental factors responsible
for its development. It is typified by an association of
species that differ from those on other range sites in
kind or proportion of species or total production.
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Reaction, soil. A measure of acidity or alkalinity of a
soil, expressed in pH values. A soil that tests to pH
7.0 is described as precisely neutral in reaction
because it is neither acid nor alkaline. The degree of
acidity or alkalinity is expressed as—

pH
Extremely acid.......cc.coreveennnieiiiiniceiiinniin. below 4.5
Very strongly acid.......ccocvmeniinnineiennne 4510 5.0
Strongly acid.........ccconeriineinis 511055
Medium acid......cccocvercrreiinn 5610 6.0
Slightly @Cidh.....c.covvvcrmrerrniicciinesns 6.1t06.5
Neutral........cccccviiinnniinienenns RN 661073
Mildly alkaline.........ccocovierincccniiiciiiee 7.4t07.8
Moderately alkaline..... erenien e e e tereeranrenne 79t08.4
Strongly alkaling.......cc.cccovevininiciniininn. 8.5t 9.0
Very strongly alkaline........cc..ccoevinan, 9.1 and higher

Rooting depth (in tables). Shallow root zone. The soil is
shallow over a layer that greatly restricts roots.

Root zone. The part of the soil that can be penetrated
by plant roots.

Runoff. The precipitation discharged into stream
channels from an area. The water that flows off the
surface of the land without sinking into the soil is
called surface runoff. Water that enters the soil
before reaching surface streams is called ground-
water runoff or seepage flow from ground water.

Sand. As a soil separate, individual rock or mineral
fragments from 0.05 millimeter to 2.0 millimeters in
diameter. Most sand grains consist of quartz. As a
soil textural class, a soil that is 85 percent or more
sand and not more than 10 percent clay.

Seepage (in tables). The movement of water through the
soil. Seepage adversely affects the specified use.
Series, soil. A group of soils that have profiles that are
almost alike, except for differences in texture of the
surface layer or of the underlying material. All the
soils of a series have horizons that are similar in
composition, thickness, and arrangement.
Shrink-swell. The shrinking of soil when dry and the
swelling when wet. Shrinking and swelling can
damage roads, dams, building foundations, and
other structures. It can also damage plant roots.
Silt. As a soil separate, individual mineral particles that
range in diameter from the upper limit of clay (0.002
millimeter) to the lower limit of very fine sand (0.05
millimeter). As a soil textural class, soil that is 80
percent or more silt and less than 12 percent clay.
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Slope. The inclination of the land surface from the
horizontal. Percentage of slope is the vertical
distance divided by horizontal distance, then
multiplied by 100. Thus, a slope of 20 percent is a
drop of 20 feet in 100 feet of horizontal. distance.

Percent
Nearly 18VOL......c.ccviivvrveieniereionecrnieresennresesennens Oto2
Gently undulating...........ecocceeimeninnnnen Oto3
Gently sloping or undulating...........c.cccoverivnnannee 2t0 6
Moderately sloping or gently
TOMING. .. occerirrrcreercnsim s esanenes 6t09
Strongly SIopINg........ccoonviiinn. 9to 15
Moderately Steep........ccvvvvvrrrnccveeiincsesenene 15to0 25
SHOEP...cccrrirrt e 25 to 40

Slope (in tables). Slope is great enough that special
practices are required to insure satisfactory
performance of the soil for a specific use.

Slow Intake (in tables). The slow movement of water
into the soil.

Small stones (in tables). Rock fragments less than 3
inches (7.5 centimeters) in diameter. Small stones
adversely affect the specified use of the soil.

Soil. A natural, three-dimensional body at the earth’s
surface. It is capable of supporting plants and has
properties resulting from the integrated effect of
climate and living matter acting on earthy parent
material, as conditioned by relief over periods of
time.

Soil separates. Mineral particles less than 2 mm in
equivalent diameter and ranging between specified
size limits. The names and sizes of separates
recognized in the United States are as follows:

Millime-
ters

Very coarse sand...........oovneercernnnurnrenens 20t01.0
C0arse Sand.......cccceeervvvireerineeieenreerereee e 1.0t0 0.5
Medium sand........ccccccovvvvenvenerineeceereens 0.5 to 0.25
Fine sand.........ccecovecriennmerennnsiniesesnsienens 0.25 t0 0.10
Very fine sand.......c..coucvvvrrenenniersinnens 0.10 to 0.05
Sl 0.05 to 0.002
ClaY.....or it sresrsrsasnnes less than 0.002

Solum. The upper part of a soil profile, above the C
horizon, in which the processes of soil formation are
active. The solum in soil consists of the A and B
horizons. Generally, the characteristics of the
material in these horizons are unlike those of the
underlying material. The living roots and plant and
animal activities are largely confined to the solum.

Stones. Rock fragments 10 to 24 inches (25 to 60
centimeters) in diameter.

Stripcropping. Growing crops in a systematic
arrangement of strips or bands which provide
vegetative barriers to wind and water erosion.
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Structure, soil. The arrangement of primary soil
particles into compound particles or aggregates. The
principal forms of soil structure are—platy
(laminated), prismatic (vertical axis of aggregates
longer than horizontal), columnar (prisms with
rounded tops), blocky (angular or subangular), and
granular. Structureless soils are either single grain
(each grain by itself, as in dune sand) or massive
(the particles adhering without any regular cleavage,
as in many hardpans).

Subsoll. Technically, the B horizon; roughly, the part of
the profile below plow depth.

Subsolling. Breaking up a compact subsoil by pulling a
special chisel through the soil.

Subsurface layer. Any surface soil horizon (A1, A2 or
A3) below the surface layer.

Surface layer. The soil ordinarily moved in tillage, or its
equivalent in uncultivated soil, ranging in depth from
4 to 10 inches (10 to 25 centimeters). Frequently
designated as the “plow layer,” or the “Ap horizon.”

Surface soil. The A horizon. Includes all subdividions of
this horizon (A1, A2, and A3).

Taxadjuncts. Soils that cannot be classified in a series
recognized in the classification system. Such soils
are named for a series they strongly resemble and
are designated as taxadjuncts to that series
because they differ in ways too small to be of
consequence in interpreting their use and behavior.

Terrace. An embankment, or ridge, constructed across
sloping soils on the contour or at a slight angle to
the contour. The terrace intercepts surface runoff so
that water soaks into the soil or flows slowly to a
prepared outlet.

Terrace (geologic). An old alluvial plain, ordinarily flat or
undulating, bordering a river, a lake, or the sea.
Texture, soll. The relative proportions of sand, silt, and

clay particles in a mass of soil. The basic textural
classes, in order of increasing proportion of fine
particles, are sand, loamy sand, sandy loam, loam,
silt loam, silt, sandy clay loam, clay loam, silty clay
loam, sandy clay, silty clay, and clay. The sand,
loamy sand, and sandy loam classes may be further
divided by specifying “‘coarse,” “fine,” or “very
fine.”

Thin layer (in tables). Otherwise suitable soil material
too thin for the specified use.

Till plain. An extensive flat to undulating area underlain
by glacial till.

Tiith, soil. The physical condition of the soil as related
to tillage, seedbed preparation, seedling emergence,
and root penetration.

Topsoil. The upper part of the soil, which is the most
favorable material for plant growth. It is ordinarily
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rich in organic matter and is used to topdress Variant, soil. A soil having properties sufficiently

roadbanks, lawns, and land affected by mining. different from those of other known soils to justify a
Upland (geology). Land at a higher elevation, in general, new series name, but occurring in such a limited

than the alluvial plain or stream terrace; land above geographic area that creation of a new series is not

the lowlands along streams. justified.



tables
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TABLE 1.--TEMPERATURE AND PRECIPITATION

[Recorded in the period 1951-78 at Marion, South Dakotal

| |
} Temperature { Precipitation
| | | [ 2 years 1in | | [2 years in 10] |
| | | | 10 will have--— | Average | | will have-- | Average |
Month |Average | Average| Averagel | Inumber of {Averagel| |number of|Average
| datly | daily [ daily | Maximum | Minimum | growing | | Less | More |days with|snowfall
{maximum!minimum| |temperature| temperature| degree | | than--|than--|0.10 1inch]|
| | | higher | lower | days* | | | or more |
| | | | than-- | than-- | | [ | | |
I °F : °F , °F l °F } °F I Units } In | In } In | I In
| | i | |
January----| 24.0 : 3.3 ‘ 13.7 ‘ 50 , -26 : 0 : A7 I .11 { .75 ‘ 2 | 6.1
|
February---: 31.5 ‘ 10.7 ‘ 21.1 : 59 } =21 = 0 { .91 : .23 I 1.45 ‘ 3 : 8.4
March-—===- | m.8 : 20.7 : 31.3 l T4 } -11 { 29 : 1.62 I .66 : 2.42 { y | 9.3
| |
Aprile———-—- { 60.1 { 35.2 } 47.6 } 89 || 16 { 77 { 2.4y : 1.14 { 3.56 } 5 : 1.3
May—=———==—- } 72.6 % 46.9 ‘ 59.8 ‘ 92 l 26 } 316 { 3.23 : 1,52 } 4,69 = 6 ; .0
June——==w=-- : 81.4 : 56.9 { 69.2 : 100 : 39 : 576 } 3.85 ‘ 2.10 { 5.38 { 7 : .0
July=-==——=mm l 87.0 % 61.8 ‘ 74.5 = 101 } 47 , 760 { 2.96 } 1.23 : 4,42 } 6 : .0
August———— ‘ 85.3 { 59.7 ‘ 72.5 l 100 ; iy { 698 { 2.67 l 1.13 { 3.96 } 6 : .0
September--} 75.2 : 49.3 : 62.3 = 98 : 31 : 373 } 2.71 { 1.25 } 3.95 : 5 | .0
]
October-——-{ 63.5 I 37.8 : 50.7 } 88 } 17 { 142 { 1.45 { .33 } 2.33 = 3 : .5
November---: 44y : 23.3 } 33.9 } 72 : -5 ; 6 : .96 } .21 } 1.55 ‘ 2 : 4.1
December-—-: 29.9 ‘ 10.6 ‘ 20.3 : 57 : -19 : 0 : .81 i .28 : 1.24 } 3 | 8.1
[
| | | | | | | | | | [
Yearly: | | i | | | i | | | |
i | | | | | | | ] | |
Average--| 58.1 l 34,7 ‘ e b ‘ _— ‘ —_— 1 — ‘ -— ; —— l -— % -— = ——
Extreme—--| --- 1 -— = -— } 103 1 -26 ‘ -— ‘ -— ‘ I -— k —— { -
Totale—==| === 1 - = -— i -—- ‘ - ‘ 2,977 l 24.08 118.89 128.95 ‘ 52 1 37.8

# A growing degree day is a unit of heat available for plant growth. It can be calculated by adding the
maximum and minimum daily temperatures, dividing the sum by 2, and subtracting the temperature below whilch
growth is minimal for the principal crops in the area (50° F).
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TABLE 2.--FREEZE DATES IN SPRING AND FALL

[Recorded in the period 1951-78 at Marion, South Dakotal

|
| Temperature
|
Probability | 240 7 | 280 F ] 32V F
| or lower | or lower | or lower
| | |
Last freezing | | !
temperature | |
in spring: : I ’
1 year in 10 | | |
later than-- | April 26 | May 11 | May 20
| | |
2 years 1in 10 | |
later than-- | April 21 | May 5 ‘ May 15
| |
5 years in 10 [ | |
later than-- | April 12 | April 24 t May 6
| |
| | |
First freezing | | |
temperature | | |
in fall: | : I
|
1 year in 10 | | |
earlier than-- | October 9 |September 29 ‘September 19
| |
2 years 1in 10 | | |
earlier than-- | October 14 | October y %September 24
! |
5 years in 10 | | |
earller than-- | October 24 | October 13 ‘ October 4
| |

TABLE 3.~-GROWING SEASON

[Recorded in the perlod 1951-78
at Marion, South Dakota]

Daily minimum temperature

|
|
Probability | Higher [~ Higher | Higher
| than | than | than
| 249 p | 289 p | 320
: Days : Days | Days
|
9 years in 10 I 176 | 153 | 129
] |
8 years in 10 ; 182 | 159 | 136
| |
5 years in 10 ; 194 | 172 | 150
| |
2 years in 10 ; 206 | 184 | 164
| |
1 year in 10 : 213 | 190 | 172
| |
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TABLE 4.-~ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS
| ] |
Map | Soil name | Acres |Percent

symbol| | |

: T
Ac |Alcester silt loam | 2,100 | 0.5
Ar |Arlo clay loam-- | 520 | 0.1
Ba |Baltic silty clay loam-- | 4,940 | 1.3
Bb |Baltic sillty clay loam, ponded- | 1,990 | 0.%
ReE |Betts-Ethan loams, 15 to 40 percent slopes—-- ] 1,780 | 0.5
BhE |Betts-Talmo complex, 12 to 40 percent slopes | 1,660 | 0.4
BkA | Blendon fine sandy loam, 0 to 2 percent slopes - 900 | 0.2
BmB |Blendon-Henkin fine sandy loams, 2 to 6 percent slopes- | 780 | 0.2
Ca jCchancellor silty clay lo@Me—————m—c—=meee———— e — oo o e o — e~ ——— | 5,990 | 1.5
Ce |Chaska loam, channeled- | 5,560 | 1.4
cd |Clame silty clay | 6,530 | 1.7
ce |clamo clay, gravelly substratum-- | 2,090 | 0.5
ChA |Clarno-Bonilla loams, O to 2 percent slopes | 21,520 | 5.5
ChR |¢larno-Bonilla loams, 1 to 6 percent slopes -— -~ 18,980 | 4.8
CkA |Clarno-Crossplain-Davison complex, O to 3 percent slopes | 39,850 | 10.2
CmB {Clarno-Davison loams, 2 to 5 percent slopes - 1,610 | 0.4
CoB |Clarno-Ethan loams, 2 to 6 percent slopes - | 20,770 | 5.3
coC |Clarno-Ethan loams, 5 to 9 percent slopes | 7,150 | 1.8
Cr |Crossplain clay loam- | 4,620 | 1.2
DaA |Davis loam, O to 2 percent slopes~=———-— | 2,910 | 0.7
DaB |Davis loam, 2 to 6 percent slopes | 880 | 0.2
DbA |Davis loam, sandy substratum, O to 2 percent slopes- | 920 | 0.2
DeA |Delmont-Enet loams, 0 to 2 percent slopes | 12,470 | 3.2
DeB |Delmont-Enet loams, 2 to 6 percent slopes~--- - - 5,300 | 1.4
DgB {Dempster-Graceville silty clay loams, 1 to 5 percent slopes | 1,270 | 0.3
Do |Dimo clay loam -—— | 2,390 | 0.6
EeA | Ezan-Fthan complex, 0 to 2 percent slopes | 910 | 0.2
EeB |Egan-Ethan complex, 2 to 6 percent slopes | 52,260 | 13.4
EfA | Egan-Trent silty clay loams, O to 2 percent slopes | 49,020 | 12.6
EgB |Egan-Wentworth silty clay loams, 2 to 6 percent slopes | 27,800 | 7.1
EnA |Enet loam, O to 2 percent slopeS-—--- — 740 | 0.2
EsD |Ethan-Betts loams, 6 to 15 percent slopes | 6,770 | 1.7
EtB | Ethan-Egan complex, 2 to 6 percent slopes | 2,960 | 0.8
EtC |Ethan-Egan complex, 5 to 9 percent slopes | 10,280 | 2.6
HuA |Huntimer silty clay loam, 0 to 2 percent slopes - | 880 | 0.2
La |Lamo silty clay loam - 6,870 | 1.8
Or |Orthents—-Aquents complex ] 840 | 0.2
Ro |Roxbury silt loam-- -— | 7,050 | 1.8
Rv |Roxbury Variant silt loam--- —_— | 1,710 | 0.4
Sa [Salmo Silty ClaY LOAMemmmmmm o oo o e o o o e ot e e e e e e o | 3,510 | 0.9
Te |Tetonka silt loam - | 8,850 | 2.3
Wal |Wakonda-Wentworth-Chancellor silty clay loams, 0 to 3 percent slopes-—--=w=——--—=—--- 1,450 | 0.4
WeA |Wentworth-Chancellor-Wakonda silty clay loams, O to 2 percent slopes | 28,850 | T.4
Wo fWorthing silty clay loam -— - - ] 4,990 | 1.3

| Water - --‘ 460 1 0.1

|

| Total ‘ 391,680 ! 100.0

|
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TABLE 5.--PRIME FARMLAND

[Only the solls considered prime farmland are listed. Urban or built-up areas of the soills listed are not
considered prime farmland. If a soill 1is prime farmland only under certain conditions, the conditlons
are specified in parentheses after the soll name]

i

Map | Soi1l name

symbol |
]
|

Ac |Alcester silt loam

BkA |Blendon fine sandy loam, 0 to 2 percent slopes

BmB |Blendon-Henkin fine sandy loams, 2 to 6 percent slopes

Ca |Chancellor silty clay loam (where drained and where flooded during the growing season once or less
| in 2 years)

ChA ;Clarno—Bonilla loams, 0 to 2 percent slopes (where flooded during the growing season once or less

in 2 years)
ChB ECIarno—Boni%la loams, 1 to 6 percent slopes (where flooded during the growing season once or less
in 2 years

CkA |Clarno-Crossplain-Davison complex, 0 to 3 percent slopes (where dralned and where flooded during
| the growing season once or less in 2 years)

cmB |Clarno-Davison loams, 2 to 5 percent slopes

CoB |Clarno-Ethan loams, 2 to 6 percent slopes

Cr |Crossplain clay loam (where drained and where flooded during the growing season once or less
| in 2 years)

DaA [Davis loam, O to 2 percent slopes

DaB |Davis loam, 2 to 6 percent slopes

DbA |Davis loam, sandy substratum, 0 to 2 percent slopes

DgB |Dempster-Graceville silty clay loams, 1 to 5 percent slopes

Do |Dimo c¢lay loam (where flooded during the growing season once or less in 2 years)

EeA |Egan-Ethan complex, 0 to 2 percent slopes

EeB | Egan-Ethan complex, 2 to 6 percent slopes

EfA | Egan=-Trent silty clay loams, 0 to 2 percent slopes (where flooded during the growing season once or
| less in 2 years)

EgB | Egan-Wentworth silty clay loams, 2 to 6 percent slopes

EnA |Enet loam, 0 to 2 percent slopes

HuA |Huntimer silty clay loam, 0 to 2 percent slopes

La |Lamo silty clay loam (where drained)

Ro |Roxbury silt loam

Rv |Roxbury Variant silt loam

Wah |Wakonda-Wentworth-Chancellor silty clay loams, 0 to 3 percent slopes (where drained and where
| flooded during the growing season once or less 1in 2 years)

WcA IWentworth-Chancellor-Wakonda silty clay loams, 0 to 2 percent slopes (where drained and where

| flooded during the growing season once or less in 2 years)
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TABLE 6.-~YIELDS PER ACRE OF CROPS AND PASTURE

[Yields are those that can be expected under a high level of management. Only arable solls are listed.
Absence of a yleld indicates that the soil 1s not suited to the crop or the crop generally is not
grown on the soil]

| ] | ! |
Soil name and | | | | | Bromegrass-

map symbol 1 Corn % Oats % Soybeans = Alfalfa hay | alfalfa

|
: Bu : Bu |l Bu | Ton | AUM#*

| |

Ac | 92 | 91 | 38 | 4.2 | 7.0
Alcester | { = = |
| |

Ar | 60 | 4g | 20 | 3.2 | 5.3
Arlo | | | | |
! | | ] |

Bak# | 61 | 65 | 23 | 3.0 i 5.0
Baltic | I ! | |
| [ | | ]

BkA | 64 | 60 | 20 | 2.4 | 4,0
Blendon ; : : ; :

BmB -1 60 ] 55 | 19 | 2.2 | 3.6
Blendon-Henkin 1 l ‘ = =

Cammmm=m -1 77 | 74 | 29 | 3.4 | 5.7
Chancellor : : ; : ]
|

cd, Ce | 70 | 56 | 29 | 3.7 | 6.2
Clamo | | | | |
| | | | ]

ChA-- | 79 I 78 | 28 I 3.2 | 5.3
tlarno-Bonilla : ; : : :

ChB | 75 | 75 | 28 | 3.2 | 5.4
Clarno-Bonilla } = I } %

CkA=-- - 78 | 77 | 28 | 3.4 | 5.6
Clarno-Crossplain-Davison‘ : , , :

CmB | 68 | 71 | 24 ] 2.9 | 4.9
Clarno-Davison = l ‘ ‘ }

CoB | 67 | T | 25 | 3.1 | 5.1
Clarno-Ethan } : : ; {

CoC ! 58 | 61 | 20 | 2.8 | 4.8
Clarno-Ethan 1 l I 1 =

Cre-—— | 77 | T4 | 29 | 3.4 | 5.7
Crossplailn { , l : |

DaA | 88 | 84 | 32 | 4.3 | 7.2
| | | | |

DaB | 85 | 83 | 30 | 3.9 | 6.5
Davis : { : : :

DbA | 56 ] 64 | 27 | 2.6 | 4.3
| | | | |

DeA ! 42 | 50 | 20 | 2.0 | 3.4
Delmont-Enet : { : : |I

DeB | h1 | 49 | 18 ! 1.9 [ 3.3
Delmont-Enet { : ‘ l l

DgB | 67 | 70 | 28 | 3.3 | 4,7
Dempster-Graceville } : , } :

Do | 66 | 72 | 27 | 2.4 ] 4,0
Dimo ! | ! | |
| | | | |

See footnotes at end of table.
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TABLE 6.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued

| | | | [
Soil name and | | | | | Bromegrass-
map symbol { Corn : Oats } Soybeans : Alfalfa hay ; alfalfa
! Bu ! Bu | Bu | Ton | ROHR
EeA | 80 | 80 | 29 | 3.4 | 5.6
Egan-Ethan | | { % }
| |
FEeB--- - | 73 f 75 | 26 I 3.3 | 5.5
Fgan-Ethan : { I| 'l ;
EfA | 87 | 84 | 33 | 3.9 | 6.5
Egan-Trent I [ ! ‘ 1
| | |
EgB | 81 ! 81 | 29 | 3.5 | 5.9
Egan-Wentworth | } , :
| |
EnA -— | 54 | 62 | 22 I 2.5 I h.2
Enet | | ] | |
| | | | |
EtB | 66 | 70 | 24 | 3.1 i 5.1
Ethan-Egan : { : : {
EtC | 58 | 58 ] 22 | 3.0 | 5.0
Ethan-Egan | | } ‘ ‘
| |
HuA | 78 | 76 | 28 i 3.0 J 5.0
Huntimer : { } E :
La - | 70 | T4 | 32 ] 3.9 | 6.5
Lamo | | | | |
| | | | ]
Ro — | 91 | 90 | 38 | 4,2 | 7.0
Roxbury : : , : :
Rv - | 90 | 88 | 38 | 4,2 [ 7.0
Roxbury Variant | ‘ 1 ‘ ‘
|
Sa - 4o | 47 [ -— [ 2.6 I 4.3
| | | | |
Tek#- - | 61 | 65 | 23 | 3.0 ] 5.0
Tetonka | | | ‘ }
| | |
Wah-- | 75 [ T4 | 27 ! 3.3 | 4.7
Wakonda-Wentworth~ | | | | |
Chancellor } 1 ‘ 1 I
WeA | 80 | 79 | 32 | 3.7 | 6.0
Wentworth-Chancellor- ] | | | |
Wakonda ‘ | { } }
|

#*  Animal-unit-month: The amount of forage or feed required to feed one animal unit (one cow, one horse, one
mule, five sheep, or five goats) for 30 days.

#% Yields are for drailned areas only.
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TABLE

Soil survey

7.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES

[Only the solls used primarily as rangeland are listed]

Total production
|

| ] |
Soil name and | Range site name | | Characteristic vegetation | Compo-
map symbol i |Kind of year | Dry | |sition
| | jweight | |
} } {Lb/acre{ } Pct
Ba --|Shallow Marsh- | Favorable | 7,400 |Rivergrass | 40
Baltic | |Normal | 6,700 |Sedge-- | 40
| |Unfavorable | 5,400 |Reedgrass i 10
| | |
ReE*: | | | | |
BettSmmm—mmm—m—eeae | Thin Upland | Favorable | 3,100 |Little bluestem | U5
] |Normal | 2,600 |Sideoats grama————————c——c——-- | 10
] |Unfavorable | 1,800 |Needleandthread | 10
| | | |Prairie dropseed-——————=——e———— | 10
| | | |Big bluestem- | s
| ! | |Blue grama -l 5
| | | | Sedge | 5
‘ , : {Leadplant | 5
|
Ethan-—e——ceeemea—n= [S1lty—=—- — | Favorable | 3,700 |Little bluestem | 40
| Normal | 3,100 |Needlegrass | 30
| |Unfavorable | 2,200 |Big bluestem ~==| 10
| | | jSideocats grama | 5
| | | |Blue grama | &
| | | | Sedge | 5
| ] | | |
BhE#: | I | | |
BettB———mm———————— |Thin Upland- |Favorable | 3,100 ILittle bluestem—————==eee—wwa- | 45
| |INormal | 2,600 |Sideocats grama | 10
| |Unfavorable | 1,800 [Needleandthread—————weecenm——--- | 10
| | | |Prairie dropseed-——=——————ae—e- | 10
| | | |Big bluestem- | 5
| ] | |Blue grama -1 5
| | | | Sedge -1 5
[ ‘ = lLeadplant— 1 5
|
TalMO=m—m = e m e e |Very Shallow- | Favorable | 2,500 |Blue grama-- | 35
| |Normal | 2,100 |Needleandthread - | 30
| |Unfavorable | 1,300 |Sideocats grama | 15
| I } :Sedge - | 10
| |
BkA-— | Sandy --|Favorable | 4,300 |Little bluestem——~—--we——e—w-— | 25
Blendon | INormal | 3,600 |Big bluestem——=——=—==—= i 20
| {Unfavorable | 2,600 (Prairle sandreed=—=-—-~=m———e-- | 15
| | | |Needleandthread | 10
| | | | Porcupinegrass -} 10
| | | |Blue grama Il 5
| | | |Leadplant - | 5
| [ | | Sedge-- - | 5
| | | | |
BmR#*: | | | | |
Blendon | Sandy | Favorable | 4,300 |Little bluestem | 25
| |Normal | 3,600 |Big bluestem -1 20
] |Unfavorable | 2,600 |Prairie sandreef--———=~—wee—me- | 15
| | | |[Needleandthreade———m—e————c—ew- | 10
| | | |Porcupinegrass————————————==== | 10
| | | |Blue grama | s
| | | |Leadplant | 5
' | T
]
Henkin——————eeom=—— | Sandy--- | Favorable | 4,200 |Big bluestem - | 25
| |Normal | 3,500 |Little bluestem————=—cem——w——— | 20
| jUnfavorable | 2,400 |Prairie sandreed--———=—===n————— | 15
| | | |Needleandthread | 10
| | | |Porcupinegrass | 10
[ | | |Blue grama | s
| | | |Leadplant | s
| | | -—=1 5
| | | |

See footnote at

end of table.

=Sedge
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TABLE 7.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued
| ] Total production | ]
Soil name and | Range site name [ [ | Characteristic vegetation | Compo-
map symbol | |XKind of year | Dry | Jsition
| | Jweight | |
: : }Lb/acre} I Pet
|
Ce | Subirrigated- --|Favorable | 5,500 |Big bluestem- | 60
Chaska | | Normal | 5,000 |Indlangrass———=———————————————- | 15
| |Unfavorable | 4,000 |Switchgrass | 10
| ] i | Sedge | 10
| 1 | | |
CoCH: | | | | |
Clarno [S11ty |Favorable | 4,600 {Little bluestemm————————————-— | 30
| INormal | 3,800 |Needlegrass --1 30
! |Unfavorable | 2,700 [Big bluestem- _— | 20
| | ] | Sidecats grama | 5
] | | |Blue grama—-- - | 5
| l l %Sedge = 5
Ethan-eeemaeeeaaa- |Silty- | Favorable | 3,900 |Little bluestem | 35
| |INormal | 3,300 |Needlegrass | 25
| |Unfavorable | 2,300 |Big bluestem | 20
| | ] |Sideocats grama—m-——mmmemee————— | 5
| | | |Blue grama | 5
: : , ;Sedge--— : 5
DeA®*, DeB#%: | | | | |
Delmont=———ec————e= | Shallow to Gravel-——————c——e—- | Favorable | 3,300 |Needleandthread | 50
| |Normal | 2,800 |Little bluesteme—————c———cec~— | 10
| |Unfavorable | 1,700 |Sedge - | 10
| | |Sidecats grama——————————ec————— i 5
| ] | |Prairie dropseed——————m—o—a———— | 5
| | | |Blue grama S -—1] 5
| = |' =P1a1ns muhly |I 5
|
Enet |Silty | Pavorable | 4,600 |Big bluestem i 30
| INormal | 3,800 ILittle bluestem | 30
| |Unfavorable | 2,700 |Needlegrass | 20
| | | |Sideocats grama | 5
| | | |Blue grama | s
| | | | Sedge I 5
| | | | |
EsD¥*: ] | | | |
Ethan |S11ty | Favorable | 3,700 [Little bluestem | 4o
| |Normal | 3,100 |Needlegrass——- | 30
| |Unfavorable | 2,200 |Big bluestem | 10
| | | |Sidecats grama | 5
| | ] | Blue grama I 5
| | e ;
Bett8—m————————— e [Thin Upland | Favorable | 3,100 |Little bluestem=————m————————— | 45
] {Normal | 2,600 |Sideoats grama | 10
| |Unfavorable | 1,800 [NeedleandthreaGe—=c-ce————aweax | 10
| | | |Prairie dropseed-w—em—mm—————aaa | 10
| | | |Big bluestem-- | 5
| [ | |Blue grama | 5
l | | | Sedge=——mmmmmm—mmmm e | 5
| 1 1 {Leadplant ————————————————————— 1 5
|
EtCH: | | I | |
Ethan--——=-—ce-——w | S1ilty - |Favorable | 3,900 |Little bluestem———————eeea———x | 35
] |Normal | 3,300 |Needlegrass——=——————————c———u-x | 25
| |Unfavorable | 2,300 [Big bluestem -—=| 20
| | | | Sideocats grama - | 5
| | | |Blue grama - -—=} 5
| | T ;
Egan |Silty | Favorable | 4,600 |Big bluestem —_— | 30
| |Normal | 3,800 |Little bluestem———m—————————e—- | 30
| |Unfavorable | 2,700 |Needlegrass - | 20
| | | | Sideoats grama | 5
| | | |Blue grama - | 5
{ ; : | Sedge : 5

See footnote at end of table.
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TABLE 7.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT'COMMUNITIES--Continued

Total production
|

| | |
Soil name and | Range site name I | Characteristic vegetation | Compo-
map symbol | |[Kind of year | Dry | Isition
| | |weight | |
: : }Lb/acre‘ | Pet
|
Sa | Subirrigated | Favorable | 6,000 |Big bluestem | 50
Salmo | |Normal ] 5,500 |Little bluestem | 20
| |Unfavorable | 4,400 |[Western wheatgrass———-————-————- | 10
| | | | Cordgrass | 5
I | | INuttall alkaligrasg———-————e--- | 5
l ‘ ‘ {Switchgrass % 5
|
Te |Wet Meadow-- | Favorable | 5,300 |Sedge | 50
Tetonka | |INormal | 4,800 |Reedgrass | 20
] |Unfavorable | 3,400 |Prairie cordgrass——————====e== | 1o
| | |Western wheatgrasgs-—————————=—=- | 5
| % ‘ ‘Bluegrass ‘ 5
!
Wo —-|Shallow Marshe—eeeemeccc—caaa- | Favorable | 7,500 |Rivergrass | 40
Worthing | |Normal | 6,800 |Slough sedge | 30
| |Unfavorable | 5,400 |[Reedgrass | 10
{ : |Prairie cordgrass—————=———wce—e=- | 5

# See description of the map unit for composition and behavior characteristics of the map unit.
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[The symbol < means less than; > means more than.

TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS

to the given height on that soil]

101

Absence of an entry indicates that trees generally do not grow

Siberian
crabapple,
eastern redcedar.

| Trees having predicted 20-year average heights, in feet, of--
Soil name and | |
map symbol ; <8 ; 8-15 : 16-25 ; 26-35 , >35
! ! [ | |
| | | | |
Ac- | -—- |Siberian peashrub, |Ponderosa pine, |Golden willow, | Eastern
Alcester [ | American plum, | blue spruce, | green ash, | cottonwood,
| | 1ilac. | Siberian | hackberry. | Siberian elm.
| | | crabapple, | |
: l % eastern redcedar.‘ =
Ar | Silver | Siberian peashrub, |Hackberry, |Golden willow, | Eastern
Arlo | buffaloberry, | Tatarian | blue spruce, | green ash. | cottonwood.
| 1lilac. | honeysuckle. | ponderosa pine, | |
| | | Siberian | |
| i | crabapple, | |
} { : eastern redcedar.: |
R |Lilageemmem e |Siberian peashrub, |Hackberry, |Golden willow, |Eastern.
Baltiec | | Tatarilan | blue spruce, | green ash, | cottonwood.
| | honeysuckle. | ponderosa pine, | honeylocust. |
| | | Manchurian | i
| | | crabapple, ] |
: = I eastern redcedar.% ‘
Bb. | | | | |
Baltic ! | | | I
| | | ] |
BeE##: | | | ! |
Betts. | | | | |
| | | | |
Ethan. | | | | |
| | | | |
BhE##: | } [ | |
Betts. | ] [ | |
| | | | |
Talmo. I | ! | |
| | | | |
BKA-——mm e | Skunkbush sumac---|Tatarian |Honeylocust, green| —— | Stberian elm.
Rlendon | honeysuckle, | ash, hackberry, | |
| | Siberian | ponderosa pine, | |
| ! peashrub, lilac, | Russian-olive, | ]
{ : American plum. ; eastern redcedar.: '
BmB# # | ! ] |
Blendon-mwema—e—ew—— | Skunkbush sumac---|Tatarian |Honeylocust, greenl| — | Siberian elm.
| honeysuckle, | ash, hackberry, | |
| | Siverian | ponderosa pine, | |
| | peashrub, lilac, | Russian-olive, I |
: } American plum, : eastern redcedar.l =
Henkine——eeceewa- I -— |Eastern redcedar, |Green ash, | Siberian elm, | ——
| | Tatarian | hackberry, | honeylocust. |
! | honeysuckle, | ponderosa pine, |
| | Siberian | Russian-olive, |
| | peashrub, lilac, | Siberian |
: : American plum., : crabapple. : {
Ca [Silver | Siberian peashrub,|Hackberry, |Golden willow, |Eastern
Chancellor | buffaloberry, | Tatarian | blue spruce, | green ash. | cottonwood.
: lilac. : honeysuckle. ; ponderosa pine, , |
| [ | | |
| | | | |
| | | | I

See footnotes at end of table.
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TABLE 8.,--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued

Trees having predicted 20-year average helghts, in feet, of--

Soil name and

| .
map symbol { <8 : 8-15 ; 16-25 , 26-35 : >35
| | ] | [
| | | | |
Ce |Lilac, silver |Tatarian |Ponderosa pine, |Golden willow, | Eastern
Chaska | buffaloberry. | honeysuckle, | Siverian | green ash. | cottonwood.
| | Siberian | ecrabapple, | ]
] | peashrub. | eastern redcedar, | |
| | | Black Hills | !
| | | spruce, | |
[ ! } hackberry. | |
| | | |
Cd, Ce-———m—————- | Silver | Siberian peashrub, |Hackberry, |Golden willow, | Eastern
Clamo | buffaloberry, | Tatarian | blue spruce, | green ash. | cottonwood.
| 1lilac. | honeysuckle. | ponderosa pine, | |
| | | Siberian | |
| | | crabapple, | |
: ; ; eastern redcedar.f :
ChA%##%, ChB#*: | | | | ]
Clarno-———=ee~=-- ] ——— |Eastern redcedar, |Hackberry, |Honeylocust, green|Siberlan elm.
| | Siberian | blue spruce, | ash. |
| | peashrub, | ponderosa pine, | |
| | American plum, | Russian-olive, | |
| | lilac. | Siberian | |
| ; : crabapple. : :
|
Bonllla-—==——=—=——- | —-— |Siberian peashrub, !Ponderosa pine, |Golden willow, |Eastern
| | American plum, | blue spruce, | green ash, | cottonwood,
| | lilac. | Siberian | hackberry. | Siberian elm.
| | | crabapple, | |
{ : : eastern redcedar.; |
[
Cka®*: | | | | |
Clarn0====em————- | _— |Eastern redcedar, |Hackberry, |Honeylocust, green|Siberian elm.
| | Siberian | blue spruce, | ash.
| | peashrub, | ponderosa pine, | |
| | American plum, | Russian-olive, |
| | lilac. | Siberian |
, { ; crabapple. ; |
|
Crossplaine=ee~— |Silver |Siberian peashrub, |Hackberry, |Golden willow, |Eastern
| buffaloberry, | Tatarian | blue spruce, | green ash. | cottonwood.
| 1lilac. | honeysuckle. | ponderosa pine, | |
| | | Siberian | |
| | | crabapple, | |
[ | | eastern redcedar.| {
| ] | |
Davison-—=—————e- [ - | Stberian peashrub,|Ponderosa pilne, |Honeylocust, |Siberian elm.
| | American plum, | blue spruce, | green ash. |
[ | lilac, eastern | Siberian ] |
| | redcedar. | crabapple, | |
| | | hackberry, | |
| | | Russian-olive. | !
CmB##: | | | | |
Clarno-—————=———— | —— |Eastern redcedar, |Hackberry, |Honeylocust, green|Siberian elm.
| | Siberian | blue spruce, | ash. |
I ! peashrub, | ponderosa pine, | |
] | American plum, | Russian-olive, [ |
! | lilac. | Siberian |
} } 1 crabapple. ‘ ‘

See footnotes at end of table.
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TABLE 8.-~--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued

103

Soil name and

Trees having predicted 20-year average heights, in feet, of--
[ |

Russian-olive,
eastern redcedar,
Siberian
peashrub,
Tatarian
honeysuckle,
Rocky Mountain
Juniper.

|
|
map symbol : <8 : 8-15 : 16-25 : 26-35 ; >35
| | | ] |
| | ! [ |
CmB## | | | | |
Davigon-mm————e——— | — | Siberian peashrub,|Hackberry, |Honeylocust, | Siberian elm.
| | American plum, | ponderosa pine, | green ash. |
| | lilac, eastern | blue spruce, |
| | redcedar. | Siberlan | |
| | | crabapple, | |
| | | Russian-olive. | [
| | | |
CoB¥*#  (CoCH##: | | | ] |
Clarno=-—-—————ce-- | -—— |Eastern redcedar, lHackberry, |Honeylocust, greenl|Siberian elm.
| | Siberian | blue spruce, | ash. |
] | peashrub, | ponderosa pine, | |
| | American plum, | Russian-olive, | |
| | 11lac. | Siberian | I
l ‘ } crabapple. = %
Ethan-—-—ceeeaem= | American plum, |Russian-olive, |Siberian elm, | -— | —
| silver | hackberry, | honeylocust, | |
| buffaloberry. | eastern redcedar,| green ash, | |
| | Rocky Mountain | ponderosa pine. | |
| | juniper, Siberianl| | |
] | peashrub, ] | |
| | Tatarian | | !
} , honeysuckle. ; { {
Cr |S1lver |Siberian peashrub, |Hackberry, |Golden willow, |Eastern
Crossplain | buffaloberry, | Tatarian | blue spruce, | green ash. | cottonwood.
| 1ilac. | honeysuckle. | ponderosa pine, | |
| | | Siberian | |
| | | crabapple, | |
| ‘ l eastern redcedar.} 1
[
DaA, DaB, DbA----- ] - | Siberian peashrub, |Ponderosa pine, |Golden willow, | Eastern
Davis | | American plum, | blue spruce, | green ash, | cottonwood,
| | lilac. | Siberian | hackberry. | Siberian elm.
| [ | crabapple, | ]
| } | eastern redcedar.‘ |
| [
DeA##%  DeB##: | | | ] ]
Delmont—————c—u—wa |Tatarian |Siberian |Honeylocust, green|Siberian elm—---—-| -—
| honeysuckle, | erabapple, | ash, Russian- | |
| Peking | eastern redcedar,| olive, ponderosa | |
| cotoneaster, | Rocky Mountain | pine. | |
| 1ilac. | juniper, Siberian] |
| ‘ peashrub. 1 1 |
Enet-——————mmmm—e ITatarian | Siberian |Honeylocust, green|Siberian elm-——--—-| -—
| honeysuckle, | crabapple, | ash, Russian- ] |
| Peking | eastern redcedar,| olive, ponderosa | |
| cotoneaster, | Rocky Mountain | pine. | |
] 1lilac. | Jjuniper, Siberian] | |
{ : peashrub. : ;
|
DgB#*#; | | | | !
Dempster———-—-———— ILilag——mmmrmmm e | Siberian | Ponderosa pine, | Siberian elm—-———-| -—
crabapple, common| green ash, | |
chokecherry, ‘ honeylocust. ‘ 1
| | |
| | |
| | ]
| | |
| | |
| | |
| | 1
| | I

See footnotes at end of table.
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TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued
Trees having predicted 20-year average helghts, in feet, of--
Soil name and ]
map symbol <8 8-15 16-25 26-35 >35

DgR* % :
Graceville-———===

See footnotes

T
{
I
|
I
!
I
I
!
I
!
I
!
|
I
I
|
|
!
|
!
|

| American plum,
silver buffalo-
berry.

!
|
|
|
I
I
!
{
I

|American plum,
silver
buffaloberry.

at end of table.

Eastern redcedar,
| Siberian

| peashrub,

| American plum,
: lilac.
[

|

Siberian peashrub,
American plum,

|
|
!
I
I
!
|
|
I
I
I
!
I
|
11llac. ‘
|
l
I
I

Eastern redcedar,
Siberian
peashrub,
American plum,
lilac.

Russian-olive,
hackberry,
eastern redcedar,
Rocky Mountain
jJuniper, Siberlan
peashrub,
Tatarlan honey-
suckle.

Eastern redcedar,
Siberian
peashrub,
American plum,
lilac.

|
[
|
[
|
|
|
|
|
[
[
|
|
|
|
|
|
|
|
|
|
|
|
Russian-olive, |
hackberry, |
eastern redcedar,|
Rocky Mountain |
juniper, Siberian]|
peashrub, |
Tatarian |
honeysuckle. =
|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

Fastern redcedar,
Siberian
peashrub,
American plum,
lilac.

Eastern redcedar,
Siberian
peashrub,
American plum,
lilac.

Fastern redcedar,
Siberian
peashrub,
American plum,

|
|
|
|
|
|
|
]
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
]
|
|
|
|
|
|
[
|
|
|
|
|
|
|
!
|
|
|
|
[
]
|
|
|
|
|
|
|
[
|
|
|
|
[
| lilac.
|

|

Russian-olive,
hackberry,
ponderosa pine,
blue spruce,
Siberian
crabapple.

Blue spruce,
ponderosa pine,
Siberian
crabapple,

eastern redcedar.

Hackberry,
blue spruce,
ponderosa pine,
Russian-olive,
Siberian
crabapple.

Siberian elm,
honeylocust,
green ash,
ponderosa pine.

Hackbery,
blue spruce,
ponderosa pilne,
Russian-ollve,
Siberian
crabapple.

Siberian elm,
honeylocust,
green ash,
ponderosa pilne.

Hackberry,
blue spruce,
ponderosa pine,
Russian-olive,
Siberian
crabapple.

Ponderosa plne,
blue spruce,
Siberlan
crabapple.

Hackberry,
blue spruce,
ponderosa pine,
Russlan-olive,
Siberian
crabapple.

| |
| |
] |
| |
| |
|Honeylocust, green|Siberian elm.
| ash. |
| |
! |
| |
| |
| |
| | Eastern

cottonwood,
Siberian elm.

Green ash,
hackberry, golden
willow.

Honeylocust, green|Siberian elm.
ash.

Honeylocust, green|Slberlan elm.
ash.

Honeylocust, green}Siberian elm.
ash.

Golden willow,
green ash,
hackberry.

Eastern
cottonwood,
Siberian elm,

Honeylocust, green|Siberian elm.
ash.
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TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued
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] Trees having predicted 20-year average heilghts, in feet, of~--
So1l name and | [
map symbol { <8 : 8-15 : 16-25 : 26~35 , >35
| | | [ !
| ! | | |
FgB##: | | | I |
Wentworthe—ee—e—ae- | - |Eastern redcedar, |Hackberry, |Honeylocust, green|Siberian elm.
| | Siberian | blue spruce, | ash. ]
| | peashrub, | ponderosa pine, | |
| | lilac. | Siberian | |
, ; : crabapple. } :
ENAmeeem e c e e |Tatarian |Siberian |Honeylocust, green|Siberian elm—————- | —
Fnet | honeysuckle, | crabapple, | ash, Russian- | |
| Peking | eastern redcedar,| olive, ponderosa |
| cotoneaster, | Rocky Mountain | pine. | |
| 1ilac. | juniper, Siberian]| | |
! { peashrub. ‘ }
|
EsD##: I | ! | I
Ethan. ! ! | | I
| | | | |
Betts. | | ! | |
| | | | |
EtB%%, EtCH#¥: | | | | |
Ethanee—eeeeee——— | American plum, |Russian-olive, |Siberian elm, | —-— | —
| silver | hackberry, | honeylocust, |
| buffaloberry. | eastern redcedar,| green ash, |
| | Rocky Mountain | ponderosa pihe. | |
] | juniper, Siberian| | |
| | peashrub, | | |
] | Tatarian [ | i
: | honeysuckle. ; ; |
| |
Egan———-mecamaaa- | - |Eastern redcedar, |Hackberry, [Honeylocust, green|Siberian elm.
| | Siberian | blue spruce, | ash. |
| | peashrub, | ponderosa pine, | |
| | American plum, | Russian-olive, ] |
| | lilac. | Siberian | |
: { ‘ crabapple. } ‘
HuA | - |Eastern redcedar, |Ponderosa pine, |Green ash, | -_—
Huntimer | | Siberian | Russian-olilve, | hackberry, |
[ | crabapple, | honeylocust. | Siberian elm. |
| | American plum, | | |
| | Siberian | |
| | peashrub, | ! |
] | Tatarian [ |
| | honeysuckle, | | |
| | 1ilac., | | |
| | | | |
La———mm—em e |Lilagemmm e |Tatarian |Eastern redcedar, |Honeylocust, | Eastern
Lamo | honeysuckle, | ponderosa pine, | golden willow. | cottonwood.
| | common | hackbery, | |
| | chokecherry, | green ash, | |
| | Siberian ! Manchurian | |
= ; peashrub. : crabapple. : |
|
Or#s: | | | ! |
Orthents. 1 } 1 ‘ =
Aquents. 1 } : 1 ‘
Ro | -— |Tatarian |Eastern redcedar, |Siberian elm, {Eastern
Roxbury | | honeysuckle, | Russian-olive, | hackbverry, | cottonwood.
| | Siberian | ponderosa pine, | honeylocust. ]
| | peashrub, silver | green ash, ] |
| ‘ buffaloberry. ‘ Russian mulberry.‘ {
|
Rv- | -—— |Siberian peashrub, |Ponderosa pine, |Golden willow, |Eastern
Roxbury Variant | | American plum, | blue spruce, | green ash, | cottonwood,
| | 1lilac. | Siberian | hackberry. | Siberian elm.
| | | crabapple, | |
| | | eastern redcedar.| |
! | } | |
See footnotes at end of table.
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TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued
| Trees having predicted 20-year average heights, in feet, of--
Soil name and | | |
map symbol ; <8 { 8-15 : 16-25 : 26-35 { >35
| | | | ]
| | | | |
Sa. | ] [ | |
Salmo | | | | |
| | | | |
= ISilver |Siberian peashrub,|Hackberry, |Golden willow, |Eastern
Tetonka | buffaloberry, | Tatarian | blue spruce, | green ash. | cottonwood.
| 1ilac. | honeysuckle. | ponderosa pine, | |
| | | Siverian | |
| | | crabapple, | |
| | | eastern redcedar. | |
| | | | |
WaA#®: | | | | |
Wakonda==m——=———x | -— |Siberian peashrub, |Hackberry, |Honeylocust, |Siberian elm.
| | American plum, | ponderosa pine, | green ash. |
| | 11lac, eastern | blue spruce, | |
| | redcedar. | Sibertian |
| | ! crabapple, | i
| = = Russian-olive. = ‘
|
Wentworth-—————--— | — |Eastern redcedar, |Hackberry, |Honeylocust, green|Siberian elm.
| | Siberian | blue spruce, | ash. |
i | peashrub, | ponderosa pine, | |
| | American plum, | Russian-olive, | |
[ | 1ilac. | Siberian | |
| : , crabapple. } |
| |
Chancellop=—————- |silver |Siberian peashrub, |Hackberry, |Golden willow, |Eastern
| buffaloberry, | Tatarian | blue spruce, | green ash. | cottonwood.
| lilac. | honeysuckle. | ponderosa pine, | |
| | | Siberian | |
| | | crabapple, | |
| ‘ : eastern redcedar.% |
[ |
WeAMS: | | | | |
Wentworth-——-——--- | - |Eastern redcedar, |Hackberry, |Honeylocust, green|Siberian elm.
| | Siberian | blue spruce, | ash. |
| | peashrub, | ponderosa pine, | |
| | American plum, | Russian-olive, | |
| | lilac. | Siberian |
i ‘ ‘ crabapple. = }
Chancellop—————e- |Silver |Siberian peashrub, |Hackberry, |Golden willow, | Eastern
| buffaloberry, | Tatarian | blue spruce, | green ash. | cottonwood.
| lilae. | honeysuckle. | ponderosa pine, |
| | | Siberian | |
| | | crabapple, | |
| ; : eastern redcedar.: ]
| |
Wakonda—————————- | - |Eastern redcedar, |Hackberry, |Honeylocust, |Siberian elm.
[ | Siberian | ponderosa pine, | green ash. |
| | peashrub, | blue spruce, | |
| | American plum, | Siberian | |
| | lilac. | erabapple, |
| | | Russian-olive. = |
| | ] |
Wo# |Silver | Siberian peashrub, |Hackberry, |Golden willow, |Eastern
Worthing | buffaloberry, | Tatarian | blue spruce, | green ash. | cottonwood.
| lilac. | honeysuckle. | ponderosa pine, | |
! | | Siverian | |
| | | erabapple, | |
| | | | |
| | | | |

eastern redcedar.

# Tpees and shrubs should be planted only in dralned areas.

##% See description of the map unit for composition and behavior characteristics of the map unit.
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TABLE 9.--WILDLIFE HABITAT POTENTIALS

[See text for definitions of "good," "fair," "poor," and "very poor." Absence of an entry indicates that the

soll was not rated]

Potential for habitat elements

| Potentlal as habitat for--—
|

|
Soil name and | [wild | | i I ] |
map symbol | Grain |Grasses|herba-!Hard- |Conif-|Wetland|Shallow|Openland|Woodland|Wetland |Rangeland
|land seed|l and | ceous| wood | erousiplants | water |wildlife|wildlife|wildlifelwildlife
| crops |legumes|plants|trees |plants| | areas | | | :
| | | | | | | [ [
| | | | | | | | | | |
Ac |Good |Good |Fair |Good |Poor |Very |Very |Good |Very |Very | Pair.
Alcester : | | | | | poor. | poor. | | poor. | poor. |
| | | | | | | | | !
Apr -_— |Pair |Poor |Fair |Good |Very |Fair |Fair |Falr |Very | Fair |Fair.
Arlo ‘ 1 1 1 % poor.‘ 1 ‘ ‘ poor. ‘ 1
Ba=—— e | Fair |Pair |Pair |Poor |Very |[Falr |Fair | Pair |Very |Fair | Fair.,
Raltic : | | : | poor.| [ ; ; poor. | |
| ] | [ | | |
Bb |Very |[Very |[Very |Very |Very [Good |Good |Very |Very {Good |Very
Baltic | poor. | poor. | poor.| poor.| poor.l | | poor. | poor. | | poor.
| | | | | | | | | | |
BeF#*: | | | | | | | | | | |
BettSmmmmmm e |Very [Very |[Fair |Poor |Very |Véry {Very |Very |Very {Very |Pair.
| poor. | poor. | | | poor.! poor. | poor. | poor. | poor. ‘ poor. l
| ! | | ! | | | |
Ethan-——————eaeaa |Very |Fair |Good |Poor |Very |Very |Very |Very |Very |Very |Good.
| poor. : | ] ; poor.| poor. { poor. | poor. : poor. ; poor. |
| | | | [ |
BhE*: | | ! | | | | | | | |
Betts——mcccccam e |[Very |Very |Fair |Poor |Very |Very |Very |Very |Very |Very | Fair,
{ poor. | poor. | | | poor.| poor. ; poor. | poor. | poor. : poor. =
] | | | | | ]
TalMo==—m————————— |Very |[Very |Poor |Poor |Very |Very |Very |Very |[Very |Very |Poor.
| poor. | poor. | ] | poor.| poor. | poor. ‘ poor. = poor. ‘ poor. I
| | | | | | |
BkA | Pair |Fair |Good |Fair [Very I|Very |Very | Fair |Very |[Very |Good.
Rlendon | | | | | poor. | poor. | poor. | | poor. | poor. |
| | | | | | | | | | |
RmB#*; | | | | | | | | | | |
Blendon-=—=—-cee—o |Fair |Fair |Good |Fair |Very |Very |Very | Fair |Very |Very |Good.
; : { { | poor.} poor. | poor. ; : poor. { poor. :
| [
Henkin-————ececaaaa- |Fair |Fair |Good [Falr |[Very |Very |Very |Fair |Very |Very |Good.
‘ 1 | 1 | poor.‘ poor. = poor. } l poor. ‘ poor. 1
] |
Ca - |Good |Good |Fair |Good |Very |Poor {Poor |Good |Very |Poor |Fair.
Chancellor | : | , | poor.{ : ] , poor. : :
| | | [
CCmmmmm e e e |Very |Fair |Fair |Falr |PFair |Fair |Fair |Poor |Fatlr |Fair |Pair.
Chaska | poor. | | | | | | [ | | |
| | | | | | | ] | | |
Cd, Ce—=—mm—mm—ommen |Good |Good |Fair |Good |Very |Fair |Pair {Good {Very | Fair |Fair.
Clamo | ] | | | poor.| | | | poor. | |
| | | | | | | | | | |
ChA#, ChB*: | | | | | | ! | | | |
Clarno==m————e—m—e |Good |Good |Good |Good |Very |Very |Very |Good IVery |Very |Good.
: , | ; : poor.f poor. ; poor. , : poor. : poor. {
|
Bonilla-=m——wm———aeo |Good |Good |Fair |Good |Very |Very |Very |Good |Very |Very |Fair.
| | | | ] poor.| poor. | poor- | | poor. | poor. |
| | | | | | | | | | |
CkA*: | | | | | | | | | | |
Clarno=—e—eeeaeaax |Good |Good |Good |Good |Very |Very |Very |Good |[Very |Very |Good.
| l | | | poor.‘ poor. { poor. l : poor. % poor. {
! | | |
Crossplain-~——=——- |Good | Good |Fair |Good |Very |Poor |Poor |Good |Very |Poor | Fair.
| | | | | poor.! | | | poor. | |
| [ | | | | | | | I |
Davisonee—memme——— |Good |Good {Good |Good |Very |Poor | Poor |Good {Very |Poor |Good.
| | | | | poor.| | | | poor. | |
| | | | | | i | | |

See footnote at end of

table.
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TABLE 9.--WILDLIFE HABITAT POTENTIALS-~-Continued

Soil survey

Soil name and

]

Potential as habitat for--

Twild

Potential for habitat elements
|

:
map symbol | Grain |Grasses|herba-|Hard- [Conif-|Wetland|Shallow]|Openland|Woodland|Wetland |Rangeland
jand seed| and | ceous| wood | erous|plants | water |wildlifelwildlife|wildlife|wildlife
| erops |llegumes|plants|trees |plants] | areas | | | |
| | | I ] | ] | | ] |
| | | | | | | ] | | |
CmB¥: | | | | | | | [ | | |
Clarno=————=mme——=- |Good }Good |Good |Good |Very |Very |Very |Good |[Very |Very |Good.
% = l ‘ ‘ poor.l poor. } poor. l % poor. 1 poor. ‘
Davison-——=—m—m=me- |Fair |Good [Good |Good |Very |Very {Very |Good |Very |Very |Good.
[ | | ] | poor.| poor. | poor. | | poor. | poor. |
[ | | ] | | | | | [ |
CoB#*: | | | ! | | | | | | |
ClarnOe=m—m—m————— |Good |Good |Good 1Good |Very |(Very |Very |Good |Very |Very {Good.
| | | | | poor.| poor. | poor. | | poor. | poor. |
| [ | | [ | | | | | |
Ethan-————eeemmwa- |Falr |Fair |Good [|Poor |Very |Very |Very |Fair |Very |Very |Good.
| | | | | poor.| poor. | poor. | | poor. | poor. |
| | | | | | | | | f |
CoC#*; | | | | | | | | | | |
ClarnO=—mm——m—————— [Fair |Good |Good |Fair |Very [|Very |Very {Falr {Very |Very |Good.
{ ‘ } = = poor.l poor. } poor. 1 : poor. ‘ poor. i
FthaNeer—eeme————— |Poor |Fair |Good |Poor [Very |Very |Very |Poor |Very |Very {Good.
: { } , : poor.: poor. ; poor. : : poor., , poor. :
Cr --|Good |Good |Fair- |Good [|Very |Poor |Poor |Good |Very |Poor |Fair.
Crossplain = ‘ } ‘ 1 poor.‘ ‘ = = poor., ‘ 1
Dah |Good | Good |Fair |Good |Poor |Very |Very |Good |Poor |Very | Fair.
Davis : : : : } : poor. : poor. : : ; poor. {
DaB, DbA-m—————m——- |Good |Good |Good |Good |Very |Very |Very | Good |[Very |Very |Good.
Davis | | | | | poor.| poor. | poor. | | poor. | poor. |
) ! | | | | | | | | |
DeA*: | | | | | | | ! | | |
Delmont=—==m=—————— |Fair |Fair |Poor |Poor |Very [|Very |Very |Pair |Very |Very |Poor.
| [ | | | poor.| poor. | poor. | | poor. | poor. |
| | | | | | | | | | |
Enet—ee—memmm————— |Good |Fair 1Good |Poor |Very |Very |Very |Good {Very |Very |Good.
! | | | | poor.| poor. | poor. | | poor. | poor. |
| | | | | | [ | | | |
DeB#: | | | | | | | | ] | |
Delmont—m=—m—=———- |Poor |Falr |[Poor |Poor |Very [Very {Very |Poor |Very |Very |Poor.
{ : ; ; , poor.{ poor. : poor. : ; poor. : poor., :
Bneteeem——m—m————— |Palr |Pair |Good |Poor |Very |Very |[Very |Falr |Very |Very |Good.
} l ‘ = = poor.‘ poor. ‘ poor. ‘ ‘ poor. ‘ poor. ‘
DgR#: | | | | | | | | | | |
Dempgter————————-— |Fatir |Fair |Good |Poor |Very |Very |Very |Fair |Very |Very |Good.
| ‘ ‘ ‘ l poor.l poor. l poor. t % poor, = poor. ‘
|
Graceville-—-———==- |Good |Good {Good |Good |Very [Very |Very {Good |Very [Very |Good.
: : ; : : poor.} poor. { poor. : , poor., : poor. {
Do |Good |Good |Fair [Good |Poor [|Very |Very |Good |Poor |Very |Fair.
Dimo | | | [ | | poor. | poor. | | | poor. |
i | | | | | | | | | |
FeA# | | | | | | ] | | ] |
EZan-———===—me=———— | Good |Good jGood |Good [Very |Very |Very |Good |Very |Very |Good.
‘ = ‘ ‘ % poor.} poor. ‘ poor. ‘ 1 poor. 1 poor. =
Fthan~—=-mee—emeeaa— | Fair | Fair lGood |Poor |Very |Very |[Very |Fair |Very |Very |Good.
] i | | | poor.| poor. | poor. | | poor. | poor. |
| | ! | | ] | | | | |
EeBR#*: | | | | | | | | ] | |
Egan-e——=m=———————— 1Good |Good |Good |Good [|Very I{Very |Very |Good |Very |Very |Good.
; { : : : poor.: poor., : poor. : ; poor. : poor. |
|
Ethan-=m—eeemee——— |Fair |Fair {Good |Poor |Very |[Very |Very |Fair |Very |Very |Good.
| | | [ | poor.| poor. | poor. | | poor. | poor. |
| | | | | | | | | | |
See footnote at end of table.
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TABLE 9.,--WILDLIFE HABITAT POTENTIALS~~Continued

Soil name and

Potential as habitat for—-

fTwild |

Potential for habitat elements
|

| |
Openland |Woodland|Wetland |Rangeland

|'
map symbol | Grain |Grasses|herba-|Hard- |Con1f-|Wetland|Shallow
|land seed|! and | ceous| wood | erous|plants | water |w11dlife|w11d11feIwildlifelwildlife
: crops =1egumes|p1ants=trees Iplantsl # areas f I : :
| |
] | | | i I | | | | |
FfA#* | | | | ! | | I | | |
Egan——=——————m———— |Good |Good |Good |Good |Very |Very |Very ]Good |Very {Very |Good.
} ‘ l ‘ ‘ poor.‘ poor. ‘ poor. ‘ ‘ poor. l poor. %
Trent-—————-———==== | Good |Good |Fair 1Good |Very [Very |Very |Good |[Very |[Very |Falr.
| ] | | | poor.| poor. | poor. | | poor. | poor. |
| [ | | | | | | | | |
EgB* I | | | | | | | | | |
Egan———m———c—————— | Good |Good 1Good |Good [|Very [Very |Very |Good |Very |Very |Good.
| , : { : poor.} poor. : poor. : : poor. { poor. :
Wentworth-———————-— [Good |Good |Good 1Good |Very IVery |Very jGood |Very |Very |Good.
: ‘ ‘ ‘ ‘ poor.‘ poor. = poor. ‘ } poor. = poor. %
EnA |Good | Fair {Good |Poor |Very |Very |Very |Good |Very |Very |Good.
Enet | | | | poor.| poor. | poor. | | poor. | poor. |
| | | | | | | | | | |
EsD*: | | | ] ! | | | | } |
Ethaneme—ee——eee—— |Very |FPair |Good |Poor |Very |Very |Very |Very |Very |Very |Good.
} poor. : ; } { poor., poor. : poor. : poor. : poor. } poor. :
BettS—mm—mm—————— |Very |Poor |Fair |Poor |Very |Very |Very |Very |Very |Very |Fair.
| poor. | | | | poor.| poor. | poor. | poor. | poor. | poor. |
| | | | | ! | | | | |
EtB*: ! | | | | | | | | i |
Ethan=e=eme——ee——e=-- |Fair |Fair |Good |Poor |Very |Very |Very |Fair |Very |Very |Good.
‘ ‘ ‘ ‘ poor.‘ poor. ‘ poor. ‘ = poor. ‘ poor. %
EgaN=m=———a——————-— | Good |Good |Good {Good |Very |Very |Very |Good |Very |Very |Good.
| | | ] | poor.| poor. | poor. | | poor. | poor. |
| | | | | | | ] | | |
EtC*: ] | | | | | I | | | |
Ethan----—-——==ee-- |Poor |Fair |Good |Poor |Very |[Very |[Very |Poor |Very |Very {Good.
: : , , : poor.’ poor. , poor. { : poor. : poor. {
Egan-——=—————m—==- |Fair | Good |Good |Fair |Very |[|Very |Very |Good {Very {Very |Good.
‘ ‘ ‘ ‘ = poor.‘ poor. = poor. 1 ‘ poor. ‘ poor. ‘
3 D T |Good |Fair |Good |Fair |[Very |Very |Very |Good |Very |Very |Good.,
Huntimer { : ; } { poor.{ poor. : poor. , : poor. , poor. :
La -|Good |Good |Fair |Good |Good |Fair |Fair |Good |Fair |Fair |FPair.
Lamo | [ | | | | | | | | |
| | | ] | | | | | | |
Or#: | | | | | | | | | | |
Orthents. | | | | | ] [ | | | |
| | | | | | [ i | | |
Aquents. | | | | | | | ] | | |
| | | | | | | | i | |
Ro 1Good |Good |Good |Falr |Falr [|Poor |Fair |Good |Fair |Poor |Fair,
Roxbury | | ] | | | | | | | |
| | | | [ | | | i | |
Rv- |Good |Good |Fair |Good |Good |Very |Very |Good |Good |Very |Fair,
Roxbury Variant : { : : ; : poor. : poor. : , : poor.
Sa | Poor |Poor |Fair |Poor |Very |Fair |Fair |Poor |Very |Fair |Fair.
Salmo | | | | | poor.| | | | poor. | I
| } | | | [ | ] | | |
Te |Poor |Poor |Fair |Poor |Very |Fair |Fair |Poor |Very | Fair |Fair.
Tetonka [ | | | | poor.| | | | poor. | |
[ | | ! | | | | | | |
Wah¥*: | [ | | | | | | | | |
Wakonda———===c—a=== | Good |Good |Good |Good |Very |Poor |Poor |Good |[Very | Poor |Good.
| | | | | poor.| | | | poor. | |
| | | | | | | | | | |
Wentworth———————-- |Good |Good |Good |Good |Very |Very {Very |Good |Very |Very |Good.
| % ‘ % ‘ poor.‘ poor. % poor. = ‘ poor. = poor. }

See footnote at end of table.
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Soil survey

TABLE 9.--WILDLIFE HABITAT POTENTIALS--Continued

Soll name and
map symbol

Potential for habitat elements

Grain

|

and seed| and

[Wild

Potential as habitat for--
| ] |

|
|Grasses |herba-{Hard- |Conif-|Wetland|Shallow|Openland|Woodland|Wetland [Rangeland

| ceous| wood | erous|plants | water |wildlife|wildlife|wildlife|wildlife

crops ;legumeslplantsgtrees {plants{ } areas } : } ;
|
| | | | | | ! | | [
Wah#: ] | | | | ! | | | !
chancellor—————-- |Good |Good |Fair |Good |Very |Poor |Poor |Good |Very |Poor |Fair.
| | | | | poor.l| | | | poor. | |
| | | | | | | ! | |
WeAM: | ! | | | | ] | | | |
Wentworth=ee=—e—ea |Good |Good |Good |Good |Very |Very |Very |Good |[Very |Very |Good.
| | | | | poor.| poor. | poor. | | poor. | poor. |
| | | ! | ! | | | | ]
Chancellor—————== |Good |Good |Pair |Good |Very |Poor | Poor |Good |Very | Poor |Fair.,
| | | | | poor.| | | | poor. | |
| | | | | | ! | | | |
Wakonda==—===———— |Good |Good |Good |Good |Very [Poor |Poor |Good |Very |Poor |Good.
| | | | | poor.| ] ] | poor. |
| [ | | | | | | | | |
Wo [Very | Poor |Fair |Poor |Very [Good |Good |Very |Poor |Good |Fair.
Worthing | poor. { ; : ; poor.: } i poor. { : :

% See description of the map unilt for

composition and behavior characteristics of the map unlit.
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[Some terms that describe restrictive soil features are defined in the Glossary.
Absence of an entry indicates that the soll was not rated]

"slight,"

"moderate," and "severe."

TABLE 10.--BUILDING SITE DEVELOPMENT

See text for definitions

111

of

[ | | ] |
Soil name and | Shallow | Dwellings | Dwellings | Small ! Local roads
map symbol | excavations | without | with | commercial | and streets
} } basements | basements { buildings I
|
] | | f |
Ac- |Moderate: | Severe: | Severe: | Severe: | Severe:
Alcester | wetness, | flooding. | flooding. | flooding. | low strength,
| flooding. | | ] | flooding,
: ; : | | frost action.
| |
Ar- |Severe: | Severe: | Severe: | Severe: | Severe:
Arlo | cutbanks cave, | flooding, | flooding, | flooding, | wetness,
| wetness. | wetness. | wetness. | wetness. | flooding,
‘ } } ‘ I frost action.
Ba, Bbe—————eee |Severe: | Severe: | Severe: | Severe: | Severe:
Baltic | ponding. | ponding, | ponding, | ponding, | low strength,
| | shrink-swell. | shrink-swell. | shrink-swell. | ponding,
{ : ; { , frost action.
BeE#*: | | | | |
Rettg———m——— e | Severe: |Severe: | Severe: | Severe | Severe:
| slope. | slope. | slope. | slope. | low strength,
| | | | | slope.
| | ] | |
Fthan-—————ce——-- | Severe: |Severe: | Severe: | Severe | Severe:
| slope. | slope. | slope. | slope. | low strength,
| | | | slope.
| ! | | |
BhE#*: | | | I ]
Bettgmmmmmm———— |Severe: |Severe: | Severe: | Severe |Severe:
| slope. | slope. | slope. | slope. | low strength,
| | ] | slope.
| | | | |
Talmo=——————e——— |Severe: | Severe: | Severe: | Severe | Severe:
| cutbanks cave, | slope. | slope. | slope. | slope.
| slope. : : : |
BKA———m e |Severe: |S1ight |Slight - |81light=eeamcea—ae |Moderate:
Blendon : cutbanks cave. | | | | frost action.
| | | |
BmB#*: | | [ | |
Rlendon-————--- |Severe: |Slight | Slight |Moderate: |[Moderate:
| cutbanks cave. ‘ } 1 slope. { frost action.
Henkin-————c——ae- | Severe: | Slight [ S1light - | Moderate: |Moderate:
; cutbanks cave. : ; ; slope. : frost action.
Ca. |Severe: | Severe: | Severe: |Severe: | Severe:
Chancellor | wetness. | flooding, | flooding, | flooding, | low strength,
| | wetness, | wetness, | wetness, | flooding,
| : shrink-swell. | shrink-swell. ‘ shrink-swell. 1 wetness.
| |
Clmmmm e | Severe | Severe: | Severe: | Severe: | Severe:
Chaska | cutbanks cave, | flooding, | flooding, | flooding, | flooding,
} wetness. | wetness. : wetness. I wetness. : frost action.
|
(o s B | Severe: |Severe: | Severe: |Severe: | Severe:
Clamo | wetness. | flooding, | flooding, | flooding, | low strength,
| shrink-swell, | shrink-swell, | shrink-swell, | wetness,
! ; wetness, | wetness. : wetness. : flooding.
|

See footnote at end of table.
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TABLE 10.--BUILDING SITE DEVELOPMENT-~Continued

Soil survey

] [ | | [
Soil name and | Shallow | Dwellings | Dwellings | Small | Local roads
map symbol | excavations | without | with | commercial | and streets
! | basements | basements ! buildings |
\ | | | |
[ | | | |
Ce - | Severe: |Severe: | Severe: | Severe: | Severe:
Clamo | cutbanks cave, | flooding, | flooding, | flooding, | low strength,
| wetness. | wetness, | wetness, | wetness, | wetness,
| ’ shrink-swell. | shrink-swell. | shrink-swell. | flooding.
| | | |
ChA¥: | | | | |
Clarno————=——--- |Slighte——m——ee—m |Moderate: |Moderate: |Moderate: | Severe:
| ; shrink-swell. ; shrink-swell. : shrink-swell. | low strength.
| |
Bonillam——————=m= IModerate: | Severe: | Severe: |Severe: | Severe:
| wetness, | flooding. | flooding. | flooding. | flooding,
| flooding. | : ; | low strength.
| | |
ChB*: | | | | |
Clarno=——————=- |Slight=—ce—caea— |Moderate: |Moderate: |Moderate: | Severe:
| | shrink-swell. | shrink-swell. | slope, | low strength.
| | | | shrink-swell. !
[ | | | |
Bonillla-—==—==—= |Moderate: |Severe: |Severe: | Severe: | Severe:
| wetness, | flooding. | flooding. | flooding. | flooding,
| flooding. | | ‘ = low strength.
| | !
CkA¥: | | | | |
Clarno=——m—=—=m |Moderate: |Moderate: |Moderate: |Moderate: |Severe:
| wetness. | shrink-swell. | wetness, | shrink-swell. | low strength.
| | | shrink-swell. | !
| | | | |
Crossplain-——-- | Severe: | Severe: | Severe: |Severe: |Severe:
| wetness. | flooding, | flooding, | flooding, | low strength,
| | wetness, | wetness. | wetness, | flooding,
| | shrink-swell. | } shrink-swell. | frost action.
| | | |
Davisone=—=————- | Severe: |Moderate: | Severe: |Moderate: | Severe:
| wetness. | wetness, | wetness. | wetness, | frost action.
| | shrink-swell. ] | shrink-swell. |
| | | | |
CmB#: [ | | | |
Clarno-—=————== |Slight=—m——————- |Moderate: |[Moderate: |Moderate: | Severe:
| | shrink-swell. | shrink-swell. | shrink-swell. | low strength.
| | | | |
Davison-—=——e—--- | Severe: |Moderate: | Severe: | Moderate: |Severe:
| wetness. | wetness, | wetness. | wetness, ! frost action.
| | shrink-swell. | | shrink-swell. ]
| | | ] |
CoR#, CoC#: | | | |
Clarno=-————=ee-= |Slight=———c—e=mx |Moderate: |Moderate: |Moderate: | Severe:
| | shrink-swell. | shrink-swell. | slope, | low strength.
| | , , shrink-swell. |
| ! |
Fthanee=eeeeae- |Slight———cecee—— |Moderate: |Moderate: |Moderate: | Severe:
| | shrink-swell. | shrink-swell., | slope, | low strength.
| | ] | shrink-swell. |
| | | ! |
[oF R —— | Severe: | Severe: |Severe: | Severe: | Severe:
Crossplain | wetness. | flooding, | flooding, | flooding, | low strength,
| wetness, | wetness. | wetness, | flooding,
| | shrink-swell. | | shrink-swell. | frost action.
| | | | |
DaA=———mm— e m— e |Moderate: | Severe: |Severe: | Severe: | Severe:
Davis | flooding. | flooding. | flooding. | flooding. | flooding,
| | | } | low strength.
| | | |
DaB | Slight=—e—mm—eec |Moderate: {Moderate: | Moderate: | Severe:
Davis | | shrink-swell. | shrink-swell. | slope, | low strength.
| | | | shrink-swell. |
| | | | |
DbA=m—mme e | Severe: | Severe: | Severe: | Severe: |Severe:
Davis | cutbanks cave. | flooding. | flooding. | low strength.
| I I

See footnote at end of table.
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| [ [ | I
Soil name and | Shallow | Dwellings | Dwellings | Small | Local roads
map symbol | excavations | without | with | commercial | and streets
{ | basements | basements | buildings ]
| | | ]
| | | | |
DeA®: | | | | |
Delmont——————ce-- | Severe: | Slighte——cceaama— |Slight————mmmm e |Slight=e—m—e—————— | Slight.
| cutbanks cave. | | |
| | | |
Fnet-—————mm—————e | Severe: }Slight=me———————— |Slighte—m———————e |Slight————mm————o |S1ight.
| cutbanks cave. | | |
! | | |
DeB#: | | | !
Delmont-——===eee- | Severe: |S1light=mem—e————— |Slight——m———m———- |Moderate: |Slight.
| cutbanks cave. | | | slope. |
| [ |
Enete—e—ee——a———- | Severe: |Slight—me—m—————e | Slight=mmm—meme——— |Moderate: |Slight.
| cutbanks cave. | | slope. 5
| [ | |
DgB¥*: | | [ | |
Dempster--——-—-—-- |Severe: |Moderate: |Slight=emee—m———— |Moderate: | Severe:
| cutbanks cave. | shrink-swell. | | shrink-swell. | low strength,
| | | | | frost actlon.
| | | | |
Graceville——w==—- |Severe: |Moderate: |Moderate: |Moderate: | Severe:
| cutbanks cave. | shrink-swell. | shrink-swell. | shrink-swell. | low strength,
= | | : ; frost action.
| |
Do | Severe: |Severe: | Severe: |Severe: |Severe:
Dimo | cutbanks cave, | flooding. | flooding, | flooding. | low strength,
| wetness. | | wetness. | | flooding,
I | | [ | frost action.
| | | | ]
EeA* ! | | |
Egan—-—————mee—n-- | Slight——m—————— |Moderate: |Moderate: |Moderate: | Severe:
| | shrink-swell. | shrink-swell. | shrink-swell. | low strength,
| | | | | frost action.
| | | | |
Ethan--———cececeee-- |S1ighte—mm———————— |Moderate: |Moderate: |[Moderate: | Severe:
! | shrink-swell. | shrink-swell. | shrink-swell. l low strength.
| | | |
EeB¥*: | | I | |
Egan-——-~-—c——ce-- |Slight——c—mc——aee |Moderate: |Moderate: {Moderate: | Severe:
[ | shrink-swell. | shrink-swell. | shrink-swell, | low strength,
} | ! | slope. : frost action.
| |
Ethan-=-——w—ceee= |Slight—————c———- |Moderate: |Moderate: |Moderate: | Severe:
| | shrink-swell. | shrink-swell. | slope, | low strength.
} | | ; shrink-swell. |
| | |
EfA% | I [ | |
Egan-——-————————=— |Slight=emem—————e IModerate: |Moderate: |Moderate: | Severe:
| | shrink-swell. | shrink-swell. | shrink-swell. | low strength,
| i [ i | frost action.
| | | |
Trent-—=———cee——- |Moderate: | Severe: | Severe: | Severe: | Severe:
| wetness, | flooding. | flooding. | flooding. | low strength,
| flooding. ! | | | flooding,
| | | I | frost action.
| | | | |
EgB#* | | | |
Egan—-—ee—eecceea- | Slight—-—emm———e |Moderate: |Moderate: |Moderate: | Severe:
| | shrink-swell, | shrink-swell. | shrink-swell, | low strength,
| | | | slope. | frost action.
| | | | |
Wentworthe——————- |Slighteemcmmem e |Moderate: |Moderate: |Moderate: |Severe:
| shrink-swell. | shrink-swell. | shrink-swell, | low strength,
| | | | slope. | frost action.
| |
ool T | Severe: [Slighte—m—mm————- |Slightmmemmm————— |Slight=——mmm——— e | slight.
Enet | cutbanks cave. | |

See footnote at end of table.
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Soil survey

| ] | 1 |
Soil name and | Shallow | Dwellings | Dwellings | Small | Local roads
map symbol | excavations | without | with | commercilal | and streets
| | basements | basements | buildings |
| | | | ]
| | | | |
EsD#: | | ! | |
Ethan-e—cemaaeaaa— |Moderate: |Moderate: |Moderate: | Severe: | Severe:
| slope. | shrink-swell, | shrink-swell, | slope. | low strength.
} | slope. | slope. | |
| | | |
BettSemmmmmm e |Moderate: |[Moderate: |[Moderate: |Severe: | Severe:
| slope. | shrink-swell, | shrink-swell, | slope. | low strength.
{ } slope. : slope. { |
|
EtB¥, EtC#: | | | | |
Ethan-eeemea—e——— |Slight———cmemm——— |Moderate: |Moderate: |Moderate: | Severe:
] | shrink-swell. | shrink-swell. | slope, | low strength.
| | | | shrink-swell. |
| | | |
Egan—-=—e————————— |Slight———e—eee—-o |Moderate: |IModerate: |Moderate: | Severe:
| | shrink-swell. | shrink-swell. | shrink-swell, | low strength,
| ! i l slope. | frost action,
| | ! |
HuA |[Moderate: |Severe: |Moderate: | Severe: |Severe:
Huntimer | too clayey. | shrink-swell. | shrink~-swell. | shrink-swell. | low strength,
| } } % | shrink-swell.
| |
La | Severe: | Severe: [ Severe: | Severe: | Severe:
Lamo | wetness. | flooding, | flooding, | flooding, | low strength,
| | shrink-swell. | wetness, | shrink-swell. | flooding,
| } } shrink-swell. } | frost action.
| |
Or#*: | | | | !
Orthents. ‘ ‘ ‘ 1 }
Aquents. = { ‘ : ‘
Ro |Moderate: | Severe: |Severe: | Severe: | Severe:
Roxbury | flooding. | flooding. | flooding. | flooding. | low strength,
| ‘ } { | flooding.
| |
Rv |Moderate: |Severe: |Severe: | Severe: | Severe:
Roxbury Variant | too clayey, | flooding, | flooding, | flooding, | low strength,
| wetness, | shrink-swell. | shrink-swell. | shrink-swell. | flooding,
flooding. : | : | shrink-swell.
| |
Sa | Severe: | Severe: |Severe: |Severe: | Severe:
Salmo | wetness. | flooding, | flooding, | flooding, | low strength,
] | wetness. | wetness. | wetness. | wetness,
| | % ‘ | flooding.
| | |
Te |Severe |Severe: |Severe: |Severe: | Severe:
Tetonka | ponding. | ponding, | shrink-swell, | ponding, | low strength,
| | shrink-swell. | ponding. | shrink-swell. | ponding,
{ , : } = frost action.
WaA®: ] i | | |
Wakondg——em————— | Severe |[Moderate: |Severe: |Moderate: | Severe:
| wetness., | wetness, | wetness. | wetness, | low strength,
| shrink-swell. | | shrink-swell. 1 frost actlon,
| | ]
Wentworth~—————— |Moderate: [Moderate: |Moderate: |Moderate: | Severe:
| wetness. | shrink-swell. | wetness, | shrink-swell. | low strength,
| l 1 shrink-swell. ‘ } frost action.
|
Chancellor=—-——--- | Severe: |Severe: | Severe: | Severe: | Severe:
| wetness. | flooding, | flooding, | flooding, | low strength,
| wetness, | wetness, | wetness, | flooding,
| shrink-swell. | shrink-swell. | shrink-swell. | wetness.
| | I |

See footnote at end of table.
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frost action.

| | | ! |
Soil name and | Shallow | Dwellings | Dwellings | Small | Local roads
map symbol | excavations | without | with | commercial | and streets
| | basements | basements | bulldings |
| | | | |
| | | | |
WeA%: [ | ! I |
Wentworthe-—wee-- [Moderate: |Moderate: |[Moderate: |[Moderate: | Severe:
| wetness. | shrink-swell. | wetness, | shrink-swell. | low strength,
| ’ | | shrink-swell, | | frost action.
| | | | ]
Chancellop—=e——-- | Severe: |Severe: | Severe: |Severe: |Severe:
| wetness. | flooding, | flooding, | flooding, | low strength,
| | wetness, | wetness, | wetness, | flooding,
[ } shrink-swell., | shrink-swell. | shrink-swell. | wetness.
| | | |
Wakonda——e—mm———— | Severe: |Moderate: | Severe: |Moderate: | Severe:
| wetness. | wetness, | wetness. | wetness, | low strength,
| shrink-swell. | | shrink-swell. | frost action.
| | | | |
Wo |Severe: |Severe: |Severe: | Severe: | Severe:
Worthing | ponding. | shrink-swell, | shrink-swell, | shrink-swell, | low strength,
| ‘ ponding. ! ponding. ; ponding. I ponding,
| |
] i | | |

* See description of the map unit for composition

and behavior characteristics of the map unit.
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[Some terms that describe restrictive soll features are defined in the Glossary.
vglight," "moderate,"” "good," "falr," and other terms.

not rated]

TABLE 11.--SANITARY FACILITIES

Soil survey

See text for definitions of
Absence of an entry indicates that the soll was

| | | | [
Soil name and | Septic tank | Sewage lagoon | Trench | Area | Daily cover
map symbol | absorption | areas | sanitary | sanltary | for landfill
| fields | | landfill | landfill |
| | | | |
| | | | |
Ac -|Severe: |Severe: | Severe | Severe: |Pair:
Alcester | flooding, | flooding, | flooding, | flooding, | too clayey,
| wetness. = wetness. ‘ wetness. l wetness. | wetness.
| |
Ar |Severe: |Severe: | Severe: | Severe: | Poor:
Arlo | flooding, | seepage, | flooding, | flooding, | too sandy,
| wetness, | flooding, | seepage, | seepage, | small stones,
| poor filter. ; wetness. | wetness. ; wetness. | wetness.
|
Ba, Bb=——e——m——eee- | Severe: |Slight———meee——ee | Severe | Severe: |Poor:
Raltic | ponding, | | ponding, | ponding. | too clayey,
| percs slowly. | | too clayey. | | hard to pack,
] | | | | ponding.
| | | | |
BeE¥*: i | | | |
BettB——m———m——m——— | Severe: | Severe: |Severe | Severe: |Poor
| percs slowly, | slope. | slope. | slope. | slope.
| slope. | | | |
| | | |
Ethan=-eee—cee—— | Severe |Severe: | Severe |Severe: |Poor
| slope, | slope. | slope. | slope. | slope.
| percs slowly. } { l }
BhE*: | ! | | f
Bettgmwmmmm—————— | Severe: | Severe: | Severe | Severe: |Poor
| percs slowly, | slope. | slope. | slope. | slope.
| slope. : ‘ { }
TalMo == === —m—————— |Severe: | Severe: |Severe: | Severe: |Poor:
| slope, | seepage, | seepage, | seepage, | seepage,
| poor filter. | slope. | slope, | slope. | too sandy,
, = : too sandy. } l small stones.
BkA——-- | Severe: |Severe: |Severe: | Severe: | Poor
Blendon % poor filter. ‘ seepage. ‘ seepage. } seepage. l seepage.
BmB#*: | | | | |
Blendon-————=———- | Severe: | Severe: |Severe: |Severe: |Poor
| poor filter. { seepage. = seepage. { seepage. ‘ seepage.
Henkin-———e—————- |Severe: |Severe: | Severe: | Severe: |Poor
| poor filter. : seepage. = seepage. : seepage. | seepage.
| !
Ca | Severe: |Slighte——————ee—o | Severe: | Severe: |Poor:
Chancellor | flooding, [ | flooding, | flooding, | hard to pack,
| wetness, ] | wetness. | wetness. | wetness.
| percs slowly. { ‘ % ‘
|
Ce |Severe: | Severe: | Severe: | Severe: | Poor:
Chaska | flooding, | seepage, | flooding, | flooding, | wetness,
| wetness. | flooding, | seepage, | seepage, | thin layer.
: : wetness. { wetness. { wetness., |
|
ca | Severe: |Severe: | Severe | Severe: |Poor:
Clamo | flooding, | flooding, | flooding, | flooding, | too clayey,
| percs slowly, | wetness. | wetness, | wetness. | wetness,
| wetness. = : too clayey. 1 l hard to pack.
|

See footnote at end of table.
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TABLE 11.--SANITARY FACILITIES-~Continued

percs slowly.

| | | I |
Soil name and | Septic tank | Sewage lagoon | Trench | Area | Daily cover
map symbol | absorption | areas | sanitary | sanitary | for landfill
| fields : { landfill I landfill ,
|
| ! | | |
Ce | Severe: |Severe: | Severe: | Severe: |Poor:
Clamo | flooding, | seepage, | flooding, | flooding, | too clayey,
| wetness, | flooding, | seepage, | wetness. | hard to pack,
; percs slowly. } wetness. , wetness. } : wetness.
ChA®: | | |
ClarnO=—ee=mm——————— | Severe: |Slight=w——mce———— | Slight—mmmmemeee [Slight———mm——ea—e |Good.
] percs slowly. , } : |
|
Bonilla—-—mema—eeem | Severe: |Moderate |Severe: | Severe: |Fair
| flooding, | seepage. | flooding. | flooding. | too clayey,
| percs slowly, | | | | wetness.
} wetness. l I 1 ‘
ChB*: I | | | |
Clarno===————ee——-- | Severe |Moderate: [Slight 1S1ight -1Good.
| percs slowly. | slope, | | |
| : seepage. : { |
Bonilla——eeeecacm—— |Severe: |Moderate: | Severe: | Severe: |Fair:
| flooding, | seepage. | flooding. | flooding. | too clayey,
| perecs slowly, | | | | wetness.
| wetness. | | | |
| | | | |
CkA¥: | [ | |
Clarn0=w———e——aa——— | Severe: | Severe: |Moderate: [Slighteweeeea e ——— |{Moderate:
| percs slowly, | wetness. | wetness. | | wetness.
| wetness. | i : |
| | [
Crossplain-——————-- |Severe: |Slight=——meeeema | Severe | Severe: |Poor:
| flooding, | | flooding, | flooding, | wetness.
| wetness, | | wetness. | wetness. |
| percs slowly. { { I l
]
Davison———ece—m—maan—— | Severe: | Severe: | Severe: |Moderate: | Fair:
| wetness, | wetness. | wetness. | wetness. | wetness.
| percs slowly. : I ‘ }
|
CmB#*: | | | ] ]
Clarn0——m=mem—m———— | Severe: |Moderate: |Slight | Slight -1Good.
| percs slowly. | slope, | | |
| { seepage. : : |
Davison-——mee——aae- |Severe: | Severe: | Severe |Moderate: |Fair:
| wetness, | wetness. | wetness. | wetness. | wetness.
| percs slowly. | | | |
| | | |
CoB#¥: | [ | | |
Clarno=-—————————-— |Severe: [Moderate: [Slight- |Slight |Good.
| percs slowly. | slope, | |
{ = seepage. { l I
Ethan-————me—maaeee | Severe: |Moderate: |Moderate: 1S1light——mm—em— |Good.
| percs slowly. | slope, | too clayey. | |
| | seepage. | | |
| | | | |
CoC#: | | | ! |
Clarno=———-——cecm——— | Severe: |Severe: |Slighte-emmeccee— |Slight=—m———————— |Good.
| percs slowly. ‘ slope. I | }
|
Ethan-—————cccaaa— | Severe: | Severe: |Moderate: | Slight=———————e—m |Good.,
| percs slowly. : slope. : too clayey. { :
Cr | Severe: |Slighte——e—emaaaa | Severe: {Severe: |Poor:
Crossplain | flooding, | | flooding, flooding, wetness.
; wetness, , wetness.
| |

See footnote at end of table.

| |
| wetness. |
| |
[ |
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TABLE 11.--SANITARY FACILITIES--Continued

Soil survey

] i | | [
Soll name and | Septic tank | Sewage lagoon | Trench | Area | Daily cover
map symbol | absorption | areas | sanitary | sanitary | for landfill
| fields = = landfill : landfill |
| |
| | ] | |
DaA --| Severe: |Moderate: |Severe: | Severe: |Good.
Davis ; flooding. : seepage. I flooding. | flooding. |
DaB |Moderate: |Moderate: |Slight=—m—————e—— |S1ight=—e————- |Good.
Davis | percs slowly. | slope, | |
, ; seepage. ; : :
DbA | Severe: |Severe: | Severe: |Severe: | Poor:
Davis | poor filter. | seepage, | seepage, | seepage. | seepage,
] | flooding. | too sandy. | | too sandy,
= : 1 l = small stones.
DeA*, DeB#: | | i | |
Delmont==em——m————- |Severe: |Severe: |Severe: | Severe: |Poor:
| poor filter. | seepage. | seepage, | seepage. | small stones,
| | | too sandy. | | seepage,
: : } ‘ % too sandy.
Enet | Severe: |Severe: |Severe: | Severe: |Poor:
| poor filter. | seepage. | seepage, | seepage. | seepage,
| | | too sandy. | | too sandy,
l } : : : small stones.
DgR¥*: | [ | | |
Dempster——e————e——— | Severe: | Severe: | Severe: | Severe: |Poor:
| poor fllter. | seepage. | seepage, | seepage. | seepage,
| | | too sandy. | | too sandy,
: ; : , | small stones.
Graceville |S1light | Severe: |Severe: |Slight=——=w-—- |Pair:
| | seepage. | seepage. | | too clayey,
; } ! } { thin layer.
Do | Severe: |Severe: | Severe: | Severe: | Poor:
Dimo | flooding, | seepage, | flooding, | flooding, | too sandy,
| wetness, | wetness, | seepage, | seepage, | seepage,
| poor filter. ‘ flooding. { wetness. ‘ wetness. } small stones.
!
EeA* | | | |
Egan | Severe: |Moderate: |Moderate: |Slight=—————-~ |Poor:
| percs slowly. ‘ seepage. ‘ too clayey. ‘ ‘ hard to pack.
Ethan-————m———aee—- |Severe: |Moderate: |Moderate: | Slight—=e————= |Good.
| percs slowly. : seepage. { too clayey. ; |
|
EeB#* | | | | |
Egan |Severe: |Moderate: |Moderate: | S1light——=—-——- |Poor:
| percs slowly. | seepage, | too clayey. | | hard to pack.
‘ ‘ slope. ‘ % ‘
Ethan-=eee————ee-—a- | Severe: |Moderate: |Moderate: | S1ight=-—==——- |Good.
| percs slowly. | slope, | too clayey. |
| | seepage. | | ]
| | | | |
Ef A% | | { | |
Egan | Severe: |Moderate: |Moderate: |Slight—=~—=——- | Poor:
| percs slowly. ‘ seepage. = too clayey. l I hard to pack.
Trent———mee=——e———— |Severe: |Moderate: | Severe: | Severe: | Fair:
| flooding, | seepage. | flooding. | flooding. | too clayey.
| wetness. | | | |
| | | | |
EgB#* | | | |
Egan——==————————=== | Severe: |Moderate: |Moderate: |Slight———=m==v | Poor:
| percs slowly. | seepage, | too clayey. ] | hard to pack.
| } slope. { { |

See footnote at end of table.
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hard to pack.

| | | | |
Soil name and | Septic tank | Sewage lagoon | Trench | Area | Daily cover
map symbol | absorption | areas | sanitary | sanitary | for landfill
! fields | ! landfill ! landfill |
| | | [ |
| | | | |
EgB#¥: | | | | ]
Wentworth=——we—a- | Severe |Moderate: |Moderate: [Slight=————ne—- |Fair:
| percs slowly. | seepage, | too clayey. | | too clayey.
, slope. : : !
ENAmeemeee e Severe: |Severe: |Severe: | Severe |Poor:
Enet | poor filter. | seepage. | seepage, | seepage. | seepage,
| | ] too sandy. | | too sandy,
! | ! [ | small stones.
| | | |
EsD#%: | | | |
Ethan-—————e-ea—a—-o Severe | Severe: |Moderate: |Moderate: |Fal
| percs slowly. | slope. | too clayey, | slope. | lope.
| | | slope. | |
| | | | |
BettS———mm—mmm—— | Severe |Severe: |Moderate: |Moderate: |Fair:
} percs slowly. | slope. } slope. l slope. I slope.
|
EtB*: | | | | |
Ethan-eecemem—aa—-" | Severe |Moderate: |Moderate: | Slight———————- |Good.
| percs slowly. | slope, | too clayey. | |
{ : seepage. } , |
Egan | Severe |Moderate: |Moderate: |Slight———mmeme- Poor:
| percs slowly. | seepage, | too clayey. | hard to pack.
| | slope. | | |
| | | |
EtCH: | | | |
Ethan-—-———weee—- | Severe | Severe: |Moderate: |Slight————=m——— Good.
; percs slowly. | slope. | too clayey. | |
| | |
Egan |Severe |Severe: |Moderate: |Slighteeemme——— Poor:
| percs slowly. | slope. | too clayey. | hard to pack.
| | | |
HuA | Severe | Slight————emmeem |Moderate: | Slight —===eee=v |Poor:
Huntimer | percs slowly. | | too clayey. [ | hard to pack.
| | | | |
La | Severe: | Severe: | Severe: | Severe: | Poor:
Lamo | flooding, | flooding, | flooding, | flooding, | hard to pack.
| wetness, | wetness. | wetness. | wetness. |
‘ percs slowly. { { = !
Or#: ! | | | |
Orthents. | | | | |
| | | | |
Aquents. | | | | |
| | | | |
Ro --|Severe: |Severe: | Severe: | Severe: IFair:
Roxbury a flooding. | flooding. | flooding. | flooding. | too clayey.
| | | |
Rv | Severe: |Severe: | Severe: | Severe: |Poor:
Roxbury Variant | flooding, | flooding. | flooding, | flooding. | too clayey,
| percs slowly. | | wetness, | | hard to pack.
; { | too clayey. } |
|
Sa -[Severe: [Slight=—eemeeea | Severe: |Severe: | Poo
Salmo | flooding, | | flooding, | flooding, | etness.
| wetness, | | wetness. | wetness. |
‘ percs slowly. | | |
] | | |
Te | Severe |Slight——m—mmem——— | Severe: | Severe: |Poor:
Tetonka | percs slowly, | | ponding, | ponding. | ponding,
i ponding. l too clayey. l 1 too clayey,
! I | |

See footnote at end of table.
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TABLE 11.--SANITARY FACILITIES-~Cohtinued

Soil survey

|

|

ponding.

| | ]
Soil name and | Septic tank | Sewage lagoon | Trench | Area | Daily cover
map symbol | absorption | areas | sanitary | sanitary | for landfill
| fields | | landfill | landfi11ll |
| | | | !
‘ | | | | |
Wah#: | | | | |
Yakondg=mwm~e——ceeam | Severe: [Slight=mmmeee———— |Severe: |[Moderate: |Fair
| wetness, | | wetness. | wetness. | too clayey,
| percs slowly. { | : | wetness.
|
Wentworthe~e——weaa—c | Severe: |Moderate: |Moderate: ISR R-J ) A —— [Fair:
| wetness, | seepage, | wetness, | | too clayey.
| percs slowly. | wetness. | too clayey. | ]
| | | | |
Chancellopr=———aeaec | Severe: |Slightem—mmmemeee— | Severe: | Severe: |Poor:
| flooding, | | flooding, | flooding, | hard to pack,
| wetness, | | wetness. | wetness. | wetness.
| percs slowly. I I ‘ |
| |
WcA*: | | | |
Wentworthee———e——eeao |Severe: |Moderate: |[Moderate: [Slight=m—mee—aeee |Fair:
| wetness, | seepage, | wetness, ! | too clayey.
| percs slowly. : wetness. | too clayey. |
| |
Chancellor-——eeeeea- | Severe: |Slighte—emmaa e | Severe: |Severe: |Poor:
| flooding, | | flooding, | flooding, | hard to pack,
| wetness, | | wetness. | wetness. | wetness.
| percs slowly. | i [
| | |
Wakonda-w—e—~——mee——-— | Severe: |Slightee——e—————— | Severe: [Moderate: | Fair:
| wetness, | | wetness. | wetness. | too clayey,
| percs slowly. i 1 { } wetness.
Wo |Severe: ISAN-3 01 A ——— | Severe: | Severe: |Poor:
Worthing } percs slowly, | | too clayey, | ponding. | too clayey,
| ponding. | ponding. | I hard to pack,
| | [
I | ! ]

* See description of the map unit

for composition and behavior characteristics of the map unit.
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TABLE 12.~-CONSTRUCTION MATERIALS

[Some terms that describe restrictive soil features are defined in the Glossary.
"good," "fair," "poor," "probable," and "improbable."

not rated]
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See text for definitions of
Absence of an entry indicates that the soll was

I ] | ]
Soil name and | Roadfill | Sand | Gravel | Topsoil
map symbol } | 1 1
!
T ! | |
] | | |
Ac—-- | Poor | Improbable: | Improbable: |Good.
Alcester | low strength. | excess fines. ; excess fines. |
| | |
Ar | Poor: |Probable——m—m—e———- | Probable~m—=m———a |Poor:
Arlo | wetness. | | | area reclaim,
| | | | wetness.
| | | |
Ba, Bb | Poor: | Improbable: | Improbable: | Poor:
Baltic | low strength, | excess fines. | excess fines. | wetness.
| wetness, | | |
| shrink-swell. ’ l ‘
!
BeE*: | ! | [
Betts | Poor: | Improbable: | Improbable: | Poor:
| low strength, | excess fines. | excess fines. | slope.
{ slope. : { ,
Ethan | Poor | Improbable: | Improbable: {Poor:
| low strength, | excess fines. | excess fines. | slope.
| slope. ] ] |
| | | |
BhE#*: | | I I
Betts | Poor | Improbable: |Improbable: |Poor:
| low strength, | excess fines. | excess fines. | slope.
} slope. : ‘ ‘
Talmo |Fair: |Probable—e—m—mw—w——— |Probable—=——=————- | Poor
| slope. | ] | small stones,
| | ] | area reclaim,
l } ; , slope.
BkA | Good |Probable—————mea—- | Improbable: [Good.
Blendon I | | too sandy. [
| | |
BmB#*: | | | |
Blendon |Good | Probable-———eeeaaa- | Improbable: |Good.
: | | too sandy. I
| |
Henkin |Good |Probable~~m—mm—am— |Improbable: |Good.
: | | too sandy. :
|
Ca-- | Poor [ Improbable: | Improbable: |Poor
Chancellor | low strength, | excess fines. | excess fines. | thin layer.
| shrink-swell, | | |
= wetness. ] | |
I | |
Ce |Fair: | Improbable: |Improbable: |Good.
Chaska : wetness. ’ excess fines. : excess fines. |
|
ca -|Poor: | Improbable: | Improbable: | Poor:
Clamo | wetness, | excess fines. | excess fines. | wetness,
| shrink-swell, | | | too clayey.
{ low strength. | | |
| |
Ce | Poor: |Probable—me—em—ma- [Probable~—mmmaem—ax |Poor
Clamo | wetness. | | | too clayey,
| { l I wetness.
]
ChA%*, ChB#: | | | |
Clarno | Poor: | Improbable: | Improbable: |Fair:
| low strength. 1 excess fines. | excess fines. | small stones.
i | |

See footnote at

end of table.
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TABLE 12.-=-CONSTRUCTION MATERIALS--Continued
| | [ |
Soil name and | Roadfill | Sand | Gravel | Topsoil
map symbol | | | |
| | ] |
| [ | |
| | | |
ChA#*, ChB¥: | | | |
Bonllla-——~wec—e————m | Poor |Improbable: | Improbable: |Good.
| low strength. | excess fines. { excess fines. |
| | |
CkA®: | | ! ]
Clarno | Poor: | Improbable: jImprobable: |Fair:
| low strength. { excess fines. 1 excess fines. | small stones.
| |
Crossplain~ee——e—e——- |Poor: |Improbable: |Improbable: [Poor:
| low strength, | excess fines, | excess fines. | thin layer,
| wetness. ; { | wetness,
[ i
Davigon=—mme—eem————— | Poor: | Improbable: | Improbable: |Fair:
| low strength. : excess fines. : excess fines. | small stones.
| |
| | | |
CmB#: | | | |
Clarno | Poor: | Improbable: | Improbable: |Fair
| low strength. } excess fines. : excess fines. | small stones.
{ |
DaviSoN=—mme————————— | Poor: | Improbable: jImprobable: |Fair:
} low strength. : excess fines,. } excess fines. { small stones.
| | | |
CoB#, CoC*: | | | |
Clarno | Poor: | Improbable: |Improbable: |Pair:
| low strength. | excess fines. = excess fines. | small stones.
| ] |
Ethan | Poor: | Improbable: | Improbable: |Fair:
| low strength. | excess fines, | excess fines. | small stones.
| ! | |
Cr |Poor: | Improbable: | Improbable: |Poor:
Crossplain | low strength, | excess fines. | excess fines. | thin layer,
| wetness. : I | wetness.
| |
DaA, DaB=e—meemccmoeae |Poor: |Improbable: | Improbable: |Good.
Davis | low strength. 1 excess fines. ‘ excess fines. |
| |
DbA -=|Good |Probable=meec—ee—— |Probable——eeecem——- |Poor
Davis : ‘ : | area reclaim.
|
DeA*, DeB#* | ! ] |
Delmont ===wemm—mee——~ {Good |Probable—=———ee=—- |Probable—————eee—a- |Poor:
[ | | | small stones,
| : ‘ | area reclaim.
| |
Enet | Good |Probable——=——wea—- |Probable~memmeem—ax |Poor:
| | | | small stones,
| : ! | area reclaim.
| |
DgB*: | | | |
Dempster——e—ea—ema—a— |Good- |Probable—=———eem-- |Probable———wweme—- -|Poor:
| = { | area reclaim.
| |
Graceville—ww————e—a- | Good }Probable ---------- |Probable—————eeeax jGood.,
| | [
Do -~=|Fair: |Probable——=——m———- |Probable~—me—m—ce=-- |Fair
Dimo | wetness. | | | thin layer,
| { = | small stones.
| |
EeA#%: | | | |
Egan | Poor |Improbable: |Improbable: |Fair:
| 1ow strength. | excess fines. ‘ excess flnes. | thin layer.
| | |
Ethan | Poor: }Improbable: ‘ |Fair:
| |
| | I |

o
low strength.

See footnote at end of table.

excess fines.

Improbable:
excess fines.

small stones.



Turner County, South Dakota

TABLE 12,--CONSTRUCTION MATERIALS--Continued
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] [ | ]
Soil name and | Roadfill | Sand | Gravel | Topsoil
map symbol | | | |
| | | |
| | | |
| | | [
EeB# I | I |
Egan | Poor | Improbable: | Improbable: |Pair:
| low strength. | excess fines. | excess fines. | thin layer.
| | | |
Ethan-c—cemacmmc e | Poor | Improbable: | Improbable: |Fair:
| low strength. | excess fines. | excess fines. | small stones.
| | !
EfA# ] | | J
Egan |Poor ] Improbable: | Improbable: |Fair:
| low strength. | excess fines. | excess fines. | thin layer.
| ] | |
Trent |Poor: | Improbable: | Improbable: |Good.
| low strength. | excess fines. | excess fines. I
| | |
EgB*: | | | [
Egan | Poor | Improbable: | Improbable: |Fair:
| low strength. { excess fines. 1 excess fines. I thin layer.
Wentworth————camcmeex |Poor | Improbable: |Improbable: |Good.
| low strength. | excess fines. | excess fines. |
| !
EnA [Go0d=mmmmm e | Probable—mm———me—ax | Probable—=—eeaeema- | Poor:
Enet | | | small stones,
, ] { ; area reclaim.
|
EsD¥: | | ] |
Ethan-————ccmmmmeeee |Poor | Improbable: Improbable: | Fair
| low strength. excess fines. excess fines. | slope,
| small stones,
|
Bettgm——ee—mmmm e |Poor: Improbable: Improbable: Fair
low strength, excess flnes. excess fines. slope,

EtB#*, EtC¥*:

Ethan

Egan

HuA

Huntimer

La
Lamo

Or¥*:
Orthents.
Agquents.

Ro

Roxbury

Rv--
Roxbury V.

Sa

ariant

Salmo

Te--
Tetonka

oor:
low strength.

00
low strength.

00
low strength.

Poor:
low strength,
shrink-swell.

oor:
low strength.

Poor:
low strength,
shrink-swell.

Poor:
low strength,
wetness.

Poor:
low strength,
shrink-swell,
wetness.

See footnote at end of table.

Improbable:
excess flnes.

Improbable:
excess fines.

Improbable:
excess filnes.

Improbable:
excess fines.

Improbable:
excess fines.

Improbable:
excess fines.

Improbable:
excess fines.

Improbable:
excess fines.

Improbable:
excess fines.

Improbable:
excess fines.

Improbable:
excess fines.

Improbable:
excess fines.

Improbable:
excess fines.

Improbable:
excess fines.

Improbable:
excess fines.

Improbable:
excess fines.

small stones.

Fair:
small stones.,

too clayey.

too clayey.

Good.

Fair:

thin layer.
Poor

excess salt,
wetness,
Poor

wetness,

thin layer.
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Soil survey
TABLE 12.--CONSTRUCTION MATERIALS--Continued
| ] | |
Soil. name and | Roadfill | Sand ] Gravel ] Topsoll
map symbol | | | |
| | | ]
| | | |
] | | |
WaA#: ! ! [ |
Wakonda—emmem————s——~ | Poor: | Improbable: | Improbable: |Good.
| low strength. ‘ excess fines. { excess filnes. I
Wentwortheeee——cecnm—e | Poor: | Improbable: |Improbable: |Good.
| low strength. % excess filnes. | excess fines. |
| | |
Chancellop———————=——== | Poor: | Improbable: |Improbable: | Poor
| low strength, | excess fines. | excess fines. | thin layer.
| shrink-swell, | | |
| wetness. | | !
| [ | !
Weh¥: | | | |
wentwortheeemr———e——e- | Poor: | Improbable: | Improbable: |Good.
| low strength. | excess fines. | excess fines. |
| | |
Chancellor | Poor: | Improbable: | Improbable: |Poor:
| low strength, | excess fines. | excess fines. | thin layer.
| shrink-swell, ! | |
| wetness. } ; |
|
Wakonda——ewmm——— | Poor: | Improbable: | Improbable: |Good.
| low strength. | excess fines. | excess fines. %
| |
Wo~——o Poor | Improbable: |Improbable: |Poor:
Worthing low strength, : excess fines. , excess fines. , wetness.
| | |
| | |

|
!
| shrink-swell,
% wetness.

# See description of the map unit

for composition and behavior characteristics of the map unit.
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TABLE 13.--WATER MANAGEMENT

[Some terms that describe restrictive soll features are defined in the Glossary.
Absence of an entry indicates that the soil was not evaluated]

"slight," "moderate," and '"severe."

See text for definitions of

Limitations for--

Features affecting--

| ]
So1l name and | Pond [ Embankments, | | | Terraces |
map symbol | reservolr | dikes, and | Drainage | Irrigation | and | Grassed
| areas | levees | | | diversions | waterways
| | | ] I |
| | | | | |
AC——m e |IModerate: |Severe: |Deep to water |[Flooding—w—w——--- | Erodes easily |Erodes easily.
Alcester ; seepage. ; piping. | | | |
! | | |
Ar | Severe: |Severe: |Flooding, |Wetness, |[Wetness, |Wetness.
Arlo | seepage. | wetness, | frost action, | flooding. | too sandy. |
] | seepage. ; cutbanks cave. | : |
| |
Ba, Bb———mmmememem [Slighte—meme——— | Severe |Ponding, | Ponding, |Erodes easily, |Wetness,
Baltic | | hard to pack, | percs slowly, | percs slowly. | ponding, | erodes easily,
| | ponding. | frost action. | | percs slowly. ; percs slowly.
| ! | i |
BeE#: | | ] | | ]
Retts———m—meo— e | Severe: | S1lighteemeca—ee |Deep to water |Slope, |Slope, | Slop
: slope. | | | erodes easily.| erodes easily.| erodes easlly.
! | | ]
Ethan-=——c—aceaa- | Severe |Slighte—cecmaeea |Deep to water |Slope———me——meao |Slope, | Slo
| slope. | | | | erodes easily.l| rodes easily.
| | | | | |
BhE#: | [ I | | |
Betts-~———eececme |Severe: [Slighte—memm—un |Deep to water |Slope, | Slope, |Slope,
| slope. | | | erodes easily.| erodes easlly.| erodes easily.
| | | | | |
Talmo———————————— | Severe | Severe: |Deep to water |Droughty, | Slope, | Slope,
| seepage, | seepage. | | slope. | too sandy. | droughty.
| slope. | | | | |
| | | | | |
BKA=— e e e | Severe: | Severe |Deep to water |Soll blowing---|Too sandy, | Favorable.
Blendon | seepage. | seepage, | | | soil blowing. |
| piping. | | | |
| | | | ! I
BmB¥*: | ! | | | [
Blendon-me—mecaua | Severe: | Severe |[Deep to water |[Soil blowing, |Too sandy, |Favorable.
| seepage. | seepage, | | slope. | soil blowing. |
{ ; piping. , { : |
Henkin-—eeceaeee-- |Severe: |Severe: |Deep to water [Soll blowing, |[Soil blowing---|Favorable.
| seepage. ‘ piping. | | slope. ‘ %
| |
Ca [Slight—memmeewe |Severe: | Peres slowly, |Wetness, |Wetness, [Wetness,
Chancellor ] | hard to pack. | flooding, | percs slowly, | percs slowly. | percs slowly.
| I | frost action. | flooding. } |
| I | | |
Ce | Severe | Severe: |Flooding, [Wetness, |Wetnessmmmeeem-= [Wetness.
Chaska | seepage. | piping, | frost action, | flooding. |
| | wetness. { cutbanks cave.% 1 %
]
cd [Slight=me——e——— [Severe: | Peres slowly, |Percs slowly, |Percs slowly, |Wetness,
Clamo | | wetness, | frost action, | slow intake, | wetness. | percs slowly.
| } hard to pack. | flooding. 1 wetness. } }
|
o |Moderate: |Severe: |Percs slowly, |Wetness, |Wetness, |Wetness,
Clamo | seepage. | hard to pack, | flooding, | slow intake, | percs slowly. | percs slowly.
| | wetness. | frost action. | percs slowly. 1 |
| | | |
ChA¥: | | | | |
Clarno==—meemm——- |Moderate: |Slightemmmeaaax |Deep to water |Favorable———=w- |Erodes easily |{Erodes easlly.
| seepage. 1 : { 1 1
Bonilla—eca—me——— |[Moderate: |Moderate: |Deep to water |Flooding--——~-- | Erodes easily |Erodes easily.
: piping. : ] :

: seepage.

See footnote at end of table.
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Soil survey

TABLE 13.--WATER MANAGEMENT--Continued

Limitations for--

Features affecting--

| |
Soil name and | Pond [ Embankments, | | Terraces |
map symbol | reservolr | dikes, and | Drainage | Irrigation | and | Grassed
| areas | levees } I | diversions | waterways
| | | |
| | | ! | |
ChB*: [ | | | I i
Clarno=we——eee—e—-" |Moderate: |Slight=——eeeeax |Deep to water |Slope-—=—-wce—eac |Erodes easlly |Erodes easily.
seepage, ! | | |
| slope. : : : : |
|
Bonllla-we—~m—emen |Moderate: [Moderate |Deep to water |Flooding—————e—- |Erodes easlily |Erodes easily.
} seepage. : piping. ' } { i
CkA*: | | | ! | |
Clarn0==e=———eeam- IModerate: ISlighte—memeueaa |Deep to water |Favorable—~——-- |Erodes easily |[Erodes easily.
| seepage. ‘ I : ‘ ;
Crossplain-~————e |Slightemccccmeae | Severe: |Percs slowly, [Wetness, |Wetness, |Wetness,
| | wetness. | flooding, | percs slowly, | percs slowly. | percs slowly.
| | | frost action. | flooding. | |
| | | ! ]
Davisone———em———- |Moderate: | Severe: [Frost actlon---|Wetness~——~——e [Wetness, |Erodes easily.
| seepage. | piping. | : , erodes easily. |
| | | ]
CmB#¥ | | | | | |
Clarno—=——e———wwm= IModerate: |Slight=emmeema— |[Deep to water |Slope~—-=m=e—ee |Erodes easily |[Erodes easily.
| seepage, | | ! |
| slope. : | } ! !
Dav 180N ~mmmm————— [Moderate: | Severe |Frost action, |Wetness, |Wetness, | Erodes easily.
| seepage, | piping. | slope. | slope. | erodes easily.|
| slope. ] | | | |
| | | | | |
CoB#*, CoC*: | | | | |
Clarno=——meemm——a= |Moderate: |Slighte—m—mm——— |Deep to water |Slope-—————eeee- |Erodes easily |Erodes easily.
| seepage, | | | | |
| stope || |' ? | |
Ethane—=ceoeeeaa- |Moderate: |Slighte—meemaaa |Deep to water |[Slope——————waa- |Erodes easily |Erodes easily.
| seepage, | | | | ]
| slope. | | | | |
| | | | | |
Cr- - |Slight——eme———— | Severe |Percs slowly, [Wetness, |Wetness, |Wetness,
Crossplain | | wetness. | flooding, | percs slowly, | percs slowly. | percs slowly.
| | | frost action. | flooding. ]
| | | |
0] P |Moderate: |Moderate: |Deep to water |[Flooding-=m===- | Favorable—————- | Favorable.
Davis | seepage. ‘ piping. ‘ 1 ‘
|
DaB |[Moderate: {Moderate: |Deep to water |Slope-——--eaea- |Favorable—=——-- | Favorable,
Davis | seepage, | piping. | |
| slope. = l ‘ | }
|
DbA | Severe: | Severe: |Deep to water |Rooting depth |Too sandy--———— |Rooting depth.
Davis ; seepage. { seepage. : ; : l
DehA*: | [ | | | |
Delmont-—=———me——e= | Severe | Severe: |Deep to water |Droughty—————e-- |Too sandy—————- |Droughty.
| seepage. | seepage. { ; |
| |
Eneteeeecmecen———— | Severe: |Severe: |Deep to water |Favorable-—=——- | Too sandy—-——-- | Favorable.
| seepage. } seepage. i 1
| |
DeB#*: | | | | | |
Delmonte——mecmn—- | Severe: |Severe: |Deep to water |Droughty, [Too sandy————-- | Droughty.
| seepage. ‘ seepage. ! I slope. ; ‘
|
Enet-———eemom————— | Severe: |Severe: |Deep to water [Slope~=mme=—w-- |Too sandy==—w-—m | Favorable.
| seepage. | seepage. , : | |
| | | |
DgB*: | | | | ! |
Dempster———————w= | Severe: | Severe: [Deep to water |Slope--—me=——wea |Too sandy=———w-— | Favorable.
: seepage. | ;
I

| seepage.
I

See footnote at end of table.
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Limitations for--

Features affecting-—-

| !
Soil name and | Pond | Embankments, | | Terraces |
map symbol | reservolr | dikes, and | Drainage [ Irrigation | and | Grassed
: areas : levees = } } diversions } waterways
| | | | | |
DgB*: | | | |
Gracevillew———eea |Moderate: |[Moderate: |Deep to water |Pavorable————-- | Favorable=—==~- | Favorable.
seepage. | thin layer, | |
| | piping. | | | |
| | | | | |
Do | Severe: |Severe: |Flooding, |Wetness, |Wetness, |Favorable.
Dimo | seepage. | seepage. | frost action, | flooding. | too sandy. |
; I { cutbanks cave.: : ]
|
EeA# | | | | | |
Egan—-—————eeenaa- |Moderate: |Moderate: |Deep to water |[Favorable—~————- |Erodes easily |Erodes easily.
| seepage. | piping, | | ]
: { hard to pack. { } ‘ %
Ethan-———ceeceeee- |Moderate: | Slight———emmeea |Deep to water |Favorable———=—= |Erodes easily |Erodes easily.
| seepage. | | | |
| | ! | ! |
EeB#*: | | | | |
Egane———————————— |Moderate: |Moderate: |Deep to water |Favorable—w——— |Erodes easily |Erodes easily.
| seepage, | piping, | | slope. !
| slope. = hard to pack. : : { }
Ethan--—-c—=—=ee-- |[Moderate: | Slight—memceeae |Deep to water |Slope——————m—aa |Erodes easily |Erodes easily.
| seepage, | ] | |
| slope. | | ! | |
| | [ | | |
EfA%: | | [ ] | |
Egan-—-em—eemeaaaa |Moderate: |Moderate: |Deep to water |Favorable——=———- | Erodes easily |Erodes easily.
| seepage. | piping, l l l
! , hard to pack. : ; E :
Trent——ee—ceee—aa |Moderate: |[Moderate: |Deep to water |PFlooding———-=-- |Erodes easily |Erodes easily.
| seepage. : piping. : : 1 !
EgB#*: | | | ! | |
Egan—————=———a—aa—a- |IModerate: [Moderate: |Deep to water |Slope~——me—me—— | Erodes easily |Erodes easily.
seepage, | piping, | | |
{ slope. ; hard to pack. : : | :
Wentworth————eee- |Moderate: |Moderate: |Deep to water |Slope-——e—e——-- | Erodes easily |Erodes easily.
| seepage, | piping. | | |
| slope. : ; : , |
EnA | Severe: |Severe: |Deep to water |Favorable————-- | Too sandy———--- | Pavorable.
Enet = seepage. { seepage. : : | |
EsD¥*: | | I | | |
Ethan-~—————ecee-- | Severe: |Slighte—emmee—x |Deep to water |Slope=—w——a—mw—- | Slope, |Slope,
| slope. : I | | erodes easily.} erodes easily.
I !
Betts———————oeeo | Severe: |8light~=me—mmem |Deep to water |Slop | Slope, | Slope,
; slope. ; } ; erodes easlily.| erodes easily.} erodes easily.
EtB*, EtCH: | | I I | |
Ethan-——e——meeea- IModerate: SBT3 ) A —— |Deep to water |Slope-—=m—me——ex |Erodes easily |Erodes easily.
| seepage, | ] ] | |
| slope. } } ‘ 1 1
Egan--—————m—ae-- |[Moderate: |Moderate: |Deep to water |[Slope———=meo—m—-— |Erodes easily |Erodes easily.
| seepage, | piping, I | | I
| slope. ‘ hard to pack. l : ‘ ‘
|
HuA |Slightmmecem—ae | Severe: |Deep to water |Percs slowly---|Percs slowly---|Percs slowly.
Huntimer ; : hard to pack. : ; }
La |Slightm—mme———— |Moderate: |Flooding, [Wetness, |Wetnesgmm—m—eex | Favorable.
Lamo | | piping, | frost actlion. | flooding. |
| | hard to pack, | | | |
] | wetness. ! | |
I | | I I

See footnote at end of table.
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TABLE 13.--WATER MANAGEMENT--Continued
[ Limitations for-- | Features affecting--
Soil name and | Pond I Embankments, | [ Terraces |
map symbol | reservoir | dikes, and | Drainage | Irrigation ] and | Grassed
| areas | levees | | | diversions | waterways
| | | | | |
| | | | | |
Or#: | | | | | |
Orthents. | | | | | |
| ! ! | | |
Aquents. { } } { : :
Ro |Moderate: |Moderate: |Deep to water |Flooding------- | Erodes easily |Erodes easily.
Roxbury | seepage. | thin layer, | | |
| ek | : |
Rv |Moderate: | Severe: |[Deep to water |Percs slowly, |Percs slowly---|Percs slowly.
Roxbury Variant | seepage. | hard to pack. } 1 flooding. ‘ =
|
Sa- |S1ighte————eee= |Severe: |Percs slowly, |Wetness, |Wetness, |Wetness,
Salmo | | wetness. | flooding, | flooding, | percs slowly. | excess salt,
! | | frost action. | excess salt. | | percs slowly.
| | ] | | |
Te |Slight———me—a—n | Severe |Percs slowly, |Percs slowly, |Ponding, |Wetness,
Tetonka ! | ponding, | ponding, | ponding. | percs slowly. | percs slowly.
| | hard to pack. | frost action. | |
| | | | | |
WaA¥: | | | | | |
Wakonda———m———— |Moderate: |Moderate: |Frost action---|Wetness, | Erodes easily, |Erodes easlly.
| seepage. | piping, | | excess salt. | wetness. |
| wetness. | | | |
| | ] | |
Wentworthe—e—=—=—= |Moderate: | Severe: |Deep to water |[Favorable—w———- | Erodes easily |Erodes easlly.
| seepage. | piping. { l | l
Chancellor=———=== | S1light——==———=- | Severe: |Percs slowly, |Wetness, |Wetness, |Wetness,
| hard to pack. | flooding, | percs slowly, | percs slowly. | percs slowly.
| | | frost action. | flooding. | |
| | | | | |
WeA®: I ! l | |
Wentworthe————— |Moderate: | Severe: |Deep to water |Favorable——w==—-= | Erodes easlly |Erodes easily.
| seepage. | piping. ‘ { } I
Chancellor—--—-- | Slight———mmw=e- | Severe: |Percs slowly, |Wetness, |Wetness, |Wetness,
| | hard to pack. | flooding, | percs slowly, | percs slowly. | percs slowly.
| | | frost action. | flooding. | |
| [ | | |
Wakonda———==——-- |Moderate: |Moderate: |Frost action---|Wetness, | Erodes easily, |Erodes easily.
| seepage. | piping, | | excess salt. | wetness. |
| wetness. | | | |
| ! | | | |
Wo | Slight=————m——- |Severe: | Ponding, |Ponding, |Ponding, |Wetness,
Worthing | | hard to pack, | frost action, | percs slowly. | percs slowly, | percs slowly.
| | ponding. | percs slowly. | | erodes easily.l
| | { ]

# See description of the map unit for composition and behavior characteristics of the map unit.
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TABLE 14.--ENGINEERING INDEX PROPERTIES

[The symbol < means less than; > means more than. Absence of an entry indicates that data were not estimated]

Percentage passing

Classification [Frag-
|

| ] | I | |
Soil name and |Depth| USDA texture | |ments | sleve number—— |Liquid | Plas-
map symbol | | | Unified | AASHTO | > 3 | | [ | 1imit | ticity
| | | | |inches!| 4 | 10 | 4o | 200 | | index
= T AR R D O T
Ac | 0-10]S11t loam—————a- |CL, CL-ML,|A-4, a-6 | © | 100 | 100 |95~ 100|85 100| 25-40 | 6-20
Alcester | ] | ML | | | | ! |
|10~38[S11ty clay loam, |CL, ML [A-6, A=T | 0 | 100 | 100 ]95-100190-100| 35-50 | 10-25
] | silt loam. | | | | | | |
[38-60(S11ty clay loam, |ML, CL lA-6, A7 | © [ 100 195-100]95-100(|85-100| 30-50 | 10-20
TR Rt AU A U T VO N A
Ar | 0-11|Clay loam—————m—u- jCcL, ML IA-6, A-7 | 0-5 |95-100(90-100]70-100]60-95 | 35-50 | 10-25
Arlo ; 1- 18:Loam, clay loam |ML, CL =A-4, A—6,= 0-5 :95-100:90—100;70-100}55-80 l 30-45 : 5-20
A=7
|18-35]|Loam, sandy clay |ML, CL, |A=4, A-6,| 0-5 |95-100/90-100]|60-95 [40-75 | 30-45 | 5-20
| | loam, clay loam.] SC sM | A-T | ] | | | |
|35-60|Gravelly sand, 1GM, 3M, [A-2, A-1,] 0-5 ]60-100(50-85 |35-65 | 5-35 [ <27 | NP
| loamy sand, | SM-sc, | A-3 ! | | | | |
| | gravelly loamy | SP~SM | | | | ! | | |
L S R R VU U U N B
Ba | 0-12|S11ty clay loam |CL, CH, MH|A-T I o [ 100 | 100 [90-100185-100] 40-65 | 15-35
Baltic [12-32(S11ty clay, clay,|CH, MH lA-7 | 0 | 100 |95- 100190 100[85 100| 50-70 | 20-40
| | silty clay loam,| | | | | | |
|32-60[8S11ty clay, silty|CL, CH, |A-6, A-7 | 0 | 100 |95- 100180 100165 100| 35-70 | 15-35
| | clay loam, clay | MH, ML | | | | | |
! | loam. I | | | | I I | |
| | | | | | | | | | |
Bb | 8|Silty clay loam |CL |A-6, A-7 | © | 100 | 100 ]90-100|85-100] 35-50 | 15-25
Baltic |1 49[811ty elay, clay,|CH, MH |A=T7 I o | 100 195-100190-100(85-100| 50-70 | 20-40
| | s1lty clay loam.| | | ! | | | |
149-601811ty clay, silty|[CL, CH, lA-6, A-T | © | 100 195-100]|80~100165-95 | 35-70 | 15-35
| | clay loam, clay | MH, ML | | | | | | | !
| | loam. | | | | | | | | [
| | | ] | | | | | I !
BeE#*: ! | | ] | | | | | |
Bettgm—mmemeaeeae | 0-4 |Loame——em—ceammaa- [CL, CL-ML |A-4, A-6 | 0-5 [90-100]|80-100]75-100]/60-75 | 20-38 | 5-15
| 4-26|Loam, clay loam |CL IA-6, A-7 | 0-5 [90-100(85-100]75-100(50-85 | 30-45 | 10-25
:26 -60|Clay loam, loam {CL ;A—G, A-T : 0-5 {90-100}85—100,75-100:50-85 I 30-45 l 10-25
|
Ethan-———eceaeme | 0-8 |Loamew=—emememmeaee IcL [A-4, A-6 | 0  [95-100[90-100]180-95 |55-80 | 30-40 | B8-15
| 8-21|Loam, clay loam |CL 1A-6, A-T | 0-5 195-100]90-100]|80-100/55-80 | 30-50 | 10-25
|21-60]Loam, clay loam |CL [A-4, A-6,| 0-5 ]90-100(85-100[75-100]50-95 | 28-45 | 8-20
| ! | | A-7 | ] | | | | |
| | | | | | | | } | |
BhE*: | | | ! | | I | | | |
Bettgw—————memee | 0-4 |Loam————eeeeaoae ICL, CL-ML |A-4, A-6 | 0-5 ]90-100]80-100]75-100[60-75 | 20-38 | 5-15
| 4-26|Loam, clay loam |CL |A-6, A-7 | 0-5 |90-100(85-100]75-100|50-85 | 30-45 | 10-25
,26 60IClay loam, loam ICL :A-6, A-7 : 0-5 I9o 100’85 1oo|75 100:50 -85 , 30-45 | 10-25
|
Talmom———m—————— ; 0-7 IGravelly loam----ESM sc, :A-U , 0-5 |90 100;60 -80 :50 -75 I35 ~60 l 25-40 | 3-15
ML, CL |
| 7-60]1Gravelly sand, law, aM, lA-2, A-1 | 0-10 luo 95 |30-65 |15-35 | 0-35 | <25 | NP-5
| | very gravelly | SW, SM | ] | | | | | |
| | sand, gravelly | | | ! | | | | |
N (VU VR VA VO DO
211 O — ] 8 |Fine sandy loam |SM |A=b o | 100 [90-100]|60-100]3 | 20-30 | NP-5
Blendon 8-36|Fine sandy loam, |SM, SC, |A=4, A-2 | 0 | 100 185-100(60-100]2 | 20-33 | NP-10
| sandy loam, ML, CL | | | | | ] | {
| loam. ] | ] ] | | | |
SP-3M, SM,}A 2, A-4 { 0 %85-100165-100}50 1ooI10 -45 I <30 1 NP-5
| | | | | | | |
I I I | I I | !

|

| |

| |
[36-60|Fine sandy loam, |

| | loamy fine sand,| SM- SC
} l loamy sand. {

See footnote at end of table.
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TABLE 14,--ENGINEERING INDEX PROPERTIES--Continued

Soil survey

| | | Classification [Frag- | Percentage passing [ |
Soi1l name and |Depth| USDA texture | | Iments | sieve numbepr-- |Liquid | Plas-
map symbol | | | Unified | AASHTO | > 3 | | | | 1imit | ticity
| | | | |inches| 4 | 10 | 40 200 | | index
[In | [ | | Pet | ] | [Pct |
| | | | | | | I | | [
BmB* : | | } | | | | | | | |
Blendon=—~———- | 0-8 |Fine sandy loam |SM |A=4 | 0 | 100 |90-100|60-100|35-50 | 20-30 | NP-5
| 8-36|Fine sandy loam, |SM, SC, |A-4, A=2 | © | 100 185-1001/60-100/20-60 | 20-33 | NP-10
| | sandy loam, | ML, CL | | | | | | |
| | loam. | ] | [ | | | | |
136-60|Fine sandy loam, |SP-SM, SM,|A-2, A-4 | 0 |85-100]65-100]50-100]10-45 | <30 | NP-5
| | loamy fine sand,| SM- s¢ | ! | | ] | | |
e e |
Henkin---—--—- | 0-7 }Fine sandy loam ‘SM, sc, lA-2, A-4 : 0-5 {90 100580 100165 100130 -55 i 15-30 = NP-10
ML, CL
| 7-48|Loam, sandy loam,[SM, SC, |a-2, A-4 | 0-5 ]90-100]80-100|65-100]15-55 | 15-30 | NP-1Q
] | fine sandy loam.| ML, CL | | | | | |
[48-60]Stratified fine |SM, SC |A-2, A-U4,| 0-5 ]90-100180-100]35-95 | 5-50 | 15-35 | NP-10
| | sand to clay | | A-1, A-3i | | | ! | |
| | loam. | | | | | | | | i
| ] | } ] | | | I | |
(o] PO —— | 0-18!S1lty clay loam |[CL, CH, fA-6, A-T | © | 100 | 100 [95-100{85-100] 35-55 | 15-25
Chancellor | | | MH, ML | | | | [ ] | |
[18- uu|311ty clay, silty|CL, CH | A=7 | o | 100 | 100 |95-100(85- 1oo| ho-60 | 15-30
| clay loam. | | | | ] | | |
| 44~ 60|Silty clay loam, |CL, CH, {A-6, A-T | O | 100 | 100 |85-100]70- 100| 35-55 | 15-25
: ; clay loam, loam. = ML, MH , : : : ; : : |
|
Ce | 0-9 |Loame—————meo——ae |oL, CL, ML|A-4, A-6 | ©0 | 100 | 100 [90-100170-80 | 30-40 | 5-15
Chaska | 9-40|Stratified silt |CL, cLIML JA-U4, A-6 | O | 100 | 100 |[85-95 |60-75 | 20-40 | 5-15
| | loam to loamy | | | | | | | | i
| | fine sand. [ | | | | | [ | |
| 40-60fStratified silt |SM, ML | A=Y | o | 100 | 100 85-95 [35-75 | <35 | NP-7
| | loam to fine | | | | | [ | | |
e AR T A N TN R MO O
cd | 0-12|S1lty clay-——=—w—- |CL, CH, | A=7 | o | 100 ]95-100190-100|85-100| 45-75 | 20-40
Clamo | | | MH, ML | | i | | [ | |
|12-60|S1lty clay loam, |CL, CH, |A~T7 I 0 | 100 [95-100]190-100|80-100| 45-75 | 20-40
} 1 silty clay. | MH, ML l } ‘ ‘ 1 l { }
Ce | 0-11{Clay—~——==—ceeeme= ICL, CH, AT | o | 100 195-100|90-100|60~85 | 45-75 | 20-40
Clamo | | | MH, ML | | | | | |
|11-361Clay, clay loam, }CL, CH, |A=T | o | 100 ]95-100/90-100]60-95 | 45-75 | 20-40
| silty clay. | MH, ML | | | | | [ | |
136-51|Clay loam, sandy |CL, CH, SC|A-7 | o | 100 |90~ 1oo|7o 100140~75 | 40-60 | 20-30
| | clay loam. | | | | | | |
|51-60|Gravelly loamy  |SM, SW-SM |A-1, A-2 | 0-5 160-95 Iuo 70 |35 60 | 5-35 | <25 | NP=3
i | sand, gravelly | | | | | | | |
| | sand. | | | | I | ! ] |
| | | [ | | | | | | |
ChA¥: | | | ! i | | | | I
Clarno=—e———w—-— } 0-8 {Loam ------------- =0L CL-ML,}A -, A-6 } 0 ; 100 :95-100I85—100g55-90 ‘ 25-40 ‘ 5«20
| 8-29|Loam, clay loam |CL |A-6, A-T7 | 0-5 195-100(90-100180-100155-85 | 30-45 | 10-20
|29-60‘Loam, clay loam ICL ‘A-6, A-T { 0-5 = 1oo|9o 100|80 100150 -80 } 30-45 I 10-20
|
Ronilla——=—m—- : 0-12$Loam ------------- ICL-ML, CL ‘A-u, A—6,= 0 : 100 ‘95 100{75 100150 -90 I 25-45 1 5-20
A-T7
|]12-32|Loam, clay loam ICL JA-6, A-7 | O | 100 ]95-100|85-100|60-90 | 30-50 | 10-25
|32-60] Loam, clay loam, [CL |A-6, A-T | 0-5 195-100[95-100185-100(60-90 | 30-45 | 10-22
| | silt loam. | | | | | | i | |
] | | | ] ] | ] I | |
ChB#: ] ] | | | | | | | |
Clarno=—————- } 0-8 :Loam ------------- ;CL, CL-ML,}A-M, A-6 ‘ 0 : 100 ;95 100:85 100:55 -90 } 25-40 = 5-20
L
| 8-27|Loam, clay loam |CL |[A-6, A-7 | 0-5 |95-100190-100]80-100155-85 | 30-45 | 10-20
|27-60‘Loam, clay loam :CL 1A-6, A-T I 0-5 ‘ 90- 1oo|9o 100 80- 100(50 80 I 30-45 ‘ 10-20
|
Bonilla————== | 0-13]LoaMe—mmcccamaa—= ‘CL-ML, CL EA—H, A-G,I 0 ‘ 100 |95-100175 100I50-90 l 25-45 l 5-20
| | A-T
|13-35] Loam, clay loam ICL |A-6, A=7 | O | 100 [95-100]85- 1oo|60 90 | 30-50 | 10-25
|35-60}Loam, clay loam, {CL [A-6, A-7 | 0-5 195-100]95-100(85-100]60-90 | 30-45 | 10-22
‘ { silt loam. | 1 1 ‘ | [ | % ‘

See footnote at end of table.
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TABLE 14,--ENGINEERING INDEX PROPERTIES--Continued

131

| silt

loam.

| ( | Classification  [Frag- | Percentage passing [ [
Soil name and |Depth| USDA texture | | |ments | sieve number-- |[Liquid | Plas-
map symbol | | | Unified | AASHTO | > 3 | 1 | | 1imit | ticity
| | [ | Jinches] 4 | 10 | 40 | 200 | | index
[In T I [ [ Pet | | | I [ Pct
] | | | | | | | | | |
CkA*: | | ] | | | | | | | [
Clarno——————m——— ! 0-9 1Lo ------------- IcL, ML, |A-4, A-6 | O | 100 195-1oo=85-1oo|55—9o I 25-40 l 3-20
| CL-ML | | | [
| 9-30|Loam, clay loam |CL |A-6, A-7 | 0-5 195-100(90-100]|80-100|55-85 | 30-45 | 10-20
,30 60}Loam, clay loam =CL :A 6, A-T } 0-5 }90 100{90 1oo|80 100I50 -80 i 30-45 : 10-20

Crossplain-———--- | 0-9 |Clay loam—————=——— ICL |A=4, A-6 | © | 100 | 100 |90 100)70-80 | 30-40 | 9-19
| 9-38|Clay loam, clay ICL, CH |A-T | o ] 100 195-100|90-100|70-85 | 40-55 | 15-30
,38 GO}Clay loam, loam ,0L ,A-6, A-T 1 O {95 1oo|95 100:85 100}60 -80 { 30-45 1 10-25

[

Davison-—————m—- | 0-10)Loam~m=mmmmemmmem |CL-ML, CL |A-4, A-6 | O |95~ 1oo|95 100185-95 |60-75 | 25-40 | 5-20
[10-25|Loam, clay loam, [CL, CL-ML,|A-4, A-6 ] O [95-100)95-100(85-100]45-80 | 25-35 | 5-15
| | sandy loam. | sC, SM-5C| ] | | | | | |
:25 60‘Loam, clay loam |CL-ML, CL |A-4, A-6 i 0-5 195- 1oo=95 100185 100‘60 -80 ; 25-40 ‘ 5-20

| ] ]
CmB#*: | ] | | | | | | | | |

Clarno=———mmm——— { 0-8 }Loam ------------- ,CL, CL-ML,}A-M, A-6 } 0 : 100 ;95-100:85-100}55-90 1 25-140 ‘ 5-20

ML,
| 8-29|Loam, clay loam |CL |1A-6, A-T | 0-5 |95-100}90-100]80-100[55-85 | 30-45 | 10-20
:29—60‘Loam, clay loam |CL lA-6, A-T ‘ 0-5 }90 100}90 100‘80 100150 -80 = 30-45 : 10-20

Davison--—mmw——- | 0-10|Loame—————eeee |CL-ML, CL |A-Y4, A-6 | O 195-100]95-100|85-95 |60-75 | 25-40 | 5-20
|10-25| Loam, clay loam, |CL, CL-ML,|A-4, A-6 | O |95-100|95-100]85-100|45-80 | 25-40 | 5-20
| | sandy loam. | sC, SM-sCl| | | | | | | |
:25-60=Loam, clay loam lCL-ML, CL |A-4, A-6 | 0-5 , 5— 100{95-100:85-100:55-80 ‘ 25-40 | 5-20

| ! ]
CoB#: ! [ | | | | [ | ] ]

Clarno=—=———eeeee | 0-8 |Loam————c—ceeeeev |CL, CL-ML, |A~u, A-6 | 0 | 100 |95-100=85-100|55-9o I 25-40 { 5-20
| | | ML | | | |
| 8-27|Loam, clay loam |CL |A-6, A-7 | 0-5 |95-100/90-100}80-100|55-85 | 30-45 | 10-20
I27-60‘Loam, clay loam |[CL |A-6, A-T7 | 0-5 :90-1oo|90-100:80-1oo|50-80 : 30-45 | 10-20
| | | | | | |

Ethan-——eeeeeeme- | 0-8 |Loam-=c—mmoemm—ee |cL ja-4, A-6 | 0 195-100]90-~100]|80-95 |55-80 | 30-40 | 8-15
| 8-21|Loam, clay loam |CL |A-6, A-7 | 0-5 [95-100]|90-100|80-100|55-80 | 30-50 | 10-25
{21-60‘Loam, clay loam ICL {A-u, A-6,I 0-5 ,90 1oo|85-1oo=75-1oo=50-95 ‘ 28-145 % 8-20

A-T
| ! | ] | | | | | | |
CoC¥: | | | | | ! | | ] | |
Clarno—————————- { 0-8 [Loam———e—meome—a—e |CL, CL-ML,|A-4, A-6 ‘ 0 , 100 ,95-100:85-100}55-90 = 25-40 { 5-20
| | ML |
| 8-24|Loam, clay loam |CL |A-6, A-T | 0-5 195-100190-100|80-100[55-85 | 30-45 | 10~20
IZN-SO‘Loam, clay loam |CL |A-6, A=7 | 0-5 [90- 100190 100!80 1oo|50 80 } 30-45 = 10-20
| | ] ! |

Ethan———=———————- | 0-8 |Loam———————eeo—o IcL |a-4, A-6 | 0  ]95-100]90- 100|80 95 |55 80 | 30-40 | 8-15
| 8-21|Loam, clay loam |CL |A-6, A=T7 | 0-5 |95 100|90-100180-100{55-80 | 30-50 | 10-25
121-60|Loam, clay loam |[CL |A-4, A-6,] 0-5 |90-100|85-100|75-100150-95 | 28-45 | 8-20
L | U S R I A |

Cr | 0-161Clay loame—————o- |CL lA-4, A-6 | O | 100 | 100 |90-100|70-80 | 30-40 | 9-19

Crossplain |16-43|Clay loam, clay |[CL, CH 1A=T | o | 100 |95-100190-100|70-85 | 40-55 | 15-30

: 3- 60‘Clay loam, loam ’CL {A—6, A-T : 0 :95 1ool95 100185 1oo=6o -80 I 30-45 : 10-25
DaA-mme— e ] 0-14|Loam, silt loam |CL, ML lA<4, A=6,| O | 100 1}90-100]80-100|60-85 | 30-45 | 5-20

Davis | | | | A-7 | | | | | | |
|14-48|Loam, silt loam, [|CL, ML |A-4, A-6,| O | 100 190-100]/80-100160-85 | 30~45 | 5-20
| | clay loam. | | A=7 | | | | | | |
| 48-60|Loam, clay loam, |CL, ML |A-4, A-6,] O | 100 195-100/85-100}55-90 | 30-45 | 5-20
e T L ol | o |

DaBmmmmmmmm e | 0-14|Loam, silt loam |CL, ML |A-6, AT | O | 100 190-100!80-100|60-85 | 30-45 | 5-20

Davis |14-38|Loam, silt loam, ICL, ML |A-6, A=T | © | 100 |90-100[80-100160-85 | 35-45 | 10-20
| | clay loam. | | | | | | | | ]
}38-60|Loam, clay loam, |CL :A—6, A-T : 0 : 100 l95-1oo:85-1ool55—90 } 30-45 } 10-20

| | | ! |

See footnote at end of table.
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TABLE 14,--ENGINEERING INDEX PROPERTIES--Contlnued

Percentage passing

Classification [Frag-
|

I | | I ] I
Soi1l name and |Depth| USDA texture | |ments | sleve number-- |Liquid | Plas-
map symbol | | | Unified | AASHTO | > 3 | | 1imit | tielity
| | | | |inches| 4 10 40 200 | | index
In 1 ] | [ Pet | [ Pet |
| | | | | | | | | ] |
DbAmemm—em——m e | 0-10|Loam——m—e————e————- |cL |A-6, A=7 | © | 100 |90-100]80-100|60-85 | 30-45 | 10-20
Davis |10-30!Loam, silt loam, [CL fA-6, A=T | © | 100 190-100180-100160-85 | 30-45 | 10-20
| | elay loam. | | | | | | |
|30-36| Sandy loame—=————- | SM, SM-sc,=A-u = 0 %95 100‘90 100175 -95 }35-50 ‘ 20-30 | 5-10
| | SC |
136-60|Gravelly loamy |SW, SW-SM,lA-1 | o 160-95 [45-75 |10-50 | 0-15 | <25 | NP-5
| | sand, gravelly | SM SM-SC | | | | | | | |
| | sand. | | | | | | | | |
| | | | | [ | | | | |
DeA¥, DeB#: | | | | | | | | | |
Delmont=————e——— | 0-8 |Loam==mm—ecacaea—" |CL |A-6, A-4 | O 190-100190-100180-95 |[60-75 | 28-40 | 8-20
| 8-18|Loam, fine sandy |SC, CL, |A-4, A-6 ] 0  |80-100170- 1oo|50 100)35-70 | 20-40 | 5-18
| | loam, sandy | CL-ML, | | ] | | | |
| | loam. | SM-SC | | | | | | | |
| 18-60|Gravelly sand, |SM, SW-SM,lA-1, A-2 | 0-5 |60-100|40-85 |15-50 | 3-30 | <25 | NP-5
| | gravelly 1oamy | SM-SC, SWl | | | [ | | |
B e A S RN NN MU T O
Enet=memm———————— | 0-8 |Loam-—w—me—ee————— IML, CL |a-4, A-6 | 0  |90-100{85-100|70-95 [55-80 | 30-40 | 5-15
| 8-20|Loam, clay loam, |CL, ML, lA-4, A-6 | © 190-100185~100]70-95 |45-75 | 30-40 | 5-15
| | sandy clay loam.| SC, SM | | | | ] | | }
|20-24|Loam, fine sandy |ML, CL, |A-4, A-6 ] © 190-100185-95 |[60-95 |[40-75 | 20-40 | 3-15
| | loam, sandy | SsM, sC | i | | | | | |
| | loam. | | | | | | | | |
| 24-60|Gravelly loamy  |SW, SW-SM,lA-1, A-2,| O |60-95 |45-90 [10-60 | 0-15 | <25 | NP-5
| | sand, gravelly | SM, SM-SC| A-3 | | | | | | |
| | sand. ] | | | | | | I |
| | | | | | | | | ] |
DgB#*: | | | i ] | | | | | |
Dempster———————— | 0-8 1811ty clay loam |CL [A-6, A-T | O } 100 | 100 190-100]85-95 | 30-45 | 10-20
| 8-261S11ty clay loam, |[CL, ML lA-6, A-7,] O | 100 | 100 190-100]75-95 | 30-45 | 7-20
| | silt loam. | | A-b | [ | | | | |
}26-34| Loam, silt loam, |CL, ML |A-4, A-6,| O | 100 | 100 [85-95 [60-95 | 30-45 | 7-20
| | eclay loam. | | A-T | | | | ! | |
|34-60]Gravelly sand, | SM, SW, lA-2, A-1,| O |55-90 |30=75 120-60 | 3-30 | <25 | NP-5
| | gravelly 1oamy | SW-3M, | A-3 | | | | | |
] | sand, very | GP-GM | ] | | | | | |
} | gravelly sand. : % ‘ 1 ‘ 1 1 1 ‘
Graceville———w-- | 0-181811ty clay loam [CL |A-6, A-T | © | 100 | 100 1}95-100}85-95 | 35-45 | 11-20
|18-52|S11ty clay loam, |CL |A-4, a-6,] © | 100 | 100 [90-100]70-90 | 30-45 | 8-20
[ | s1lt loam. | | A=7 | | | | | | |
|52~601Gravelly sand, |SM, GW-GM,|A-1, A=2 | O |40-80 [30-70 |20-50 | 5-30 | <25 | NP-4
| | gravelly loamy | SW- SM, am| | | | | | | |
| | sand. | | | | | | | ! |
| I | | | | | ! [ | |
Do | 0-9 |Clay loam————-—-= |CL lA-6, A=T | © | 100 | 100 85-95 |70-80 | 35-45 | 12-20
Dimo | 9-29|Clay loam, loam, |CL |A-6, A-T | O  190-100]85-100185-95 |50-80 | 35-45 | 12-20
| | sandy clay loam. | | | | | | | | |
|29-60|Gravelly sand, | sSM, Sp-SM,|A-1, A-2,| 0-5 |60-100]40-90 [20~60 | 5-30 | <25 | NP-5
| | gravelly loamy | SW-SM, | A-3 | | | | | |
| | sand. | sSM-3C | | | | | | | |
| | | | | | | | | | |
FEeA¥%, EeB# | | | | | | | | | |
EgaN-m———mm————— | 0-8 |Silty clay loam |CL, ML IA-6, A7 | 0 | 100 | 100 [95-100]85-100] 35-50 | 10-25
| 8-301811ty clay loam }CL, CH, lA-6, A=T7 ‘ 0 } 100 ;95 1oo|90 100%80 1oo= 35-55 l 10-30
| | ML, MH
130-601Clay loam, loam |CL, CH, [A-6, A-T | 195- 1oo|80 1oo|7o 100/60-85 | 30-55 | 10-25
i | | ML, MH [ [ | | |
| | | } | | | I | | |
Ethan-~=e———caa= | 0-8 |Loam=e—m—mem——a——— |CL JA-4, A6 | O 195-100190-100]80-95 [55-80 | 30-40 | 8-15
| 8-21|Loam, clay loam |CL |A-6, A-T | 0-5 ]95-100]190-100|80~100}55-80 | 30-50 | 10-25
}21 GO‘Loam, clay loam !CL :A—h, A-s,l 0-5 ’90 1oo|85 100}75 1oo=50-95 ‘ 28-45 l 8-20
A-T7
| I I I | | I I

See footnote at end of table.
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TABLE 14.--ENGINEERING INDEX PROPERTIES--Continued

133

| | | Classification [Frag- | Percentage passing I [
Soil name and |Depth| USDA texture | | |ments | sieve number-- |Liquid | Plas-
map symbol | | | Unified | AASHTO | > 3 | I | 1imit | ticity
| | ] | |inches| 4 ] 10 | 40 | 200 | | index
T In | | | [ Pet | ] | T [ Pct |
I = | | | | | | [ | |
EfA% | ] | | ! | | | | | |
Egan——————————== | 0-8 |Silty clay loam |CL, ML |A-6, A=7 | 0 | 100 | 100 195-100]85-100| 35-50 | 10-25
| 8-30|S1l1ty clay loam :CL, CH, =A-6, A-7 } 0 { 100 :95-100!90-100}80-100‘ 35-55 ‘ 10-30
| ] ML, MH
|30-60|Clay loam, loam |CL, CH, |a-6, A-T | O |95-100|80-200]|70-100160-85 | 30-55 | 10-25
L e R T |
| |
Trent——-———————- | 0-12|811ty clay loam ‘CL, CH, IA-S, A-T { 0 : 100 l 100 }95-100‘90-100, 35-55 { 10-30
| ML, MH
[12-381311ty clay loam |CL, CH |A-6, A~T | © | 100 195-100]90-100|80-100] 35-55 | 15-30
|38-60|S1i1t loam, silty |CL |a-6, A-T7,1 O | 100 190-100|85-100|70-100] 30-50 | 8-25
| | clay loam. | | a-b | i [ | [ [ l
| | i | | | | | | | |
EgB* | | | | | | | ] | | |
Egan——————ec—ae—- | 0-8 |Silty clay loam |[CL, ML |A-6, A-T | © [ 100 | 100 [95-100]85-100| 35-50 | 10-25
| 8-26|811ty clay loam |CL, CH, }A-G, A-T : 0 { 100 %95 100‘90 1oo=so 100} 35-55 : 10-30
| | | ML, MH
|26-60[Clay loam, loam |CL, CH, |A<6, A-T | © |95~100]80-100|70-100|60-85 | 30-55 | 10-25
L S U O I S N R DO
Wentworthe=e——e—e—- | 0-8 |S1lty clay loam |[CL |1A-6, A=T | O | 100 | 100 |95-100{85-100| 35-50 | 11-25
} 8-2618S11ty clay loam, |CL, CH, MH|A-6, A-T | © | 100 | 100 [95-100(/80-100| 35-55 | 10-30
| | silt loam. | | | | | | | |
|26-36|Stratified silty [CL, ML |A-4, A-6,1 O ] 100 ]95-100|85-100]60-100| 30-50 | 5-25
| | elay loam to | A-T | | | | l |
| | s1lt loam. | | | ] | | |
{36 60=C1ay loam, loam |CL ,A-s, A-T } 0-5 ,95 1oo|90 100:85 1oo|55 85 } 30-50 & 10-25
2 o V. U - | 0-8 JLoam————cmmema—am |ML, CL la-4, A-6 1 0 |9o-1oo|85 100]70-95 |55 80 | 30-40 | 5-15
Enet | 8-25|Loam, clay loam, |CL, ML, |A-4, A6 | O 190-100|85-100|70-95 |“5-75 | 30-40 | 5-15
| | sandy clay loam.| SC, SM | ] | | | | |
}25-30| Loam, fine sandy |ML, CL, [A<4, A-6 | © 190-100185-95 160-95 lu0-75 | 20-40 | 3-15
| | loam, sandy SM, sC | | | | | | | |
I | loam. | | | | | | | |
|30-60|Gravelly loamy |SW, SW-SM,lA-1, a-2,| O 160-95 |45-90 |10-60 | 0-15 | <25 | NP-5
| | sand, gravelly | SM, SM-SC| A-3 | | | | | | |
| | sand. | | | | | | | | }
] | | | ! | | | | | |
EsD#: | | | ] | | | ! I |
Ethan--—-~————-- | 0-8 |Loam-————mmemeee |cL |A-4, A-6 ] O 195-100(90-100|80-95 |55-80 | 30-40 | 8-15
| 8~21|{Loam, clay loam |CL |A-6, A~T7 | 0-5 [95-~100190-100}80-100|55-80 | 30-50 | 10-25
121-60|Loam, clay loam |CL |A-Y4, A-6,] 0-5 [90-100!85-100]75-100[50-95 | 28-45 | 8-20
L : T N R |
Betts————mmee— | 0-9 |Loam—=—————m—eeeeme |CL, CL-ML |[A-4, A-6 | 0~5 [90-100|80-100|75-100160-75 | 20-38 | 5-15
| 9-261Loam, clay loam |CL |A-6, A-7 | 0-5 [90-100[85-100}75-100150-85 | 30-45 | 10-25
}26 60}01ay loam, loam :CL :A—6, A-T : 0-5 ;90 100}85 -100]75-100150-85 | 30-45 | 10-25
| | | !
EtB*: | | | | | | | | | | |
Ethan-————w—we—- | 0-8 |Loam-=m——meamaa—— |cL |A-4, A-6 ] 0  |95-100190-100(80~95 |55-80 | 30-40 | 8-15
| 8-21|Loam, clay loam ICL |A-6, A-T | 0-5 |95-100]190-100{80-10055-80 | 30-50 | 10-25
I21 -60 1Loam, clay loam }CL ||A-u7 A- 6,{ 0-5 ‘90 100}85 100|75 1oo|50-95 } 28-45 | 8-20
A- |
| | | | | | i I | |
0= -1 s O — | 0-9 IS1lty clay loam |CL, ML |A-6, A-T | O | 100 | 100 l95-1oo|85-1oo| 35-50 | 10-25
, 9-22 ‘Silty clay loam }Cﬁi cgﬁ =A-6, A-T } 0 , 100 }95-100190-100{80-100! 35-55 | 10-30
s | |
|22-60|Clay loam, loam |CL, CH, |1A-6, A-T | © 195-100180-100170-100|60-85 | 30-55 | 10-25
L T I T R A R |
| |
EtC#: | ! | | | ] | | | ! |
Ethan------ce-— | 0-8 [Loam—————e—oeeeum IcL |A-4, A-6 { 0  }95-100]90-100|80-95 |55-80 | 30-40 | 8-15
| 8-21|Loam, clay loam |CL |a-6, A-7 | 0-5 |95-100)90-100|80-100|55-80 | 30-50 | 10-25
:21 -60 lLoam, clay loam :CL !A-h, A= 6,: 0-5 {90 100:85 -100]75-100]50-95 | 28-45 | 8-20
A-T | | ! |
! ! | | I | |

See footnote at end of table.
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TABLE 14.--ENGINEERING INDEX PROPERTIES--Continued

Soil survey

| | I Classification [Frag~ | Percentage passing | ]
Soll name and |Depth| USDA texture | | |ments | sieve number--— |Liquid | Plas-
map symbol | ! | Unified | AASHTO | > 3 | | | | limit | ticity
| | | | |inches| U ] 10 | 40 | 200 | | index
[In | ] ] ["Pct | | | ] [ Pct |
| | | | I | I | | | |
BtC#*: | | | | | | | | | |
ERAN—-——mm—————— | 0-8 |Silty clay loam |[CL, ML |A-6, A=T | O | 100 | 100 }95-100(85-100] 35-50 | 10-25
: 8-23 ‘Silty clay loam :CL, CH, :A-G, A=T I 0 { 100 I95-1oo=90-1oo=80-100} 35-55 % 10-30
ML, MH
| 23-60|Clay loam, loam |CL, CH, |A-6, A-7 | 0 195-100180~100(70-100]160-85 | 30-55 | 10-25
o i A R N U T T T
3 (7 P | 0-8 [|Silty clay loam |CL, CH, |A=T | o | 100 | 100 195-100}90-100| 45-70 | 20-35
Huntimer | | | MH, ML | | | | | | | |
| 8-20I8ilty clay loam, |CL, CH, |A=T | o | 100 | 100 195-100190-100]| 45-70 | 20-35
] | silty clay. | MH, ML | | i | | | | |
|20-44]S11ty clay loam, |CL, CH, [A=T | o | 100 | 100 195-100190-100| 40-65 | 15-30
| | silty clay. | MH, ML | | | | | | | |
|44-60]S11ty clay loam, ICL CH, MH|A-6, A-T | © | 100 [95- 1oo|95 100]85-100| 35-55 | 11-25
|| e toem | : f |I || | ! | |
La | 0-27181lty clay loam |[CL, CH, |A=7 | o | 100 | 100 195-100/85-95 | 40-65 | 14=35
Lamo | | | ML, MH | | | | | | | |
|27-601S11ty clay loam, [CL, CH JA-T, A<6 | © | 100 | 100 195-100185-95 | 30-55 | 11-35
| | silt loam. | | | | | | | | |
| | | | ] | | | | | |
Or#: | | | | | | | | | | |
Orthents. | | | | [ | | | | | |
| | | | | | | | | | |
Aquents. ! ] | | | | | | | | |
| | | | | | | | | | |
Ro | 0-20]S1ilt loam=====——- |CL [A-4, A6 | 0 | 100 | 100 [95-100]65-100| 25-50 | 7-20
Roxbury 120-361811t loam, silty |CL JA-4, A-6,| O | 100 | 100 |95-100/80-100] 30-50 | 8-25
| | elay loam. | | A-7-6 | | | | | | |
136-60|Si1t loam, silty |ML, CL |A-4, A-6,] O } 100 | 100 195-100}65-100] 30-50 | 7-25
{ : clay loam, loam. | ; A=7-6 : ; ; { : ;
Rv | 0-8 |S1lt loam-==wm———- |CL |[A-4, A-6,] O | 100 | 100 |95-100]80-100| 30-45 | 8-20
Roxbury Variant | | | | A-T | | | | | |
| 8 ZN{Silt loam=—————== =CL :A—M, A-6,{ 0 : 100 { 100 |95-100I80-1ool 30-45 ‘ 8-20
| A-7
| 24-45|Clay, silty clay |CH, MH |A=7 | o | 100 195-100195-100|65-100} 50-70 | 20-40
[45-601Clay loam, clay, |CL, CH |A=7 | o | 100 [95-100{90-100|60-95 | U45-70 | 20-40
A R A T B S R N
Sa. | 0-28]811ty clay loam |CL lA-6, A-7 | © ] 100 | 100 [95-100(85-95 1 30-50 | 10-25
Salmo 128-36| 811ty clay loam, |CL |A-6, A=T | O | 100 | 100 195-100(85-95 | 30-45 | 10-20
| | silt loam. | | | | | | | | |
|36-601S11ty clay loam, ICL, CH |A=7 | o | 100 |95~ 100190 100(75-95 | 40-60 | 15-35
| | sllty clay, clayl [ | | | | | |
R % ! L '| TR 1
Te | 0-18!511t loam———~=== IML, CL |A-4, A-6,] O | 100 | 100 195-100180-100]| 27-50 | 5-20
Tetonka | | | | A-T7 | | | | |
118-34|Clay, silty clay,|CL, CH, 1 A=7 | o {195- 1oo|95 100185-100|65-100] 40~70 | 15-35
| | elay loam. | MH, ML | | | | | | |
|34-60|Clay loam, silty |CL, CH |A-6, A<-T | O 195- 100|95 100|80 100(55-95 | 30-60 | 11-30
! | clay loam. ] [ | | | | | |
| | | | | | | | | |
Wal#: i | | | | | | | | |
Wakondg————mmmm- | 0-8 1S1lty clay loam |CL |A-6, A-T | © | 100 | 100 |90-100]85-100| 30-50 | 10-25
| 8-32|511t loam, silty |CL {A-6, A-T | O | 100 [95-100(90-100(85-100| 30-50 | 10-~25
| | clay loam. | | | | | [ | |
}32 -60 }Clay loam, loam }CL =A-6, A-T { 0 }95 100195 1oo=85 -95 {60 -80 i 35-50 | 11-25
i
Wentworth-———--- | 0-9 |Silty clay loam |[CL |a-6, A-7 | o0 | 100 | 100 1{95-100]85-100] 35-50 | 11-25
| 9-22]Silty clay loam, |CL, CH, MH|A-6, A-T | O | 100 | 100 |95 100(80-100] 35-55 | 10-30
| | silt loam. | | | | | | | ]
| 22-42|Stratified silty |[CL, |A-4, A-6,] O | 100 [95- 100185-100|6o 100] 30-50 | 5-25
I | clay loam to | | A-7 [ | | | | |
| | silt loam. | | | | | | | | |
}42- :CL }A-G, A=7 l 0-5 ,95 100:90-100}85-100:55-85 I 30-50 } 10-25

See footnote

60=CIay loam, loam

at end of table.
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TABLE 14,--ENGINEERING INDEX PROPERTIES--Continued
] [ T~ Classification |Frag- | Percentage passing [ ]
Soil name and |[Depth| USDA texture | [ |[ments | sieve number—- |Liquid | Plas-
map symbol | | | Unified | AASHTO | > 3 | | I | limit | tieity
] | ] | linches| 4 | 10 | 40 | 200 | | _index
[ In | | I [ Pet | | [ I [ Pect
| | | | | I | | | | |
WaA#: ! | | | ! | | | | |
Chancellor——---- } 0-111S1ilty clay loam }CL, CH, ‘A-G, A=T ‘ ) } 100 } 100 ‘95-100}85-100‘ 35-55 ‘ 15-25
| MH, ML
J11- 36|Silty clay, siltyICL CH [A=7 | 0 | 100 | 100 [95-100{85-100] 40-60 | 15-30
[ clay loam. | | ] | | | | |
136- 60lSilty clay loam, ICL CH, |A<6, A-T | O | 100 | 100 [85-100]70-100| 35-55 | 15-25
| | elay loam, loam. | | | ] | | | | |
| | | | | | | | | | |
WeA#%: i | | | | | ] | | | |
Wentworthe———ee- | 0-9 |Silty clay loam |CL |A-6, A=T | O ] 100 | 100 [95-100]85-100| 35-50 | 11-25
| 9-22|811ty clay loam, |CL, CH, MH|A-6, A-T | © | 100 | 100 [95-100180-100| 35-55 | 10-30
| | 811t loam. | ] ! | ! | | |
|22-42|Stratified silty |CL, ML |A-4, A-6,| O | 100 195-100185-100160-~100| 30-50 | 5-25
| | clay loam to | | A=7 | | | | | | |
| | silt loam. | | | | | | | | |
:U2—60:Clay loam, loam =CL }A-6, A=T l 0-5 195 100}90-100185-100%55-85 I 30-50 I 10-25
Chancellor————-- | 0-111811ty clay loam =CL, CH, %A-G, A=T = 0 ‘ 100 { 100 |95-1oo|85—1oo= 35-55 { 15-25
MH, ML
111-36]S11ty clay, silty|CL, CH |A=7 | o | 100 | 100 |95-100]85-100| 40-60 | 15-=30
| | clay loam. | | | ] I | | | |
|36-601S1ity clay loam, |CL, CH, |A-6, A-T | O | 100 | 100 |85 100]70-100| 35-55 | 15-25
{ : clay loam, 1oam.{ ML, MH { { : : ' : { {
Wakonda——————=—m | 0-8 |Silty clay loam |[CL |a-6, A-7 | 0 | 100 | 100 [90-100]85-100] 30-50 | 10-25
| 8-32}811t loam, silty [CL A6, A=-T | O | 100 195-100190-100]85-100| 30-50 | 10-25
| | clay loam. [ | | | ! | ] |
I32-6OIC1ay loam, loam ICL 1A-6, A=T I 0 =95 100‘95 100185 =95 :60 -80 : 35-50 : 11-25
!
| [ T —— { 0-161Silty clay loam |CL, CH, |A=T ] 0 | 100 100 195-100185-100} 40-60 | 15-30
Worthing | ] MH, ML | | | | | | |
16-42[Silty clay, clay |CH, MH |A=7 | o | 100 00 195-100185-100] 50-70 | 22-35
| A-T7 ! o | 100(90-100170-100] 40-65 | 15-30
| | | |
| | | |
| I I |

{
|42-60)S11ty clay, silty|CL, CH,
|
|
!

{ loam. |
| |

]

|

|1
100 195-

|

|

]

# See description of the map unit for composition and

behavior characteristics of the map unit.
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TABLE 15.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS

Entries
Absence of an

profile.

]

" and "Organic matter" apply only to the surface layer.

Entries under "Eroslon factors--T" apply to the entire

entry indicates that data were not availlable or were not estimated

under "Wind erodibility group

[The symbol < means less than.

|
lerodi-|

Erosion [Wind

|Salinity| Shrink-swell| factors

r

Soil
reaction|

Avallabl

!

|
|Depth| Permeabilit

Soil name and

Organic
matter

| Ibilityl

potentilal

water
capacity

map symbol

| T lgroup

| K

I
e |
|
]

|
y !
|
|
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at end of table.
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TABLE 15.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued
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# See description of the map unit for composition and behavior characteristics of the map unit.
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TABLE 16.--SOIL AND WATER FEATURES

["Flooding" and "water table" and terms such as "rare," "brief," "apparent," and "perched" are explained in the
text. The symbol > means more than. Absence of an entry indicates that the feature 1s not a concern]

| | Flooding I High water table | | Risk of corrosion
Soi1l name and |Hydro-| T | | | | |Potentlall ]
map symbol | logicl| Frequency | Duration |Months | Depth | Kind |[Months | frost |Uncoated |Concrete
|group | | | | | I | action | steel
e = |
Ac | B |Occasional |Brief----- IMar-0ct|3.0-6.0| Apparent | Oct-Jun|High=e~-— |Moderate |Low.
Alcester | | | | ]
| | | | i | | |
AP e | B |Frequent—----|Briefe—mu- |Mar-Aug| 0-2.0|Apparent]|Oct-Jun|High |High |Moderate.
Arlo | | | | | | | | |
| | | | | | | | | |
Ba | D INone—=wemu-x | -— | —— | +1-2.0|Apparent |Jan-Dec|High-—--- | High-~-~=|Moderate.
Baltic | | | | | | | | |
| | | | | | | | | |
Bb | D |Nonew=—me—a- | — | ——- | +2-0.0|Apparent|{Jan-Dec|High |High |Moderate.
Baltic | | | | | | | | [
| | | | | | | | | |
BeE#: | | | | | | | | |
BettS—mmmm e | B (B[} o Y- T — | - [— ] 6.0 | === | ——- |Moderate |High———-- [Moderate.
| | | | | | | | | |
Ethan-eeeeccececaaa- | B ([} o (- Ter— | - | ——- ] 6.0 | === [ |IModerate |Moderate I|Moderate.
| | | | ! | | | |
BhE*: | | | | | | | | | |
Bett8—————mmmmmeem | B [0 Y- Tr—— | — | = | 6.0 | === | ——— |Moderate {High ----- |Moderate.
| | | | | | | |
Talmo-——=nm——————— = A [[1e] Y- Te— | —-_— | ——- | >6.0 1 - { —-— :Low ------ 1Moderate }Low.
| | | ]
BRA-———r e | B (B[ V- T— | - | ——— | 6.0 | === [ |Moderate |Moderate |Low.
Blendon | | | | | | | | |
| ! | ] | | | | | |
BmB¥*: ! | | | | | | [ | |
Blendon-=—————e— | B |INone———eeeex | - | ——- | 6.0 | === | ——- |Moderate |Moderate |Low.
| | | | ! | [ | |
Henkin-e-eeeeeeen | B (D) s —— | —_— J— ] 6.0 | ~—- | ——- |[Moderate |Moderate |[Low.
| | | ! | | ! |
Ca——mmmmmm e | ¢ |Frequent-—---|Brief———--— |Sep-Jun| 0-3.0|Perched |Sep-Jun|High-—=~- |High=----~|Moderate.
Chancellor | ] | | | | | |
| | | | | [ I |
Ce | B/D |Frequent-—--|Brief—e--- |Apr-Jun|1.0-3.0| Apparent |Nov-Jun|Highe=—== |High===ae | Low.
e A A O e e
cd | ¢/D |Occasional |Long------ IMar-Oct| 0-3.0|Apparent|Oct-Jun|High--==- |High=—eex |High.
Clamo | | | | | | | | | |
| | | | | | [
Ce ] ¢/D |Occasional |Long-=—-=-- |Mar-Sep| 0-3.0|Apparent|Oct-Jul|High |High |High.
Clamo | | | | | | | |
| | | | | | | | | |
ChA*, ChB¥: | | | | i | | | | ]
Clarn0-——weeeeaa- | B INone=——eeee- | —_— | -—— | 6.0 | === | - |[Moderate |Highe——-- {Moderate.
| | | | | | | |
Bonilla—ee—ceama—e | B :Frequent----IVery briefIApr-Oct,3.0 6.0|Perched |Oct- Jun:Moderate ;High ----- IModerate.
[ | | | |
CkA¥: | | | | | | | ] | |
Clarno—————m~—weea | B DL} o - TE— | -— | ~—- |3.0-6.0IPerched |Oct=Jul |Moderate |High-—--—- IModerate.
| | | | ! | | |
Crossplain-—-—--- | ¢/D |Frequent----|Brief-—=-- |Sep-Jun| 0-3.0|Perched |Se p-Jun‘High ----- }High ————— | Moderate.
! | | | | |
Davisonee——m—emaa | B |INone~—mmm—ux| — | —— |1.5-4.0|Perched |Mar-Jun|High-——--- |High-———- {Moderate.
| | | | ] | | | | |
CmB# ; | | | | | ! | | | |
Clarno————meem——- | B BT T —— | -— | ——— | >6. [— | - |Moderate |Highe-=-- |Moderate.
| | | | | | | |
Davison————————a—- | B |INone=—emeem- | -— | === [1.5-4,0]|Perched |Mar-Jun|High |High |Moderate.
[ | | | | | | |
CoB#*, CoC¥*: | | | | | | | | | |
Clarn0=mwewe-aeee— | B (D10 V- T— | -—— | ——— | >6.0 | === { — |Moderate |High==—-- :Moderate.
| | | | ] ! |
Ethan——eecoeaaeo ] B (D13 Y- Tr—— | E— | ——- | 6.0 | —-== | - {Moderate |Moderate }Moderate.
| | | I | I | I
See footnote at end of table.
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TABLE 16.--SOIL AND WATER FEATURES--Continued
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table.

end of

See footnote at
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TABLE 16.--SOIL AND WATER FEATURES--Continued

| ] Flooding ! High water table | [ Risk of corrosion
Soil name and |Hydro-| | | | | |Potentiall |
map symbol | logicl Prequency | Duration |Months | Depth | Xind |IMonths | frost |Uncoated |Concrete
|group | | | | | | | action | steel |
I | | | I F& 1 | | |
| | [ | | | | | | |
Sa | ¢/D |PFrequent—-—--|Brief-—--- |IMar-Oct | 0—2.5|Apparent|Sep-Jun|H1gh ----- [High=e—=—w | High.
Salmo | | | | | | |
| | | | | | I
Te | ¢/D |None—wme——-- [ —— | -—-= | +1-1.0|Perched IJan-DecIHigh |High |Moderate.
Tetonka | | | ] | | | | | |
! | | | | | | | | |
WaA#*: | | | | | | ] | | |
Wakonda-——=———am——— { c :None -------- | — | ——- |1.5-4.0|Perched |Sep-Jun|High |High |Moderate.
| | | | | | |
Wentworthewe—eeea } B INone -------- = E— ; - 13.0-6.0|Perched |Oct-Jull|High |High }Moderate.
| | | | |
Chancellop——————- ! c :Frequent-—-—lBrief ----- ‘Sep-Junl 0-3.0|Perched ISep-Jun{High ,High {Moderate.
| | |
WeA*: | | | | | | | | |
Wentworthe—ee———- % B {None -------- l —-— { -— I3.0-6.0lPerched IOct JullHigh ————— ‘High ----- HModerate.
Chancellor———e——- } c |Prequent—---|Brief=———- | Sep~Jun| 0-3.0|Perched |Sep~Jun|High———=—= |High-———- |Moderate.
| | | | | ! | | [
Wakonda=ma——wae—a- ‘ c {None -------- 1 - : — |1.5-H.0=Perched | Sep=Jun|High==—-= |High=-~-—-|Moderate.
] |
Wo | D |None=——————o | - | | +1-1.0|Perched |Jan-Dec|High-e=— |High=—mm- |[Moderate.
Worthing ; } | : { | :

I | | l

* See description of the map unit for composition and behavior characteristics of the map unit.
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TABLE 17.--ENGINEERING INDEX TEST DATA
[Dashes indicate data were not avallable]
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!
Soil name | Family or higher taxonomic class
|
l
Alcester | Fine-silty, mixed, mesic Cumulic Haplustolls
Aquents | Mixed, mesic Typic Psammaquents
Arlo | Fine-loamy over sandy or sandy-skeletal, mesic Typic Calciaquolls
Baltic- | Fine, montmorillonitic (calcareous), mesic Cumulic Haplaquolls
Betts | Pine-loamy, mixed (calcareous), mesic Typlc Ustorthents
Blendon | Coarse-loamy, mixed, mesic Pachic Haplustolls
Bonllla | Fine-loamy, mixed, mesic Pachic Haplustolls
Chancellor | Fine, montmorillonitic, mesic Typlc Argilaquolls
Chaska | Fine-loamy, mixed (calcareous), mesic Mollic Fluvaquents
Clamo -—---| Fine, montmorillonitic, mesic Cumulic Haplaquolls
Clarno | Fine-loamy, mixed, mesic Typlc Haplustolls
Crossplain | Fine, montmorillonitic, mesic Typic Arglaquolls
Davis | Fine-loamy, mixed, mesic Pachic Haplustolls
Davison | Fine-loamy, mesic Aquilc Calcilustolls
Delmont | Fine-loamy over sandy or sandy-skeletal, mixed, mesic Typic Haplustolls
Dempster | Pine-silty over sandy or sandy-skeletal, mixed, mesic Udic Haplustolls
Dimo | Fine-loamy over sandy or sandy-skeletal, mixed, mesic Pachic Haplustolls
Egan | Fine-silty, mixed, mesic Udic Haplustolls
Enet--- | Pine~loamy over sandy or sandy-skeletal, mixed, mesic Pachic Haplustolls
Ethan | Fine-loamy, mixed, mesic Typic Caleclustolls
Graceville | Fine-silty, mixed, mesic Pachic Haplustolls
Henkin | Coarse-loamy, mixed, mesic Udic Haplustolls
Huntimer | Fine, montmorillonitic, mesic Udic Haplustolls
Lamo | Fine-silty, mixed (calcareous), mesic Cumulic Haplaquolls
Orthents | Loamy-skeletal, mixed, mesic Typic Ustorthents
Roxbury | Fine-silty, mixed, mesic Cumulic Haplustolls
Roxbury Varlant———-- «=---=| Pine silty over clayey, mixed, mesic Cumulic Haplustolls
Salmo | Fine-silty, mixed (calcareous), mesic Cumulic Haplaquolls
Talmo | Sandy-skeletal, mixed, mesic Udorthentic Haplustolls
Tetonka - | Fine, montmorillonitic, mesic Argiaquic Arglalbolls
Trent | Fine-silty, mixed, mesic Pachic Haplustolls
Wakonda - | Fine-silty, mesic Aquic Calclustolls
Wentworth | Fine-silty, mixed, mesic Udlc Haplustolls
Worthing ‘ Fine, montmorillonitic, mesic Typlc Arglaquolls
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