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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 McPherson County Conservation District. Financial
assistance was furnished by the South Dakota Department of Revenue, the
McPherson County Commissioners, and the Old West Regional Commission.
Some technicial assistance was provided by the Plant Science Department,
South Dakota State University. Major fieldwork was performed in the period
1974 to 1979. 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: Harvesting tame hay in an area of Williams-Bowbells loams, 1 to 6
percent slopes. The Williams soil is on the higher parts of the landscape, and
the Bowbells soil is in the swales.
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foreword

This soil survey contains information that can be used in land-planning
programs in McPherson 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

vii






soil survey of

McPherson County, South Dakota

By Loren D. Schultz, Soil Conservation Service

Soils surveyed by Loren D. Schultz, Robert R. Blank, James A. Clausen,
Nilo G. Reber, and Richard L. Schiepp, Soil Conservation Service,
Thomas J. Martin, South Dakota State University, and

David M. Bowes, South Dakota Division of Conservation

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

MCPHERSON -COUNTY is in the north-central part of
South Dakota (fig. 1). It has a total area of 736,640
acres, which includes about 2,624 acres of water. Leola
is the county seat. Other towns and communities are
Eureka, Greenway, Hillsview, Long Lake, and Wetonka.

About half of the acreage in the county is cropland,
and half supports native grass (3). Alfalfa, spring wheat,
oats, and flax are the main crops. Barley, corn for silage,
rye, and sunflowers also are important. Growing cash
crops and hay, raising beef cattle, and dairying are the
main farm enterprises.

. u
e =
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Figure 1.—Location of McPherson County in South
Dakota.

general nature of the county

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

climate

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

McPherson 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 Leola, South Dakota,
in the period 1959 to 1977. Table 2 shows probable
dates of the first freeze in fall and the last freeze in
spring. Table 3 provides data on length of the growing
season.

In winter the average temperature is 14 degrees F,
and the average daily minimum temperature is 3
degrees. The lowest temperature on record, which
occurred at Leola on December 31, 1967, is -35
degrees. In summer the average temperature is 69
degrees, and the average daily maximum temperature is
84 degrees. The highest recorded temperature, which
occurred at Leola on July 10, 1966, is 109 degrees.

Growing degree days are shown in table 1. They are
equivalent to “heat units.” During the month, growing



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

The total annual precipitation is about 19 inches. Of
this, 15 inches, or 80 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 12 inches. The heaviest
1-day rainfall during the period of record was 3.75 inches
at Leola on June 18, 1964. Thunderstorms occur on
about 36 days each year, and most occur in summer.
Halil falls at times in scattered small areas.

The average seasonal snowfall is about 35 inches.
The greatest snow depth at any one time during the
period of record was 16 inches. On an average of 26
days, at least 1 inch of snow is on the ground. The
number of such days varies greatly from year to year.
Blizzards occur several times each winter.

The average relative humidity in midafternoon is about
60 percent. Humidity is higher at night, and the average
at dawn is about 80 percent. The sun shines 75 percent
of the time possible in summer and 55 percent in winter.
The prevailing wind is from the northwest. Average
windspeed is highest, 13 miles per hour, in spring.

physiography, relief, and drainage

The central and western parts of McPherson County
are on the Missouri Coteau. The relief dominantly is
undulating to hilly. Many potholes or closed depressions
are in these parts of the county, and the drainage
pattern is poorly defined. Spring Creek is the main
drainageway. It flows westward to the Oahe Reservoir.

The eastern part of the county is on the Drift Prairie
part of the James River Lowland (7). Relief dominantly is
nearly level to undulating. The drainage pattern is well
defined. The two principal drainageways are Foot and
Snake Creeks. They flow southeast to the James River.

Land elevation ranges from 1,400 feet above sea.level
in the southeastern part of the county to about 2,100
feet in the north-central part.

settlement

McPherson County is named after James B.
McPherson, a Civil War general. It was established by
the Territorial Legislature in 1873. The original county
included land now in North Dakota and excluded a small
area along the eastern border now within the county.
The present boundaries were established in 1885, The
first permanent settlers arrived in 1882 (70). In March
1884, Leola was made the county seat. The population
of the county was 5,940 by 1890 and peaked at 8,774 in
1930. It declined to 5,022 by 1970. Eureka has a

Soil survey

population of 1,547, Leola has one of 787, Long Lake
has one of 128, and Wetonka has one of 31.

Railroads have served the county since the early
1880's. South Dakota Highways 10, 45, and 47 and
County Highway 247 are the main highways. Most rural
areas are served by all-weather roads, which carry traffic
to centers of trade.

farming

Farming is the principal enterprise in McPherson
County. About 66 percent of the farm income is derived
from the sale of livestock and livestock products (77).
The first settlers grew mostly wheat. Eventually, fertility
was reduced and wind and water erosion were prevalent.
The McPherson County Conservation District was
organized in 1954 to alleviate this situation (9). Grass
was seeded on eroding cropland, and trees were planted
to provide protection for farmsteads and to help control
wind erosion.

In 1975, there were 670 farms in McPherson County.
The average size farm is 1,090 acres. The trend is
toward fewer and larger farms.

According to the South Dakota Crop and Livestock
Reporting Service, about 83,000 acres was planted to
spring wheat in 1977, 83,000 acres to alfalfa hay, 46,900
acres to oats, 20,300 acres to flax, 16,100 acres to
barley, and 29,300 acres to corn. The corn from 22,000
of these acres was harvested for silage. The rest was
harvested for grain. Rye, sorghum, and sunflowers are
also grown.

natural resources

Soil is the most important natural resource in
McPherson County. It provides a growing medium for
crops and for the grass 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. Deep wells, drilled to a depth
of 1,600 to 2,000 feet, also provide a source of water
(8). Water quantity generally is greater in the deep wells,
but the quality is poor because of a high content of
soluble salts. Dugouts in areas of Heil, Nishon, Parnell,
and Tonka soils provide additional water for livestock
and wildlife. Crompton, Elm, Eureka, Leola, and Wolff
Lakes provide opportunities for fishing, boating, and
waterfowl hunting. The drainageways flow only
intermittently and provide water only during periods of
snowmelt and high rainfall. In some areas shallow
ground water of good quality is available in sufficient
volume for irrigation.

Sand and gravel are deposited in scattered areas
throughout the county. These deposits range from a few
inches to more than 50 feet in thickness (4). They
consist mainly of fine to coarse sand and some gravel,
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silt, and clay. Because of an excessive amount of fine
rock fragments, such as shale, chalk, and clay ironstone,
the sand and gravel are unsuitable as concrete
aggregate or as construction material. They are suitable,
however, as subgrade material for roads and as
bituminous aggregate.

how this survey was made

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 to a depth of 5 feet 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.
Most map units are made up of one kind of soil. Some
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 and woodland managers,
engineers, planners, developers and builders, home
buyers, and others.






general soil map units

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

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

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

The associations on the general soil map of this
county are described on the pages that follow. Because
of differences in the detail of the general soil maps, their
names do not coincide exactly with those on the general
soil maps in the published surveys of adjacent Campbell,
Edmunds, and Walworth Counties.

soil descriptions

1. Williams-Vida association
Well drained, undulating to hilly, loamy soils on uplands

This association is on a glacial till plain characterized
by ridges and knolls interrupted by narrow swales that
terminate in deep depressions. Slopes generally are
short. They are mainly undulating to hilly. The drainage
pattern is poorly defined. Stones and boulders are on
some of the ridges and knolls.

This association makes up about 30 percent of the
county. It is about 35 percent Williams soils, 30 percent
Vida soils, and 35 percent minor soils.

The Williams soils are on the mid and lower parts of
the landscape. In this association they have a siope of 3
to 15 percent. Typically, the surface layer is dark grayish
brown loam. The subsoil is dark grayish brown, brown,
and light brownish gray clay loam. It is calcareous in the
lower part. The underlying material is light brownish gray,
calcareous clay loam.

The Vida soils are on the higher parts of the
landscape. Slopes range from 3 to 25 percent. Typically,

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

The most extensive minor soils in this association are
the moderately well drained Bowbells soils in swales and
the very poorly drained Parnell soils in depressions. Less
extensive are the silty Bryant soils on formerly ice-walled
lake plains; the poorly drained Nishon and Tonka soils in
shallow depressions; the excessively drained Wabek
soils, which are on convex ridges and are underlain by
gravelly sand; and the well drained, calcareous Zahill
and Zahl soils on the upper parts of the steeper slopes
and on convex ridgetops.

About 70 percent of this association is range. The less
sloping areas are used for small grain and alfalfa.
Controlling erosion and runoff is the main concern of
management.

This association is well suited to range. It is poorly
suited to cultivated crops because of the slope, the
hazard of erosion, the many potholes and sloughs, and
the scattered stones and boulders on the surface in
some areas. It is well suited to rangeland wildlife habitat.
The Williams and Vida soils are only fairly well suited to
most kinds of building site development because of a
moderate shrink-swell potential and the slope. They are
poorly suited to septic tank absorption fields because of
restricted permeability and slope.

2. Williams-Bowbells assoclation

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

This association is on a glacial till plain characterized
by rises interrupted by narrow swales and many
depressions. Slopes generally are short. They are mainly
undulating but in some areas are nearly level and in
others are gently rolling. The drainage pattern is poorly
defined in most areas.

This association makes up about 29 percent of the
county. It is about 50 percent Williams soils, 20 percent
Bowbells soils, and 30 percent minor soils (fig. 2).

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



The moderately well drained and well drained
Bowbells soils are in swales. Slopes range from 0 to 6
percent. Typically, the surface layer is dark gray Idam.
The subsoil is dark grayish brown and grayish brown clay
loam. The underlying material is light brownish gray,
calcareous clay loam.

Minor in this association are Bearpaw, Bryant,
Grassna, Hamerly, Lehr, Niobell, Nishon, Parnell, Tonka,
and Vida soils. The well drained Bearpaw and Bryant
soils mainly are on the higher parts in the landscape.
The moderately well drained Grassna soils are in swales
adjacent to the Bryant soils. The somewhat poorly
drained Hamerly soils are adjacent to depressions. The
Niobell soils, which have a sodium affected subsoil, are
in swales and on flats. The poorly drained Nishon and
Tonka and very poorly drained Parnell soils are in
depressions. The Lehr soils are underlain by gravélly
sand. The Vida soils are on the steeper side slopes.
They are only 8 to 24 inches deep over the underlying
material.

About 65 percent of this association is cropland. Small
grain, alfalfa, and corn are the main crops. Controlling
erosion and conserving moisture are the main concerns
of management.

Soil survey

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

3. Niobell-Noonan-Miranda association

Moderately well drained and somewhat poorly drained,
nearly level and gently sloping, sodium affected, loamy
soils on uplands

This association is on a glacial till plain, mainly on flats
and rises interrupted by a few swales and many shallow
depressions. The relief dominantly is nearly level to
gently sloping but is steeper along the larger
drainageways. The drainage system is poorly defined.
Some small drainageways terminate in depressions.

This association makes up about 18 percent of the
county. It is about 35 percent Niobell soils, 20 percent
Noonan soils, 15 percent Miranda soils, and 30 percent
minor soils (fig. 3).

Figure 2.—Pattern of soils and parent material in the Williams-Bowbells association.
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Figure 3.—Pattern of soils and parent material in the Niobell-Noonan-Miranda association.

The moderately well drained Niobell soils are on flats
and slight rises. Slopes range from 0 to 5 percent.
Typically, the surface layer is dark grayish brown and
grayish brown loam. The subsoil is-grayish brown, pale
brown, and light brownish gray clay loam. it is calcareous
in the lower part. The underlying material is light
brownish gray and light yellowish brown, calcareous clay
loam.

The moderately well drained Noonan soils are in
concave areas or on flats adjacent to the Niobell and
Miranda soils. Slopes range from 1 to 5 percent.
Typically, the surface layer is dark grayish brown and
grayish brown loam. The subsoil is brown and grayish
brown, dense clay loam. In the lower part it contains
gypsum and other salts that extend into the underlying
material. The underlying material is light brownish gray,
calcareous clay loam.

The somewhat poorly drained and moderately well
drained Miranda soils are in microdepressions. in this
association they have a slope of 0 to 2 percent.
Typically, they have a thin surface layer of grayish brown
loam. The subsoil is dark grayish brown and grayish
brown, dense clay loam. It has nests of gypsum in the
lower part. The underlying material is light yellowish

brown, calcareous clay loam that has accumulations of
carbonates and salts.

The dominant minor soils in this association are the
somewhat poorly drained Ranslo and poorly drained
Harriet soils on flood plains. Less extensive are the
moderately well drained Bowbells soils in swales; the
well drained Brantford soils, which are underlain by
gravelly sand containing shale fragments; the poorly
drained Heil, Nishon, and Tonka soils in shallow
depressions; and the well drained Tally, Vida, and
Williams soils on the higher parts of the landscape. The
Bowbells, Brantford, Tally, Tonka, Vida, and Williams
soils do not have a sodium affected subsoil.

About 70 percent of this association is cropland, most
of which is used for tame pasture or hay. Small grain is
grown in a few areas. Measures that increase the water
intake rate, conserve moisture, and improve tilth are the
main management needs if the major soils are used for
cultivated crops.

This association generally is poorly suited to cultivated
crops and to openland wildlife habitat. It is fairly well
suited to tame pasture and hay; range, and rangeland
wildlife habitat. All of the major soils are poorly suited to
most kinds of building site development because of a



moderate or high shrink-swell potential. They are poorly
suited to septic tank absorption fields because of
restricted permeability.

4. Lehr-Bowdle-Wabek assoclation

Excessively drained to well drained, nearly level to hilly,
loamy soils on outwash plains, terraces, and uplands

This association is on glacial outwash plains, stream
terraces, and uplands that are characterized by
depressions and perennial lakes. Slopes generally are
short but are long and smooth along drainageways.
Stones are on some ridges.

This association makes up about 14 percent of the
county. It is about 35 percent Lehr soils, 30 percent
Bowdle soils, 25 percent Wabek soils, and 10 percent
minor soils. '

The somewhat excessively drained Lehr soils are on
the mid and higher parts of the landscape. Slopes range
from 0 to 9 percent. Typically, the surface layer is dark
grayish brown loam. The subsoil is brown loam. The
underlying material is multicolored, calcareous gravelly
sand.

The well drained Bowdle soils are in smooth areas and
in swales. Slopes range from 0 to 6 percent. Typically,
the surface layer and subsoil are dark grayish brown
loam. The underlying material is multicolored, calcareous
gravelly sandy loam and gravelly sand.

The excessively drained Wabek soils are on ridges
and knolls. Slopes range from 2 to 20 percent. Typically,
the surface layer is dark grayish brown gravelly loam.
The underlying material is dark grayish brown,
calcareous gravelly sandy loam over multicolored,
calcareous gravelly sand.

Minor in this association are Divide, Lihen, Marysland,
and Regan soils. The somewhat poorly drained,
calcareous Divide soils are in shallow depressions and
beach areas around lakes. The sandy Lihen soils are on
ridges and side slopes adjacent to the glacial till plains.
The poorly drained, calcareous Marysland soils are in
depressions and beach areas. The very poorly drained,
calcareous Regan soils are in depressions and on flood
plains.

About 60 percent of this association is cropland. Small
grain and alfalfa are the main crops. Some of the
steeper areas support native grass and are used for
grazing or hay. Measures that conserve moisture, control
erosion, and improve fertility are the main management
needs.

This association is fairly well suited to range and to
rangeland wildlife habitat. The Lehr soils are fairly well
suited to tame pasture and hay and poorly suited to
cultivated crops. The Bowdle soils are well suited to
tame pasture and hay and fairly well suited to cultivated
crops. The Wabek soils are poorly suited to tame
pasture and hay and generally unsuited to cultivated
crops. All of the major soils are well suited to most kinds
of building site development. They are poorly suited to
most sanitary facilities, however, because the effluent
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can seep through the gravelly underlying material and
pollute shallow ground water.

5. Bearpaw-Greenway association

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

This association is on glacial till plains where nearly
level areas are interrupted by slight rises. The soils are
moderately sloping along drainageways.

This association makes up about 3 percent of the
county. It is about 60 percent Bearpaw soils, 30 percent
Greenway soils, and 10 percent minor soils.

The Bearpaw soils are on smooth slopes, on the tops
of rises, and on slopes adjacent to drainageways. Slopes
range from O to 9 percent. Typically, the surface layer is
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 brownish gray, calcareous clay loam.

The Greenway soils are on mid slopes and the tops of
slight rises. Slopes range from 0 to 6 percent. Typically,
the surface layer is dark grayish brown loam. The subsoil
is dark grayish brown, light brownish gray, light olive
brown, and grayish brown clay loam, loam, and sandy
loam. The underlying material is light brownish gray and
grayish brown, calcareous clay loam.

Minor in this association are Bryant, Grail, Grassna,
Temvik, and Vida soils. The Bryant soils are on the
middle parts of side slopes where the silt mantle is more
than 40 inches thick. The moderately well drained Grail
and Grassna soils are in swales and on toe slopes
adjacent to drainageways. The Temvik soils formed in a
silty mantle over glacial till. They are on the upper and
mid side slopes along drainageways. The Vida soils are
on the steeper side slopes. They are only 8 to 24 inches
deep over the underlying material.

About 70 percent of this association is cropland. Small
grain and alfalfa are the main crops. Some of the
steeper areas along drainageways support native grass
and are used for grazing. Measures that control erosion,
conserve moisture, and improve tilth are the main
management needs.

The Greenway soils are well suited to cultivated crops,
tame pasture and hay, range, and openland wildlife
habitat. The Bearpaw soils are only fairly well suited to
cultivated crops and to openland wildlife habitat, but they
are well suited to tame pasture and hay and to range.
Both of the soils are poorly suited to most kinds of
building site development because of a high shrink-swell
potential. They are poorly suited to septic tank
absorption fields because of restricted permeability.

6. Vida association

Well drained, undulating to moderately steep, loamy soils
on uplands

This association is on glacial moraines characterized
by stony ridges and knolls interrupted by narrow swales.
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The swales terminate in deeply entrenched depressions.
Slopes generally are short. The drainage generally is
poorly defined.

This association makes up about 3 percent of the
county. It is about 65 percent Vida soils and 35 percent
minor soils.

Typically, the surface layer of the Vida sails is dark
grayish brown loam. The subsoil is dark grayish brown
and light brownish gray, friable clay loam. It is calcareous
in the lower part. The underlying material is light
brownish gray, calcareous clay loam. Slopes range from
3 to 25 percent.

Minor in this association are Bowbells, Parnell, Wabek,
Zahill, and Zahl soils. The moderately well drained
Bowbells soils are in swales. The very poorly drained
Parnell soils are in depressions. The excessively drained
Wabek soils are on convex ridges. They are underlain by
gravelly sand. The well drained Zahill and Zahl soils are
calcareous within a few inches of the surface. They are
on the upper parts of the steeper slopes and on convex
ridgetops.

About 90 percent of this association is range. In most
areas the soils are too steep or too stony to be
cultivated. Some of the less sloping areas are used for
cultivated crops, mainly forage crops. Measures that
control erosion are the main management needs.

This association is well suited to range and to
rangeland wildlife habitat. It is poorly suited to cultivated
crops and to tame pasture and hay because of the slope
and the numerous stones in many areas. The Vida soils
are only fairly well suited to most kinds of building site
development because of a moderate shrink-swell
potential and the slope. They are poorly suited to septic
tank absorption fields because of restricted permeability
and slope.

7. Bryant-Grassna association

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

This association is on glacial drift plains characterized
by long, smooth slopes, wide swales, and a few
scattered depressions. The drainage pattern is poorly
defined.

This association makes up about 2 percent of the
county. It is about 45 percent Bryant soils, 35 percent
Grassna soils, and 20 percent minor soils.

The well drained Bryant soils are on the higher parts
of the landscape. Slopes range from 0 to 9 percent.
Typically, the surface layer is dark grayish brown silt
loam. It is calcareous in the lower part. The subsoil is
grayish brown and light brownish gray silt loam. The
underlying material is light brownish gray, calcareous silt
loam and loam.

‘The moderately well drained Grassna soils are in
swales and on toe slopes. Slopes range from 0 to 3

percent. Typically, the surface layer is dark gray silt
loam. The subsoil is dark grayish brown silt loam. The
underlying material is light gray, calcareous silt loam.

Minor in this association are Grail, Lihen, Mondamin,
Nishon, Tally, Tansem, Tonka, and Williams soils. The
moderately well drained Grail soils are in swales. Their
subsoil contains more clay than that of the major soils.
The sandy Lihen and loamy Tally soils are on ridges and
the upper side slopes. The Mondamin soils are on the
higher parts of the landscape. Their subsoil contains
more clay than that of the major soils. The poorly
drained Nishon and Tonka soils are in shallow
depressions. The loamy Tansem soils are on formerly
ice-walled lake plains. The loamy Williams soils are
adjacent to the glacial till plains.

About 90 percent of this association is cropland. Small
grain and alfalfa are the main crops. Measures that
control erosion and conserve moisture are the main
management needs.

This association is well suited to cultivated crops, tame
pasture and hay, range, and openland wildlife habitat.
The Bryant soils are well suited to most kinds of building
site development and to septic tank absorption fields.
The Grassna soils generally are unsuited to building site
development and septic tank absorption fields because
they are subject to flooding.

8. Harmony-Arnegard association

Moderately well drained and well drained, nearly level,
silty and loamy soils on lake plains

This association is on glacial lake plains. It is
characterized by flat areas and slight rises interrupted by
a few drainage channels.

This association makes up about 1 percent of the
county. It is about 35 percent Harmony soils, 25 percent
Arnegard soils, and 40 percent minor soils.

The moderately well drained Harmony soils are on
smooth slopes and in slight swales. Slopes are 0 to 2
percent. Typically, the surface layer is dark gray silty clay
loam. The subsoil is dark gray silty clay over grayish
brown silty clay loam. The underlying material is light
brownish gray, calcareous silty clay loam.

The well drained Arnegard soils are on flats and slight
rises. Slopes are long and smooth and are 0 to 2
percent. Typically, the surface layer is dark gray loam.
The subsoil is dark gray, dark grayish brown, and light
brownish gray loam. It is calcareous in the lower part.
The underlying material is light brownish gray, calcareous
loam and fine sandy loam.

The most extensive minor soils in this association are
the Rentill soils, which are calcareous near the surface
and are on smooth and slightly convex slopes. Less
extensive are the somewhat poorly drained Bearden and
poorly drained Regan soils in the lower concave areas;
the somewhat poorly drained Divide and moderately well
drained Straw soils along drainage channels; and the
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Exline soils, which have a dense, sodium affected
subsoil and are in microdepressions.

About 90 percent of this association is cropland. Corn,
small grain, and alfalfa are the main crops. Runoff ponds
for short periods in the microdepressions. Measures that
increase the water intake rate, conserve moisture during
dry periods, and improve tilth are the main management

needs.

This association is well suited to cultivated crops, tame
pasture and hay, range, and openland wildlife habitat.
The Harmony soils are poorly suited to most kinds of
building site development because of a high shrink-swell
potential. They are poorly suited to septic tank
absorption fields because of restricted permeability. The
Arnegard soils are well suited to most kinds of building
site development and to septic tank absorption fields.
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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 soif
phases. Most of the areas shown on the detailed soil
maps are phases of soil series. The name of a soll
phase commonly indicates a feature that affects use or
management. For example, Bearpaw loam, 0 to 3
percent slopes, is one of several phases in the Bearpaw
series.

Some map units are made up of two or more major
soils. These map units are called soil complexes. A soil
complex consists of two or more soils that occur as
areas so intricately mixed or so small that they cannot
be shown separately on the soil maps. The pattern and
proportion of the soils are somewhat similar in all areas.
Williams-Bowbells-Tonka complex, 0 to 3 percent slopes,
is an example.

Most map units include small scattered areas of soils
other than those for which the map unit is named. Some
of these included soils have properties that differ
substantially from those of the major soil or soils. Such
differences could significantly affect use and
management of the soils in the map unit. These
dissimiliar soils are described in each map unit. Also,
some of the more unusual or strongly contrasting soils
are identified by a special symbol on the soil maps.

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

The names of some map units on the detailed soil
maps do not fully agree with those in the published
surveys of Campbell, Edmunds, and Walworth 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

3A—Bowdle loam, 0 to 3 percent slopes. This well
drained, nearly level and very gently sloping soil is on
terraces and uplands. It is moderately deep over gravelly
sand. Areas are irregular in shape and are 5 to 275
acres in size. Slopes are long and smooth.

Typically, the surface layer is dark grayish brown loam
about 7 inches thick. The subsoil is dark grayish brown,
friable loam about 15 inches thick. The underlying
material to a depth of 60 inches is multicolored,
calcareous gravelly sandy loam and gravelly sand. In
places the soil is dark to a depth of less than 16 inches.

Included with this soil in mapping are small areas of
Divide and Lehr soils. These soils make up less than 15
percent of any one mapped area. Divide soils have lime
in the surface layer. They are on the lower parts of the
landscape. Lehr soils are underlain by gravelly sand at a
depth of 14 to 20 inches. They are higher on the
landscape than the Bowdle soil.

The content of organic matter and fertility are high in
the Bowdle soil. Because of the porous underlying
material, root penetration is restricted and the soil is
somewhat droughty. Available water capacity is low or
moderate. Permeability is moderate in the subsoil and
rapid in the underlying gravelly sand. Runoff is slow.

Most of the acreage is cropland. This soil is fairly well
suited to cultivated crops and to tame pasture and hay.
Because it is somewhat droughty, it is better suited to
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early maturing small grain than to row crops. Measures
that conserve moisture are the main management
needs. Examples are tillage practices that leave crop
residue on the surface. Only those grasses that are
drought resistant are suitable. Crested wheatgrass and
pubescent wheatgrass are examples. The soil is well
suited to irrigation.

This soil is poorly suited to windbreaks and
environmental plantings. No trees or shrubs grow well.
Windbreaks and environmental plantings can be
established, but optimum growth, survival, and vigor are
unlikely.

This soil is well suited to range. The native vegetation
dominantly is green needlegrass, western wheatgrass,
and needleandthread. Overused areas are dominated by
western wheatgrass, needleandthread, 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 the effluent from septic tank absorption fields,
but it does not adequately filter the effluent. The poor
filtering capacity may result in the pollution of ground
water. The soil is a probable source of sand and gravel
for road construction.

The capability subclass is lils; Silty range site.

3B—Bowdie loam, 3 to 6 percent slopes. This well
drained, gently sloping soil is on terraces and uplands. It
is moderately deep over gravelly sand. Areas are
irregular in shape and are 5 to 30 acres in size. Slopes
are long and smooth.

Typically, the surface layer is dark grayish brown loam
about 7 inches thick. The subsoil is dark grayish brown,
friable loam about 15 inches thick. The underlying
material to a depth of 60 inches is multicolored,
calcareous gravelly sandy loam and gravelly sand. In
places the soil is dark to a depth of less than 16 inches.

Included with this soil in mapping are small areas of
Divide and Lehr soils. These soils make up less than 15
percent of any one mapped area. Divide soils have lime
in the surface layer. They are on the lower parts of the
landscape. Lehr soils are underlain by gravelly sand at a
depth of 14.to 20 inches. They are higher on the
landscape than the Bowdle soil.

The content of organic matter and fertility are high in
the Bowdle soil. Because of the porous underiying
material, root penetration is restricted and the soil is
somewhat droughty. Available water capacity is low or
moderate. Permeability is moderate in the subsoil and
rapid in the underlying gravelly sand. Runoff is slow.

Most of the acreage is cropland. This soil is fairly well
suited to cultivated crops and to tame pasture and hay.
Because it is somewhat droughty, it is better suited to
early maturing small grain than to row crops. Measures
that-control erosion and conserve moisture are the main
management needs. Examples are tillage practices that
leave crop residue on the surface. Only those grasses
that are drought resistant are suitable. Crested
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wheatgrass and pubescent wheatgrass are examples.
The soil is well suited to irrigation.

This soil is poorly suited to windbreaks and
environmental plantings. No trees or shrubs grow well.
Windbreaks and environmental plantings can be
established, but optimum growth, survival, and vigor are
unlikely.

This soil is well suited to range. The native vegetation
dominantly is green needlegrass, western wheatgrass,
and needleandthread. Overused areas are dominated by
western wheatgrass, needleandthread, 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 the effluent from septic tank absorption fields,
but it does not adequately filter the effluent. The poor
filtering capacity may result in the pollution of ground
water. The soil is a probable source of sand and gravel
for road construction.

The capability subclass is llle; Silty range site.

5A—Bowbells loam, 0 to 2 percent slopes. This
deep, moderately well drained, nearly level soil is in
swales on uplands. It is occasionally flooded for very
brief periods. Areas generally are long and narrow and
are 10 to 100 acres in size. Slopes are smooth and
slightly concave.

Typically, the surface layer is dark gray loam about 11
inches thick. The subsoil is dark grayish brown and
grayish brown, friable clay loam about 14 inches thick.
The underlying material to a depth of 60 inches is light
brownish gray, calcareous clay loam.

Included with this soil in mapping are small areas of
Cresbard, Tonka, and Williams soils. These soils make
up less than 15 percent of any one mapped area.
Cresbard soils have a sodium affected subsoil. They are
on the lower parts of the landscape. The poorly drained
Tonka soils are in depressions. The well drained
Williams soils are on the higher parts of the landscape.

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

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 grow
well. Measures that conserve moisture during dry periods
are the main management needs. Examples are tillage
practices that leave crop residue on the surface.
Fieldwork is delayed in some years because of the
wetness caused by runoff from the adjacent uplands.

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



McPherson County, South Dakota

This soil is well suited to range. The native vegetation
dominantly is big bluestem and lesser amounts of
western wheatgrass and green needlegrass. Overused
areas are dominated by western wheatgrass and
Kentucky bluegrass.

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

The capability subclass is llc; Overflow range site.

5B—Bowbells loam, 2 to 6 percent slopes. This
deep, well drained and moderately well drained, gently
sloping soil is in broad swales on uplands. Areas are
long and narrow or irregular in shape and are 5 to 50
acres in size. Slopes are smooth or slightly concave.

Typically, the surface layer is dark gray loam about 11
inches thick. The subsoil is dark grayish brown and
grayish brown, friable clay loam about 14 inches thick.
The underlying material to a depth of 60 inches is light
brownish gray, calcareous clay loam.

Included with this soil in mapping are small areas of
Grail, Tonka, and Williams soils. These soils make up
less than 15 percent of any one mapped area. Grail soils
contain more clay than the Bowbells soil. Also, they are
lower on the landscape. The poorly drained Tonka soils
are in depressions. The well drained Williams soils are
on the higher parts of the landscape. ,

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

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 grow
well. Measures that control erosion and conserve
moisture during dry periods are the main management
needs. Examples are tillage practices that leave crop
residue on the surface. Fieldwork is delayed in some
years because of wetness in the lower lying areas.

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

This soil is well suited to range. The natural vegetation
dominantly is western wheatgrass and needlegrasses.
Overused areas are dominated by western wheatgrass
and Kentucky bluegrass.

This soil is fairly well suited to building site
development. The shrink-swell potential is the main
limitation. Backfilling with sandy material, providing
foundation drains, and diverting runoff away from the
buildings help to prevent the structure damage caused
by shrinking and swelling. Reinforcing foundations and
footings also helps to prevent this damage.

Because of the restricted permeability, this soil is
poorly suited to septic tank absorption fields. Enlarging
the absorption area of these fields, however, helps to
overcome the slow absorption of liquid waste.
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The capability subclass is lle; Silty range site.

6—Arnegard loam. This deep, well drained, nearly
level soil is on glacial lake plains. Areas are irregular in
shape and 5 to 350 acres in size. Slopes are long and
smooth.

Typically, the surface layer is dark gray loam about 9
inches thick. The subsoil is dark gray, dark grayish
brown, and light brownish gray, friable loam about 13
inches thick. In the lower part it is calcareous and has
accumulations of carbonate that extend into the
underlying material. The underlying material to a depth of
60 inches is light brownish gray, calcareous loam and
fine sandy loam. In places the subsoil contains more silt.

Included with this soil in mapping are small areas of
Bearden, Harmony, Lehr, and Rentill soils. These soils
make up less than I5 percent of any one mapped area.
Bearden and Harmony soils are on the slightly lower
parts of the landscape. Bearden soils are somewhat
poorly drained, and Harmony soils contain more clay in
the subsoil than the Arnegard soil. Lehr soils have
gravelly sand within a depth of 20 inches. They are on
the higher convex parts of the landscape. Rentill soils
contain more sand in the upper part and more clay in the
lower part than the Arnegard soil. Their position on the
landscape is similar to that of the Arnegard soil.

The content of organic matter and fertility are high in
the Arnegard soil. Permeability is moderate. Available
water capacity is high. Runoff is slow.

Most of the acreage is cropland. This soil is well suited
to cultivated crops and to tame pasture and hay.
Measures that conserve moisture are the main
management needs. Examples are tillage practices that
leave crop residue on the surface. Alfalfa, intermediate
wheatgrass, and smooth bromegrass are suitable. The
soil is well suited to irrigation.

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

This soil is well suited to range. The natural plant
cover dominantly is bluestems, western wheatgrass, and
green needlegrass. Overused areas are dominated by
western wheatgrass, needleandthread, and blue grama.

This soil is well suited to most kinds of building site
development and most sanitary facilities.

The capability subclass is llc; Silty range site.

7—Bearden silt loam. This deep, somewhat poorly
drained, nearly level soil is in swales and flat basinlike
areas. Areas are irregular in shape and are 5 to 65 acres
in size. Slopes are smooth and slightly concave.

Typically, the surface layer is very dark gray,
calcareous silt loam about 12 inches thick. The next 3
inches is gray, calcareous silt loam. The underlying
material to a depth of 60 inches is light brownish gray
and grayish brown, calcareous silt loam. It has
accumulations of carbonate below a depth of 33 inches.
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In places the accumulations of carbonate are below a
depth of 16 inches.

Included with this soil in mapping are small areas of
Arnegard and Regan soils. These soils make up less
than 15 percent of any one mapped area. The Arnegard
soils contain more sand between depths of 10 and 40
inches than the Bearden soil. They are on the slightly
higher parts of the landscape. The poorly drained Regan
soils are on the lower parts of the landscape. Also
included are saline spots as much as 3 acres in size. .

The content of organic matter is moderate and fertility
medium in the Bearden soil. Permeability is moderately
slow. Available water capacity is high. The water table is
at a depth of 1.5 to 2.5 feet early in spring and during
other wet periods. 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,
intermediate wheatgrass, and smooth bromegrass grow
well. The main management needs are measures that
control wind erosion and improve fertility. The high
content of lime in the surface layer adversely affects the
availability of plant nutrients and increases the
susceptibility to wind erosion.. Tillage practices that leave
crop residue on the surface help to control wind erosion,
conserve moisture, and improve fertility. Stripcropping
also helps to control wind erosion.

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

This soil is well suited to range. The natural plant
cover dominantly is bluestems, needlegrasses, and
western wheatgrass. Overused areas are dominated by
western wheatgrass and Kentucky bluegrass.

This soil is poorly suited to building site development
and generally unsuited to sanitary facilities because of
the wetness.

The capability subclass is lle; Limy Subirrigated range
site.

8—Rentill loam. This deep, well drained, nearly level
soil is on lake plains. Areas are irregular in shape and
are 5 to 300 acres in size. Slopes are smooth and
slightly convex.

Typically, the surface layer is dark gray, calcareous
loam about 12 inches thick. The upper 19 jnches of the
underlying material is light brownish gray, ‘calcareous fine
sandy loam. The lower part to a depth of 60 inches is
gray and dark gray, calcareous silty clay and clay loam.

Included with this soil in mapping are small areas of
Arnegard, Bearden, Harmony, and Lehr soils. These soils
make up less than 15 percent of any one mapped area.
Arnegard soils contain less sand and less lime in the
upper part than the Rentill soil. Their position on the
landscape is similar to that of the Rentill soil. Bearden
and Harmony soils are slightly lower on the landscape
than the Rentill soil. Bearden soils are somewhat poorly
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drained, and Harmony soils contain more clay in the
upper part than the Rentill soil. Lehr soils are underlain
by gravelly sand at a depth of 14 to 20 inches. They are
on the higher convex parts of the landscape.

The content of organic matter is moderate and fertility
medium in the Rentill soil. Permeability is moderate or
moderately rapid in the upper part of the soil and slow in
the lower part. Available water capacity is moderate. or
high. Runoff is slow. The shrink-swell potential is high in
the lower part of the underlying material.

Most of the acreage is cropland. This soil is weli suited
to cultivated crops and to tame pasture and hay. Alfalfa,
intermediate wheatgrass, and smooth bromegrass grow
well. Measures that conserve moisture are the main
management needs. Examples are tillage practices that
leave crop residue on the surface. .

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

This soil is well suited to range. The native vegetation
dominantly is needlegrasses, western wheatgrass, and
bluestems. Overused areas are dominated by western
wheatgrass, blue grama, and Kentucky bluegrass.

Because of the high shrink-swell potential, this soil is
poorly 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 structure damage caused
by shrinking and swelling. Reinforcing foundations and
footings also helps to prevent this damage.

This soil is poorly suited to septic tank absorption
fields because of the restricted permeability. Enlarging
the absorption area of these fields, however, helps to
overcome the slow absorption of liquid waste.

The capability subclass is lls; Silty range site.

9A—Bearpaw loam, 0 to 3 percent slopes. This
deep, well drained, nearly level and very gently sloping
soil is on uplands. Scattered stones are on the surface in
some areas that support native grass. Areas are irregular
in shape and 15 to 75 acres in size. Slopes are long and
smooth.

Typically, the surface layer is dark grayish brown loam
about 5 inches thick. The subsoil is dark grayish brown,
grayish brown, and light brownish gray, firm clay loam
about 15 inches thick. In the lower part it is calcareous
and has accumulations of carbonate that extend into the
underlying material. The underlying material to a depth of
60 inches is light brownish gray, calcareous clay loam.

Included with this soil in mapping are small areas of
Cavour, Grail, and Miranda soils. These soils make up
less than 15 percent of any one mapped area. Cavour
and Miranda soils have a sodium affected subsoil.
Cavour soils are in smooth or slightly concave areas,
and Miranda soils are in microdepressions. The
moderately well drained Grail soils are in swales. They
are dark to a depth of more than 16 inches.
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The content of organic matter is moderate and fertility
medium in the Bearpaw soil. Tilth is fair. Runoff is slow.
Permeability is moderately slow in the subsoil and slow
in the underlying material. Available water capacity is
moderate or high. 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 grow
well. Conserving moisture, improving tilth, and increasing
the rate of water intake are the main concerns of
management. Tilling when the soil is wet causes
compaction of the subsaoil. Tillage practices that leave
crop residue on the surface conserve moisture and
improve tilth. Chiseling and subsoiling increase the rate
of water intake.

This soil is well suited to range. The native vegetation
dominantly is western wheatgrass, needleandthread, and
green needlegrass. Overused areas are dominated by
western wheatgrass, Kentucky bluegrass, and other
short grasses.

This sail is only fairly well suited to windbreaks and
environmental plantings. Most of the climatically suited
trees and shrubs grow well. The soil takes in water
slowly, however, and the clayey subsoil can restrict the
penetration of tree roots.

This soil is poorly suited to building site development
because of the high shrink-swell potential. Backfilling
with sandy material, providing foundation drains, and
diverting runoff away from the buildings, however, help to
prevent the structure damage caused by shrinking and
swelling. Reinforcing foundations and footings also helps
to prevent this damage.

Because of the restricted permeability, this soil is
poorly suited to septic tank absorption fields. Enlarging
the absorption area of these fields, however, helps to
overcome the slow absorption of liquid waste.

The capability subclass is 1ls; Clayey range site.

9B—Bearpaw loam, 3 to 6 percent slopes. This
deep, well drained, gently sloping soil is on uplands.
Scattered stones are on the surface in some areas that
support native grass. Areas are irregular in shape and
are 5 to 160 acres in size. Slopes are smooth and
convex.

Typically, the surface layer is dark grayish brown loam
about 5 inches thick. The subsoil is dark grayish brown,
grayish brown, and light brownish gray, firm clay loam
about 15 inches thick. In the lower part it is calcareous
and has accumulations of carbonate that extend into the
underlying material. The underlying material to a depth of
60 inches is light brownish gray, calcareous clay loam.

Included with this soil in mapping are small areas of
Cavour, Grail, and Miranda soils. These soils make up
less than 15 percent of any one mapped area. Cavour
and Miranda soils have a sodium affected subsoil.
Cavour soils are in smooth or slightly concave areas,
and Miranda soils are in microdepressions. The
moderately well drained Grail soils are in swales. They
are dark to a depth of more than 16 inches.
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The content of organic matter is moderate and fertility
medium in the Bearpaw soil. Tilth is fair. Permeability is
moderately slow in the subsoil and slow in the underlying
material. Available water capacity is moderate or high.
Runoff is medium. The shrink-swell potential is high.

Most of the acreage is cropland. This soil is fairly well
suited to cultivated crops. It is well suited to tame
pasture and hay. Tilling when the-soil is wet causes
compaction of the subsoil. Measures that control
erosion, conserve moisture, improve tilth, and increase
the rate of water intake are the main management
needs. Examples are tillage practices that leave crop
residue on the surface.

This soil is well suited to range. The native vegetation
is dominantly western wheatgrass, needleandthread, and
green needlegrass. Overused areas are dominated by
western wheatgrass, Kentucky bluegrass, and short
grasses.

This soil is only fairly well suited to windbreaks and
environmental plantings. Most of the climatically suited
trees and shrubs grow well. The soil takes in water
slowly, however, and the clayey subsoil can restrict the
penetration of tree roots.

This soil is poorly suited to building site development
because of the high shrink-swell potential. Backfilling
with sandy material, providing foundation drains, and
diverting runoff away from the buildings, however, help to
prevent the structure damage caused by shrinking and
swelling. Reinforcing foundations and footings also helps
to prevent this damage.

Because of the restricted permeability, this soil is
poorly suited to septic tank absorption fields. Enlarging
the absorption area of these fields, however, helps to
overcome the slow absorption of liquid waste.

The capability subclass is llle; Clayey range site.

9C—Bearpaw loam, 6 to 9 percent slopes. This
deep, well drained, moderately sloping soil is on uplands.
Scattered stones are on the surface in most areas that
support native grass. Areas are long and narrow or
irregular in shape and are 5 to 100 acres in size.

Typically, the surface layer is dark grayish brown loam
about 5 inches thick. The subsoil is dark grayish brown,
grayish brown, and light brownish gray, firm clay loam
about 15 inches thick. In the lower part it is calcareous
and has accumulations of carbonate that extend into the
underlying material. The underlying material to a depth of
60 inches is light brownish gray, calcareous clay loam. In
places, the surface layer is thinner and carbonates are
closer to the surface.

Included with this soil in mapping are small areas of
Grail and Miranda soils. These soils make up less than
15 percent of any one mapped area. The moderately
well drained Grail soils are in swales. They are dark to a
depth of more than 16 inches. Miranda soils have a
sodium affected subsoil. They are on the lower side
slopes.. Also included, on side slopes, are slickspots or
seepy areas, which support no vegetation.
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The content of organic matter is moderate and fertility
medium in the Bearpaw soil. Permeability is moderately
slow in the subsoil and slow in the underlying material.
Available water capacity is moderate or high. Runoff is
medium. The shrink-swell potential is high.

About half of the acreage is cropland. This soil is
poorly suited to cultivated crops. Controlling erosion and
improving tilth are the main concerns of management.
Tilling when the soil is wet causes compaction of the
subsoil. Tillage practices that leave crop residue on the
surface help to control erosion, improve tilth, and
increase the rate of water intake. Contour farming,
grassed waterways, and terraces also help to control
erosion, but some slopes are too short or irregular for
contouring and terracing.

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

This soil is well suited to range. The native vegetation
dominantly is western wheatgrass, needleandthread, and
green needlegrass. Overused areas are dominated. by
western wheatgrass, bluegrass, and other short grasses.

This soil is only fairly well suited to windbreaks and
environmental plantings. Most of the climatically suited
trees and shrubs grow well. The soil takes in water
slowly, however, and the clayey subsoil can restrict the
penetration of tree roots. Planting on the contour helps
to control erosion.

Because of the slope and the high shrink-swell
potential, this soil is poorly suited to building
development. Buildings should be designed to conform
to the natural slope of the land. Land shaping is needed
in some areas. Backfilling with sandy material, providing
foundation drains, and diverting runoff away from the
buildings help to prevent the structure damage caused
by shrinking and swelling. Reinforcing foundations and
footings also helps to prevent this damage.

Because of the slope and the restricted permeability,
this soil is poorly suited to 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 these fields.

The capability subclass is |Ve; Clayey range site.

10—Brantford loam. This nearly level, well drained
soil is on terraces. It is shallow to gravelly sand. Areas
are irregular in shape and are 5 to 165 acres in size.
Slopes are smooth and slightly convex.

Typically, the surface layer is dark gray loam about 7
inches thick. The subsoil is grayish brown, friable clay
loam about 9 inches thick. The underlying material to a
depth of 60 inches is dark grayish brown gravelly sand in
which the content of shale fragments is, by volume, 35
to 50 percent.

Included with this soil in mapping are small areas of
Harriet, Ranslo, and Tally soils. These soils make up less
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than 15 percent of any one mapped area. Harriet and
Ranslo soils have a sodium affected subsoil. They are
on flood plains. Tally soils contain less clay in the subsoil
than the Brantford soil and do not have gravelly sand in
the underlying material. They are on knolls.

The content of organic matter is moderate and fertility
medium in the Brantford soil. Permeability is moderate in
the subsoil and very rapid in the underlying gravelly
sand. Available water capacity is‘low. Runoff is slow.
The porous underlying material restricts the penetration
of plant roots.

About half of the acreage is cropland. This soil is
poorly suited to cultivated crops. Because it is shallow to
gravelly sand, it is droughty. Small grain is the best
suited crop because it matures early in the growing
season. Measures that conserve moisture are the main
management needs. Examples are tillage practices that
leave crop residue on the surface.

This soil is only fairly well suited to tame pasture and
hay. The choice of pasture plants is limited by the low
available water capacity and the shallow root zone.
Crested wheatgrass is the best suited species.

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

This soil is poorly suited to windbreaks and
environmental plantings. No trees or shrubs grow well.
Optimum survival, growth, and vigor are unlikely.

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 the effluent from septic tank absorption fields,
but it does not adequately filter the effluent. The poor
filtering capacity may result in the pollution of ground
water. The soil is an improbable source of sand and
gravel for use as road construction material because of
the large amount of shale in the underlying material.

The capability subclass is 1Vs; Shallow to Gravel range
site.

11A—Bearpaw-Greenway loams, 0 to 3 percent
slopes. These deep, well drained, nearly level and
gently undulating soils are on uplands. Scattered stones
are on the surface in some areas that support native
grass. Areas are irregular in shape and 40 to more than
1,500 acres in size. They are 45 to 55 percent Bearpaw
soil and 30 to 40 percent Greenway 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 Bearpaw soil is dark
grayish brown loam about 5 inches thick. The subsoil is
dark grayish brown, grayish brown, and light brownish
gray, firm clay loam about 15 inches thick. In the lower
part it has accumulations of carbonate that extend into
the underlying material. The underlying material to a
Idepth of 60 inches is light brownish gray, calcareous clay
oam.
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Typically, the surface layer of the Greenway soil is
dark grayish brown loam about 8 inches thick. The
subsoil is about 25 inches thick. The upper part is dark
grayish brown, light brownish gray, and light olive brown,
friable loam, clay loam, and sandy loam. The lower part
is grayish brown and light brownish gray, firm clay loam.
It is calcareous below a depth of about 24 inches. The
underlying material to a depth of 60 inches is light
brownish gray and grayish brown, calcareous clay loam.

Included with these soils in mapping are small areas of
Grail, Grassna, and Tonka soils. These included soils
make up less than 15 percent of any one mapped area.
The moderately well drained Grail and Grassna soils are
in swales and along drainageways. They are dark to a
depth of more than 16 inches. The poorly drained Tonka
soils are in depressions.

The content of organic matter is moderate and fertility
medium in the Bearpaw and Greenway soils.
Permeability is moderately slow in the subsoil of the
Bearpaw soil and slow in the underlying material. It is
moderate in the upper part of the Greenway soil and
slow in the lower part. Available water capacity is
moderate or high in the Bearpaw soil and high in the
Greenway. soil. Runoff is slow on both soils. The shrink-
swell potential is high in the Bearpaw soil. It is moderate
in the upper part of the Greenway soil and high in the
lower part.

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 grow well. The main concerns of
management are conserving moisture and improving
tilth. Tilling the Bearpaw soil when it is wet causes
compaction of the subsoil. Tillage practices that leave
crop residue on the surface conserve moisture, increase
the rate of water intake, and improve tilth.

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

These soils are well suited to range. The native
vegetation dominantly is western wheatgrass,
needlegrasses, and blue grama. Overused areas are
dominated by western wheatgrass. If overuse continues,
blue grama and Kentucky bluegrass dominate the site.

Because of the shrink-swell potential, the Bearpaw soil
is poorly suited and the Greenway soil only fairly well
suited to building site development. Backfilling with
sandy material, providing foundation drains, and diverting
runoff away from the buildings, however, help to prevent
the structure damage caused by shrinking and swelling.
Reinforcing foundations and footings also helps to
prevent this damage.

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

The Bearpaw soil is in capability subclass IIs, Clayey
range site; the Greenway soil is in capability subclass llc,
Silty range site.
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11B—Bearpaw-Greenway loams, 3 to 6 percent
slopes. These deep, well drained, gently sloping soils
are on uplands. Scattered stones are on the surface in
some areas that support native grass. Areas are irregular
in shape and 20 to 300 acres in size. They are 40 to 50
percent Bearpaw soil and 30 to 40 percent Greenway
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 Bearpaw soil is dark
grayish brown loam about 5 inches thick. The subsoil is
dark grayish brown, grayish brown, and light brownish
gray, firm clay loam about 15 inches thick. In the lower
part it has accumulations of carbonate that. extend into
the underlying material. The underlying material to a
depth of 60 inches is light brownish gray, calcareous clay
loam.

Typically, the surface layer of the Greenway soil is
dark grayish brown loam about 8 inches thick. The
subsoil is about 25 inches thick. The upper part is dark
grayish brown, light brownish gray, and light olive brown,
friable loam, clay loam, and sandy loam. The lower part
is grayish brown and light brownish gray, firm clay loam.
It is calcareous below a depth of about 24 inches. The
underlying material to a depth of 60 inches is light
brownish gray and grayish brown, calcareous clay loam.

Included with these soils in mapping are small areas of
Grail, Grassna, Tonka, and Vida soils. These included
soils make up less than 20 percent of any one mapped
area. The moderately well drained Grail and Grassna
soils are in swales and along drainageways. They are
dark to a depth of more than 16 inches. The poorly
drained Tonka soils are in depressions. Vida soils have
free carbonates within a depth of 10 inches. They are on
the higher convex parts of the landscape.

The content of organic matter is moderate and fertility
medium in the Bearpaw and Greenway soils.
Permeability is moderately slow in the subsoil of the
Bearpaw soil and slow in the underlying material. It is
moderate in the upper part of the Greenway soil and
slow in the lower part. Available water capacity is
moderate or high in the Bearpaw soil and high in the
Greenway soil. Runoff is medium on both soils. The
shrink-swell potential is high in the Bearpaw soil. It is
moderate in the upper part of the Greenway soil and
high in the lower part.

Most of the acreage is cropland. The Greenway soil is
well suited to cultivated crops, but the Bearpaw soil is
only fairly well suited. Controlling erosion, improving the
tilth of the Bearpaw soil, and conserving moisture are the
main concerns of management. Tilling the Bearpaw soil
when it is wet causes compaction of the subsoil. Tillage
practices that leave crop residue on the surface help to
control erosion, conserve moisture, improve tilth, and
increase the rate of water intake. Contour farming,
grassed waterways, and terracing also can help to
control erosion, but most slopes are too short and
irregular for contouring and terracing.
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These soils are well suited to tame pasture and hay.
Alfalfa, intermediate wheatgrass, and smooth
bromegrass are suitable.

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

These soils are well suited to range. The native
vegetation dominantly is western wheatgrass,
needlegrasses, and blue grama. Overused areas are
dominated by western wheatgrass. If overuse continues,
blue grama and Kentucky bluegrass dominate the site.

Because of the shrink-swell potential, the Bearpaw soil
is poorly suited and the Greenway soil only fairly well
suited to building site development. Backfilling with
sandy material, providing foundation drains, and diverting
runoff away from the buildings, however, help to prevent
the structure damage caused by shrinking and swelling.
Reinforcing foundations and footings also helps to
prevent this damage.

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

The Bearpaw soil is in capability subclass llle, Clayey
range site; the Greenway soil is in capability subclass lie,
Silty range site.

ISBE—Zahl-Kloten loams, 9 to 35 percent slopes.
These well drained, strongly sloping to steep soils are on
the sides of entrenched drainageways in the uplands.
The deep Zahl soil is on.the upper side slopes. The
shallow Kloten soil is on the middle and lower side
slopes. Areas are long and narrow and 10 to 160 acres
in size. They are 45 to 55 percent Zahl soil and 20 to 30
percent Kloten soil. The two soils occur as areas so
closely intermingled or so small that mapping them
separately is not practical.

Typically, the surface layer of the Zahl soil is dark
grayish brown and grayish brown loam about 6 inches
thick. It is calcareous in the lower part. The underlying
material to a depth of 60 inches is light gray and light
brownish gray, calcareous clay loam. In places the
surface layer is less than 6 inches thick.

Typically, the surface layer of the Kloten soil is gray
loam about 6 inches thick. The underlying material, to a
depth of 14 inches, is gray loam. Below this to a depth
of 60 inches is gray, bedded shale. In some areas the
shale is more than 14 inches from the surface. In other
areas it is exposed.

included with these soils in mapping are small areas of
Parshall, Straw, and Tally soils. These included soils
make up less than 25 percent of any one mapped area.
Parshall and Tally soils contain more sand than the Zahl
and Kloten soils. They occur as scattered areas adjacent
to areas of the Zahl soil. The moderately well drained
Straw soils are on narrow flood plains.

The content of organic matter is moderate and fertility
medium in the Zahl and Kloten soils. Permeability is
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moderate in the upper part of the Zahl soil and
moderately slow in the underlying material. It is moderate
above the shale in the Kloten soil. Available water
capacity is moderate or high in the Zahl soil and low in
the Kloten soil. Runoff is rapid.

Most areas support native grass and are used for
grazing. These soils are fairly well suited to range. The
natural vegetation dominantly is dittle bluestem, western
wheatgrass, needleandthread, and blue grama. Overused
areas are dominated by needleandthread, blue grama,
and sideoats grama. The areas where bedded shale is
exposed are bare.

These soils generally are too steep for cultivated
crops, tame pasture and hay, windbreaks and
environmental plantings, building site development, and
sanitary facilities. Also, the Kloten soil is shallow over
bedrock.

The capability subclass is Vle; the Zahl soil is in Thin
Upland range site, the Kloten soil in Shallow range site.

14D—Vida extremely stony loam, 3 to 15 percent
slopes. This deep, well drained, undulating to rolling,
extremely stony soil is on knolls, ridges, and side slopes
in the uplands. Granitic rocks 1 to 3 feet in diameter
cover 3 to 15 percent of the surface (fig. 4). A few large
boulders are in some areas. Areas are long and narrow
or irregular in shape and 5 to 100 acres in size.

Typically, the surface layer is dark grayish brown,
extremely stony loam about 4 inches thick. The subsoil is
dark grayish brown and light brownish gray, friable clay
loam about 17 inches thick. In the lower part it is
calcareous and has accumulations of carbonate that
extend into the underlying material. The underlying
material to a depth of 60 inches is light brownish gray,
calcareous clay loam. Stones make up 5 to 30 percent
of the subsoil and underlying material. In places
carbonates are below a depth of 10 inches. in some
areas the subsoil contains less clay.

Included with this soil in mapping are small areas of
Bowbells, Parnell, and Wabek soils. These soils make up
less than 15 percent of any one mapped area. The
moderately well drained Bowbells soils are in swales.
They are dark to a depth of more than 16 inches. The
very poorly drained Parnell soils are in depressions.
Wabek soils have gravelly sand within a depth of 14
inches. They are on the higher parts of the landscape.

The content of organic matter is moderate and fertility
medium in the Vida soil. Permeability is moderate in the
surface layer and subsoil and moderately slow in the
underlying material. Available water capacity is moderate
or high. Runoff is medium. The shrink-swell potential is
moderate.

All of the acreage supports native grasses and is used
for grazing. This soil is well suited to range. The native
vegetation dominantly is little bluestem, western
wheatgrass, green needlegrass, needleandthread, and
blue grama. Overused areas are dominated by western
wheatgrass, needleandthread, sideoats grama, and
weeds.
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Figure 4.—Numerous stones in an area of Vida extremely stony loam, 3 to 15 percent slopes.

This soil is too stony for cultivated crops, tame pasture
and hay, and windbreaks and environmental plantings.
Removing the stones and boulders is impractical.

This soil generally is too steep and too stony for
building site development and most sanitary facilities.
The better suited adjacent soils should be selected as
sites for these purposes.

The capability subclass is Vils; Silty range site.

15A—VWilliams-Bowbells loams, 0 to 3 percent
slopes. These deep, nearly level and very gently sloping
soils are on uplands. The well drained Williams soil is on
the middle and upper convex parts of the landscape. In
some areas scattered stones are on the convex knolls
and ridges. The moderately well drained Bowbells soil is
in swales and on the lower slightly concave parts of the
landscape. It is occasionally flooded for very brief
periods. Areas are irregular in shape and 5 to more than
250 acres in size. They are 50 to 55 percent Williams
soil and 25 to 30 percent Bowbells soil. The two soils

occur as areas so closely .intermingled or so small that
mapping them separately is not practical.

Typically, the surface layer of the Williams soil is dark
grayish brown loam about 6 inches thick. The subsoil is
dark grayish brown, brown, and light brownish gray,
friable clay loam about 19 inches thick. in the lower part
it is calcareous and has accumulations of carbonate that
extend into the underlying material. The underlying
material to a depth of 60 inches is light brownish gray,
calcareous clay loam. In places lime is within a depth of
10 inches. In some areas the subsoil contains less clay.

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

included with these soils in mapping are. scattered
small areas of Bryant and Niobell soils and small areas
of Nishon and Tonka soils in depressions. These
included soils make up less than 20 percent of any one
mapped area. Bryant soils contain less sand and more
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silt in the subsoil than the Williams soil. They occur as
areas intermingled with some areas of the Williams soil.
Niobell soils have a sodium affected subsoil. They are
slightly lower on the landscape than the Williams soil.
Nishon and Tonka soils are poorly drained.

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

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. Because of the runoff from
adjacent soils, planting and harvesting are delayed
during some wet periods on the Bowbells soil. Measures
that conserve moisture are the main management
needs. Examples are tillage practices that leave crop
residue on the surface. In some areas surface stones
hinder the use of farm machinery. They should be
removed annually.

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

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

Because of the moderate shrink-swell potential, the
Williams soil is only fairly well suited to building site
development. Backfilling with sandy material, providing
foundation drains, and diverting runoff away from the
buildings, however, help to prevent the structure damage
caused by shrinking and swelling. Reinforcing
foundations and footings also helps to prevent this
damage. This soil is poorly suited to septic tank
absorption fields because of the restricted permeability.
Enlarging the absorption area in these fields, however,
helps to overcome the slow absorption of liquid waste.
The Bowbells soil generally is unsuitable as a site for
buildings and sanitary facilities because it is subject to
flooding.

The capability subclass is llc; the Williams soil is in
Silty range site, the Bowbells soil in Overflow range site.

15B—Williams-Bowbells loams, 1 to 6 percent
slopes. These deep, nearly level, gently sloping, and
undulating soils are on uplands. The well drained
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Williams soil is in convex areas. In some of these areas
scattered stones are on the surface and throughout the
soil. The moderately well drained Bowbells soil is in
swales. It is occasionally flooded for very brief periods.
Areas are irregular in shape and 10 to more than 1,500
acres in size. They are 50 to 60 percent Williams soil
and 20 to 30 percent Bowbells soil. The two soils occur
as areas so closely intermingled or so small that
mapping them separately is not practical.

Typically, the surface layer of the Williams soil is dark
grayish brown loam about 6 inches thick. The subsoil is
dark grayish brown, brown, and light brownish gray,
friable clay loam about 19 inches thick. In the lower part
it is calcareous and has accumulations of carbonate that
extend into the underlying material. The underlying
material to a depth of 60 inches is light brownish gray,
calcareous clay loam. In places lime is within a depth of
10 inches. In some areas the subsoil contains less clay.

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

Included with these soils in mapping are small areas of
Bryant, Niobell, Nishon, and Tonka.soils. These included
soils make up less than 20 percent of any one mapped
area. Bryant soils contain less clay in the subsoil than
the Williams soil. They occur as areas intermingled with
some areas of the Williams soil. Niobell soils have a
sodium affected subsoil. They are slightly lower on the
landscape than the Williams soil. The poorly drained
Nishon and Tonka soils are in depressions.

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

Most of the acreage is cropland. These soils are well
suited to cultivated crops. Because of the runoff from
adjacent soils, planting and harvesting are delayed
during some wet periods on the Bowbells soil. The
additional moisture is beneficial, however, in most years.
The main concerns of management are controlling
erosion and conserving moisture. Tillage practices that
leave crop residue on the surface help to control
erosion, conserve moisture, and maintain fertility.
Contour farming and terraces also can help to control
erosion, but in most areas slopes are too short and too
irregular for contouring and terracing. Grassed
waterways help to keep gullies from forming. in some
areas the surface stones hinder the use of farm
machinery. They should be removed annually.
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These soils are well suited to tame pasture and hay.
Alfalfa, intermediate wheatgrass, and smooth
bromegrass are suitable.

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

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

Because of the moderate shrink-swell potential, the
Williams soil is only fairly well suited to building site
development. Backfilling with sandy material, providing
foundation drains, and diverting runoff away from the
buildings, however, help to prevent the structure damage
caused by shrinking and swelling. Reinforcing
foundations and footings aiso helps to prevent this
damage. This soil is poorly suited to septic tank
absorption fields because of the restricted permeability.
Enlarging the absorption area in these fields, however,
helps to overcome the siow absorption of liquid waste.
The Bowbells soil generally is unsuitable as a site for
buildings and .sanitary facilities because it is subject to
flooding.

The Williams soil is in capability subclass lle, Silty
range site; the Bowbells soil is in capability subclass llc,
Overflow range site.

15C—Williams-Bowbells loams, 2 to 9 percent
slopes. These deep, nearly level to moderately sloping
or-gently rolling soils are on uplands. The moderately
sloping areas are long and narrow and are on the sides
and around the head of small drainageways. The well
drained Williams soil is in the higher convex areas. In
some of these areas scattered stones are on the
surface. The moderately well drained Bowbells soil is on
the lower side slopes and in swales. it is occasionally
flooded for very brief periods. Areas are irregular in
shape and range from 10 to 160 acres in size. They are
50 to 60 percent Williams soil and 20 to 30 percent
Bowbells soil. The two soils occur as areas so closely
intermingled or so small that mapping them separately is
not practical.

Typically, the surface layer of the Williams soil is dark
grayish brown loam about 6 inches thick. The subsoil is
dark grayish brown, brown, and light brownish gray,
friable clay loam about 19 inches thick. In the lower part
it is calcareous and has accumulations of carbonate that
extend into the underlying material. The underlying
material to a depth of 60 inches is light brownish gray,
calcareous clay loam. In places lime is within a depth of
10 inches. In some areas the subsoil contains less clay.
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Typically, the surface layer of the Bowbells soil is dark
gray loam about 11 inches thick. The subsoil is dark
grayish brown and grayish brown, friable clay loam about
14 inches thick. The underlying material to a depth of 60
inches is light brownish gray, calcareous clay loam.

Included with these soils in mapping are small areas of
Lehr, Tonka, and Zahl soils. These included soils make
up less than 20 percent of any one mapped area. Lehr
soils are 14 to 20 inches deep over gravelly sand. They
occur as scattered areas adjacent to areas of the
Williams soil. The poorly drained Tonka soils are in
depressions. Zahl soils have carbonates near the
surface. They are on the upper side slopes and on
convex ridges.

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

Most of the acreage is cropland. The Williams soil is
fairly well suited and the Bowbells soil well suited to
cultivated crops. Both soils are well suited to tame
pasture and hay. Because of the runoff from adjacent
soils, planting and harvesting are delayed during some
wet periods on the Bowbells soil. The additional moisture
is beneficial, however, in most years. Measures that
control erosion and conserve moisture are the main
management needs. Examples are tillage practices that
leave crop residue on the surface. Contour farming and
terraces also help to control erosion, but in most areas
slopes are too short or too irregular for contouring and
terracing. Grassed waterways help to keep gullies from
forming. In some areas the surface stones hinder the
use of farm machinery. They should be removed
annually.

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

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

Because of the moderate shrink-swell potential, the
Williams soil is only fairly well suited to building site
development. Backfilling with sandy material, providing
foundation drains, and diverting runoff away from the
buildings, however, help to prevent the structure damage
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caused by shrinking and swelling. Reinforcing
foundations and footings also helps to prevent this
damage.

The Williams soil is poorly suited to septic tank
absorption fields because of the restricted permeability
and the slope. Enlarging the absorption area in these
fields, however, helps to overcome the siow absorption
of liquid waste. Also, land shaping and installing the
distribution lines across the slope improve the efficiency
of the absorption system.

The Bowbells soil generally is unsuitable as a site for
buildings and sanitary facilities because it is subject to
flooding.

The Williams soil is in capability subclass llle, Silty
range site; the Bowbells soil is in capability subclass lic,
Overflow range site.

16A—Williams-Bowbells-Tonka complex, 0 to 3
percent slopes. These deep, nearly level and gently
undulating soils are on uplands. The well drained
Williams soil is on slight rises, the moderately well
drained Bowbells soil is in swales, and the poorly
drained Tonka soil is in depressions. The Bowbells soil is
occasionally flooded for very brief periods. The Tonka
soil is ponded for long periods. In the convex areas
scattered stones are on the surface. Areas are irregular
in shape and 60 to more than 1,000 acres in size. They
are 45 to 55 percent Williams soil, 20 to 25 percent
Bowbells soil, and 10 to 15 percent Tonka soil. The
three soils occur-as areas so closely intermingled or so
small that mapping them separately is not practical.

Typically, the surface layer of the Williams soil is dark
grayish brown loam about 6 inches thick. The subsoil is
dark grayish brown, brown, and light brownish gray,
friable clay loam about 19 inches thick. In the lower part
it is calcareous and has accumulations of carbonate that
extend into the underlying material. The underlying
material to a depth of 60 inches is light brownish gray,
calcareous clay loam. In places lime is within a depth of
10 inches. In some areas the subsoil contains less clay.

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

Typically, the surface layer of the Tonka soil is dark
gray silt loam about 8 inches thick. The subsurface layer
is light gray loam about 4 inches thick. The subsoil is
about 30 inches of dark gray, grayish brown, and light
brownish gray, firm silty clay and silty clay loam. In the
lower part it is calcareous and has accumulations of
carbonate that extend into the underlying material. The
underlying material to a depth of 60 inches is light gray,
calcareous clay loam.

Included with these soils in mapping are small areas of
Cresbard, Niobell, Nishon, and Noonan soils. These
included soils make up less than 15 percent of any one
mapped area. Cresbard, Niobell, and Noonan soils have
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a sodium affected subsoil. Cresbard soils are in swales,
Niobell soils are on flats and slight rises, and Noonan
soils are in small depressions. Nishon soils are in
depressions. Their surface layer is 1 to 4 inches thick.

The content of organic matter is moderate in the
Williams soil and high in the Bowbells and Tonka soils.
Fertility is medium in the Williams soil and high in the
Bowbells and Tonka soils. Permeability is moderate in
the subsoil of the Williams and Bowbells soils and
moderately slow in the underlying material. It is slow in
the Tonka soil. Available water capacity is high in all of
the soils. During wet periods, the water table in the
Bowbells soil is at a depth of 4 to 6 feet and that in the
Tonka soil is 0.5 foot above the surface or within a depth
of 1 foot. Runoff is slow on the Williams and Bowbells
soils and ponded on the Tonka soil. The shrink-swell
potential is moderate in the Williams and Bowbells soils
and high in the Tonka soil.

Most of the acreage supports native grasses and is
used for grazing. These soils are well suited to range.
The native vegetation on the Williams and Bowbells soils
dominantly is bluestems, western wheatgrass, and green
needlegrass. That on the Tonka soil dominantly is
sedges and lesser amounts of reedgrass and prairie
cordgrass. Overused areas of the Williams and Bowbells
soils are dominated by western wheatgrass,
needleandthread, and Kentucky bluegrass. During dry
periods overused areas of the Tonka soil are dominated
by foxtail barley, Kentucky bluegrass, and curlycup
gumweed. Smartweed, less palatable sedges, and
rushes increase in abundance during wet periods. This
poorly drained soil is a good site for dugouts that provide
water for livestock.

The Williams and, Bowbells soils are well suited to
cultivated crops, but the Tonka soil is poorly suited
because of the wetness. Because of the runoff from the
Williams soil, planting and harvesting are delayed in
some areas of the Bowbells and Tonka soils. Conserving
moisture in the Bowbells and Williams soils and
controlling the wetness of the Tonka soil are the main
concerns of management. Tillage practices that leave
crop residue on the surface conserve moisture and
improve fertility. In some areas of the Williams soil, the
surface stones hindér the use of farm machinery. They
should be removed annually.

The Williams and Bowbells soils are well suited to
tame pasture and hay. Alfalfa, intermediate wheatgrass,
and smooth bromegrass are suitable. The Tonka soil is
only fairly well suited to tame pasture and hay because
of the ponding. The choice of tame pasture plants is
limited to water tolerant species, such as Garrison
creeping foxtail and reed canarygrass.

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

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

The Bowbells and Tonka soils generally are unsuitable
as sites for buildings and sanitary facilities. The Bowbells
soil is subject to flooding and the Tonka soil to ponding.

The Williams soil is in capability subclass lic, Silty
range site; the Bowbells soil is in capability subclass lic,
Overflow range site; and the Tonka soil is in capability
subclass IVw, Wet Meadow range site.

16B—Williams-Bowbells-Tonka complex, 1 to 6
percent slopes. These deep, level to undulating soils
are on uplands. The well drained Williams soil is in the
higher convex areas, where scattered stones generally
are on the surface. The moderately well drained
Bowbells soil is in swales. It is occasionally flooded for
very brief periods. The poorly drained Tonka soil is in
depressions. It is ponded during spring runoff and after
heavy rains. Areas are irregular in shape and 60 to more
than 1,000 acres in size. They are 40 to 50 percent
Williams soil, 20 to 25 percent Bowbells soil, and 10 to
15 percent Tonka soil. The three soils occur as areas so
closely intermingled or so small that mapping them
separately is not practical.

Typically, the surface layer of the Williams soil is dark
grayish brown loam about 6 inches thick. The subsoil is
dark grayish brown, brown, and light brownish gray,
friable clay loam about 19 inches thick. In the lower part
it is calcareous and has accumulations of carbonate that
extend into the underlying material. The underlying
material to a depth of 60 inches is light brownish gray,
calcareous clay loam. In places lime is within a depth of
10 inches. In some areas the subsoil contains less clay.

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

Typically, the surface layer of the Tonka soil is dark
gray silt loam about 8 inches thick. The subsurface layer
is light gray loam about 4 inches thick. The subsoil is
about 30 inches of dark gray, grayish brown, and light
brownish gray, firm silty clay and silty clay loam. In the
lower part it is calcareous and has accumulations of
carbonate that extend into the underlying material. The
underlying material to a depth of 60 inches is light gray,
calcareous clay loam.
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Included with these soils in mapping are small areas of
Cresbard, Lehr, Niobell, Nishon, and Noonan soils.
These included soils make up less than 20 percent of
any one mapped area. Cresbard, Niobell, and Noonan
soils have a sodium affected subsoil. Cresbard soils are
in swales, Niobell soils are slightly lower on the
landscape than the Williams soil, and Noonan soils are
in small depressions. Lehr soils are 14 to 20 inches deep
over gravelly sand. They are on convex ridges and
knolls. Nishon soils are in depressions. Their surface
layer is 1 to 4 inches thick.

The content of organic matter is moderate in the
Williams soil.and high in the Bowbells and Tonka soils.
Fertility is medium in the Williams soil and high in the
Bowbells and Tonka soils. Permeability is moderate in
the subsoil of the Williams and Bowbells soils and
moderately slow in the underlying material. It is slow in
the Tonka soil. Available water capacity is high in all of
the soils. During wet periods, the water table in the
Bowbells soil is at a depth of 4 to 6 feet and that in the
Tonka soil is 0.5 foot above the surface or within a depth
of 1 foot. Runoff is medium on the Williams soil, slow on
the Bowbells soil, and ponded on the Tonka soil. The
shrink-swell potential is moderate in the Williams and
Bowbells soils and high in the Tonka soil.

Most of the acreage supports native grasses and is
used for grazing. These soils are well suited to range.
The native vegetation on the Williams and Bowbells soils
dominantly is bluestems, western wheatgrass, and green
needlegrass. That on the Tonka soil dominantly is
sedges and lesser amounts of reedgrass and prairie
cordgrass. Overused areas of the Williams and Bowbells
soils are dominated by western wheatgrass,
needleandthread, Kentucky bluegrass, and weeds.
During dry periods overused areas of the Tonka soil are
dominated by foxtail barley, Kentucky bluegrass, and
curlycup gumweed. Smartweed, less palatable sedges,
and rushes increase in abundance during wet periods.
This poorly drained soil is a good site for dugouts that
provide water for livestock.

The Williams and Bowbells soils are well suited to
cultivated crops, but the Tonka soil is poorly suited
because of the wetness. Because of the runoff from the
Williams soil, planting and harvesting are delayed in
some areas of the Bowbells and Tonka soils. Controlling
erosion and conserving moisture in areas of the Williams
soil, conserving moisture in the Bowbells soil, and
controlling the wetness of the Tonka soil are the main
concerns of management. Tillage practices that leave
crop residue on the surface help to control erosion and
conserve moisture. Slopes are too short and too irregular
in most areas for contour farming and terraces. Grassed
waterways help to keep gullies from forming. In some
areas of the Williams soil, the surface stones hinder the
use of farm machinery. They should be removed
annually.

The Williams and Bowbells soils are well suited to
tame pasture and hay. Alfalfa, intermediate wheatgrass,
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and smooth bromegrass are suitable. The Tonka soil is
only fairly well suited to tame pasture and hay because
of the ponding. The choice of pasture plants is limited to
water tolerant species, such as Garrison creeping foxtail
and reed canarygrass.

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

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

The Bowbells and Tonka soils generally are unsuitable
as sites for buildings and sanitary facilities. The Bowbells
soil is subject to flooding and the Tonka soil to ponding.

The Williams soil is in capability subclass ile, Silty
range site; the Bowbells soil is in capability subclass llc,
Overflow range site; and the Tonka soil is in capability
subclass IVw, Wet Meadow range site.

16C—Williams-Bowbells-Parnell complex, 1 to 9
percent slopes. These deep, level to gently rolling soils
are on uplands. The well drained Williams soil is in the
higher convex areas, where scattered stones generally
are on the surface. The moderately well drained
Bowbells soil is on the lower side slopes and in swales.
It is occasionally flooded for very brief periods. The
poorly drained Parnell soil is in depressions. It is ponded
for long periods. Areas are irregular in shape and 40 to
300 acres in size. They are 40 to 50 percent Williams
soil, 20 to 30 percent Bowbells soil, and 10 to 15
percent Parnell soil. The three soils occur as areas so
closely intermingled or so small that mapping them
separately is not practical.

Typically, the surface layer of the Williams soil is dark
grayish brown loam about 6 inches thick. The subsoil is
dark grayish brown, brown, and light brownish gray,
friable clay loam about 19 inches thick. In the lower part
it is calcareous and has accumulations of carbonate that
extend into the underlying material. The underlying
material 1o a depth of 60 inches is fight brownish gray,
calcareous clay loam. In places lime is within a depth of
10 inches. In some areas the subsoil contains less clay.

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

Typically, the surface layer of the Parnell soil is dark
gray silty clay loam about 7 inches thick. The subsoil is
dark gray and gray, firm silty clay about 38 inches thick.
The underlying material to a depth of 60 inches is gray
silty clay. In places clay loam glacial till is below a depth
of 40 inches.

Included with these soils in mapping are small areas of
Lehr, Nishon, Tonka, Vallers, and Zahl soils. These
included soils make up less than 20 percent of any one
mapped area. Lehr soils are 14 to 20 inches deep over
gravelly sand. They occur as scattered areas adjacent to
areas of the Williams soil. Nishon, Tonka, and Vallers
soils are poorly drained. Nishon and Tonka soils are in
depressions, and Vallers soils are near the outer edges
of the areas of Parnell soil. The well drained Zahl soils
are on the upper side slopes and on convex ridges. They
have carbonates near the surface.

The content of organic matter is moderate in the
Williams soil and high in the Bowbells and Parnell soils.
Fertility is medium in the Williams soil and high in the
Bowbells and Parnell soils. Permeability is moderate in
the subsoil of the Williams and Bowbells soils and
moderately slow in the underlying material. It is slow in
the Parnell soil. Available water capacity is high in the
Williams and Bowbells soils and moderate or high in the
Parnell soil. During wet periods, the water table in the
Bowbells soil is at a depth of 4 to 6 feet and that in the
Parnell soil is as much as 2 feet above the surface or as
much as 2 feet below. Runoff is medium on the Williams
soil, slow on the Bowbells soil, and ponded on the
Parnell soil. The shrink-swell potential is moderate in the
Williams and Bowbells soils and high in the Parnell soil.

Most of the acreage supports native grasses and is
used for grazing. The Williams and Bowbells soils are
well suited and the Parnell soil fairly well suited to range.
The native vegetation on the Williams and Bowbells soils
dominantly is bluestems, western wheatgrass, and green
needlegrass. That on the Parnell soil dominantly is
prairie cordgrass, rivergrass, and sedges. Overused
areas of the Williams and Bowbells soils are dominated
by western wheatgrass, needleandthread, Kentucky
bluegrass, and weeds. Overused areas of the Parnell soil
are dominated by Kentucky bluegrass, saltgrass, sedges,
and rushes. This poorly drained soil is a good site for
dugouts that provide water for livestock.

The Williams soil is fairly well suited and the Bowbells
soil well suited to cultivated crops. The Parnell soil,
however, generally is unsuited because of the wetness.
Fieldwork is delayed on the Bowbells soil during some
wet periods. Measures that control erosion on the
Williams soil and conserve moisture in the Bowbells soil
are the main management needs. Examples are tillage
practices that leave crop residue on the surface. Contour
farming and terraces also can help to control erosion
and conserve moisture, but slopes generally are too
irregular and too short for contouring and terracing.
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Grassed waterways help to keep gullies from forming. In
some areas of the Williams soil, the surface stones
hinder the use of farm machinery. They should be
removed annually.

The Williams and Bowbells soils are well suited to
tame pasture and hay. Alfalfa, intermediate wheatgrass,
and smooth bromegrass are suitable. The Parnell soil is
only fairly well suited to tame pasture and hay because
of the wetness. The choice of tame pasture plants is
limited to water tolerant species. Garrison creeping
foxtail and reed canarygrass are examples.

The Williams and Bowbells soils are suited to
windbreaks and environmental piantings. All climatically
suited trees and shrubs grow well on the Williams soil,
except for those that require an abundant supply of
moisture. The Bowbells soil is well suited to the trees
and shrubs that require an abundant moisture supply.
The Parnell soil generally is unsuited to windbreaks and
environmental plantings because of the ponding.

The Williams soil is fairly well suited to building site
development. The moderate shrink-swell potential is the
main limitation. Also, the slope is a limitation on sites for
small commercial buildings. Backfilling with sandy
material, providing foundation drains, and diverting runoff
away from the buildings help to prevent the structure
damage caused by shrinking and swelling. Reinforcing
foundations and footings also helps to prevent this
damage. Small commercial buildings should be designed
to conform to the natural slope of the land. Land shaping
is needed in some areas.

The Williams soil is poorly suited to septic tank
absorption fields because of the restricted permeability
and the slope. Enlarging the absorption area in these
fields, however, helps to overcome the slow absorption
of liquid waste. Also, land shaping and installing the
distribution lines across the slope improve the efficiency
of the absorption system.

The Bowbells and Parnell soils generally are
unsuitable as sites for buildings and sanitary facilities.
The Bowbells soil is subject to flooding and the Parnell
soil to ponding.

The Williams soil is in capability subclass llle, Silty
range site; the Bowbells soil is in capability subclass lic,
Overflow range site; and the Parnell soil is in capability
subclass Vw, Shallow Marsh range site.

17B—Vida-Williams loams, 3 to 6 percent slopes.
These deep, well drained, undulating soils are on
uplands. The Vida soil is on the upper convex sides and
tops of low rises, and the Williams soil is on the lower
and middle slopes. In many areas scattered stones are
on the surface. Areas are irregular in shape and 10 to
200 acres in size. They are 45 to 55 percent Vida soil
and 35 to 45 percent Williams soil. The two soils occur
as areas so closely intermingled or so small that
mapping them separately is not practical.

Typically, the surface layer of the Vida.soil is dark
grayish brown loam about 4 inches thick. The subsoil is
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dark grayish brown and light brownish gray, friable clay
loam about 17 inches thick. In the lower part it is
calcareous and has accumulations of carbonate that
extend into the underlying material. The underlying
material to a depth of 60 inches is light brownish gray,
calcareous clay loam. In places the surface layer and the
upper part of the subsoil are calcareous.

Typically, the surface layer of the Williams soil is dark
grayish brown loam about 6 inches thick. The subsoil is
dark grayish brown, brown, and light brownish gray,
friable clay loam about 19 inches thick. In the lower part
it is calcareous and has accumulations of carbonate that
extend into the underlying material. The underlying
material to a depth of 60 inches is light brownish gray,
calcareous clay loam. In places the subsoil contains less
clay.

Included with these soils in mapping are small areas of
the moderately well drained Bowbells soils in swales.
These included soils make up about 15 percent of any
one mapped area.

The content of organic matter is moderate and fertility
medium in the Vida and Williams soils. Permeability is
moderate in the subsoil 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 and to tame pasture and
hay. Alfalfa, crested wheatgrass, intermediate
wheatgrass, and smooth bromegrass are suitable. The
high content of lime near the surface of the Vida soil
adversely affects the availability of plant nutrients.
Erosion on many of the convex knobs and ridges
reduces yields. Measures that conserve moisture, control
erosion, and improve fertility are the main management
needs. Examples are tillage practices that leave crop
residue on the surface. Contour farming and terracing
also can help to contro! erosion and conserve moisture,
but in most areas slopes are too short and too irregular
for contouring and terracing. Grassed waterways help to
keep gullies from forming.

These soils are well suited to range. The native
vegetation dominantly is bluestems, green needlegrass,
western wheatgrass, and needleandthread. Overused
areas are dominated by western wheatgrass,
needleandthread, and blue grama.

These soils are well suited to windbreaks and
environmental plantings. All climatically suited trees and
shrubs grow well, except for those that require an
abundant supply of moisture.

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
structure damage caused by shrinking and swelling.
Reinforcing foundations and footings also helps to
prevent this damage. The soils are poorly suited to
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septic tank absorption fields because of the restricted
permeability. Enlarging the absorption area in these
fields helps to overcome the slow absorption of liquid
waste.

The capability subclass is llle; Silty range site.

17C—Vida-Williams-Bowbells loams, 2 to 15
percent slopes. These deep, gently undulating to rolling
soils are on uplands. The well drained Vida soil is on the
upper convex sides and tops of knolls and ridges. The
well drained Williams soil is on the middle slopes. The
moderately well drained Bowbells soil is on the lower
side slopes and in swales. It is occasionally flooded for
very brief periods. Scattered stonés are on the surface in
most areas of the Vida and Williams soils. In some areas
they cover 3 to 10 percent of the surface. In some areas
a few large boulders are on the surface. Areas are
irregular in shape and 10 to more than 1,000 acres in
size. They are 35 to 45 percent Vida soil, 25 to 35
percent Williams soil, and 15 to 20 percent Bowbells soil.
The three soils occur as areas so closely intermingled or
so small that mapping them separately is not practical.

Typically, the surface layer of the Vida soil is dark
grayish brown loam about 4 inches thick. The subsoil is
dark grayish brown and light brownish gray, friable clay
loam about 17 inches thick. In the lower part it is
calcareous and has accumulations of carbonate that
extend into the underlying material. The underlying
material to a depth of 60 inches is light brownish gray,
calcareous clay loam. In places the surface layer and the
upper part of the subsoil are calcareous.

Typically, the surface layer of the Williams soil is dark
grayish brown loam about 6 inches thick. The subsoil is
dark grayish brown, brown, and light brownish gray,
friable clay loam about 19 inches thick. In the lower part
it is calcareous and has accumulations of carbonate that
extend into the underlying material. The underlying
material'to a depth of 60 inches is light brownish gray,
calcareous loam.

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

Included with these soils in mapping are small areas of
Parnell, Tonka, Wabek, Zahill, and Zah!soils. These
included soils make up less than 10 percent of any one
mapped area. The very poorly drained Parnell and poorly
drained Tonka soils are in depressions. Wabek soils are
shallow to gravelly sand. They are on knobs and
ridgetops. Zahill soils are on the higher parts of the
landscape. They have lime at the surface. Zahl soils also
have lime near the surface. They occur as areas
intermingled with areas of the Vida soil.

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

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

These soils are poorly suited to cultivated crops. The
lime near the surface of the Vida soil adversely affects
the availability of plant nutrients. Measures that control
erosion and improve fertility are the main management
needs. Examples are tillage practices that leave crop
residue on the surface. Contour farming and terraces
also can help to control erosion, but in most areas
slopes are too short and too irregular for contouring and
terracing. Grassed waterways help to keep gullies from
forming. Including grasses and legumes in the cropping
system improves fertility and increases the content of
organic matter. In some areas the surface stones hinder
the use of farm machinery. They should be removed
annually.

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

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

Because of the moderate shrink-swell potential and
the slope, the Vida and Williams soils are only fairly well
suited to building site development. Backfilling with
sandy material, providing foundation drains, and diverting
runoff away from the buildings help to prevent the
structure damage caused by shrinking and swelling.
Reinforcing foundations and footings also helps to
prevent this damage. The buildings should be designed
to conform to the natural slope of the land. In some
areas land shaping is needed.

The Vida and Williams soils are poorly suited to septic
tank absorption fields because of the restricted
permeability and the slope. The absorption fields should
be installed in the less sloping areas. Land shaping and
installing the distribution lines across the slope improve
the efficiency of the absorption system. Enlarging the
absorption area in these fields helps to overcome the
slow absorption of liquid waste.
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The Bowbells soil generally is unsuitable as a site for
buildings and sanitary facilities because it is subject to
flooding.

The Vida soil is in capability subclass Ve, the Williams
soil in capability subclass llle, and the Bowbells soil in
capability subclass lic; the Vida and Williams soils are in
Silty range site and the Bowbells soil in Overflow range
site.

17D-—Vida-Zahl loams, 6 to 15 percent siopes.
These deep, well drained, moderately sloping and
strongly sloping or rolling soils are on uplands. The Vida
soil is on the lower and middle slopes. The Zahl soil is
on the upper convex sides and tops of knolls and low
hills. In most areas scattered stones are on the surface.
Areas are irregular in shape and 10 to more than 150
acres in size. They are 50 to 60 percent Vida soil and 20
to 30 percent Zahi soil. The two soils occur as areas so
closely intermingled or so small that mapping them
separately is not practical.

Typically, the surface layer of the Vida soil is dark
grayish brown loam about 4 inches thick. The subsoil is
grayish brown and light brownish gray, friable clay loam
about 17 inches thick. In the lower part it is calcareous
and has accumulations of carbonate that extend into the
underlying material. The underlying material to a depth of
60 inches is light brownish gray, calcareous clay loam. In
places, the depth to the underlying material is greater
and carbonates are leached to a greater depth. In some
areas the subsoil contains less clay.

Typically, the surface layer of the Zahl soil is dark
grayish brown and grayish brown loam about 6 inches
thick. The underlying material to a depth of 60 inches is
light gray and light brownish gray, calcareous clay loam.
In places, the surface layer is less than 6 inches thick
and carbonates are at or near the surface.

Included with these soils in mapping are small areas of
Bowbells, Tonka, and Wabek soils. These included soils
make up less than 20 percent of any one mapped area.
The moéderately well drained Bowbells soils are in
swales. The poorly drained Tonka soils are in
depressions. Wabek soils are on convex ridges. They
have gravelly sand within a depth of 14 inches.

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

Most of the acreage supports native grasses and is
used for grazing. The Vida soil is well suited and the
Zahl soil fairly well suited to range. The native vegetation
on the Vida soil dominantly is little bluestem, western
wheatgrass, and green needlegrass. That on the Zahl
soil is little bluestem, sideoats grama, western
wheatgrass, and needleandthread. Overused areas are
dominated by western wheatgrass, needleandthread, and
blue grama.
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The Vida soil is poorly suited and the Zahl soil
generally unsuited to cultivated crops. The main
concerns of management are controlling erosion and
improving fertility. Tillage practices that leave crop
residue on the surface conserve moisture, improve
fertility, and help to control erosion.

These soils are fairly well suited to tame pasture and
hay. Alfalfa, intermediate wheatgrass, and smooth
bromegrass are suitable.

The Vida soil is better suited to windbreaks and
environmental plantings than the Zahl soil. All climatically
suited trees and shrubs grow well on the Vida soil,
except for those that require an abundant supply of
moisture. Optimum growth and survival, however, are
unlikely on the Zahl soil. Planting on the contour helps to
control erosion and conserves moisture.

Because of the moderate shrink-swell potential and
the slope, 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 help to prevent the structure
damage caused by shrinking and swelling. Reinforcing
foundations and footings also helps to prevent this
damage. The buildings should be designed to conform to
the natural slope of the land. In some areas land
shaping is needed.

These soils generally are too steep for most sanitary
facilities. Septic tank absorption fields should be installed
in the less sloping areas. Enlarging the absorption area
in these fields helps to overcome the slow absorption of
liquid waste. Land shaping and installing the distribution
lines across the slope improve the efficiency of the
absorption system.

The Vida soil is in capability subclass Ve, Silty range
site; the Zahl soil is in capability subclass Vle, Thin
Upland range site.

17E—Vida-Zahill loams, 15 to 25 percent slopes.
These deep, well drained, moderately steep and hilly
soils are on uplands. The Vida soil is on the lower and
middle slopes. The Zahill soil is on the upper convex
sides and tops of ridges and knolls. Scattered stones are
on the surface in most areas. In some areas they are
only 1 to 5 feet apart. In some areas a few large
boulders are on the surface. Areas are long and narrow
or irregular in shape and are 20 to 160 acres in size.
They are 40 to 50 percent Vida soil and 35 to 45 percent
Zahill soil. The two soils occur as areas so closely
intermingled or so small that mapping them separately is
not practical.

Typically, the surface layer of the Vida soil is dark
grayish brown loam about 4 inches thick. The subsoil is
grayish brown and light brownish gray, friable clay loam
about 17 inches thick. In the lower part it is calcareous
and has accumulations of carbonate that extend into the
underlying material. The underlying material to a depth of
60 inches is light brownish gray, calcareous clay loam. In
places, the depth to the underlying material is greater
and carbonates are leached to a greater depth.
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Typically, the surface layer of the Zahill soil is dark
grayish brown loam about 3 inches thick. The underlying
material to a depth of 60 inches is light brownish gray,
calcareous loam and clay loam. In places the dark
surface layer is more than 3 inches thick.

Included with these soils in mapping are small areas of
Bowbells, Parnell, Wabek, and Williams soils. These
included soils make up less than 20 percent of any one
mapped area. The moderately well drained Bowbells
soils are in swales. The very poorly drained Parnell soils
are in depressions. Wabek soils have gravelly sand
within a depth of 14 inches. They occur as small pockets
and bands intermingled with some areas of the Zahill
soil.

The content of organic matter is moderate in the Vida
soil and low in the Zahill soil. Fertility is medium in the
Vida soil and low in the Zahill soil. Permeability is
moderate in the subsoil of the Vida soil and moderately
slow in the underlying material. It is moderately slow in
the ‘Zahill soil. Available water capacity is moderate or
high in both soils. Runoff is medium on the Vida soil and
rapid on the Zahill soil. The shrink-swell potential is
moderate in both soils.

Most of the acreage supports native grasses and is
used for grazing. The Vida soil is well suited and the
Zahill soil fairly well suited to range. The native
vegetation on the Vida soil dominantly is littfe bluestem,
western wheatgrass, and green needlegrass. That on the
Zahill soil dominantly is little bluestem, sideoats grama,
western wheatgrass, and needleandthread. Overused
areas are dominated by needleandthread, sideoats
grama, and blue grama.

These soils generally are too steep and too thin over
the underlying material for cultivated crops, tame pasture
and hay, and windbreaks and environmental plantings.
Also, they are too steep for building site development
and most sanitary facilities.

The capability subclass is Vle; the Vida soil is in Silty
range site and the Zahill soil in Thin Upland range site.

I8A—Willlams-Niobell loams, 0 to 3 percent slopes.
These deep, nearly level and gently undulating soils are
on uplands. The well drained Williams soil is on the
convex parts of the landscape. The moderately well
drained Niobell soil is in swales and on flats. In some
areas scattered stones are on the surface. Areas are
irregular in shape and 15 to more than 1,000 acres in
size. They are 50 to 60 percent Williams soil and 25 to
35 percent Niobell soil. The two soils occur as areas so
closely intermingled or so small that mapping them
separately is not practical.

Typically, the surface layer of the Williams soil is dark
grayish brown loam about 6 inches thick. The subsoil is
dark grayish brown, brown, and light brownish gray,
friable clay loam about 19 inches thick. In the lower part
it has accumulations of carbonate that extend into the
underlying material. The underlying material to a depth of
60 inches is light brownish gray, calcareous clay loam. In
places lime is within a depth of 10 inches.
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Typically, the surface layer of the Niobell soil is dark
grayish brown loam about 7 inches thick. Below this is a
transitional layer of dark grayish brown and grayish
brown loam about 6 inches thick. The subsoil is grayish
brown, pale brown, and light brownish gray, firm clay
loam about 18 inches thick. In the lower part it has
accumulations of carbonate that extend into the
underlying material. The underlying material to a depth of
60 inches is light brownish gray and light yellowish
brown, calcareous clay loam. In places the subsoil
contains more clay.

Included with these soils in mapping are small areas of
Bowbells, Nishon, and Tonka soils. These included soils
make up less than 15 percent of any one mapped area.
Bowbells soils are dark to a depth of more than 16
inches. They are in swales. The poorly drained Nishon
and Tonka soils are in small depressions.

The content of organic matter is moderate and fertility
medium in the Williams and Niobell soils. Permeability is
moderate in the subsoil of the Williams soil and
moderately slow in the underlying material. It is slow in
the Niobell soil. Available water capacity is high in the
Williams soil and moderate or high in the Niobell soil.
Runoff is slow on both soils. The shrink-swell potential is
moderate in the Williams soil and high in the Niobell soil.

Most of the acreage is cropland. The Williams soil is
well suited and the Niobell soil fairly well suited to
cultivated crops. The Niobell soil is better suited to smalil
grain than to row crops. Conserving moisture is the main
concern in managing the Williams soil for crops.
Conserving moisture, increasing the rate of water intake,
and improving tilth are the main concerns in managing
the Niobell soil. This soil has a claypan subsoil that
takes in water slowly and releases it slowly to plants.
Tillage practices that leave crop residue on the surface
conserve moisture. Chiseling and subsoiling and
including grasses and legumes in the cropping system
increase the rate of water intake and improve tiith.

These soils are well suited to tame pasture and hay.
Alfalfa, smooth bromegrass, crested wheatgrass, and
intermediate wheatgrass are suitable.

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

The Williams soil is well suited and the Niobell soil
fairly well suited to field windbreaks and environmental
plantings. Most of the climatically suited trees and
shrubs grow well, except for those that require an
abundant supply of moisture.

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
structure damage caused by shrinking and swelling.
Reinforcing foundations and footings also helps to
prevent this damage.
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Because of the restricted permeability, these soils are
poorly suited to septic tank absorption fields. Enlarging
the absorption area in these fields, however, helps to
overcome the slow absorption of liquid waste.

The Williams soil is in capability subclass lic, Silty
range site; the Niobell soil is in capability subclass llis,
Clayey range site.

20A—Lehr loam, 0 to 3 percent slopes. This
somewhat excessively drained, nearly level and very
gently sloping soil is on outwash plains and terraces. It is
shallow over gravelly sand. Areas are irregular in shape
and 10 to 275 acres in size. Slopes are smooth or
slightly convex.

Typically, the surface layer is dark grayish brown loam
about 56 inches thick. The subsoil is brown, friable loam
about 10 inches thick. The underlying material to a depth
of 60 inches is multicolored, calcareous gravelly sand. In
places the depth to gravelly sand is more than 20
inches.

Included with this soil in mapping are small areas of
Bowdle and Wabek soils. These soils make up less than
10 percent of any one mapped area. Bowdle soils are in
swales. They are deeper to gravelly sand than the Lehr
soil. Wabek soils are on the tops of low knolls. They are
shallower to gravelly sand than the Lehr-soil.

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

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

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

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

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

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 the effluent from septic tank abosorption fields,
but it does not adequately filter the effluent. The poor
filtering capacity may result in the poliution of ground
water. The soil is a probable source of sand and gravel
for use as road construction material.
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The capability subclass is 1Vs; Shallow to Gravel range
site.

20B—Lehr loam, 3 to 6 percent slopes. This
somewhat excessively drained, gently sloping soil is on
outwash plains and terraces. It is shallow over gravelly
sand. Areas are irregular in shape and 5 to 200 acres in
size. Slopes are smooth or slightly convex.

Typically, the surface layer is dark grayish brown loam
about 5 inches thick. The subsoil is brown, friable loam
about 10 inches thick. The underlying material to a depth
of 60 inches is multicolored, calcareous gravelly sand. In
places the depth to gravelly sand is more than 20
inches.

Included with this soil in mapping are small areas of
Bowdle and Wabek soils. These soils make up less than
15 percent of any one mapped area. Bowdle soils are in
swales. They are deeper to gravelly sand than the Lehr
soil. Wabek soils are on the tops of knolls. They are
shallower to gravelly sand than the Lehr soil.

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

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

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

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

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

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 the effluent from septic tank absorption fields,
but it does not adequately filter the effluent. 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 subclass is IVe; Shallow to Gravel range
site.
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21A—Cavour-Miranda loams, 1 to 5 percent slopes.
These deep, moderately well drained, nearly level to
undulating soils are on uplands. The Cavour soil is on
the smooth or slightly concave parts of the landscape.
The Miranda soil is in microdepressions. A few scattered
stones are on the surface in places. Areas are irregular
in shape and 5 to 300 acres in size. They are 45 to 55
percent Cavour soil and 30 to 40 percent Miranda soil.
The two soils occur as areas so closely intermingled or
so small that mapping them separately is not practical.

Typically, the surface layer of the Cavour soil is dark
gray, friable loam about 9 inches thick. The subsurface
layer is gray loam about 2 inches thick. The subsoil is
about 21 inches of dark gray and olive gray, firm clay
and clay loam. It has visible salt crystals in the lower
part. The underlying material to a depth of 60 inches is
light olive gray, calcareous clay loam that has
accumulations of carbonate and visible salt crystals and
nests of gypsum.

Typically, the surface layer of the Miranda soil is
grayish brown loam about 2 inches thick. The subsoil is
dark grayish brown, grayish brown, and light brownish
gray, firm clay loam about 11 inches thick. In the lower
part it is calcareous and has nests of salt. The,
underlying material to a depth of 60 inches is grayish
brown and light brownish gray clay loam that has nests
of salt and gypsum.

Included with these soils in mapping are small areas of
Cresbard and Heil soils. These included soils make up
less than 15 percent of any one mapped area. Cresbard
soils do not have columnar structure in the subsoil. They
are slightly higher on the landscape than the Cavour soil.
The poorly drained Heil soils are in depressions.

The content of organic matter is moderate in the
Cavour and Miranda soils. Fertility is medium in the
Cavour soil and low or medium in the Miranda soil. Both
soils have a sodium affected subsoil that restricts root
penetration. Permeability is slow or very slow in the
subsoil of the Cavour soil and moderately slow or slow in
the underlying material. It is very slow in the Miranda
soil. Available water capacity is moderate in both soils.
Runoff is slow or medium. The shrink-swell potential is
high in the subsoil of the Cavour soil and moderate in
the underlying material. It is moderate in the Miranda
soil.

Most of the acreage supports native grasses and is
used for grazing. The Cavour soil is fairly well suited to
range, but the Miranda soil is poorly suited. The main
limitation is the claypan subsoil, which restricts the
penetration of plant roots. The native vegetation
dominantly is western wheatgrass, green needlegrass,
and blue grama. Overused areas are dominated by blue
grama, buffalograss, and saltgrass. If overuse continues,
bare areas are common or weeds dominate the site.

These soils are poorly suited to cultivated crops and to
tame pasture and hay. The dense claypan subsoil and
the high content of sodium adversely affect crop growth
by restricting: root penetration and the rate of water

Soil survey

intake. Tilling is difficult because the dense subsoil is
near the surface. If the soils are cultivated when wet,
they become cloddy. Leaving crop residue on the
surface when the soils are tilled and including grasses
and legumes in the cropping system improve tiith and
fertility, increase the rate of water intake, and conserve
moisture. The Cavour soil is suited to alfalfa, crested
wheatgrass, intermediate wheatgrass, and pubescent
wheatgrass for tame pasture and hay. No grass species
grows well, however, on the Miranda soil.

These soils are poorly suited to windbreaks and
environmental plantings. Carefully selected trees and
shrubs can be established on the Cavour soil, but
optimum survival, growth, and vigor are unlikely. No trees
and shrubs grow well on the Miranda soil.

Because of the moderate or high shrink-swell
potential, these soils are poorly suited to building site
development. Backfilling with sandy material, providing
foundation drains, and diverting runoff away from the
buildings, however, help to prevent the structure damage
caused by shrinking and swelling. Reinforcing
foundations and footings also helps to prevent this
damage. These soils are poorly suited to septic tank
absorption fields because of the restricted permeability.
These fields generally do not function well unless they
are greatly expanded.

The Cavour soil is in capability subclass Vs, Claypan
range site; the Miranda soil is in capability subclass VIs,
Thin Claypan range site.

22A—Niobell-Miranda loams, 0 to 3 percent slopes.
These deep, nearly level and gently undulating,
moderately well drained soils are on uplands. The
Niobell soil is on the higher parts of the landscape, and
the Miranda soil is in microdepressions. The surface is
uneven because of the many low spots. Areas are
irregular in shape and 10 to 250 acres in size. They are
40 to 50 percent Niobell soil and 25 to 35 percent
Miranda soil. The two soils occur as areas so closely
intermingled or so small that mapping them separately is
not practical.

Typically, the surface layer of the Niobell soil is dark
grayish brown loam about 7 inches thick. Below this is a
transitional layer of dark grayish brown and grayish
brown loam about 6 inches thick. The subsoil is grayish
brown, pale brown; and light brownish gray, firm clay
loam about 18 inches thick. In the lower part it has
accumulations of carbonate that extend into the
underlying material. The underlying material to a depth of
60 inches is light brownish gray and light yellowish
brown, calcareous clay loam.

Typically, the surface layer of the Miranda soil is
grayish brown loam about 2 inches thick. The subsoil is
dark grayish brown and grayish brown clay loam about
16 inches thick. It has nests of gypsum in the lower part.
it is firm in the upper part and friable in the lower part.
The underlying material to a depth of 60 inches is light
yellowish brown clay loam that has accumulations of
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carbonate and nests of gypsum. In places the subsoil
and underlying material contain more clay.

Included with these soils in mapping are small areas of
Heil, Noonan, and Williams soils. These included soils
make up less than 25 percent of any one mapped area.
The poorly drained Heil soils are in depressions. Williams
soils do not have a sodium affected subsoil. They are
higher on the landscape than the Niobell and Miranda
soils. Noonan soils do not have visible salt crystals
within a depth of 16 inches. They are around the
microdepressions and between areas of the Miranda and
Niobell soils.

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

Most of the acreage supports native grasses and is
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used for grazing. The Niobell soil is well suited to range,
but the Miranda soil is poorly suited. The claypan subsoil
in the Miranda soil restricts the penetration of plant
roots. As a result, stands of grasses are sparse on this
soil. The native vegetation on the Niobell soil dominantly
is western wheatgrass and green needlegrass. Overused
areas are dominated by western wheatgrass, blue
grama, and Kentucky bluegrass. The native vegetation
on the Miranda soil dominantly is western wheatgrass
and blue grama. Overused areas are dominated by a thin
stand of blue grama, buffalograss, inland saltgrass, and
sedges.

These soils are poorly suited to cultivated crops and to
tame pasture and hay. They are better suited to tame
pasture and hay and small grain than to row crops.
Conserving moisture, increasing the rate of water intake,
and improving tilth are the main concerns of
management. Tillage practices that leave crop residue
on the surface conserve moisture. Inclusion of grasses
and legumes in the cropping system, timely tillage, and
chiseling or subsoiling increase the rate of water intake
and improve tilth and fertility. The Niobell soil is suited to
alfalfa, intermediate wheatgrass, and pubescent
wheatgrass for tame pasture and hay. No grass species
grows well, however, on the Miranda soil (fig. 5).

Figure 5.—Sparse vegetation on the Miranda soil in an area of Niobell-Miranda loams, 0 to 3 percent slopes.
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These soils are poorly suited to windbreaks and
environmental plantings. The dense claypan subsoil and
high content of sodium in the Miranda soil severely
restrict the growth and survival of trees and shrubs. Most
climatically suited trees and shrubs grow wel! on the
Niobell soil. Field windbreaks can be planted on these
soils, but their effectiveness is greatly reduced because
of the severely restricted growth on the Miranda soil.

Because of the moderate or high shrink-swell
potential, these soils are poorly 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
structure damage caused by shrinking and swelling.
Reinforcing foundations and footings also helps to
prevent this damage. These soils are poorly suited to
septic tank absorption fields because of the restricted
permeability. These fields generally do not function well
unless they are greatly expanded.

The Niobell soil is in capability subclass llIs, Clayey
range site; the Miranda soil is in capability subclass Vis,
Thin Claypan range site.

23A—Noonan Variant loam, 0 to 2 percent slopes.
This nearly level, moderately well drained soil is on
terraces. It is moderately deep over sandy and loamy
alluvium and gravelly sand. Areas are irregular in shape
and 5 to 80 acres in size. Slopes are smooth or
concave.

Typically, the surface layer is dark gray and dark
grayish brown loam about 9 inches thick. The subsurface
layer is light brownish gray loam about 3 inches thick.
The subsoil is about 14 inches thick. It is dark gray and
grayish brown, firm clay loam over grayish brown sandy
loam that has threads of salts. The upper 10 inches of
underlying material is light brownish gray loamy fine sand
that has threads of salts. The next 5 inches is light
brownish gray sandy loam that has accumulations of
carbonate. The lower part to a depth of 60 inches is
multicolored gravelly sand that has many shale
fragments. In some areas the subsoil does not have
columnar structure. In other areas it contains less clay.

Included with this soil in mapping are small areas of
Harriet, Ranslo, and Tally soils. These soils make up less
than 15 percent of any one mapped area. The poorly
drained Harriet and somewhat poorly drained Ranslo
soils are lower on the landscape than the Noonan
Variant soil. Tally soils contain less clay than the Noonan
Variant soil and do not have columnar structure.in the
subsoil or gravelly underlying material. They are on the
higher convex parts of the landscape.

The content of organic matter is moderate and fertility
medium in the Noonan Variant soil. The sodium affected
subsoil restricts root penetration. Permeability is slow in
the subsoil and rapid in the underlying material. Available
water capacity is moderate. Runoff is slow. The shrink-
swell potential is high in the subsoil and low in the
underlying material.

Soil survey

Most of the acreage is cropland. This soil is poorly
suited to cultivated crops. It is better suited to early
maturing small grain than to row crops. The claypan
subsoil restricts the penetration of plant roots. The main
concerns of management are conserving moisture and
improving tilth. Leaving crop residue on the surface when
the soil is titled, chiseling or subsoiling, and including
grasses and legumes in the cropping system conserve
moisture and improve tilth and fertility.

This soil is fairly well suited to tame pasture and hay.
The choice of pasture plants is limited because the
dense claypan subsoil restricts the penetration of plant
roots. Alfalfa, crested wheatgrass, intermediate
wheatgrass, and pubescent wheatgrass are suitable.

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

This soil is poorly suited to windbreaks and
environmental plantings because of the dense, compact
subsoil. Carefully selected trees and shrubs can be
established, but optimum survival, growth, and vigor are
unlikely.

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 the effluent from septic tank absorption fields,
but it does not adequately filter the effluent. The poor
filtering capacity may result in the pollution of ground
water. The soil is an improbable source of sand and
gravel for use as road construction material because of
the large amount of shale in the underlying material.

The capability subclass is 1Vs; Claypan range site.

24A—Niobell-Noonan loams, 1 to 5 percent slopes.
These deep, nearly level to undulating, moderately well
drained soils are on uplands. The Niobell soil is on the
higher parts of the landscape, and the Noonan soil is on
the lower parts. The surface is uneven because of many
scattered low spots. Areas are irregular in shape and 15
to more than 400 acres in size. They are 45 to 50
percent Niobell soil and 30 to 40 percent Noonan 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 Niobell soil is dark
grayish brown loam about 7 inches thick. Below this is a
transitional layer of dark grayish brown and grayish
brown loam about 6 inches thick. The subsoil is grayish
brown, pale brown, and light brownish gray, firm clay
loam about 18 inches thick. In the lower part it has
accumulations of carbonate that extend into the
underlying material. The underlying material to a depth of
60 inches is light brownish gray and light yellowish
brown, calcareous clay loam.

Typically, the surface layer of the Noonan soil is dark
grayish brown loam about 6 inches thick. The subsurface
layer is grayish brown loam about 3 inches thick. The
subsoil is brown and grayish brown, firm and friable clay
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loam about 19 inches thick. In the lower part it has nests
and threads of gypsum and other salts that extend into
the underlying material. The underlying material to a
f:lepth of 60 inches is light brownish gray, calcareous clay
oam.

Included with these soils in mapping are small areas of
Heil, Miranda, Tally, and Williams soils. These included
soils make up less than 20 percent of any one mapped
area. The poorly drained Heil soils are in depressions.
Miranda soils have visible salts within a depth of 16
inches. They are on the lower parts of the landscape.
Tally soils contain more sand throughout and less clay in
the subsoil than the Noonan and Niobell soils. They are
on broad ridges. Willaims soils do not have a sodium
affected subsoil. They are higher on the landscape than
the Niobell soil.

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

Most of the acreage is cropland. The Niobell soil is
fairly well suited to cultivated crops, but the Noonan soil
is poorly suited. Both soils are better suited to small
grain and to tame pasture and hay than to row crops (fig.
6). The claypan subsoil restricts the penetration of plant
roots. Increasing the rate of water intake, improving tilth,
and conserving moisture are the main concerns of
management. Tillage practices that leave crop residue
on the surface conserve moisture. Inclusion of grasses
and legumes in the cropping system, timely tillage, and
chiseling or subsoiling increase the rate of water intake
and improve tilth and fertility. Alfalfa, intermediate
wheatgrass, and pubescent wheatgrass are suitable for
tame pasture and hay.

Figure 6.—An area of Niobell-Noonan loams, 1 to 5 percent slopes, used for tame hay.
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The Niobell soil is well suited and the Noonan soil
fairly well suited to range. The native vegetation
dominantly is western wheatgrass, green needlegrass,
and blue grama. Overused areas are dominated by
western wheatgrass and blue grama. If overuse
continues, bare areas are common or weeds dominate
the site.

The Niobell soil is fairly well suited to windbreaks and
environmental plantings, but the Noonan soil is poorly
suited. The sodium affected subsoil in both soils severely
limits tree growth. Carefully selected trees and shrubs
can be established, but optimum survival, growth, and
vigor are unlikely.

Because of the moderate or high 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
structure damage caused by shrinking and swelling.
Reinforcing foundations and footings also helps to
prevent this damage. These soils are poorly suited to
septic tank absorption fields because of the restricted
permeability. Enlarging the absorption area of these
fields, however, helps to overcome the slow absorption
of liquid waste.

The Niobell soil is in capability subclass llls, Clayey
range site; the Noonan soil is in capability subclass Vs,
Claypan range site.

25---Miranda-Hell complex. These deep, nearly level
and level soils are in slight depressions in the uplands.
The poorly drained Heil soil is slightly lower on the
landscape than the somewhat poorly drained Miranda
sail. It receives runoff, which ponds during snowmelt and
heavy rainfall. Areas are irregular in shape and 10 to 100
acres in size. They are 50 to 60 percent Miranda soil and
25 to 35 percent Heil 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 Miranda soil is
grayish brown loam about 2 inches thick. The subsoil is
firm clay loam about 11 inches thick. The upper part is
dark grayish brown, the middle part is grayish brown, and
the lower part is light brownish gray. The middle and
lower parts are calcareous and have nests of salt. The
underlying material to a depth of 60 inches is grayish
brown and light brownish gray clay loam that has nests
of salt and gypsum. .

Typically, the surface layer .of the Heil soil is gray silt
loam about 2 inches thick. The subsoil is dark gray and
gray, firm clay about 24 inches thick. In the lower part it
is calcareous and has accumulations of carbonate that
extend into the underlying material. The underlying
material to a depth of 60 inches is gray, calcareous silty
clay and clay loam.

Included with these soils in mapping are small areas of
Nishon, Niobell, and Noonan soils. These included soils
make up less than 15 percent of any one mapped area.

Soil survey

Nishon soils are on the edges of small depressions.
Their surface layer is 1 to 4 inches thick. The moderately
well drained Niobell and Noonan soils are on the slightly
higher parts of the landscape.

The content of organic matter is moderate in the
Miranda and Heil soils. Fertility is low or medium in the
Miranda soil and medium in the Heil soil. Both soils have
a dense, sodium affected subsoil that restricts root
penetration. Permeability is very slow. Available water
capacity is moderate. A seasonal high water table is as
much as 1 foot above the surface of the Heil soil or as
much as 1 foot below. Runoff is slow on the Miranda soil
and ponded on the Heil soil. The shrink-swell potential is
moderate in the Miranda soil and high in the Heil soil.

Most of the acreage supports native grasses and is
used for grazing. The Heil soil is fairly well suited to
range, but the Miranda soil is poorly suited. The native
vegetation on the Miranda soil dominantly is blue grama
and western wheatgrass. That on the Heil soil
dominantly is western wheatgrass and sedges. Overused
areas are dominated by inland saltgrass, buffalograss,
and sedges.

These soils generally are unsuited to cultivated crops
and to windbreaks and environmental plantings. The
dense, compact, sodium affected subsoil in both soils
and the ponding on the Heil soil are the main limitations.

These soils are poorly suited to tame pasture and hay.
The Heil soil is better suited than the Miranda soil. If
possible, only the Heil soil should be used for tame
pasture. Garrison creeping foxtail and reed canarygrass
are the best suited species.

Because of the moderate shrink-swell potential, the
Miranda soil is poorly suited to building. site development.
Backfilling with sandy material, providing foundation
drains, and diverting runoff away from the buildings,
however, help to prevent the damage caused by
shrinking and swelling. Reinforcing foundations and
footings also helps to prevent this damage. The Heil soil
generally is unsuited to building site development
because of the ponding.

These soils are poorly suited to septic tank absorption
fields. The restricted permeability is the main limitation.
Also, the ponding on the Heil soil is a limitation.

The capability subclass is Vls; the Miranda soil is in
Thin Claypan range site and the Heil soil in Closed
Depression range site.

26—Cresbard-Cavour loams. These deep,
moderately well drained, nearly level soils are on
uplands. The Cresbard soil is on slight rises, and the
Cavour soil is in microdepressions. Areas are irregular in
shape and 25 to 300 acres in size. They are 45 to 55
percent Cresbard soil and 35 to 45 percent Cavour 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 Cresbard soil is dark
gray loam about 7 inches thick. The subsurface layer is
grayish brown loam about 3 inches thick. Below this is a
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transitional layer about 2 inches thick. It is dark grayish
brown clay loam that has light brownish gray coatings of
very fine sand. The subsoil is dark gray and grayish
brown, firm clay loam about 14 inches thick. It has visible
salt crystals in the lower part. The underlying material to
a depth of 60 inches is light brownish gray, calcareous
clay loam that has visible crystals of salt and gypsum. In
places the subsoil contains less clay.

Typically, the surface layer of the Cavour soil is dark
gray, friable loam about 9 inches thick. The subsurface
layer is gray loam about 2 inches thick. The subsoil is
about 21 inches of firm clay and clay loam. The upper
part is dark gray, and the lower part is olive gray and has
visible salt crystals. The underlying material to a depth of
60 inches is light olive gray, calcareous clay loam that
has accumulations of carbonate and visible crystals of
salt and gypsum. In places the subsoil contains less
clay.

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

The content of organic matter is moderate and fertility
medium in the Cresbard and Cavour soils. Both soils
have a sodium affected subsoil that restricts root
penetration. Permeability is moderately slow or slow in
the Cresbard soil. It is slow or very slow in the subsoil of
the Cavour soil and slow or moderately slow in the
underlying material. Available water capacity is moderate
in both soils. Runoff is slow. The shrink-swell potential is
high in the subsoil and moderate in the underlying
material.

Most of the acreage is cropland. The Cresbard soil is
fairly well suited to cultivated crops, but the Cavour soil
is poorly suited. The dense, compact subsoil and the
soluble salts in the subsoil of both soils adversely affect
crop production by restricting root penetration. Tilling is
difficult because of the dense claypan subsoil. If the soils
are tilled when wet, they become cloddy. Measures that
increase the rate of water intake, improve tilth, and
conserve moisture are the main management needs.
Examples are leaving crop residue on the surface when
the soils are tilled and including grasses and legumes in
the cropping system. Chiseling and subsoiling-help to
break up the dense claypan subsoil and thus increase
the rate of water intake.

The Cresbard soil is well suited and the Cavour soil
fairly well suited to range. The native vegetation
dominantly is western wheatgrass, blue grama, and
green needlegrass. Overused areas normally are
dominated by western wheatgrass and blue grama.
During wet cycles they are dominated by blue grama and
weeds.

The Cresbard soil is well suited and the Cavour soil
fairly well suited to tame pasture and hay. The dense,
compact subsoil in the Cavour soil limits the choice of
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pasture plants and productivity. Alfalfa, intermediate
wheatgrass, pubescent wheatgrass, and smooth
bromegrass are suitable.

The Cresbard soil is fairly well suited to windbreaks
and environmental plantings, but the Cavour soil is
poorly suited. No trees and shrubs grow well on the
Cavour soil because the dense subsoil severely limits
root penetration. Carefully selected trees and shrubs can
be established, but optimum survival, growth, and vigor
are unlikely.

Because of the high shrink-swell potential, these soils
are poorly 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 structure damage
caused by shrinking and swelling. Reinforcing
foundations and footings also helps to prevent this
damage. These soils are poorly suited to septic tank
absorption fields because of the restricted permeability.
Enlarging the absorption area in these fields, however,
helps to overcome the slow absorption of liquid waste.

The Cresbard soil is in capability subclass lils, Clayey
range site; the Cavour soil is in capability subclass IVs,
Claypan range site.

27B—Lehr-Bowdle loams, 0 to 6 percent slopes.
These level to undulating soils are on outwash plains
and terraces. The somewhat excessively drained Lehr
soil is on the upper parts of ridges and knolis. it is
shallow over gravelly sand. The well drained Bowdle soil
is on the lower side slopes and in swales. It is
moderately deep over gravelly sand. Areas are irregular
in shape and 10 to 500 acres in size. They are 50 to 60
percent Lehr soil and 35 to 40 percent Bowdle soil. The
two soils occur as areas so closely intermingled or so
small that mapping them separately is not practical.

Typically, the surface layer of the Lehr soil is dark
grayish brown loam about 5 inches thick. The subsoil is
brown, 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 Bowdle soil is dark
grayish brown loam about 7 inches thick. The subsoil is
dark grayish brown, friable loam about 15 inches thick.
The underlying material to a depth of 60 inches is
multicolored, calcareous gravelly sandy loam and
gravelly sand. In places the soil is dark to a depth of less
than 16 inches.

Included with these soils in mapping are small areas of
Wabek soils on the higher convex parts of the
landscape. These included soils make up less than 10
percent of any one mapped area. They are shallower to
gravelly sand than the Lehr and Bowdle soils.

The content of organic matter and fertility are high in
the Bowdle soil. The content of organic matter is
moderate and fertility medium in the Lehr soil.
Permeability is moderately rapid in the subsoil of the
Lehr soil and rapid or very rapid in the underlying
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gravelly sand. It is moderate in the subsoil of the Bowdle
soil and rapid in the underlying gravelly sand. Available
water capacity is low in the Lehr soil and low or
moderate in the Bowdle soil. Runoff is slow on both
soils.

Most of the acreage is cropland. The Bowdle soil is
fairly well suited to cultivated crops, but the Lehr soil is
poorly suited. Because the porous underlying material
restricts root penetration, both soils are better suited to
early maturing small grain than to row crops. Measures
that control erosion and conserve moisture are the main
management needs. Examples are tillage practices that
leave crop residue on the surface.

These soils are poorly suited to tame pasture and hay.
The main limitations are the low available water capacity
and shallow root zone in the Lehr soil. Crested
wheatgrass is a suitable species.

The Bowdle soil is well suited to range, but the Lehr
soil is poorly suited. The shallow root zone and low
available water capacity in the Lehr soil limit productivity.
The native vegetation on the Lehr soil dominantly is
needleandthread and grama grasses. That on the
Bowdle soil dominantly is green needlegrass, western
wheatgrass, and needleandthread. Overused areas are
dominated by western wheatgrass, needleandthread, and
blue grama. Also, weeds increase in extent on the Lehr
soil.

These soils are poorly suited to windbreaks and
environmental plantings because they are droughty. No
trees and shrubs grow well. Drought resistant species
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 the effluent from septic tank absorption fields,
but they do not adequately filter the effluent. The poor
filtering capacity may result in the pollution of ground
water. These soils are a probable source of sand and
gravel for road construction.

The Lehr soil is in capability subclass IVe, Shallow to
Gravel range site; the Bowdle soil is in capability
subclass llle, Silty range site.

29—Exline-Harmony complex. These deep, nearly
level soils are on lake plains. The somewhat poorly
drained Exline soil is in microdepressions. The
moderately well drained Harmony soil is adjacent to the
microdepressions. Areas are irregular in shape and 10 to
160 acres in size. They are 50 to 60 percent Exline soil
and 30 to 40 percent Harmony soil. The two soils occur
as-areas so closely intermingled that mapping them
separately is not practical.

Typically, the surface layer of the Exline soil is gray silt
loam about 2 inches thick. The subsoil is dark gray, gray,
and grayish brown, very firm silty clay about 17 inches
thick. In the lower part it is calcareous and has
accumulations of carbonate, salt, and gypsum that
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extend into the underlying material. The underlying
material to a depth of 60 inches is light olive gray, olive
gray, and light brownish gray, calcareous silty clay, silty
clay loam, and clay loam. In places, the surface layer
and the subsoil are thicker and the content of visible salt
crystals is lower.

Typically, the surface layer of the Harmony soil is dark
gray silty clay loam about 8 inches thick. The subsoil is
about 15 inches thick. it is dark gray, firm silty clay over
grayish brown, friable, calcareous silty clay loam. The
underlying material to a depth of 60 inches is
calcareous, light brownish gray silty clay loam that has
accumulations of carbonate and nests of gypsum and
other salts. In places the subsoil contains less clay.

Included with these soils in mapping are small areas of
Cavour and Miranda soils. These included soils make up
less than 10 percent of any one mapped area. The
Cavour soils have a sodium affected subsoil. They are in
positions on the landscape similar to those of the
Harmony soil. The Miranda soils contain more sand
throughout and less clay in the subsoil than the Exline
soil. They are in positions on the landscape similar to
those of the Exline soil.

The content of organic matter is moderate and fertility
low in the Exline soil. The content of organic matter and
fertility are high in the Harmony soil. The Exline soil has
a sodium affected subsoil that restricts root penetration.
Tilth is poor in both soils. Permeability is very slow in the
Exline soil and moderately slow in the Harmony soil.
Available water capacity is moderate or low in the Exline
soil and high in the Harmony soil. The Exline soil has a
seasonal water table at a.depth of 2.5 to 4.0 feet during
wet periods. Runoff is very slow on the Exline soil and
slow on the Harmony soil. The shrink-swell potential is
high in the upper part of both soils and moderate in the
lower part.

Most of the acreage is cropland. The Exline soil
generally is unsuited to cultivated crops and to tame
pasture and hay because the dense, compact subsoil
and high content of salts restrict root penetration and
the availability of plant nutrients. The Harmony soil is
well suited to cultivated crops, but it'generally cannot be
cropped because it occurs as areas too closely
intermingled with areas of the Exline soil. Crop growth is
uneven because it is severely restricted on the Exline
soil. Improving tilth and conserving moisture are the main
concerns of management. Leaving crop residue on the
surface when the soils are tilled, chiseling or subsoiling,
and including grasses and legumes in the cropping
system improve tilth and fertility and conserve moisture.
Alfalfa, intermediate wheatgrass, and pubescent
wheatgrass are the best grasses for tame pasture and
hay. Optimum production, however, is unlikely.

These soils are poorly suited to range. Native grass
production is limited by the dense, compact subsoil and
high content of salts in the Exline soil. The grass stand
is thin on this soil. The native vegetation on the Exline
soil dominantly is western wheatgrass and blue grama.
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That on the Harmony soil dominantly is western
wheatgrass, green needlegrass, and lesser amounts of
bluestems. Overused areas are dominated by western
wheatgrass, blue grama, and other short grasses.

These soils generally are unsuited to windbreaks and
environmental plantings. Trees and shrubs grow well on
the Harmony soil. The dense, compact subsoil and the
high content of salts in the Exline soil, however, restrict
root penetration, the available water capacity, and the
availability of plant nutrients.

The Harmony soil is only fairly well suited to most
kinds of building site development because of the high
shrink-swell potential. Backfilling with sandy material,
providing foundation drains, and diverting runoff away
from the buildings, however, help to prevent the
structure damage caused by shrinking and swelling.
Reinforcing foundations and footings also helps to
prevent this damage. The Exiine soil is poorly suited to
building site development and septic tank absorption
fields because of the wetness. The Harmony soil is
poorly suited to septic tank absorption fields because of
the restricted permeability. Enlarging the absorption area
in these fields, however, helps to overcome the slow
absorption of liquid waste.

The Exline soil is in capability subclass Vls, Thin
Claypan range site; the Harmony soil is in capability
subclass lis, Clayey range site.

30—Letcher-Parshall loams, 0 to 4 percent slopes.
These deep, nearly level to undulating soils occur as
small areas of outwash on uplands. The moderately well
drained Letcher soil is in low, smooth to slightly
hummocky areas. The well drained Parshall soil is in
convex areas above the Letcher soil. Areas are irregular
in shape and 20 to 320 acres in size. They are 35 to 45
percent Letcher soil and 30 to 40 percent Parshall soil.
The two soils occur as areas so closely intermingled that
mapping them separately is not practical.

Typically, the surface layer of the Letcher soil is about
15 inches thick. The upper part is dark gray loam, and
the lower part is gray fine sandy loam. The subsurface
layer is light brownish gray fine sandy loam about 4
inches thick. The subsoil is sodium affected. It is grayish
brown, friable and very friable sandy loam about 14
inches thick. In the lower part it is calcareous and has
accumulations of carbonate that extend into the
underlying material. The underlying material to a depth of
60 inches is grayish brown and light brownish gray,
calcareous sandy loam, loam, and clay loam.

Typically, the surface layer of the Parshall soil is dark
grayish brown loam about 9 inches thick. The subsurface
layer is grayish brown fine sandy loam about 7 inches
thick. The subsoil is brown, friable fine sandy loam about
14 inches thick. The underlying material to a depth of 60
inches is light brownish gray, calcareous fine sandy loam
over calcareous loamy fine sand that has accumuilations
of carbonate. In some areas gravelly sand is below a
depth of 40 inches. In places a buried surface layer is in
the underlying material.
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Included with these soils in mapping are small areas of
Miranda, Niobell, Stirum, Tally, and Williams soils. These
included soils ' make up less than 25 percent of any one
mapped area. Miranda and Niobell soils contain more
clay in the subsoil than the Letcher soil and are higher
on the landscape than the Letcher and Parshall soils.
Also, Miranda soils have visible salt crystals within a
depth of 16 inches. The poorly drained Stirum soils are
in depressions. Tally and Williams soils are on knolls or
slight rises. They do not have a sodium affected subsoil.
Tally soils are not dark below a depth of 16 inches.
Williams soils contain more clay in the subsoil than the
Letcher and Parshall soils.

The content of organic matter is moderate and fertility
medium in the Letcher and Parshall soils. The Letcher
soil has a sodium affected subsoil that restricts root
penetration. Permeability is slow in the subsoil of the
Letcher soil and slow to moderately rapid in the
underlying material. It is moderately rapid in the Parshall
soil. Available water capacity is low or moderate in the
Letcher soil and moderate in the Parshall soil. Runoff is
slow on both soils. The Letcher soil has a water table at
a depth of 3.5 to 6.0 feet during wet periods. It has a
moderate shrink-swell potential in the lower part of the
underlying material.

Most of the acreage is range. The native vegetation
dominantly is little bluestem, prairie sandreed,
needleandthread, and western wheatgrass. Overused
areas are dominated by prairie sandreed,
needleandthread, western wheatgrass, and sideoats
grama. After continued overuse, Kentucky bluegrass and
blue grama dominate the site.

The Letcher soil is poorly suited and the Parshall soil
fairly well suited to cultivated crops. These soils are
better suited to small grain and alfalfa than to row crops.
The subsoil of the Letcher soil takes in water slowly and
releases it slowly to plants. Also, the sodium and other
salts in the subsoil and underlying material of this soil
restrict crop growth. Measures that control wind erosion
and conserve moisture are the main management needs.
Examples are tillage practices that leave crop residue on
the surface and stripcropping. Including grasses and.
legumes in the cropping system also helps to control
wind erosion.

These soils are well suited to tame pasture and hay
(fig. 7). Alfalfa, intermediate wheatgrass, and smooth
bromegrass are suitable.

The Parshall soil is well suited to windbreaks and
environmental plantings, but the Letcher soil is poorly
suited. Tree growth is restricted by the sodium affected
subsoil in the Letcher soil. All climatically suited trees
and shrubs grow well on the Parshall soil. Preparing the
site in the spring helps to control wind erosion.

The Letcher soil is suitable as a site for most buildings
but is only fairly well suited to buildings with basements
because of the moderate shrink-swell potential and the
wetness. Backfilling with sandy material, providing
foundation drains, and diverting runoff away from the
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buildings help to prevent the damage caused by
shrinking and swelling. Reinforcing foundations and
footings also helps to prevent this damage. The Parshall
. soil is well suited to building site development, but the
sides of shallow excavations tend to cave in uniess they
are shored. The Parshall soil is well suited to septic tank
absorption fields, but the Letcher soil generally is
unsuited because of the wetness and the restricted
permeability.

The Letcher soil is in capability subclass Ve, Sandy
range site; the Parshall soil is in capability subclass llie,
Sandy range site.

31—Harmony siity clay loam. This deep, moderately
well drained, nearly level soil is on lake plains. Areas are
irregular in shape and 10 to about 115 acres in size.
Slopes are long and smooth.

Typically, the surface layer is dark gray silty clay loam
about 8 inches thick. The subsoil is about 15 inches
thick. It is dark gray, firm silty clay over grayish brown,
friable, calcareous silty clay loam. The underlying
material to a depth of 60 inches is light brownish gray,
calcareous silty clay loam that has accumulations of
carbonate and nests of gypsum and other salts.

Included with this soil in mapping are small areas of
Arnegard, Bearden, Exline, and Rentill soils. These soils
make up less than 15 percent of any one mapped area.
Exline soils have a sodium affected subsoil. They are
slightly lower on the landscape than the Harmony soil.
Arnegard and Rentill soils contain more sand and less
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clay in the subsoil than the Harmony soil. Also, they are
slightly higher on the landscape. The somewhat poorly
drained Bearden soils are in slight depressions.

The content of organic matter and fertility are high in
the Harmony soil. Tilth is poor. Permeability is
moderately 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.
Measures that improve tilth and conserve moisture are
the main management needs. Examples are leaving crop
residue on the surface when the soil is tilled and
including grasses and legumes in the cropping system.

This soil is well suited to range. The native vegetation
dominantly is western wheatgrass, green needlegrass,
and lesser amounts of bluestem. Overused areas are
dominated by western wheatgrass and short grasses.

This soil is fairly well suited to windbreaks and
environmental plantings. The clayey subsoil can restrict
the penetration of tree roots. All climatically suited trees
and shrubs grow well, except for those that require an
abundant supply of moisture.

Because of the high shrink-swell potential, this soil is
only fairly well suited to building site development.
Backfilling with sandy material, providing foundation
drains, and diverting runoff away from the buildings,
however, help to prevent the structure damage caused
by shrinking and swelling. Reinforcing foundations and
footings also helps to prevent this damage. The soil is
poorly suited to septic tank absorption fields because of

Figure 7.—An area of Letcher-Parshall loams, 0 to 4 percent slopes, used for tame pasture.
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the restricted permeability. Enlarging the absorption area
in these fields, however, helps to overcome the slow
absorption of liquid waste.

The capability subclass is Ils; Clayey range site.

32—Harmony-Exline complex. These deep, nearly
level soils are on lake plains. The moderately well
drained Harmony soil is on the higher parts of the
landscape. The somewhat poorly drained Exiine soil is in
microdepressions. Areas are irregular in shape and 15 to
400 acres in size. They are 50 to 60 percent Harmony
soil and 20 to 30 percent Exline 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 Harmony soil is dark
gray silty clay loam about 8 inches thick. The subsoil is
about 15 inches thick. It is dark gray, firm silty clay over
grayish brown, friable, calcareous silty clay loam. The
underlying material to a depth of 60 inches is light
brownish gray, calcareous silty clay loam that has
accumulations of carbonate and nests of gypsum and
other salts. In places the subsoil contains less clay.

Typically, the surface layer of the Exline soil is gray silt
loam about 2 inches thick. The subsoil is dark-gray, gray,
and grayish brown, very firm silty clay about 17 inches
thick. In the lower part it is calcareous and has
accumulations of carbonate, salts, and gypsum that
extend into the underlying material. The underlying
material to a depth of 60 inches is light olive gray, olive
gray, and light brownish gray, calcareous silty clay, silty
clay loam, and clay loam. In places the surface layer and
the subsoil are thicker and the content of visible salt
crystals is lower.

Included with these soils in mapping are small areas of
Arnegard and Rentill soils. These included soils make up
less than 15 percent of any one mapped area. They are
slightly higher on the landscape than the Exline and
Harmony soils. Arnegard soils contain more sand
throughout and less clay in the subsoil than the Harmony
soil. Rentill soils contain more sand throughout and less
clay in the upper part than the Harmony soil.

The content of organic matter and fertility are high in
the Harmony soil. The content of organic matter is
moderate and fertility low in the Exline soil. The Exline
soil has a sodium affected subsoil that restricts root
penetration. Tilth is fair in the Harmony soil and poor in
the Exline soil. Permeability is moderately slow in the
Harmony soil and very slow in the Exline soil. Available
water ‘capacity is high in the Harmony soil and low or
moderate in the Exline soil. A seasonal water table is at
a depth of 2.5 to 4.0 feet in the Exline soil during wet
periods. Runoff is slow on the Harmony soil and very
slow on the Exline soil. The shrink-swell potential is high
in the upper part of both soils and moderate in the lower
part.

Most of the acreage is cropland. The Harmony soil is
well suited to cultivated crops and to tame pasture and
hay. The Exline soil generally is unsuited, however,
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because the dense, compact subsoil and high content of
salits restrict root penetration and the availability of plant
nutrients. Crop growth is uneven because it is severely
restricted on the Exline soil. Measures that improve tilth
and conserve moisture are the main management needs.
Examples are leaving crop residue on the surface when
the soils are tilled, chiseling or subsoiling, and including
grasses and legumes in the cropping system. Alfalfa,
intermediate wheatgrass, and pubescent wheatgrass are
the best grasses for tame pasture and hay. Optimum
production is uniikely, however, on the Exline soil.

These soils are suited to range. The native vegetation
on the Harmony soil dominantly is western wheatgrass,
green needlegrass, and lesser amounts of bluestems.
That on the Exline soil dominantly is western wheatgrass
and blue grama. Overused areas are dominated by
western wheatgrass, blue grama, and buffalograss.
Saltgrass increases in extent if the Exline soil is
overused.

The Harmony soil is only fairly well suited to
windbreaks and environmental plantings because the
clayey subsoil restricts root penetration. All climatically
suited trees and shrubs grow well, except for those that
require an abundant supply of moisture. The Exline soil
generally is unsuited to trees and shrubs because the
dense, compact subsoil and the high content of salts
severely restrict root penetration. Optimum growth and
survival are unlikely.

The Harmony soil is better than the Exline soil as a
site for buildings because of the wetness in the Exline
soil. Because of the high shrink-swell potential, however,
it is only fairly well suited to building site development.
Backfilling with sandy material, providing foundation
drains, and diverting runoff away from the buildings help
to prevent the structure damage caused by shrinking and
swelling. Reinforcing foundations and footings also helps
to prevent this damage.

The Harmony soil is poorly suited to septic tank
absorption fields because of the restricted permeability.
Enlarging the absorption area in these fields, however,
helps to overcome the slow absorption of liquid waste.
The Exline soil generally is unsuited to septic tank
absorption fields because of the wetness and the
restricted permeability.

The Harmony soil is in capability subclass lls, Clayey
range site; the Exline soil is in capability subclass Vs,
Thin Claypan range site.

37—Straw loam, channeled. This deep, moderately
well drained, nearly level soil is on flood plains that are
dissected by stream channels. It is frequently flooded for
brief periods. Areas are long and narrow and 20 to 300
acres in size.

Typically, the surface layer is very dark gray,
calcareous loam about 5 inches thick. The subsurface
layer is dark gray loam about 10 inches thick. The upper
7 inches of underlying material is grayish brown,
calcareous, stratified loam, fine sandy loam, and silt
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loam. The next 11 inches is dark grayish brown loam.
The next 7 inches is calcareous, light brownish gray
sandy loam. The lower part to a depth of 60 inches is
grayish brown, calcareous, stratified loam and loamy
sand. In some areas the soil is not calcareous in the
upper part. In other areas it is more poorly drained.

Included with this soil in mapping are small areas of
Divide, Harriet, Lehr, and Ranslo soils. These soils make
up less than 15 percent of any one mapped area. Divide
soils contain more carbonates within a depth of 16
inches than the Straw soil and have gravelly sand at a
depth of 20 to 36 inches. They occur as areas
intermingled with some areas of the Straw soil. Harriet
and Ranslo soils contain more clay than the Straw sail
and have salts in the subsoil. They occur as areas
intermingled with some areas of the Straw soil. Lehr soils
have gravelly sand within a depth of 20 inches. They are
on the higher parts of the landscape.

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

Most of the acreage supports native grasses and is
used for grazing. This soil is well suited to range. The
native vegetation dominantly is big bluestem and lesser
amounts of western wheatgrass and green needlegrass.
Overused areas.are dominated by western wheatgrass
and Kentucky bluegrass.

Because of the meandering channels and the flooding,
this soil is poorly suited to cultivated crops. Areas that
are accessible to farm machinery are well suited to tame
pasture and hay. Alfalfa, intermediate wheatgrass, and
smooth bromegrass grow well. Silt.and debris deposited
by floodwater in some years damage pasture plants and
hinder haying.

This soil generally is unsuited to windbreaks and
environmental plantings. Trees and shrubs can be
planted for special purposes on selected sites.

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

The capability subclass is VIw; Overflow range site.

38—Regan silt loam. This deep, poorly drained, level
soil is on flood plains along glacial melt water channels
and in depressions in glacial lake plains. It is
occasionally flooded for long periods. Areas are 20 to
220 acres in size. Most are irregular in shape, but some
are long and narrow.

Typically, the surface layer is dark gray, calcareous silt
loam about 8 inches thick. Below this is a transitional
layer of gray, calcareous silt loam about 15 inches thick.
The underlying material to a depth of 60 inches is
calcareous, light gray and gray silt loam and silty clay
loam. In places visible salt crystals are in the upper part
of the ‘soil.

Included with this soil in mapping are small areas of
Bearden, Lehr, and Ranslo soils. These soils make up
less than 15 percent of any one mapped area. The

Soil survey

somewhat poorly drained Bearden soils are slightly
higher on the landscape than the Regan soil. Lehr soils
have gravelly sand within a depth of 20 inches. They are
on high terraces. Ranslo soils have a sodium affected
subsoil. They are near the outer edge of the mapped
areas.

The content of organic matter is high and fertility
medium in the Regan soil. Permeability is moderately
slow or moderate. Available water capacity is high. A
water table is within a depth of 1 foot during wet periods.
Runoff is very slow.

Most of the acreage supports native grasses and is
used for grazing. This soil is well suited to range. The tall
prairie grasses are highly productive because they
benefit from the high water table. The native vegetation
dominantly is big bluestem, switchgrass, and indiangrass.
Overused areas are dominated by inland saltgrass,
Kentucky bluegrass, and western wheatgrass.

This soil is poorly suited to cultivated crops because
the wetness delays tillage in the spring and during other
wet periods. Artificial drainage generally is not feasible.
The high content of lime in the surface layer adversely
affects the availability of plant nutrients. The main
concerns of management are removing the excess water
and controlling wind erosion. Tillage practices that leave
crop residue on the surface and cover crops help to
control wind erosion.

This soil is fairly well suited to tame pasture and hay,
but the choice of tame pasture plants is limited mainly to
water tolerant species. Examples are Garrison creeping
foxtail and reed canarygrass.

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

This soil generally is unsuited to building site
development and sanitary facilities because of the
wetness and the flooding.

The capability subclass is IVw; Subirrigated range site.

40A—Mondamin siity clay loam, 0 to 3 percent
slopes. This deep, nearly level, moderately well drained
soil is on uplands. Areas are irregular in shape and 20 to
200 acres in size. Slopes are smooth or slightly convex.

Typically, the surface layer is dark gray silty clay loam
about 5 inches thick. The subsoil is about 30 inches of
dark gray, grayish brown, and light brownish gray, firm
silty clay loam and silty clay. In the lower part it has
accumulations of carbonate. The underlying material to a
depth of 60 inches is light brownish gray, calcareous silty
clay loam. In places the subsoil contains less clay.

Included with this soil in mapping are small areas of
Grail, Nishon, and Tonka soils. These soils make up less
than 15 percent of any one mapped area. Grail soils are
dark to a depth of more than 16 inches. They are in
swales. The poorly drained Nishon and Tonka soils are
in shallow depressions.

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

Most of the acreage is cropland. This soil is well suited
to cultivated crops and to tame pasture and hay.
Conserving moisture and improving tilth are the main
concerns of management. Tillage practices that leave
crop residue on the surface, timely tillage, and chiseling
or subsoiling increase the rate of water intake, conserve
moisture, and improve tilth.

This soil is well suited to range. The native vegetation
dominantly is western wheatgrass and green
needlegrass. Overused areas are dominated by western
wheatgrass and short grasses.

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

Because of the high shrink-swell potential, this soil is
poorly suited to building site development. Backfilling
with sandy material, providing foundation drains, and
diverting runoff away from the buildings, however, help to
prevent the structure damage caused by shrinking and
swelling. Reinforcing foundations and footings also helps
to prevent this_damage.

Because of the restricted permeability, this soil is
poorly suited to septic tank absorption fields. Enlarging
the absorption area of these fields, however, helps to
overcome the slow absorption of liquid waste.

The capability subclass is lls; Clayey range site.

40B—Mondamin silty clay loam, 3 to 6 percent
slopes. This deep, gently sloping, well drained soil is on
uplands. Areas are irregular in shape and 10 to 100
acres in size. Slopes are smooth or convex.

Typically, the surface layer is dark gray silty clay loam
about 5 inches thick. The subsoil is about 30 inches of
dark gray, grayish brown, and light brownish gray, firm
silty clay loam and silty clay. In the lower part it has
accumulations of carbonate. The underlying material to a
depth of 60 inches is light brownish gray, calcareous silty
clay loam. In places the subsoil contains less clay.

Included with this soil in mapping are small areas of
Grail, Nishon, and Tonka soils. These soils make up less
than 15 percent of any one mapped area. Grail soils are
dark to a depth of more than 16 inches. They are in
swales. The poorly drained Nishon and Tonka soils are
in shallow depressions.

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

Most of the acreage is cropland. This soil is fairly well
suited to cultivated crops and to tame pasture and hay.
Controlling erosion, conserving moisture, increasing the
rate of water intake, and improving tilth are the main
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concerns of management. Tillage practices that leave
crop residue on the surface help to control erosion and
conserve moisture. Inclusion of grasses and legumes in
the cropping system, timely tillage, and chiseling or
subsoiling increase the rate of water intake and improve
tilth and fertility.

This soil is well suited to range. The native vegetation
dominantly is western wheatgrass and green
needlegrass. Overused areas are dominated by western
wheatgrass and short grasses.

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

Because of the high shrink-swell potential, this soil is
poorly suited to building site development. Backfilling
with sandy material, providing foundation drains, and
diverting runoff away from the buildings, however, help to
prevent the structure damage caused by shrinking and
swelling. Reinforcing foundations and footings also helps
to prevent this damage.

Because of the restricted permeability, this soil is
poorly suited to septic tank absorption fields. Enlarging
the absorption area of these fields, however, helps to
overcome the slow absorption of liquid waste.

The capability subclass is llle; Clayey range site.

43C—Wabek-Bowdle complex, 3 to 15 percent
slopes. These undulating to rolling soils are on outwash
plains and terraces. The excessively drained Wabek soil
is on the crest of ridges and knolls. It is shallow over
gravelly sand. Scattered stones are on the surface in
some areas. The well drained Bowdle soil is on lower
side slopes and in swales. It is moderately deep over
gravelly sand. Areas are irregular in shape and 10 to 120
acres in size. They are 45 to 55 percent Wabek soil and
35 to 45 percent Bowdle soil. The two soils occur as
areas so closely intermingled or so small that mapping
them separately is not practical.

Typically, the surface layer of the Wabek soil is dark
grayish brown gravelly loam about 6 inches thick. The
upper 3 inches of the underlying material is dark grayish
brown, calcareous gravelly sandy loam. The lower part to
a depth of 60 inches is calcareous, multicolored gravelly
sand.

Typically, the surface layer of the Bowdle soil is dark
grayish brown loam about 7 inches thick. The subsoil is
dark grayish brown, friable loam about 15 inches thick.
The underlying material to a depth of 60 inches is
multicolored, calcareous gravelly sandy loam and
gravelly sand. In places the soil is dark to a depth of less
than 16 inches.

Included with these soils in mapping are small areas of
Lehr and Williams soils. These included soils make up
less than 10 percent of any one mapped area. Lehr soils
have gravelly sand at a depth of 14 to 20 inches. They
are on side slopes. Williams soils formed in glacial till.
They are on the lower parts of the landscape.

The content of organic matter is moderate or low in
the Wabek soil. Fertility is low. The content of organic
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matter and fertility are high in the Bowdle soil.
Permeability is very rapid in the Wabek soil. It is
moderate in the subsoil of the Bowdle soil and rapid in
the underlying gravelly sand. Available water capacity is
low in the Wabek soil and low or moderate in the
Bowdle soil. Runoff is slow on both soils.

Most of the acreage is cropland. The Wabek soil
generally is unsuited to cultivated crops and to tame
pasture and hay because it is shallow to gravelly sand
and has low available water capacity. The Bowdle soil is
fairly well suited, but the porous underlying material
restricts root penetration.

These soils are poorly suited to range. The native
vegetation on the Wabek soil dominantly is
needleandthread, blue grama, and threadleaf sedge.
Overused areas are dominated by thin stands of blue
and hairy grama, threadleaf sedge, and weeds. The
native vegetation on the Bowdle soil dominantly is green
needlegrass, western wheatgrass, and needleandthread.
Overused areas are dominated by western wheatgrass
and needleandthread.

These soils generally are unsuited to windbreaks and
environmental plantings. Trees and shrubs can be
established on the Bowdle soil, but optimum survival and
growth rates are unlikely.

These soils are only fairly well suited to building site
development because of the slope. Land leveling is
needed in some of the more sloping areas. The sides of
shallow excavations tend to cave in unless they are
shored. The soils are poorly suited to most sanitary
facilities. They readily absorb the effluent from septic
tank absorption fields, but they do not adequately filter
the effluent. The poor filtering capacity may result in the
pollution of ground water. The soils are a probable
source of sand and gravel for road construction.

The Wabek soil is in capability subclass Vls, Very
Shallow range site; the Bowdle soil is in capability
subclass life, Silty range site.

44D~-Wabek gravelly loam, 6 to 20 percent slopes.
This excessively drained, gently rolling to hilly soil is on
ridges and hills on outwash plains and terraces. It is very
shallow or shallow over gravelly sand. Scattered stones
are on some of the higher hills and ridges. Areas are 5
to 250 acres in size. Most are long and narrow, but
some are irregular in shape. Slopes are short and
convex.

Typically, the surface layer is dark grayish brown
gravelly loam about 6 inches thick. The upper 3 inches
of the underlying material is dark grayish brown,
calcareous gravelly sandy loam. The lower part to a
depth of 60 inches is multicolored, calcareous gravelly
sand.

Included with this soil in mapping are small areas of
Bowdle and Lehr soils. These soils make up less than 15
percent of any one mapped area. They are deeper to
gravelly sand than the Wabek soil. Lehr soils are on the
middle parts of the landscape, and Bowdle soils are on
the lower parts.
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The content of organic matter is moderate or low and
fertility low in the Wabek soil. Permeability is very rapid.
Available water capacity is low. Runoff is slow.

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

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

Because of the slope, this soil is only fairly well suited
to building site development. Land leveling is needed in
some areas. The sides of shallow excavations tend to
cave in unless they are shored. The soil readily absorbs
the effluent from septic tank ahsorption fields, but it does
not adequately filter the effluent. The poor filtering
capacity may result in the pollution of ground water. The
soil is a probable source of sand and gravel for road
construction.

The capability subclass is VIs; Very Shallow range site.

45B—Wabek-Lehr complex, 2 to 9 percent slopes.
These gently undulating to gently rolling soils are on
outwash plains and terraces. They are shallow to gravel.
The excessively drained Wabek soil is on the upper
convex parts of the landscape. A few small stones are
on some of the ridges. The somewhat excessively
drained Lehr soil is on the middle and lower side slopes.
Areas are irregular in shape and 5 to 100 acres in size.
They are 45 to 55 percent Wabek soil and 25 to 35
percent Lehr soil. The two soils occur as areas so
closely intermingled that mapping them separately is not
practical.

Typically, the surface layer of the Wabek soil is dark
grayish brown gravelly loam about 6 inches thick. The
upper 3 inches of underlying material is dark grayish
brown, calcareous gravelly sandy loam. The lower part to
a depth of 60 inches is multicolored, calcareous gravelly
sand.

Typically, the surface layer of the Lehr soil is dark
grayish brown loam about 5 inches thick. The subsoil is
brown loam about 10 inches thick. The underlying
material to a depth of 60 inches is calcareous,
multicolored gravelly sand. In places the gravelly sand is
at a depth of more than 20 inches.

Included with these soils in mapping are small areas of
Bowdle and Williams soils. These included soils make up
less than 20 percent of any one mapped area. Bowdle
soils are 20 to 40 inches deep over gravelly sand. They
are in swales. Williams soils formed in glacial till. They
are adjacent to glacial till uplands.

The content of organic matter is moderate in the Lehr
and Wabek soils. Fertility is low in the Wabek soil and
medium in the Lehr soil. Permeability is very rapid in the
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Wabek soil. It is moderately rapid in the subsoil of the
Lehr soil and rapid or very rapid in the underlying
gravelly sand. Available water capacity is low in both
soils. Runoff is slow.

Most of the acreage supports native grasses and is
used for grazing. These soils are best suited to range.
The native vegetation dominantly is needleandthread,
blue grama, and threadleaf sedge. Overused areas are
dominated by blue grama, threadleaf sedge, and weeds.

The Wabek soil generally is unsuited to cultivated
crops and to tame pasture and hay because it is shallow
to gravelly sand and has low available water capacity.
The Lehr soil is poorly suited because of the low
available water capacity and the porous underlying
material, which restricts root penetration.

These soils generally are unsuited to windbreaks and
environmental plantings. Trees and shrubs can be
established on the Lehr soil, but optimum survival and
growth rates 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 the effluent from septic tank absorption fields,
but they do not adequately filter the effluent. The poor
filtering capacity may result in the pollution of ground
water.

The Wabek soil is in capability subclass Vs, Very
Shallow range site; the Lehr soil is in capability subclass
Ve, Shallow to Gravel range site.

52B—Lihen-Parshalt fine sandy loams, 0 to 6
percent slopes. These deep, well drained, nearly level
to undulating soils are on uplands. The Lihen soil is on
knolls and side slopes. The Parshall soil is on toe slopes
and in swales. Slopes are smooth and convex. Areas are
10 to 100 acres in size and are irregular in shape. They
are 50 to 60 percent Lihen soil and 25 to 35 percent
Parshall soil. The soils occur as areas so closely
intermingled or so small that mapping them separately is
not practical.

Typically, the surface layer of the Lihen soil is dark
grayish brown fine sandy loam about 15 inches thick.
The next 6 inches is grayish brown fine sand. The
" underlying material to a depth of 60 inches is pale brown
fine sand.

Typically, the surface layer of the Parshall soil is dark
gray fine sandy loam about 8 inches thick. The subsoil is
dark gray fine sandy loam about 11 inches thick. The
upper part of the underlying material is dark grayish
brown fine sandy loam. The lower part to a depth of 60
inches is grayish brown loamy sand.

Included with these soils in mapping are small areas of
Lehr and Williams soils. These included soils make up
less than 20.percent of any one mapped area. They are
in positions on the landscape similar to those of the
Lihen soil. Lehr soils have gravelly sand within a depth
of 20 inches. Williams soils contain more clay throughout
than the Lihen and Parshall soils.
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The content of organic matter is low or moderate in
the Lihen soil and moderate in the Parshall soil. Fertility
is medium in both soils. Permeability is rapid in the Lihen
soil and moderately rapid in the Parshall soil. Available
water capacity is low in the Lihen soil and moderate in
the Parshall soil. Runoff is slow on both soils.

Most of the acreage is cropland. These soils are only
fairly well suited to cultivated crops. The major concern
of management is controlling wind erosion. Droughtiness
also is a concern on the Lihen soil. Tillage practices that
leave crop residue on the surface, field windbreaks,
stripcropping, and inclusion of grasses and legumes in
the cropping system help to control wind erosion and
conserve moisture.

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

These soils are well suited to range. The native
vegetation dominantly is needleandthread and prairie
sandreed. Bluestems, blue grama, and western
wheatgrass are less extensive. Overused areas are
dominated by prairie sandreed, blue grama,
needleandthread, and Kentucky bluegrass.

These soils are well suited to windbreaks and
environmental plantings. Only evergreens grow well,
however, on the Lihen soil. All climatically suited trees
and shrubs grow well on the Parshall soil. Planting after.
minimum site preparation helps to control wind erosion.

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

The Lihen soil is in capability subclass Ve, the
Parshall soil in capability subclass llle; both soils are in
Sandy range site.

52D—Lihen loamy fine sand, 6 to 20 percent
slopes. This deep, well drained, moderately sloping to
moderately steep soil is on convex ridgetops, knolls, and
short side slopes in the uplands. Areas are irregular in
shape and range from 5 to 100 acres in size.

Typically, the surface layer is dark grayish brown
loamy fine sand about 15 inches thick. The next 6 inches
is grayish brown fine sand. The underlying material to a
depth of 60 inches is pale brown fine sand.

Included with this soil in mapping are small areas of
Parshall, Tally, and Wabek soils. These soils make up
less than 15 percent of any one mapped area. Parshall
and Tally soils contain less sand in the subsoil than the
Lihen soil. Also, Parshall soils are dark to a depth of
more than 16 inches. They are on the lower parts of the
landscape. Tally soils occur as areas intermingled with
areas of the Lihen soil. Wabek soils are on ridgetops.
They have gravelly sand within a depth of 14 inches.



44

The content of organic matter is moderate and fertility
medium in the Lihen soil. Permeability is rapid. Available
water capacity is low. Runoff is slow.

Most areas support native grass. Many small areas are
farmed along with adjacent soils. This soil is well suited
to range. The natural vegetation dominantly is prairie
sandreed, little bluestem, and sand bluestem.
Switchgrass and needleandthread are less extensive.
Overused areas are dominated by prairie sandreed. After
continued overuse, bare areas are common and wind
erosion is a serious problem.

This soil generally is unsuited to cultivated crops
because it is susceptible to wind erosion. A cover of
tame pasture plants or hay is effective in controlling wind
erosion. A mulch of crop residue helps to control wind
erosion until the pasture plants are established. Suitable
species are alfalfa, intermediate wheatgrass, and smooth
bromegrass.

This soil is poorly suited to windbreaks and
environmental plantings. The species selected for
planting should be limited to evergreens. Planting the
trees in sod or crop aftermath without prior site
preparation helps to control wind erosion.

Because of the slope, this soil is only fairly well suited
to most kinds of building site development. Land shaping
is needed in most areas. The sides of shallow
excavations tend to cave in unless they are shored. In
the less sloping areas, the soil readily absorbs the
effluent from septic tank absorption fields, but it does not
adequately filter the effluent. The poor filtering capacity
may result in the pollution of ground water.

The capability subclass is Vie; Sands range site.

54B—Tansem-Roseglen loams, 2 to 6 percent
slopes. These deep, gently undulating and undulating
soils are on lake plains. The well drained Tansem soil is
on the higher convex parts of the landscape. The
moderately well drained Roseglen soil is in swales and
the lower concave areas. in some of the higher lying
areas, scattered stones are on the surface. Areas are
irregular in shape and range from 20 to more than 400
acres in size. They are 50 to 60 percent Tansem soil
and 20 to 30 percent Roseglen 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 Tansem soil is dark
grayish brown loam about 7 inches thick. The subsoil is
dark grayish brown, friable loam about 8 inches thick.
The upper 14 inches of the underlying material is white,
calcareous silt loam. The next 25 inches is light gray and
light brownish gray, calcareous loam. The lower part to a
depth of 60 inches is light brownish gray, calcareous clay
loam stratified with thin-layers of very fine sand.

Typically, the surface layer of the Roseglen soil is dark
gray loam about 9 inches thick. The subsoil is grayish
brown and light brownish gray, friable loam about 24
inches thick. In the lower part it is calcareous and has
accumulations of carbonate that extend into the
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underlying material. The upper part of the underlying
material is white, calcareous silt loam. The next part is
light yellowish brown, calcareous gravelly sand. The
lower part to a depth of 60 inches is light gray,
calcareous, stratified sandy loam to clay loam.

Included with these soils in mapping are small areas of
Bryant, Grassna, Lehr, and Tansem Variant soils, These
included soils make up less than 15 percent of any one
mapped area. Bryant and Grassna soils contain more silt
and less sand between depths of 10 and 40 inches than
the Tansem and Roseglen soils. Bryant soils are in
positions on the landscape similar to those of the
Tansem soil, and Grassna soils are in positions similar to
those of the Roseglen soil. Lehr soils have gravelly sand
within a depth of 20 inches. They occur as areas
intermingled with areas of the Tansem soil. Tansem
Variant soils have lime near the surface. They are on
narrow, convex ridges.

The content of organic matter is moderate and fertility
medium in the Tansem soil. The content of organic
matter and fertility are high in the Roseglen soil.
Permeability is moderate in both soils. Available water
capacity is high. Runoff is medium on the Tansem soil
and slow on the Roseglen 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 alfalfa, intermediate
wheatgrass, and smooth bromegrass for tame pasture
and hay. Measures that control erosion and conserve
moisture are the main management needs. Examples
are tillage practices that leave crop residue on the
surface. Contour farming and terracing also can help to
control erosion, but slopes generally are too short and
irregular for contouring and terracing. Grassed
waterways help to keep gullies from forming.

These soils are well suited to range. The native
vegetation dominantly is western wheatgrass and
needlegrasses. Overused areas are dominated by
western wheatgrass, needleandthread, and Kentucky
bluegrass.

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

The Tansem soil is well suited to most kinds of
building site development. The Roseglen soil is only
fairly well suited because of the moderate shrink-swell
potential. Backfilling with sandy material, providing
foundation drains and diverting runoff away from the
buildings, however, help to prevent the structure damage
caused by shrinking and swelling. Reinforcing
foundations and footings also helps to prevent this
damage. These soils are well suited to septic tank
absorption fields.

The Tansem soil is in capability subclass lle, the
Roseglen soil in capability subclass lic; both soils are in
Silty range site.
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55A—Parshall-Tally fine sandy loams, 0 to 3
percent slopes. These deep, nearly level and gently
undulating, well drained soils are on uplands. The
Parshall soil is on smooth slopes or in shallow swales,
and the Tally soil is on the higher convex parts of the
landscape. Areas are irregular in shape and 10 to 100
acres in size. They are 40 to 45 percent Parshall soil and
35 to 40 percent Tally 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 Parshall soil is dark
gray fine sandy loam about 8 inches thick. The subsoil is
dark gray, very friable fine sandy loam about 11 inches
thick. The upper part of the underlying material is dark
grayish brown fine sandy loam. The lower part to a depth
of 60 inches is grayish brown loamy sand. In some areas
a gravelly layer is below a depth of 40 inches.

Typically, the surface layer of the Tally soil is dark
grayish brown fine sandy loam about 8 inches thick. The
subsoil is grayish brown, brown, and light brownish gray,
friable fine sandy loam about 20 inches thick. The
underlying material to a depth of 60 inches is light
brownish gray loamy fine sand and loamy sand. In
places shaly clay loam glacial till is within a depth of 40
inches.

Included with these soils in mapping are small areas of
Letcher, Niobell, Noonan, and Williams soils. These
included soils make up less than 20 percent of any one
mapped area. Williams soils contain more clay in the
subsoit than the Parshall and Tally soils. Their position
on the landscape is similar to that of the Tally soil.
Letcher, Niobell, and Noonan soils have a sodium
affected subsoil. They are on the lower parts of the
landscape.

The content of organic matter is moderate and fertility
medium in the Tally and Parshall soils. Permeability is
moderately rapid. Available water capacity is moderate.
Runoff is slow.

Most of the acreage is cropland. These soils are fairly
well suited to cultivated crops. Measures that control
wind erosion and conserve moisture are the main
management needs. Examples are tillage practices that
leave crop residue on the surface, field windbreaks,
stubble mulching, and stripcropping.

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

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

These soils are well suited to windbreaks and
environmental plantings. The climatically suited trees and
shrubs generally grow well on both soils, but those that
require an abundant supply of moisture do not grow well
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on the Tally soil. Preparing the site for planting in the
spring reduces the hazard of wind erosion.

These soils are well suited to building site
development, but the sides of shallow excavations tend
to cave in unless they are shored. Septic tank absorption
fields function well in these soils.

The capability subclass is llle; Sandy range site.

558—Tally fine sandy loam, 2 to 6 percent slopes.
This’ deep, well drained, gently sloping soil is on uplands.
Areas are irregular in shape and 10 to 150 acres in size.
Slopes are smooth and convex.

Typically, the surface layer is dark grayish brown fine
sandy loam about 8 inches thick. The subsoil is grayish
brown, brown, and light brownish gray, friable fine sandy
loam about 20 inches thick. The underlying material to a
depth of 60 inches is light brownish gray loamy fine sand
and loamy sand. In some areas the subsoil and
underlying material contain more sand. In other areas
shaly clay loam glacial till is within a depth of 40 inches.

Included with this Soil in mapping are small areas of
Letcher, Niobell, Noonan, Parshall, and Williams soils.
These soils make up less than 15 percent of any one
mapped area. Letcher, Niobell, and Noonan soils have a
sodium affected subsoil. Parshall soils are dark to a
depth of more than 16 inches. Letcher, Niobell, Noonan,
and Parshall soils are on side slopes and the lower parts
of the landscape. Williams soils contain more clay in the
subsoil than the Tally soil. Their position on the
landscape is similar to that of the Tally soil.

The content of organic matter is moderate and fertility
medium in the Tally soil. Permeability is moderately
rapid. Available water capacity is moderate. Runoff is
slow.

Most of the acreage is cropland. This soil is fairly well
suited to most cultivated crops. Controlling wind and
water erosion is the main concern of management.
Conserving moisture also is a concern. Tillage practices
that leave crop residue on the surface and stripcropping
help to control erosion and conserve moisture.

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

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

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

This soil is well suited to most kinds of building site
development, but the sides of shallow excavations tend



46

to cave in unless they are shored. Septic tank absorption
fields function well in this soil.
The capability subclass is llle; Sandy range site.

56D—Tansem Varlant loam, 9 to 15 percent slopes.
This deep, well drained, strongly sloping soil is on
convex ridges and side slopes on lake plains. Scattered
stones are on the surface of some ridgetops. Areas are
irregular in shape and 20 to 150 acres in size. Slopes
are smooth and convex.

Typically, the surface layer is dark grayish brown loam
about 7 inches thick. The upper 26 inches of the
underlying material is light brownish gray, calcareous
loam and stratified very fine sandy loam, silt loam, and
fine sand. The lower part to a depth of 60 inches is light
gray, calcareous, stratified fine sand .and silty clay loam.
In some areas a thin layer of gravel is at the surface.

Included with this soil in mapping are small areas of
Bryant, Lihen, Parshall, Vida, and Wabek soils. These
soils make up less than 15 percent of any one mapped
area. Bryant soils contain more clay and silt in the
subsoil than the Tansem Variant soil. They are on the
lower side slopes. Lihen soils contain less silt and more
sand between depths of 10 and 40 inches than the
Tansem Variant soil. Their position on the landscape is
similar to that of the Tansem Variant soil. Parshall soils
are dark to a depth of more than 16 inches. They are in
swales. Vida soils formed in clay loam glacial till. They
are on the lower parts of the landscape. Wabek soils are
underlain by gravelly sand within a depth of 14 inches.
They are in positions on the landscape similar to those
of the Tansem Variant soil.

The content of organic matter is moderate and fertility
low in the Tansem Variant soil. Permeability is moderate.
Available water capacity is high. Runoff is medium.

Although most of the acreage is cropland, this soil
generally is unsuited to cultivated crops. Because of the
slope and the high content of lime in the surface layer, it
is highly susceptible to wind and water erosion.

This soil is fairly well suited to tame pasture and hay.
A cover of tame pasture plants or hay is effective in
controlling erosion. The high content of lime in the
surface layer adversely affects the availability of plant
nutrients. Alfalfa, crested wheatgrass, intermediate
wheatgrass, pubescent wheatgrass, and smooth
bromegrass are suitable.

This soil is well suvited to range. The native vegetation
is mainly little bluestem, sideoats grama, western
wheatgrass, and needleandthread. Overused areas are
dominated by sideoats grama, needleandthread, and
blue grama.

This soil is poorly suited to windbreaks and
environmental plantings because the high content of
lime adversely affects the availability of plant nutrients.
Trees or shrubs can be established, but optimum
survival, growth, and vigor are not likely.

Because of the slope, this soil is only fairly well suited
to building site development and septic tank absorption
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fields. The buildings should be designed so that they
conform to the natural slope of the land. In some areas
land shaping is needed. Land shaping and installing the
distribution lines across the slope improve the efficiency
of septic tank absorption fields.

The capability subclass is Vle; Thin Upland range site.

57A—Bryant-Grassna silt loams, 0 to 3 percent
slopes. These deep, nearly level soils are on uplands.
The well drained Bryant soil is on the higher convex
parts of the landscape. The moderately well drained
Grassna soil is in swales and on the lower concave parts
of the landscape. It is occasionally flooded for very brief
periods. Areas are irregular in shape and 5 to 350 acres
in size. They are 50 to 60 percent Bryant soil and 25-to
30 percent Grassna soil. The two soils occur as areas so
closely intermingled or so small that mapping them
separately is not practical.

Typically, the surface layer of the Bryant soil is dark
grayish brown silt loam about 7 inches thick. The subsoil
is grayish brown and light brownish gray, friable silt loam
about 16 inches thick. In the lower part it is calcareous
and has accumulations of carbonate that extend into the
underlying material. The underlying material to a depth of
60 inches is light brownish gray, calcareous silt loam and
loam. In places clay loam glacial till is within a depth of
40 inches.

Typically, the surface layer of the Grassna soil is dark
gray silt loam about 16 inches thick. The subsoil is dark
grayish brown, friable silt loam about 18 inches thick.
The underlying material to a depth of 60 inches is light
gray, calcareous silt loam. In some areas the subsoil
contains more clay. In other areas glacial till is within a
depth of 40 inches.

Included with these soils in mapping are small areas of
Nishon, Temvik, Tonka, Vida, and Williams soils. These
included soils make up less than 20 percent of any one
mapped area. The poorly drained Nishon and Tonka
soils are in depressions. Temvik soils have glacial till
within a depth of 40 inches. They are higher on the
landscape than the Bryant soil. Vida and Williams soils
contain more sand and less silt in the subsoil than the
Bryant and Grassna soils. They are on the higher parts
of the landscape.

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

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

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

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

The Bryant soil is well suited to building site
development and to septic tank absorption fields. The
Grassna soil, however, generally is unsuited because of
the flooding.

The capability subclass is lic; the Bryant soil is in Silty
range site, the Grassna soil in Overflow range site.

57B—Bryant-Grassna siit loams, 1 to 6 percent
slopes. These deep, nearly level to gently sloping soils
are on uplands. The well drained Bryant soil is on the
higher convex parts of the landscape. The moderately
well drained Grassna soil is on toe slopes and in swales.,
It is occasionally flooded for very brief periods. Areas are
irregular in shape and 5 to more than 1,400 acres in
size. They are 55 to 65 percent Bryant soil and 25 to 30
percent Grassna soil. The two soils occur as areas so
closely intermingled or so small that mapping them
separately is not practical.

Typically, the surface layer of the Bryant soil is dark
grayish brown silt loam about 7 inches thick. The subsoil
is grayish brown and light brownish gray, friable silt loam
about 16 inches thick. In the lower part it is calcareous
and has accumulations of carbonate that extend into the
underlying material. The underlying material to a depth of
60 inches is light brownish gray, calcareous silt loam and
loam. In places the surface layer is calcareous.

Typically, the surface layer of the Grassna soil is dark
gray silt loam about 16 inches thick. The subsoil is dark
grayish brown, friable silt loam about 18 inches thick.
The underlying material to a depth of 60 inches is light
gray, calcareous silt loam. In some areas the subsoil
contains more clay. In other areas glacial till is within a
depth of 40 inches.

Included with these soils in mapping are small areas of
Nishon, Temvik, Tonka, Vida, and Williams soils. These
included soils make up less than 20 percent of any one
mapped area. The poorly drained Nishon and Tonka
soils are in depressions. Temvik soils have glacial till
within a depth of 40 inches. Vida and Williams soils
contain more sand and less silt in the subsoil than the
Bryant and Grassna soils.

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

Most of the acreage is cropland. These soils are well
suited to cultivated crops and to alfalfa, intermediate
wheatgrass, and smooth bromegrass for tame pasture
and hay. Planting and harvesting are delayed on the
Grassna soil during some wet periods. Measures that
control erosion and conserve moisture are the main
management needs. Examples are tillage practices that
leave crop residue on the surface.

These soils are well suited to range. The native
vegetation on the Bryant soil dominantly is western
wheatgrass and needlegrasses. That on the Grassna soil
dominantly is big bluestem and lesser amounts of
western wheatgrass and green needlegrasses. Overused
areas are dominated by western wheatgrass,
needleandthread, blue grama, and Kentucky bluegrass.

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

The Bryant soil is well suited to most kinds of building
site development and to septic tank absorption fields.
The Grassna soil, however, generally is unsuited
because of the flooding.

The Bryant soil is in capability subclass lle, Silty range
site; the Grassna soil is in capability subclass lic,
Overflow range site.

57C—Bryant silt loam, 6 to 9 percent slopes. This
deep, well drained, moderately sloping soil is on uplands.
Areas are irregular in shape and 5 to 85 acres in size.
Slopes are smooth and convex.

Typically, the surface layer is dark grayish brown silt
loam about 7 inches thick. The subsoil is grayish brown
and light brownish gray, friable silt loam about 16 inches
thick. In the lower part it is calcareous and has
accumulations of carbonate that extend into the
underlying material. The underlying material to a depth of
60 inches is light brownish gray, calcareous silt loam and
loam. In places the surface layer is calcareous.

Included with this soil in mapping are small areas of
Grassna, Tally, Wabek, and Williams soils. These soils
make up less than 15 percent of any one mapped area.
The moderately well drained Grassna soils are in swales.
Tally and Williams soils occur as areas intermingled with
areas of the Bryant soil. Tally soils contain more sand
throughout and less silt between depths of 10 and 40
inches than the Bryant soil, and Williams soils contain
more sand and less silt in the subsoil. Wabek soils have
gravelly sand within a depth of 14 inches. They are on
the higher convex parts of the landscape.
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The content of organic matter is moderate and fertility
medium in the Bryant soil. Permeability is moderate.
Available water capacity is high. Runoff is medium.

Most of the acreage is cropland. This soil is well suited
to cultivated crops and to alfalfa, intermediate
wheatgrass, and smooth bromegrass for tame pasture
and hay. Measures that control erosion and conserve
moisture are the main management needs. Examples
are tillage practices that leave crop residue on the
surface, contour farming, and terracing. Grassed
waterways help to keep gullies from forming.

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

This soil is well suited to windbreaks and
environmental plantings. All climatically suited trees and
shrubs grow well, except for those that require an
abundant supply of moisture. Planting on the contour
helps to control erosion.

This soil is well suited to most kinds of building site
development and to septic tank absorption fields.

The capability subclass is llle; Silty range site.

58B—Temvik-Grassna-Bearpaw complex, 1 to 6
percent slopes. These deep, nearly level to gently
sloping soils are on uplands. The well drained Temvik
soil is on the middle side slopes. The moderately well
drained Grassna soil is on the lower side slopes and in
swales adjacent to drainageways. It-is occasionally
flooded for very brief periods. The well drained Bearpaw
soil is on the upper side slopes and near the head of
drainageways. Areas are irregular in shape and 50 to
400 acres in size. They are 30 to 40 percent Temvik soil,
25 to 35 percent Grassna soil, and 20 to 30 percent
Bearpaw 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 Temvik soil is dark
grayish brown silt loam about 8 inches thick. The subsoil
is- grayish brown and light brownish gray, friable silt loam
about 19 inches thick. The upper part of the underlying
material is light brownish gray, calcareous loam. The
lower part to a depth of 60 inches is light brownish gray
and light gray, calcareous clay loam glacial till. In places
the clay loam glacial till is below a depth of 40 inches.

Typically, the surface layer of the Grassna soil is dark
gray silt loam about 16 inches thick. The subsoil is dark
grayish brown, friable silt loam about 18 inches thick.
The underlying material to a depth of 60 inches is light
gray, calcareous silt loam. In some areas the subsoil
contains more clay. In other areas loam or clay loam
glacial till is within a depth of 40 inches.

Typically, the surface layer of the Bearpaw soil is dark
grayish brown loam about 5 inches thick. The subsoil is
dark grayish brown, grayish brown, and light brownish
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gray, firm clay loam about 15 inches thick. In the lower
part it is calcareous and has accumulations of carbonate
that extend into the underlying material. The underlying
material to a depth of 60 inches is light brownish gray,
calcareous clay loam. In eroded areas calcareous clay
loam is at the surface.

Included with these soils in mapping are small areas of
Grail soils in similar positions on the landscape. These
included soils make up less than 10 percent of any one
mapped area. They contain more clay in the subsoil than
the Grassna soil.

The content of organic matter and fertility are high in
the Temvik and Grassna soils. The content of organic
matter is moderate and fertility medium in the Bearpaw
soil. Permeability is moderate in the subsoil of the
Temvik soil and moderately slow in the underlying
material. It is moderate in the Grassna soil and is
moderately slow in the subsoil of the Bearpaw soil and
slow in the underlying material. Available water capacity
is high in the Temvik and Grassna soils and moderate or
high in the Bearpaw soil. The Grassna soil has a water
table at a depth of 4 to 6 feet during wet periods. Runoff
is medium on the Temvik and Bearpaw soils and slow on
the Grassna soil. The shrink-swell potential is high in the
subsoil and underlying material of the Bearpaw soil. It is
moderate in the Temvik and Grassna soils.

Most of the acreage is cropland. The Temvik and
Grassna soils are well suited and the Bearpaw soil is
fairly well suited to cultivated crops. Measures that
control erosion and conserve moisture are the main
management needs. Examples are leaving crop residue
on the surface when the soils are tilled and including
grasses and legumes in the cropping system. Contour
farming and terraces also can help to control erosion,
but in most areas the slopes are too short or too
irregular for terracing and contouring. Because of the
runoff from adjacent soils, planting and harvesting are
delayed on Grassna soil during some wet periods.

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

These soils are well suited to range. The native
vegetation dominantly is needlegrasses, western
wheatgrass, and bluestems. Overused areas are
dominated by western wheatgrass and needleandthread.
After continued overuse, short grasses, such as blue
grama and Kentucky bluegrass, are dominant.

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

Because of the shrink-swell potential, the Temvik soil
is only fairly well suited and the Bearpaw soil poorly
suited to building site development. Backfilling with
sandy material, providing foundation drains, and diverting
runoff away from the buildings, however, help to prevent
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the structure damage caused by shrinking and swelling.
The Temvik and Bearpaw soils are poorly suited to
septic tank absorption fields because of the restricted
permeability. Enlarging the absorption area of these
fields, however, helps to overcome the slow absorption
of liquid waste. The Grassna soil generally is unsuited to
building site development and septic tank absorption
fields because of the flooding.

The Temvik soi! is in capability subclass lle, Silty range
site; the Grassna soil is in capability subclass lic,
Overflow range site; and the Bearpaw soil is in capability
subclass llle, Clayey range, site.

62—Hamerly loam. This deep, somewhat poorly
drained, nearly level soil is in swales and on flats that
surround shallow depressions. Areas are irregular in
shape and 5 to 70 acres in size. Slopes are smooth or
slightly concave.

Typically, the surface layer is dark gray, calcareous
loam about 13 inches thick. The underlying material to a
depth of 60 inches is gray and light brownish gray,
calcareous clay loam. In places the soil has visible salt
crystals throughout.

Included with this soil in mapping are small areas of
Bowbells, Tonka, Vallers, and Williams soils. These soils
make up less than 15 percent of any one mapped area.
The moderately well drained Bowbells and well drained
Williams soils are higher on the landscape than the
Hamerly soil. The poorly drained Tonka and Vallers soils
are in depressions. Also included are saline spots as
much as 3 acres in size.

The content of organic matter is high and fertility
medium in the Hamerly soil. Permeability is moderate in
the upper part of the soil and moderately slow in the
lower part. Available water capacity is high. A water table
is at a depth of 2.0 to 4.0 feet during wet periods. 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 alfalfa, intermediate
wheatgrass, and smooth bromegrass for tame pasture
and hay. The high content of lime in the surface layer,
however, adversely affects the availability of -plant
nutrients and increases the susceptibility to wind erosion.
Measures that control wind erosion are the main
management needs. Examples are tillage practices that
leave crop residue on the surface and stripcropping.

This soil is well suited to range. The native vegetation
dominantly is bluestems, needlegrasses, and western
wheatgrass. Overused areas are dominated by western
wheatgrass and needleandthread. After continued
overuse, short grasses, such as blue grama and
Kentucky bluegrass, dominate the site.

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

This soil generally is unsuited to most kinds of building
site development and to septic tank absorption fields
because of the wetness.
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The capability subclass is lle; Limy Subirrigated range
site.

64—Grassna silt loam. This deep, moderately well
drained, nearly level soil is in swales on uplands. It is
occasionally flooded for very brief periods. Areas are
long and narrow and 5 to 140 acres in size. Slopes are
smooth and slightly concave.

Typically, the surface layer is dark gray silt loam about
16 inches thick. The subsoil is dark grayish brown, friable
silt loam about 18 inches thick. The underlying material
to a depth of 60 inches is light gray, calcareous silt loam.
In some areas the subsoil contains more clay. In other
areas loam or clay loam glacial till is within a depth of 40
inches.

Included with this soil in mapping are small areas of
Bryant and Tonka soils. These soils make up less than
15 percent of any one mapped area. The well drained
Bryant soils are on the higher parts of the landscape.
The poorly drained Tonka soils are in depressions.

The content of organic matter and fertility are high in
the Grassna soil. Permeability is moderate. Available
water capacity is high. A water table is at a depth of 4 to
6 feet during wet periods. Runoff is siow. The shrink-
swell potential is moderate.

Most of the acreage is cropland. This soil is well suited
to cultivated crops and to alfalfa, intermediate
wheatgrass, and smooth bromegrass for tame pasture
and hay. Measures that conserve moisture are the main
management needs. Examples are tillage practices that
leave crop residué on surface. In some years planting is
delayed because of the wetness caused by runoff from
the adjacent uplands.

This soil is well suited to range. The native vegetation
dominantly is big bluestem and lesser amounts of
western wheatgrass and green needlegrass. Overused
areas are dominated by western wheatgrass and
Kentucky bluegrass.

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

This soil generally is unsuited to building site
development and to septic tank absorption fields
because of the flooding.

The capability subclass is lic; Overflow range site.

65-—Grall silty clay loam. This deep, moderately well
drained, nearly level soil is in swales, on toe slopes, and
in broad low areas on uplands. It is frequently flooded for
very brief periods. Areas are irregular in shape and 5 to
40 acres in size. Slopes are smooth or slightly concave.

Typically, the surface layer is dark gray silty clay loam
about 6 inches thick. The subsoil is dark gray and gray,
firm silty clay about 24 inches thick. The underlying
material to a depth of 60 inches is light brownish gray,
calcareous silty clay loam. In places the subsoil contains
less clay.
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Included with this soil in mapping are small areas of
Mondamin, Tonka, and Williams soils. These soils make
up less than 15 percent of any one mapped area.
Mondamin soils are dark to a depth of less than 16
inches. They are slightly higher on the landscape than
the Grail soil. The poorly drained Tonka soils are in
depressions. The well drained Williams soils are on the
higher parts of the landscape. They contain less clay in
the subsoil than the Grail soil.

The content of organic matter and fertility are high in
the Grail soil. Permeability is moderately slow. Available
water capacity is high. A water table is at a depth of 3 to
6 feet during wet periods. 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.
Measures that conserve moisture are the main
management needs. Examples are tillage practices that
leave crop residue on the surface. Fieldwork is delayed
during periods when the soil is flooded by runoff from
the adjacent uplands.

This soil is well suited to range. The native vegetation
dominantly is big bluestem, western wheatgrass, and
green needlegrass. Overused areas are dominated by
western wheatgrass and Kentucky bluegrass.

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

This soil generally is unsuited to building site
development and septic tank absorption fields because
of the flooding.

The capability subclass is llc; Overflow range site.

72—Ranslo-Harriet loams. These.deep, nearly level
soils are on flood plains that are occasionally flooded for
very brief or long periods. A meandering stream channel
dissects many areas. The somewhat poorly drained
Ranslo soil is on slight rises. The poorly drained Harriet
soil is in slight depressions and the lower areas near the
channels. Areas are long and narrow and 20 to more
than 600 acres in size. They are 40 to 50 percent Ranslo
soil and 35 to 45 percent Harriet soil. The two soils
occur as areas so closely intermingled or so small that
mapping them separately is not practical.

Typically, the surface layer of the Ranslo soil is dark
gray loam about 10 inches thick. The subsurface layer is
gray loam about 5 inches thick. The subsoil is dark gray,
dark grayish brown, and light brownish gray, firm clay
loam about 18 inches thick. In the lower part it is
calcareous and has nests of salts that extend into the
underlying material. The underlying material to a depth of
60 inches is light gray and light brownish gray,
calcareous clay loam. In places the subsoil contains less
clay.

Typically, the surface layer of the Harriet soil is gray
loam about 2 inches thick. The subsoil is dark gray, firm
clay loam about 13 inches thick. It has nests of salts that
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extend into the underlying material. The upper part of the
underlying material is light olive gray, calcareous,
stratified loam and clay loam. The lower-part to a depth
of 60 inches is light brownish gray sandy loam and
gravelly loam. In places the subsoil does not have
columnar structure.

Included with these soils in mapping are small areas of
Lehr, Miranda, and Straw soils. These included soils
make up less than 15 percent of any one mapped area.
Lehr soils have gravelly sand at a depth of 14 to 20
inches. They are on terraces. Miranda soils contain more
sand and less clay in the subsoil than the Harriet soil.
They are on uplands. Straw soils do not have a sodium
affected subsoil. They are along drainageways.

The content of organic matter is high and fertility
medium in the.Ranslo soil. The content of organic matter
is moderate and fertility low or medium in the Harriet soil.
Tilth is poor in both soils. Permeability is slow in the
Ranslo soil and very slow in the Harriet soil. Available
water capacity is moderate or high in the Ranslo soil and
moderate in the Harriet soil. Both soils have a sodium
affected subsoil that restricts root penetration. During
wet periods the water table is at a depth of 1 to 3 feet in
the Ranslo soil and is within 1 foot of the surface in the
Harriet soil. Runoff is slow on both soils. The shrink-
swell potential is high.

Most of the acreage supports native grasses and is
used for grazing. These soils are better suited to range
than to cropland. The native vegetation on the Ranslo
soil dominantly is big bluestem and lesser amounts of
switchgrass and western wheatgrass. Overused areas
are dominated by western wheatgrass, inland saltgrass,
and Kentucky bluegrass. The native grasses on the
Harriet soil dominantly are saltgrass and western
wheatgrass. In overused areas, the stand thins out
severely and bare ground is common. Grazing during wet
periods causes compaction of the surface layer, which
results in an increase in the extent of the less desirable
grasses and of weeds.

These soils are poorly suited to cultivated crops
because of the flooding, the sodium affected subsoil,
and the meandering channels. The main management
needs are measures that control flooding, improve tilth,
and increase the rate of water intake. Leaving crop.
residue on the surface when the soils are tilled, chiseling
or subsoiling, and including grasses and legumes in the
cropping system increase the rate of water intake,
improve tilth, and conserve moisture.

The Ranslo soil is fairly well suited to tame pasture
and hay, but the Harriet soil is poorly suited. The dense,
compact subsoil, the high content of salts, and the
flooding limit the number of suitable species and the
growth of plants. Garrison creeping foxtail, reed
canarygrass, and tall wheatgrass are the best suited
species.

The Ranslo soil is well suited to windbreaks and
environmental plantings, but the Harriet soil generally is
unsuited. All climatically suited trees and shrubs grow
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well on the Ranslo soil. No trees and shrubs grow well
on the Harriet soil. Field windbreaks can be established,
but their effectiveness is greatly reduced because tree
growth is severely restricted.

These soils generally are unsuited to building site
development and septic tank absorption fields because
of the wetness and the flooding.

The Ranslo soil is in capability subclass lliw,
Subirrigated range site; the Harriet soil is in capability
subclass Viw, Saline Lowland range site.

75—Tonka-Nishon silt loams. These deep, poorly
drained, level soils are in depressions in the uplands.
The Tonka soil generally is in the center of the
depressions and is surrounded by the Nishon soil.
Slopes are smooth or slightly concave. Both soils are
ponded during spring runoff and after heavy rainfall. In
some areas scattered stones are on the surface and in
the soil. Areas are irregular in shape or oval and are 5 to
30 acres in size. They are 45 to 55 percent Tonka soil
and 35 to 45 percent Nishon soil. The two soils occur as
areas so closely intermingled or so small that mapping
them separately is not practical. )

Typically, the surface layer of the Tonka soil is dark
gray silt loam about 8 inches thick. The subsurface layer
is light gray loam about 4 inches thick. The subsoil is
about 30 inches of dark gray, grayish brown, and light
brownish gray, firm silty clay and silty clay loam. In the
lower part it is calcareous and has accumulations of
carbonate that extend into the underlying material. The
underlying material to a depth of 60 inches is light gray,
calcareous clay loam.

Typically, the surface layer of the Nishon soil is gray
silt loam about 3 inches thick. The subsurface layer is
gray silt loam about 4 inches thick. The subsoil is dark
gray, firm silty clay about 20 inches thick. The underlying
material to a depth of 60 inches is dark gray and light
gray, firm, calcareous clay loam.

Included with these soils in mapping are small areas of
Bowbells and Parnell soils. These included soils make up
less than 15 percent of any one mapped area. The
moderately well drained Bowbells soils are near the
edges of the depressions. The very poorly drained
Parnell soils are slightly lower on the landscape than the
Tonka and Nishon soils.

The content of organic matter is high in the Tonka and
Nishon soils. Fertility is high in the Tonka soil and
medium in the Nishon soil. Permeability is slow in the
Tonka soil and slow or very slow in the Nishon soil.
Available water capacity is high in the Tonka soil and
moderate or high in the Nishon soil. During wet periods
on both soils, a water table is as much as 0.5 foot above
the surface or is within a depth of 1 foot. Runoff is
ponded. The shrink-swell potential is high.

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

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

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

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

These soils are poorly suited to building site
development and septic tank absorption fields because
of the ponding.

The capability subclass is 1Vw; the Tonka soil is in Wet
Meadow range site, the Nishon soil in Closed
Depression range site.

76—Parnell silty clay loam. This deep, very poorly
drained, level soil is in depressions in the uplands. it is
ponded for long periods. In some areas scattered stones
are on the surface and in the soil. Areas are circular and
3 to 80 acres in size. Slopes are concave.

Typically, the surface layer is dark gray silty clay loam
about 7 inches thick. The subsoil is dark gray and gray,
firm silty clay about 38 inches thick. The underlying
material to a depth of 60 inches is gray silty clay. In
places clay loam glacial till is below a depth of 40
inches.

Iincluded with this soil in mapping are small areas of
the poorly drained Tonka and Vallers soils. These soils
make up less than 10 percent of any one mapped area.
Tonka soils are on the higher parts of the larger
depressions. Vallers soils are on the outer edges of the
depressions.

The content of organic matter and fertility are high in
the Parnell soil. Permeability is slow. Available water
capacity is moderate or high. A seasonal high water
table is as much as 2 feet above the surface or as much
as 2 feet below. Runoff is ponded. The shrink-swell
potential is high.

Most of the acreage is range. A few small areas are
cultivated along with adjacent areas. This soil is fairly
well suited to range. The natural vegetation dominantly is
sedges, rivergrass, and prairie cordgrass. Overused
areas are dominated by Kentucky bluegrass, saltgrass,
sedges, and rushes. Many areas are good sites for stock
water dugouts.

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

This soil generally is unsuited to building site
development and septic tank absorption fields because
of the ponding.

The capability subclass is Vw; Shallow Marsh range
site.

77—Nishon-Hell silt loams. These deep, poorly
drained, level soils are in shallow depressions. They are
ponded during snowmelt and heavy rainfall. In some
areas the Heil soil is lower on the landscape than the
Nishon soil. Areas are irregular in shape and 5 to 100
acres in size. They are 45 to 55 percent Nishon soil and
35 to 45 percent Heil 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 Nishon soil is gray
silt loam about 3 inches thick. The subsurface layer is
gray silt loam about 4 inches thick. The subsoil is dark
gray, firm silty clay about 20 inches thick. The underlying
material to a depth of 60 inches is dark gray and light
gray, firm, calcareous clay loam.

Typically, the surface layer of the Heil soil is gray silt
loam about 2 inches thick. The subsoil is dark gray and
gray, firm clay about 24 inches thick. In the lower part it
is calcareous and has accumulations of carbonate that
extend into the underlying material. The underlying
material to a depth of 60 inches is gray, calcareous silty
clay and clay loam.

Included with these soils in mapping are small areas of
Miranda and Tonka soils. These included soils make up
less than 10 percent of any one mapped area. The
moderately well drained Miranda soils are in the slightly
higher areas at the outer edges of the depressions.
Tonka soils have a surface layer that is 8 to 15 inches
thick. They are in positions on the landscape similar to
those of the Nishon soil.

The content of organic matter is high and fertility
medium in the Nishon and Heil soils. Permeability is slow
or very slow in the Nishon soil and very slow in the Heil
soil. Available water capacity is moderate or high in the
Nishon soil and moderate in the Heil soil. During wet
periods a water table is as much as 0.5 foot above the
surface of the Nishon soil or as much as 1 foot below
and is as much as 1 foot above the surface of the Heil
soil or as much as 1 foot below. Runoff is ponded on
both soils. The shrink-swell potential is high. The dense,
compact subsoil in both soils restricts root penetration.

Most of the acreage supports native grasses and is
used for grazing. These soils are fairly well suited to
range. The native vegetation dominantly is western
wheatgrass and lesser amounts of bluegrass, sedges,
and forbs. Overused areas are dominated by Kentucky
bluegrass, inland saltgrass, curlycup gumweed, and
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foxtail barley. Smartweed, sedges, and rushes increase
in extent during wet periods. The surface layer in both
soils is puddled if the range has been grazed during wet
periods. This puddling results in an increase in the extent
of the less desirable plants.

Although a few areas are cultivated along with the
surrounding areas, these soils are poorly suited to
cropland. The dense, compact subsoil and the ponding
are the main limitations.

These soils are fairly well suited to tame pasture and
hay. The choice of tame pasture plants is limited
because natural drainage is restricted and artificial
drainage is not feasible. Garrison creeping foxtail,
western wheatgrass, and reed canarygrass are suitable.

These soils generally are unsuited to windbreaks or
environmental plantings. The inadequate drainage and
the dense, compact subsoil severely limit the growth and
survival of trees and shrubs.

These soils are unsuited to building site development
and septic tank absorption fields because of the
ponding.

The Nishon soil is in capability subclass IVw, Closed
Depression range site; the Heil soil is in capability
subclass Vis, Closed Depression range site.

80—Hell siit loam. This deep, poorly drained, level
soil is in shallow depressions in the uplands. It is ponded
during snowmelt and heavy rainfall. In some areas
scattered stones are on the surface and in the soil.
Areas are circular or irregularly shaped and 5 to 100
acres in size. Slopes are concave.

Typically, the surface layer is gray silt loam about 2
inches thick. The subsoil is dark gray and gray, firm clay
about 24 inches thick. In the lower part it is calcareous
and has accumulations of carbonate that extend into the
underlying material. The underlying material to a depth of
60 inches is gray, calcareous silty clay and clay loam.

Included with this soil in mapping are small areas of
Nishon, Parnell, and Tonka soils. These soils make up
less than 5 percent of any one mapped area. They are in
the lower part of some depressions. They do not have a
sodium affected subsoil. Their surface layer is thicker
than that of the Heil soil.

The content of organic matter is moderate and fertility
medium in the Heil soil. The subsaoil restricts root
penetration because it is a dense, sodium affected
claypan. Permeability is very slow. Available water
capacity is moderate. During wet periods a seasonal high
water table is as much as 1 foot above the surface or is
within a depth of 1 foot. Runoff is ponded. The shrink-
swell potential is high.

Most of the acreage is range. Many small areas are
farmed along with adjacent areas. This soil is fairly well
suited to range. The native vegetation dominantly is
western wheatgrass and lesser amounts of sedges and
forbs. Overused areas are dominated by Kentucky
bluegrass and saltgrass. Sedges increase in extent
during wet periods, and foxtail barley and curlycup
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gumweed increase in extent during dry periods. The
surface layer is puddled if the range is grazed during wet
periods. This puddling results in an increase in the extent
of the less desirable plants.

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

This soil is fairly well suited to tame pasture and hay.
The choice of tame pasture plants is limited because
natural drainage is restricted and artificial drainage is not
feasible and because the surface layer is thin and the
subsoil dense and compact. Garrison creeping foxtail
and reed canarygrass are suitable.

This soil generally is unsuited to building site
development and septic tank absorption fields because
of the ponding.

The capability is subclass Vls; Closed Depression
range site.

82—Stirum loam. This deep, poorly drained, level soil
is in depressions in the uplands. it is ponded during
snowmelt and after heavy rainfall. Areas are circular or
oblong and 20 to 160 acres in size.

Typically, the surface layer is gray loam about 6 inches
thick. The subsurface layer is gray fine sandy loam about
2 inches thick. The subsoil is grayish brown and light
brownish gray sandy clay loam about 11 inches thick.
The upper part of the underlying material is light
brownish gray and light gray loamy sand. The lower part
to a depth of 60 inches is light gray clay loam.

Included with this soil in mapping are small areas of
Letcher and Nishon soils. These soils make up less than
15 percent of any one mapped area. The moderately
well drained Letcher soils are higher on the landscape
than the Stirum soil. Nishon soils do not have a sodium
affected subsoil. They are near the edges of the
depressions.

The content of organic matter is moderate and fertility
medium in the Stirum soil. Permeability is slow. Available
water capacity is moderate. During wet periods a
seasonal high water table is as much as 0.5 foot above
the surface or is within a depth of 1 foot. Runoff is
ponded.

Most of the acreage supports native grasses and is
used for grazing. This soil is well suited to range. The
native vegetation dominantly is big bluestem and lesser
amounts of switchgrass. Overused areas are dominated
by western wheatgrass, foxtail barley, inland saltgrass,
and Kentucky bluegrass.

This soil is fairly well suited to tame pasture and hay.
The wetness limits the choice of pasture plants to water
tolerant species. Garrison creeping foxtail and reed
canarygrass are the best suited species.

This soil generally is unsuited to cultivated crops and
to windbreaks and environmental plantings. The wetness
is the main limitation. Also, the dense, sodium affected
subsoil restricts root penetration.
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This soil generally is unsuited to building site
development and septic tank absorption fields because
of the ponding.

The capability subclass is Viw; Subirrigated range site.

85—Ranslo loam. This deep, somewhat poorly
drained, nearly level soil is on flood plains. It is
occasionally flooded for very brief periods. Areas are
long and narrow or irregular in shape. They are 25 to
more than 400 acres in size. Slopes are smooth or
slightly concave.

Typically, the surface layer is dark gray loam about 10
inches thick. The subsurface layer is gray loam about 5
inches thick. The subsoil is dark gray, dark grayish
brown, and light brownish gray, firm clay loam about 18
inches thick. In the lower part it is calcareous and has
nests of salts that extend into the underlying material.
The underlying material to a depth of 60 inches is light
gray and light brownish gray, calcareous clay loam. In
places the subsoil contains less clay.

Included with this soil in mapping are small areas of
Brantford, Harriet, and Miranda soils. These soils make
up less than 10 percent of any one mapped area. The
well drained Brantford soils are in the slightly higher
convex areas. The poorly drained Harriet soils are in
slight depressions. Miranda soils contain more sand
throughout and less clay in the subsoil than the Ranslo
soil. They are in the higher areas at the outer edge of
the mapped areas.

The content of organic matter is high and fertility
medium in the Ranslo soil. The sodium affected subsoil
restricts root penetration. Permeability is slow. Available
water capacity is moderate or high. A water table is at a
depth of 1.0 to 3.0 feet during wet periods. Runoff is
slow. The shrink-swell potential is high.

Most of the acreage is cropland. This soil is only fairly
well suited to cultivated crops, however, because of the
flooding and the sodium affected subsoil. It is better
suited to small grain than to corn because of the dense,
compact subsoil. Measures that control the flooding and
increase the rate of water intake are the main
management needs. Leaving crop residue on the surface
when the soil is tilled, chiseling or subsoiling, and
including grasses or legumes in the cropping system
increase the rate of water intake.

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

This soil is well suited to range. The native vegetation
dominantly is big bluestem and lesser amounts of
switchgrass and western wheatgrass. Overused areas
are dominated by western wheatgrass, saltgrass, and
Kentucky bluegrass.

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



54

Because of the flooding, this soil generally is unsuited
to building site development and septic tank absorption
fields.

The capability subclass is Illw; Subirrigated range site.

86—Harriet loam. This deep, poorly drained, nearly
level soil is on flood plains. It is occasionally flooded for
long periods. Areas are irregular in shape and 5 to more
than 300 acres in size. Siopes are concave or smooth.

Typically, the surface layer is gray ioam about 2 inches
thick. The subsoil is dark gray, firm clay loam about 13
inches thick. The upper part of the underlying material is
light olive gray, calcareous, stratified loam and clay loam.
The lower part to a depth of 60 inches is light brownish
gray sandy loam and gravelly loam. Nests of salts are in
the subsoil and the underlying material.

Included with this soil in mapping are small areas of
the somewhat poorly drained Ranslo soils on slight rises.
These soils make up less than 10 percent of any one
mapped area. Also included is a saline soil that does not
have columnar structure in the subsoil. This included soil
is in positions on the landscape similar to those of the
Harriet soil.

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

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

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

This soil generally is not suited to building site
development and septic tank absorption fields because
of the wetness and the flooding.

The capability subclass is Viw; Saline Lowland range
site.

87—Marysland loam. This poorly drained, level soil is
in depressions or beach areas surrounding marshes and
bodies of water on outwash plains. It is subject to rare
flooding. It is moderately deep over gravelly sand. Areas
are irregular in shape and 5 to 90 acres in size. Slopes
are smooth and slightly concave. Scattered stones are
on the surface in some areas.

Typically, the surface layer is dark gray, calcareous
loam about 6 inches thick. The subsurface layer is gray,
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calcareous loam about 5 inches thick. The upper part of
the underlying material is light gray and gray, calcareous
loam. The lower part to a depth of 60 inches is
multicolored gravelly sand. In places the gravelly sand is
within a depth of 20 inches. In some areas the soil is not
so poorly drained.

Included with this soil in mapping are small areas of
Bowdle, Lehr, and Vallers soils. These soils make up
less than 10 percent of any one mapped area. The well
drained Bowdle and somewhat excessively drained Lehr
soils are on the higher parts of the landscape. Vallers
soils formed in loam or clay loam glacial till. Their
position on the landscape is similar to that of the
Marysland soil.

The content of organic matter is high and fertility
medium in the Marysland soil. Permeability is moderate
in the upper part of the soil and rapid in the lower part of
the underlying material. Available water capacity is
moderate. A water table is at a depth of 1.0 to 2.5 feet
during wet periods. Runoff is slow.

Most of the acreage supports native grasses and is
used for grazing. This soil is well suited to range. The tall
prairie grasses are highly productive because they
benefit from the seasonal high water table. The native
vegetation dominantly is bluestems, Overused areas are
dominated by inland saltgrass, Kentucky bluegrass, and
western wheatgrass.

This soil is poorly suited to cultivated crops. The
wetness may delay tillage in the spring and during other
parts of wet years. Artificial drainage generally is not
feasible. The high content of lime in the surface layer
adversely affects the availability of plant nutrients.

This soil is fairly well suited to tame pasture and hay.
The choice of pasture plants, however, is limited mainly
to water tolerant species. Garrison creeping foxtail and
reed canarygrass are examples.

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

Because of the wetness, this soil generally is unsuited
to building site development and septic tank absorption
fields.

The capability subclass is IVw; Subirrigated range site.

88—Divide loam. This somewhat poorly drained,
nearly level soil is in depressions in outwash plains and
on terraces and flood plains along glacial melt water
channels. It is moderately deep over gravelly sand.
Areas are irregular in shape and 5 to 220 acres in size.
Slopes are smooth or slightly concave.

Typically, the surface layer is dark gray, calcareous
loam about 8 inches thick. The upper part of the
underlying material is light brownish gray, calcareous
loam. The lower part to a depth of 60 inches is
multicolored gravelly sand. In some areas the surface
layer contains more sand. In other areas the soil is
poorly drained.
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Included with this soil in mapping are small areas of
the well drained Bowdle and somewhat excessively
drained Lehr soils. These soils make up less than 15
percent of any one mapped area. They are higher on the
landscape than the Divide soil.

The content of organic matter is moderate and fertility
medium in the Divide soil. Permeability is moderate in
the upper part of the soil and rapid or very rapid in the
underlying gravelly sand. Available water capacity is low
or moderate. A water table is at a depth of 2.5 to 5 feet
during wet periods. Runoff is slow.

Most of the acreage is cropland. This soil is only fairly
well suited to cultivated crops, however, because the
high content of lime adversely affects the availability of
plant nutrients. In areas cut by many small drainage
channels, the soil is unsuitable for cultivation. Wind
erosion is a hazard. Tillage practices that leave crop
residue on the surface and stripcropping help to control
wind erosion, conserve moisture, and improve fertility.

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

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

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

This soil is fairly well suited to most kinds of building
site development. The seasonal high water table is a
limitation on sites for buildings with basements. The
sides of shallow excavations tend to cave in unless they
are shored. The soil generally is unsuited to septic tank
absorption fields because of the wetness.

The capability subclass is llls; Limy Subirrigated range
site.

97—Regan silt loam, wet. This deep, very poorly
drained, nearly level soil is in channels on outwash
plains and flood plains. It is frequently flooded. Areas are
long and narrow or irregular in shape. They are 5 to 200
acres in size. Slopes are smooth or concave.

Typically, the surface layer is dark gray, calcareous silt
loam about 5 inches thick. The next 10 inches is gray,
calcareous silt loam. The upper part of the underlying
material is light gray and gray, calcareous silt loam. The
lower part to a depth of 60 inches is gray, calcareous
clay loam that is distinctly mottled and has
accumulations of manganese oxide. In places gravelly
sand is below a depth of 40 inches.

Included with this soil in mapping are small areas of
Divide, Harriet, and Vallers soils. These soils make up
less than 10 percent of any one mapped area. Divide
soils have gravelly sand at a depth of 20 to 40 inches.
They are higher on the landscape than the Regan soil.

55

Harriet soils contain more salts than the Regan soil.
They occur in a random pattern throughout the mapped
areas. Vallers soils contain more sand than the Regan
soil. They are on the outer edges of the mapped areas.

The content of organic matter is high and fertility
medium in the Regan soil. Permeability is moderate or
moderately slow. Available water capacity is medium or
high. A water table is within a depth of 1 foot during wet
periods. Runoff is slow. The shrink-swell potential is
moderate.

Most of the acreage is range. Hay is harvested in
some areas during dry years. This soil is fairly well suited
to range. The natural vegetation dominantly is prairie
cordgrass and lesser amounts of sedges and reedgrass.
Overgrazed areas are dominated by sedges, rushes,
saltgrass, and Kentucky bluegrass.

This soil generally is unsuited to cultivated crops and
to windbreaks and environmental plantings because of
the water table at or near the surface most of the year. it
is fairly well suited to tame pasture and hay. The number
of suitable species is limited, however, because natural
drainage is not adequate and artificial drainage is not
feasible. Garrison creeping foxtail and reed canarygrass
are suitable.

This soil generally is unsuited to building site
development and septic tank absorption fields because
of the flooding and the wetness.

The capability subclass is Vw; Wetland range site.

98—Vallers silty clay loam. This deep, poorly
drained, nearly level soil is in shallow depressions, in
drainageways, and on benches surrounding depressions.
It is subject to rare flooding. Scattered stones are on the
surface in some areas. Areas are long and narrow or
irregularly shaped and 5 to 100 acres in size. Slopes are
slightly concave.

Typically, the surface layer is gray, calcareous silty
clay loam about 7 inches thick. Below this is a
transitional layer of gray silty clay loam about 6 inches
thick. The underlying material to a depth of 60 inches is
gray and light gray, calcareous, friable clay loam. In
places salt crystals are throughout the soil.

Included with this soil in mapping are small areas of
Hamerly, Parnell, and Regan soils. These soils make up
less than 15 percent of any one mapped area. The
somewhat poorly drained Hamerly soils are slightly
higher on the landscape than the Vallers soil. Parnell
and Regan soils are very poorly drained. Parnell soils are
in depressions, and Regan soils are slightly lower on the
landscape than the Vallers soil.

The content of organic matter is high and fertility
medium in the Vallers soil. Permeability is moderately
slow. Available water capacity is high. A water table is at
a depth of 1 to 2.5 feet during wet periods. Runoff is
slow.

Most of the acreage supports native grasses and is
used for grazing. This soil is well suited to range. The tall
prairie grasses are highly productive because they
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benefit from the high water table. The natural vegetation
dominantly is bluestems. Overused areas are dominated
by inland saltgrass, Kentucky bluegrass, and western
wheatgrass.

This soil is poorly suited to cultivated crops. The
wetness delays tillage in the spring of most years.
Artificial drainage generally is not feasible. The high
content of lime in the surface layer adversely affects the
availability of plant nutrients. Wind erosion is a hazard if
cultivated crops are grown. Tillage practices that leave
crop residue on the surface, inclusion of grasses and
legumes in the cropping system, and timely tillage help
to control wind erosion and improve fertility.

This soil is only fairly well suited to tame pasture and
hay. The choice of suitable pasture plants is limited
mainly to water tolerant species. Garrison creeping
foxtail and reed canarygrass are examples.

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

Because of the wetness and the flooding, this soil
generally is unsuited to building site development and to
septic tank absorption fields.

The capability subclass’is IVw; Subirrigated range site.

99—Pits, gravel. These areas are open excavations,
5 to 30 feet deep, from which sand and gravel are being
removed. They are irregular in shape and range from 5
to 15 acres in size. Slopes are uneven and broken. They
range from nearly level on the pit bottoms to almost
vertical on the rims. Some of the pit bottoms are
covered with water.

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

included with the gravel pits in mapping are small
areas of Wabek soils. These soils have gravelly sand at
a depth of 7 to 14 inches. They support plants.

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

The capability subclass is VllIs; no range site is
assigned.

100—Parnell silty clay loam, ponded. This deep;
very poorly drained, level soil is in depressions and .along
the edges of lakes in the uplands. In most years it is
ponded by water that is seldom more than 2 feet deep
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during the growing season. Areas are circular or long
and narrow and 5 to 150 acres in size.

Typically, the surface layer is dark gray silty clay loam
about 7 inches thick. The subsoil is dark gray and gray,
firm silty clay about 38 inches thick. The underlying
material to a depth of 60 inches is gray silty clay. In
places, the subsoil contains less clay, and lime is at or
near the surface.

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

The content of organic matter and fertility are high in
the Parnell soil. Permeability is slow. Available water
capacity is moderate or high. Runoff is ponded. During
wet periods the water table is as much as 2 feet above
the surface. During dry periods it is as much as 2 feet
below the surface.

This soil is well suited to wetland wildlife habitat. Most
areas are used for this purpose (fig. 8). Deer, pheasants,
and other wildlife frequent the margins of these areas.
The native vegetation, which is cattails, rushes, and
sedges, provides food and cover for a variety of
waterfowl and wetland birds. Ducks nest on the drier
adjacent sites and raise their broods in the ponded
areas. Geese and other waterfow! use these areas as
periodic resting and feeding sites during migration. The
vegetated areas commonly are interspersed with small
bodies of open water. _

Because it is wet, this soil is poorly suited to range
and generally is unsuitable for cultivated crops, tame
pasture and hay, windbreaks and environmental
plantings, building site development, and septic tank
absorption fields.

The capability subclass is Vlliw; no range site is
assigned.

prime farmland

Prime farmland is one of several kinds of important
farmiands 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 farmiand.

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
needed for a well managed soil economically to produce
a sustained high yield of crops.
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Figure 8.—An area of Parnell silty clay loam, ponded, used as habitat for wetland wildlife.

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

About 11,640 acres in McPherson County, or nearly 2
percent of the total acreage, meets the requirements for
prime farmland. It occurs as scattered areas throughout
the county. The main crops are corn, grain sorghum, and
alfalfa.

The map units that are considered prime farmland are

listed in this section. 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.”

The map units that meet the requirements for prime
farmland are:

5A—Bowbells loam, 0 to 2 percent slopes

5B—Bowbells loam, 2 to 6 percent slopes

6—Arnegard loam

31—Harmony silty clay loam

64—Grassna silt loam

65—Grail silty clay loam (where flooded once or iess
during the growing season)
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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 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

George W. Leibel, district conservationist, Soil Conservation Service,
helped write this section.

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

yields of the. main crops and hay and pasture plants are
listed for each soil.

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

The potential of the soils in McPherson County for
increased crop production is good. About 45,000 acres
of potentially good cropland is currently used as range,
12,000 acres as pasture, and 55,000 acres as tame
hayland. 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.

Soil erosion is the major problem on about 65 percent
of the cropland, hayland, and pasture in McPherson
County. If the slope is more than 2 percent, erosion is a
hazard on Bearpaw, Bowdle, Bryant, Mondamin, Temvik,
Vida, Williams, and other soils. Lihen and Tally 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 claypan subsoil,
such as Noonan, and on soils having a thin surface
layer, such as Vida and Zahl. Erosion also reduces the
productivity on soils that tend to be droughty, such as
Bowdle and Lehr. 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
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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
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 the gently sloping and moderately
sloping Bearpaw, Bowdle, Bryant, Mondamin, and
Temvik soils. Slopes are so short and irregular that
contour farming and terracing are not practical in most
areas of the sloping Vida and Williams soils. On these
soils 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 survey
area.

Wind erosion is a slight to severe hazard on many of
the soils in the county. The hazard is especially severe
on those soils having a fine sandy loam or loamy fine
sand surface layer, such as Lihen, Parshall, and Tally.
The soils that have a high content of lime in the surface
layer, such as Divide, Hamerly, Vallers, and Zahl, also
are highly 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 the local office of the Soil Conservation
Service.

Soil drainage is the major management need on the
poorly drained Tonka and Vallers soils. Unless artificially
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 Bowbells, Grail, Grassna,
and Straw and somewhat poorly drained Hamerly soils
on stream terraces, flood plains, flats and in upland
swales receive stream overflow and 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 Divide, Hamerly,
Regan, and Vallers, the kinds and amounts of fertilizer
needed generally differ from the kinds and amounts
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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 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, Bearpaw and
Mondamin 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. Tilth also is poor in claypan soils, such as
Exline and Miranda. 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 and
spring wheat are the main small grain crops. Barley,
corn, flax, and rye are grown on a lesser acreage.
Sorghum also is grown on a small acreage. These row
crops commonly are harvested for silage. The acreage
planted to sunflowers is increasing.

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

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

The average yields per acre that can be expected of
the principal crops under a high level of management
are shown in table 5. In any given year, yields may be
higher or lower than those indicated in the table because
of variations in rainfall and other climatic factors.

The yields are based mainly on the experience and
records of farmers, conservationists, and extension
agents. Available yield data from nearby counties and
results of field trials and demonstrations are also
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 for each of the principal crops. Yields are likely
to increase as new production technology is developed.
The productivity of a given soil compared with that of
other soils, however, is not likely to change.

Crops other than those shown in table 5 are grown in
the survey area, but estimated yields are not listed
because the acreage of such crops is 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 (73).
Only class and subclass are used in this survey. These
levels are defined in the following paragraphs. Some
survey areas do not have soils of all classes.

Capability classes, the broadest groups, are
designated by Roman numerals | through 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 |l soils have moderate limitations that reduce the
choice of plants or that require moderate conservation
practices.

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

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

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

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

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

rangeland

George W. Leibel, district conservationist, Soil Conservation Service,
helped write this section.

About half of the acreage in McPherson County is
rangeland (3). More than half of the local farm income is
derived from the sale of livestock, principally cattle. Cow-
calf-steer enterprises are dominant throughout the
county. The average size of farms or ranches is 1,090
acres.

The rangeland generally occurs as scattered tracts
throughout the county. The soils used as rangeland
generally are too steep, too stony, or too thin for
cultivated crops. Examples are the steeper phases of
Williams, Zahill, and Zahl soils.
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On many farms the forage produced on rangeland is
supplemented by crop stubble. In winter the native
forage commonly is supplemented by protein
concentrate. On some ranches the market weight of
calves and yearlings is increased by creep feeding.

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

Table 6 shows, for many soails 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 6 follows.

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

Total production is the amount of vegetation that can
be expected to grow annually on well managed
rangeland that is suppcrting 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
unfavorabie 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
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the present plant community with the potential natural
plant community on a particular range site. The more
closely the existing community resembles the potential
community, the better the range condition. Range
condition is an ecological rating.

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 mixed prairie is now
covered with short grasses and weeds. The amount of
forage produced may be less than half of that originally
produced. The productivity of the range can be
increased by applying management that is effective on
specific kinds of soil and range sites.

An adequate plant cover and ground mulch help to
control erosion and increase the mositure 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. Applying measures that
prevent overgrazing helps 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

George W. Leibel, district conservationist, Scil Conservation Service,
helped write this section.

Native trees and shrubs grow on only about 1,000
acres in McPherson County. They generally grow as
clumps and thickets in swales or in areas adjacent to
drainageways and sloughs, mainly in the north-central
part of the county. The early settlers used the native
trees and shrubs as fuel and as a food supply. Today,
the trees and shrubs are used mainly for wildlife habitat.

Scattered individual plants or clumps of bur oak,
common chokecherry, hawthorn, western snowberry, and
wild rose are common on the rolling and hilly Vida,
Zahill, and Zah! soils in swales in the northeastern part
of the Leola Hills and along the drainageways that flow
in a southeast direction out of the hills. Cottonwood and
willow are on the margins of some sloughs and perennial
lakes.

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.
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Field windbreaks are narrow plantings made at right
angles to the prevailing wind and at specific intervals
across the field. The interval depends on the erodibility
of the soil. Field windbreaks protect cropland and crops
from wind, keep snow from blowing off fields, and
provide food and cover for wildlife (fig. 9).

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

Grazing is detrimental to windbreaks and
environmental plantings because the livestock compact
the soil and remove the lower branches of the trees and
shrubs. The compaction retards growth. Removal of the
lower branches reduces the effectiveness of the
windbreaks. Weeds and insects prevent maximum
growth. Clean cultivation and applications of herbicide
help to control weeds. Fallowing a year before planting
helps to provide a reserve supply of moisture, which is
needed before seedlings can be established. On Tally
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 on planning windbreaks and screens and
planting and caring for trees and shrubs can be obtained
from the local office of the Soil Conservation Service or
the Cooperative Extension Service or from a nursery.

wildlife habitat

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

Soils affect the kind and amount of vegetation that is
available to wildlife as food and-cover. They also affect
the construction of water impoundments. The kind and
abundance of wildlife depend largely on the amount and
distribution of food, cover, and water. Wildlife habitat can
be created or improved by planting appropriate
vegetation, by maintaining the existing plant cover, or by
promoting the natural establishment of desirable plants.

In table 8, the soils in the survey area are rated
according to their potential for providing habitat for
various kinds of wildlife. This information can be used in
planning parks, wildlife refuges and management areas,
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.
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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 corn, millet, oats, sunflowers, and wheat.

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

Wild herbaceous plants are native or naturally
established grasses and forbs, including weeds. 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 conssderatlons Examples of wild
herbaceous plants are beggarweed, big and little
bluestem, blue grama, common sunflower, goldenrod,
switchgrass, and western wheatgrass.

Hardwood trees are planted trees and shrubs that
produce nuts or other fruit, buds, catkins, twigs, bark,
and foliage.. Soil properties and features that affect the
growth of hardwood trees and shrubs are depth of the
root zone, the available water capacity, and wetness.

Examples of these plants are American elm, apple, box
elder, bur oak, green ash, hackberry, and plains -
cottonwood. Examples of fruit-producing shrubs that are
suitable for planting on soils rated good are American
plum, common chokecherry, cotoneaster, honeysuckle,
and Russian-olive.
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Figure 9.—Field windbreak in an area of Williams-Bowbells loams, 1 to 6 percent slopes.

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-cattail, inland saltgrass, prairie cordgrass,
reeds, rushes, sedges, smartweed, and wild millet.

Shallow water areas have an average depth of less
than 5 feet. Some are naturally wet areas (fig.10). 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, ditches, ponds, and shallow
dugouts.

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

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

jackrabbit, and whitetail deer.

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

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

engineering

This section provides information for planning !and
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 sofl within a depth of 5 feet.
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Because of the map scale, small areas of different soils
may be included within the mapped areas of a specific
soll.

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

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

Soil 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
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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
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.

Figure 10.—An area of water used by wetland wildlife. The water is surrounded by Vida-Williams-Bowbells loams, 2 to 15 percent
slopes.
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The information in the tables, along with the soil maps,
the soil descriptions, and other data provided in this
survey can be used to make additional interpretations.

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

bullding site development

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

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

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

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

sanitary facllities

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

Table 10 also shows the suitability of the soils for use
as daily cover for landfills. A rating of good indicates that
soil properties and site features are favorable for the use
and good performance and low maintenance can be
expected; fair indicates that soil properties and site
features are moderately favorable for the use and one or
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 lank absorplion fields are areas in which
effluent from a septic tank is distributed into the soil
through subsurface tiles or perforated pipe. Only that
part of the soil between depths of 24 and 72 inches is
evaluated. The ratings are based on soil properties, site
features, and observed performance of the soils.
Permeability, a high water table, depth to bedrock or to a
cemented pan, and flooding affect absorption of the
effluent. Large,stones and bedrock or a cemented pan
interfere with installation.

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

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

Table 10 gives ratings for the natural soil that makes
up the lagoon floor. The surface layer and, generally, 1
or 2 feet of soil material below the surface layer-are
excavated to provide material for the embankments. The
ratings are based on soil properties, site features, and
observed performance of the soils. Considered in the
ratings are slope, permeability, a high water table, depth
to bedrock or to a cemented pan, flooding, large stones,
and content of organic matter.

Excessive seepage due to rapid permeability of the
soil or a water table that is high enough to raise the level
of sewage in the lagoon causes a lagoon to function
unsatisfactorily. 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 pollution. Ease of excavation and revegetation
needs to be considered.
~ The ratings in table 10 are based on soil properties,
site features, and observed performance of the soils.
Permeability, depth to bedrock or to a cemented pan, a
high water table, slope, and flooding affect both types of
landfill. Texture, stones and boulders, highly organic
layers, soil reaction, and content of salts and sodium
affect trench type landfills. Unless otherwise stated, the
ratings apply only to that part of the soil within a depth
of about 6 feet. For deeper trenches, a limitation rated
slight or moderate may not be valid. Onsite investigation
is needed.

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

Soil texture, wetness, coarse fragments, and slope
affect the ease of removing and spreading the material
during wet and dry periods. Loamy or silty soils that are
free of large stones or excess gravel are the best cover
for a landfill. Clayey soils are sticky or cloddy and are
difficult to spread; sandy soils are subject to soil blowing.
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After soil material has been removed, the soil material
remaining in the borrow area must be thick enough over
bedrock, a cemented pan, or the water table to permit
revegetation. The soil material used as final cover for a
landfill should be suitable for plants. The surface layer
generally has the best workability, more organic matter,
and the best potential for plants. Material from the
surface layer should be stockpiled for use as the final
cover.

construction materials

Table 11 gives information about the soils as a source
of roadfill, sand, gravel, and topsoil. The soils are rated
good, fair, or poor as a source of roadfill and topsail.
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
the water table is less than 1 foot. They may have layers
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of suitable material, but the material is less than 3 feet
thick.

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

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

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

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

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

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

Soil survey

water management

Table 12 gives information on the soil properties and
site features that affect water management. The degree
and kind of soil limitations are given for pond reservoir
areas and for embankments, dikes, and levees. The
limitations are considered s/ight if soil properties and site
features are generally favorabie 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;
subsidence of organic layers; and potential frost action.
Excavating and grading and the stability of ditchbanks
are affected by depth to bedrock or to a cemented pan,
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large stones, slope, and the hazard of cutbanks caving.
The productivity of the soil after drainage is adversely
affected by extreme acidity or by toxic substances in the
root zone, such as salts, sodium, or sulfur. Availability of
drainage outlets is not considered in the ratings.

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

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

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

Soil properties are determined by field examination of
the soils and by laboratory index testing of some
benchmark soils. Established standard procedures are
followed. During the survey, many shallow borings are
made and examined to identify and classify the soils and
to delineate them on the soil maps. Samples are taken
from some typical profiles and tested in the laboratory to
determine grain-size distribution, plasticity, and
compaction characteristics. These results are reported in
table 16.

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

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

engineering index properties

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

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

Texture is given in the standard terms used by the
U.S. Department of Agriculture. These terms are defined
according to percentages of sand, silt, and clay in the
fraction of the soil that is less than 2 millimeters in
diameter. “‘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
gSroups can have a dual classification, for example, SP-

M.

The AASHTO system classifies soils according to
those properties that affect roadway construction and
maintenance. In this system, the fraction of a mineral soil
that is less than 3 inches in diameter is classified in one
of seven groups from A-1 through A-7 on the basis of
grain-size distribution, liquid limit, and plasticity index.
Soils in group A-1 are coarse grained and low in content
of fines (silt and clay). At the other extreme, soils in
group A-7 are fine grained. Highly organic soils are
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 O for the best subgrade material to
20 or higher for the poorest. The AASHTO classification
for soils tested, with group index numbers in
parentheses, is given in table 16.

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.

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

physical and chemical properties

Table 14 shows estimates of some characteristics and
features that affect soil behavior. These estimates are
given for the major layers of each soil in the survey area.
The estimates are based on field observations and on
test data for these and similar soils.

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

Available water 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
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
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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 in this county 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.

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

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

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

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

7. Silty clay loams that are less than 35 percent clay
and less than 5 percent finely divided calcium carbonate.
These soils are very slightly erodible. Crops can easily
be grown.

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

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

In table 14, the estimated content of organic matter is
expressed as a percentage, by weight, of the soil
material that is less than 2 millimeters in diameter.

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

soil and water features

Table 15 gives estimates of various soil and water
features. The estimates are used in land use planning
that involves engineering considerations.

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

The four hydrologic soil groups are:

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

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

Group C. Soils having a slow infiltration rate when
thoroughly wet. These consist chiefly of soils having a
layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These
soils have a slow rate of water transmission.

Group D. Soils having a very slow infiltration rate (high
runoff potential) when thoroughly wet. These consist
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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, by runoff from adjacent
slopes, or by tides. Water standing for short periods after
rainfall or snowmelt and water in swamps and marshes
are not considered flooding.

Table 15 gives the frequency and duration of flooding
and the time of year when flooding is most likely.

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

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

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

High water table (seasonal) is the highest level of a
saturated zone in the soil in most years. The depth to a
seasonal high water table applies to undrained soils. The
estimates are based mainly on the evidence of a
saturated zone, namely grayish colors or mottles in the
soil. Indicated in table 15 are the depth to the seasonal
high water table; the kind of water table—that is,
perched, artesian, or apparent; and the months of the
year that the water table commonly is high. A water table
that is seasonally high for less than 1 month is not.
indicated in table 15.

An apparent water table is a thick zone of free water
in the soil. It is indicated by the level at which water
stands in an uncased borehole after adequate time is
allowed for adjustment in the surrounding soil. An
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.
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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 /low, moderate, or high. It is based on soil texture,
acidity, and amount of sulfates in the saturation extract.

engineering test data

Table 16 shows laboratory test data for several
pedons sampled at carefully selected sites in the survey
area. The pedons are representative of the series. The
so0il samples were analyzed by the South Dakota
Department of Transportation, Division of Highways.

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

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

The system of soil classification used by the National
Cooperative Soil Survey has six categories (74).
Beginning with the broadest, these categories are the
order, suborder, great group, subgroup, family, and
series. Classification is based on soil properties
observed in the field or inferred from those observations
or from laboratory measurements. In table 17, the soils
of the survey area are classified according to the
system. The categories are defined in the following
paragraphs.

ORDER. Ten soil orders are recognized. The
differences among orders reflect the dominant soil-
forming processes and the degree of soil formation.
Each order is identified by a word ending in 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 Boroll (Bor, meaning
cool, plus of/, 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 examplé is Haploborolls (Hap/, meaning
minimal horizonation, plus boroll, 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 Haploborolls.

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

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

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 (12). Many
of the technical terms used in the descriptions are
defined in Soil Taxonomy (14). Unless otherwise stated,
matrix colors in the descriptions are for dry soil.
Following the pedon description is the range of important
characteristics of the soils in the series.

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

Arnegard series

The Arnegard series consists of deep, well drained
soils formed in loamy alluvium on lake plains.
Permeability is moderate. Slopes range from 0 to 2
percent.

The Arnegard soils in this county have lower chroma
in the A horizon and the upper part of the B horizon than
is defined as the range for the Arnegard series. This
difference, however, does not alter the use or behavior
of the soils.

Arnegard soils are similar to Bowbells, Grassna, and
Roseglen soils and commonly are near Harmony and
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Rentill soils. Bowbells and Harmony soils have an argillic
horizon. Harmony soils contain more clay in the subsoil
and underlying material than the Arnegard soils. Also,
they are slightly lower on the landscape. Grassna soils
contain more siit throughout and less sand in the subsoil
than the Arnegard soils. Rentill soils have free
carbonates in the surface layer. Their position on the
landscape is similar to that of the Arnegard soils.
Roseglen soils are moderately well drained.

Typical pedon of Arnegard loam, 1,490 feet north and
80 feet west of the southeast corner of sec. 13, T. 128
N., R. 67 W.

Ap—0 to 9 inches; dark gray (10YR 4/1) loam, black
(10YR 2/1) moist; weak fine granular structure;
slightly hard, friable; common very fine roots; slightly
acid; abrupt smooth boundary.

B21—9 to 13 inches; dark gray (10YR 4/1) loam, black
(10YR 2/1) moist; weak medium prismatic structure
parting to weak coarse and medium subangular
blocky; slightly hard, friable; common very fine roots;
neutral; clear wavy boundary.

B22—13 to 17 inches; dark grayish brown (10YR 4/2)
loam, very dark grayish brown (10YR 3/2) moist;
weak medium prismatic structure parting to weak
coarse and medium subangular blocky; hard, friable;
common very fine roots; neutral; clear wavy
boundary.

B3ca—17 to 22 inches; light brownish gray (2.5Y 6/2)
loam, dark grayish brown (2.5Y 4/2) moist; weak
coarse and medium subangular blocky structure;
hard, friable; common very fine roots; common fine
accumulations of carbonate; strong effervescence;
mildly alkaline; clear wavy boundary.

Ci1ca—22 to 32 inches; light brownish gray-(2.5Y 6/2)
loam, dark grayish brown (2.5Y 4/2) moist; weak
coarse subangular blocky structure; slightly hard,
friable; few very fine roots; many medium and fine
accumulations of carbonate; strong effervescence;
mildly alkaline; abrupt smooth boundary.

C2—32 to 36 inches; light brownish gray (2.5Y 6/2) fine
sandy loam, dark grayish brown (2.5Y 4/2) moist;
weak medium subangular blocky structure; slightly
hard, very friable; common fine accumulations and
striations of carbonate; strong effervescence;
moderately alkaline; abrupt smooth boundary.

C3—36 to 60 inches; light brownish gray (2.5Y 6/2) fine
sandy loam, dark grayish brown (2.5Y 4/2) moist;
weak fine subangular blocky structure; soft, very
friable; strong effervescence; moderately alkaline.

The thickness of the solum ranges from 20 to 32
inches. The depth to free carbonates and the thickness
of the mollic epipedon range from 16 to 32 inches.

The A horizon has value of 3 or 4 (2 or 3 moist). Itis 8
to-12 inches thick and is loam or silt loam. The B2
horizon has value of 4 or 5 (2 to 4 moist) and chroma of
1 or 2. It is loam or silt loam. The C horizon has value of
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5 to 7 (4 or 5 moist) and chroma of 2 or 3. it is loam,
fine sandy loam, or clay loam and is mildly alkaline or
moderately alkaline.

Bearden series

The Bearden series consists of deep, somewhat
poorly drained soils formed in glacial lake sediments in
swales and basins. Permeability is moderately slow.
Slopes are less than 1 percent.

The Bearden soils in this county have a grayer ACca
horizon than is defined as the range for the Bearden
series. This difference, however, does not alter the use
or behavior of the soils.

Bearden soils are similar to Hamerly soils and
commonly are near Arnegard, Harmony, Regan, and
Rentill soils. Arnegard soils are leached of carbonates to
a greater depth than the Bearden soils. Hamerly soils
contain more sand throughout and less: silt in the control
section than the Bearden soils. Harmony soils contain
more clay in the subsoil than the Bearden soils. Regan
soils are poorly drained and very poorly drained. They
are on the lowest part of the landscape. Rentill soils are
well drained. Arnegard, Harmony, and Rentill soils are
slightly higher on the landscape than-the Bearden soils.

Typical pedon of Bearden silt loam, 800 feet south
and 950 feet east of the northwest corner of sec. 24, T.
128 N., R. 67 W.

Ap—0 to 6 inches; very dark gray (10YR 3/1) silt loam,
black (10YR 2/1) moist; weak fine subangular
blocky structure parting to weak fine-granular,
slightly hard, friable; common medium and many fine
and very fine roots; slight effervescence; mildly
alkaline; abrupt smooth boundary.

A12—6 to 12 inches; very dark gray (10YR 3/1) silt
loam, black (10YR 2/1) moist; moderate medium
and fine subangular blocky structure parting to weak
fine granular; slightly hard, friable; common medium
and many fine roots; strong effervescence; mildly
alkaline; gradual wavy boundary.

ACca—12 to 15 inches; gray (10YR 5/1 and 6/1) silt
loam, dark gray (10YR 4/1) and very dark gray
(10YR 3/1) moist; moderate medium and fine
subangular blocky structure; slightly hard, friable;
common fine and very fine roots; violent
effervescence; moderately alkaline; clear irregular
boundary.

C1ca—15 to 33 inches; light brownish gray (2.5Y 6/2)
silt loam, dark grayish brown (2.5Y 4/2) moist; weak
medium and fine subangular blocky structure;
slightly hard, friable; common fine and very fine
roots; violent effervescence; moderately alkaline;
clear wavy boundary.

C2—33 to 60 inches; grayish brown (2.5Y 5/2) silt loam,
dark grayish brown (2.5Y 4/2) moist; common fine
distinct brownish yellow (10YR 6/6) mottles;
massive; slightly hard, very friable; few very fine
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roots; common fine accumulations of carbonate;
strong effervescence; moderately alkaline.

The mollic epipedon ranges from 7 to 16 inches in
thickness. The A horizon has hue of 10YR or 2.5Y and
value of 3 to 5 (2 or 3 moist). It is silt loam, loam, or silty
clay loam and is 6 to 14 inches thick. Some pedons do
not have an ACca horizon. The Cca 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 silt loam or silty clay loam. The content of
calcium carbonate in this horizon is 15 to more than 30
percent. The C2 horizon has few to many, faint to
prominent mottles. it is clay loam, silt loam,. or silty clay
loam. Also, thin strata of sandy loam and silty clay are in
some pedons.

Bearpaw series

The Bearpaw series consists of deep, well drained
soils formed in glacial till on uplands. Permeability is
moderately slow in the subsoil and slow in the underlying
material. Slopes range from 0 to 9 percent.

Bearpaw soils are similar to Mondamin soils and
commonly are near Cavour, Grail, Greenway, and
Williams soils. Cavour-soils have a natric horizon. They
are in small pits and depressions. Grail soils have a
mollic epipedon that is'more than 16 inches thick. They
are in swales. Greenway soils contain less clay in the
upper part of the subsoil than the Bearpaw soils.
Mondamin soils formed in silty sediments. Williams soils
contain less clay in the subsoil and underlying material
than the Bearpaw soils. Greenway, Mondamin, and
Williams soils are in positions on the landscape similar to
those of the Bearpaw soils.

Typical pedon of Bearpaw loam, in an area of
Bearpaw-Greenway loams, 0 to 3 percent slopes, 500
feet north and 81 feet west of the southeast corner of
sec. 27, T. 128 N., R. 72 W.

Ap—0 to 5 inches; dark grayish brown (10YR 4/2) loam,
very dark brown (10YR 2/2) moist; weak medium
and fine subangular blocky structure parting to weak
fine granular; slightly hard, friable; slightly acid;

: abrupt smooth boundary.

B21t—5 to 8 inches; dark grayish brown (10YR 4/2) clay
loam, very dark grayish brown (10YR 3/2) moist;
moderate coarse and medium prismatic structure
parting to moderate fine and very fine subangular
blocky; hard, firm, sticky and plastic; common fine
pores; shiny films on faces of peds; neutral; clear
smooth boundary.

B22t—8 to 14 inches; grayish brown (2.5Y 5/2) clay
loam, very dark grayish brown (2.5Y 3/2) crushing to
dark grayish brown (2.5Y 4/2) moist; moderate
coarse and medium prismatic structure parting to
moderate coarse and medium subangular blocky;
very hard, firm, sticky and plastic; common fine
pores; shiny films on faces of peds; neutral; clear
smooth boundary.
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B3ca—14 to 20 inches; light brownish gray (2.5Y 6/2)
clay loam, grayish brown (2.5Y 5/2) moist; weak
medium prismatic structure parting to medium and
fine subangular blocky; very hard, firm, sticky and
plastic; common fine pores; patchy shiny films on
faces of peds; common medium and fine
accumulations of carbonate; strong effervescence;
moderately alkaline; gradual wavy boundary.

C1ca—20 to 42 inches; light brownish gray (2.5Y 6/2)
clay loam, grayish brown (2.5Y 5/2) moist; massive;
very hard, firm, sticky and plastic; few fine prominent
dark brown (7.5YR 4/4) and few fine distinct
yellowish brown (10YR 5/6) iron stains; many
medium and fine accumulations of carbonate; strong
effervescence; moderately alkaline; gradual wavy
boundary.

C2—42 to 60 inches; light brownish gray (2.5Y 6/2) clay
loam, grayish brown (2.5Y 5/2) moist; massive;
hard, firm, sticky and plastic; few fine accumulations
of carbonate; strong effervescence; moderately
alkaline.

The thickness of the solum ranges from 15 to 28
inches. The depth to free carbonates ranges from 10 to
18 inches. The mollic epipedon ranges from 8 to 12
inches in thickness.

The A horizon has value of 3 or 4 (2 or 3 moist). It is
loam or clay loam and is 2 to 5 inches thick. The B2t
horizon has value of 4 or 5 (3 or 4 moist) and chroma of
2 or 3. The content of clay ranges from 35 to 50 percent
in this horizon. The C horizon has value of 5to 7 (4 or 5
moist) and chroma of 2 or 3.

Bowbells series

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

The Bowbells soils in this county have lower chroma in
the A horizon than is definitive for the Bowbells series.
This difference, however, does not alter the use or
behavior of thesoils.

Bowbells soils are similar to Arnegard and Grassna
soils and commonly are near Tonka, Vida, and Williams
soils. Arnegard and Grassna soils do not have an argillic
horizon. Tonka soils are poorly drained and are in
depressions. Vida and Williams soils have a mollic
epipedon that is less than 16 inches thick. They are
higher on the landscape than the Bowbells soils.

Typical pedon of Bowbells loam, in an area of
Williams-Bowbells loams, 1 to 6 percent slopes, 996 feet
west and 120 feet south of the northeast corner of sec.
35, T.127 N, R. 69 W.

A1—0 to 11 inches; dark gray (10YR 4/1) loam, black
(10YR 2/1) moist; weak medium prismatic and
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subangular blocky structure parting to moderate fine
granular; slightly hard, friable; many fine and very
fine roots; many fine pores; neutral; clear wavy
boundary.

B21t—11 to 18 inches; dark grayish brown (10YR 4/2)
clay loam, very dark grayish brown (10YR 3/2)
moist; moderate medium prismatic structure parting
to moderate medium subangular blocky; hard,
friable; common very fine roots; common fine pores;
thin shiny films on faces of peds; common tongues
(1/4 to 1 inch wide), dark gray (10YR 4/1) and very
dark gray (10YR 3/1) moist; neutral; gradual wavy
boundary.

B22t—18 to 25 inches; grayish brown (10YR 5/2) clay
loam, very dark grayish brown (10YR 3/2) moist;
moderate medium prismatic structure parting to
moderate medium subangular blocky; hard, friable;
common very fine roots; common fine pores; thin
shiny films on faces of peds; few tongues (1/4 to 1
inch wide), dark grayish brown (10YR 4/2) and very
dark brown (10YR 2/2) moist; neutral; clear wavy
boundary.

C1ca—25 to 36 inches; light brownish gray (2.5Y 6/2)
clay loam, dark grayish brown (2.5Y 4/2) moist;
common fine distinct yellowish brown (10YR 5/6)
and light gray (10YR 7/1) and few fine distinct
strong brown (7.5YR 5/6) mottles; weak medium
subangular blocky structure; hard, friable; many fine
and medium accumulations of carbonate; strong
effervescence; moderately alkaline; gradual wavy
boundary.

C2—36 to 53 inches; light brownish gray (2.5Y 6/2) clay
loam, grayish brown (2.5Y 5/2) moist; common
medium and fine distinct yellowish brown (10YR
5/6) and light gray (10YR 7/1) and few fine distinct
strong brown (7.5YR 5/6) mottles; massive; hard,
firm; common fine and few medium accumulations
of carbonate; strong effervescence; moderately
alkaline; gradual wavy boundary.

C3—53 to 60 inches; light brownish gray (2.5Y 6/2) clay
loam, grayish brown (2.5Y 5/2) moist; common
medium and fine distinct yellowish brown (10YR
5/6) and light gray (10YR 7/1) and few fine distinct
strong brown (7.5YR 5/6) mottles; massive; hard,
firm; few fine accumulations of carbonate; strong
effervescence; moderately alkaline.

The thickness of the solum and the depth to free
carbonates range from 22 to 36 inches. The A horizon
has value of 4 or 5 (2 or 3 moist) and chroma of 1 or 2.
It is loam or silt loam. The B2t horizon has hue of 10YR
or 2.5Y, value of 4 to 6 (2 to 4 moist), and chroma of 2
or 3. It is loam or clay loam. The content of clay in this
horizon averages as low as 25 percent in some pedons
and as high as 35 percent in others. The C horizon has
value of 4 to 6 (4 or 5 moist) and chroma of 2 to 4. It is
loam or clay loam.

Soil survey

Bowdle series

The Bowdle series consists of well drained soils on
terraces and uplands. These soils are moderately deep
over sand and gravel. They formed in glacial outwash.
Permeability is moderate in the subsoil and rapid in the
underlying material. Slopes range from 0 to 6 percent.

Bowdle soils commonly are near Divide, Lehr, and
Wabek soils. Divide soils have a calcic horizon. They are
slightly lower on the landscape than the Bowdle soils.
Lehr and Wabek soils have gravelly sand within a depth
of 20 inches. They are higher on the landscape than the
Bowdle soils.

Typical pedon of Bowdle loam, 0 to 3 percent slopes,
830 feet south and 55 feet west of the northeast corner
of sec. 4, T. 125 N,, R. 73 W,

Ap—0 to 7 inches; dark grayish brown (10YR 4/2) loam,
very dark brown (10YR 2/2) moist; weak medium
granular structure; slightly hard, friable; common fine
roots; neutral; abrupt smooth boundary.

B21—7 to 14 inches; dark grayish brown (10YR 4/2)
loam, very dark grayish brown (10YR 3/2) moist;
moderate coarse and medium prismatic structure
parting to weak coarse and medium subangular
blocky; hard, friable; few fine roots; neutral; clear
wavy boundary.

B22—14 to 22 inches; dark grayish brown (10YR 4/2)
loam, very dark grayish brown (10YR 3/2) moist;
weak coarse and medium prismatic structure parting
to weak medium subangular blocky; hard, friable;
neutral; gradual wavy boundary.

1IC1—22 to 26 inches; multicolored gravelly sandy loam;
single grain;.loose; slight effervescence; mildly
alkaline; clear wavy boundary.

11C2—26 to 60 inches; multicolored gravelly sand; single
grain; loose; slight effervescence; mildly alkaline.

The thickness of the solum and the depth to free
carbonates range from 14 to. 32 inches. The depth to
gravelly material ranges from 20 to 40 inches. The mollic
epipedon ranges from 16 to 32 inches in thickness.

The A horizon has value of 3 or 4 (2 or 3 moist). It is
silt loam or loam and is 4 to 8 inches thick. The B
horizon has hue of 10YR or 2.5Y and value of 3 to 5 (2
or 3 moist). The content of clay in this horizon averages
as low as 18 percent in some pedons and as high as 25
percent in others. Some pedons have a B3 horizon. In
some pedons the C horizon is loam, gravelly loam, or
sandy loam and has hue of 10YR or 2.5Y, value of 4 to
6 (3 to 5 moist), and chroma of 2 to 4.

Brantford series

The Brantford series consists of well drained soils on
terraces. These soils are shallow over gravelly sand.
They formed in glacial outwash. Permeability is moderate
in the subsoil and very rapid in the underlying material.
Slopes range from 0 to 3 percent.



McPherson County, South Dakota

Brantford soils are similar to Lehr soils and commonly
are near Harriet, Miranda, and Ranslo soils. Lehr soils do
not have shale in the underlying gravelly sand and have
higher chroma in the A horizon than the Brantford soils.
Harriet, Miranda, and Ranslo soils have a natric horizon.
Harriet and Ranslo soils are on flood plains, and Miranda
soils are in low areas on uplands.

Typical pedon of Brantford loam, 2,550 feet east and
75 feet south of the northwest corner of sec. 28, T. 126
N.,R. 66 W.

Ap—o0 to 7 inches; dark gray (10YR 4/1) loam, black
(10YR 2/1) moist; moderate medium and fine
granular structure; slightly hard, friable; neutral;
abrupt smooth boundary.

B21—7 to 13 inches; grayish brown (10YR 5/2) clay
loam, very dark grayish brown (10YR 3/2) moist;
moderate medium prismatic structure parting to
moderate medium subangular blocky; slightly hard,
friable; common fine roots; common fine pores;
neutral; gradual wavy boundary.

B22—13 to 16 inches; grayish brown (10YR 5/2) clay
loam, dark grayish brown (10YR 4/2) moist;
moderate medium prismatic structure parting to
moderate medium subangular blocky; hard, friable;
common fine roots; few fine pores; neutral; clear
wavy boundary.

IIC1—16 to 23 inches; dark grayish brown (2.5Y 4/2)
gravelly sand, very dark grayish brown (2.5Y 3/2)
moist; single grain; loose; few roots in the upper
part; about 35 percent shale fragments by volume;
mildly atkaline; gradual wavy boundary.

IIC2—23 to 60 inches; dark grayish brown (2.5Y 4/2)
gravelly sand, very dark grayish brown (2.5Y 3/2)
moist; dark gray (N 4/0) shale chips; single grain;
loose; about 50 percent shale fragments; slight
effervescence; mildly alkaline.

The thickness of the solum, or the depth to gravelly
sand, ranges from 10 to 20 inches. The mollic epipedon
ranges from 7 to 16 inches in thickness.

The A horizon has value of 3 or 4 (2 or 3 moist). It is
loam or clay loam and is 4 to 10 inches thick. The B2
horizon has hue of 10YR or 2.5Y, value of 4 or 5 (3 or 4
moist), and chroma of 1 to 3. It is loam or clay loam. The
content of clay in this horizon averages as low as 18
percent in some pedons and as high as 25 percent in
others. The content of shale fragments in the IIC horizon
is, by volume, 35 percent or more.

Bryant series

The Bryant series consists of deep, well drained soils
formed in silty and loamy glacial drift on uplands.
Permeability is moderate. Slopes range from 0 to 9
percent.

Bryant soils are similar to Temvik soils and commonly
are near Grassna, Mondamin, Temvik, and Williams

79

soils. Grassna soils have a mollic epipedon that is more
than 16 inches thick. They are in swales. Mondamin soils
contain more clay in the subsoil than the Bryant soils.
Temvik soils are 20 to 40 inches deep over glacial till.
Williams soils have an argillic horizon. Mondamin,
Temvik, and Williams soils are in positions on the
landscape similar to those of the Bryant soils.

Typical pedon of Bryant silt loam, in an area of Bryant-
Grassna silt loams, 1 to 6 percent slopes, 650 feet west
and 178 feet north of the southeast corner of sec. 18, T.
125 N, R. 73 W.

Ap—0 to 7 inches; dark grayish brown (10YR 4/2) silt
loam, very dark grayish brown (10YR 3/2) moist;
weak fine granular structure; soft, friable; common
fine roots; slightly acid; abrupt smooth boundary.

B2—7 to 15 inches; grayish brown (10YR 5/2) silt loam,
very dark grayish brown (10YR 3/2) moist, moderate
medium prismatic structure parting to moderate
medium subangular blocky; slightly hard, friable; few
fine roots; neutral; clear wavy boundary.

B3ca—15 to 23 inches; light brownish gray (2.5Y 6/2)
silt loam, dark grayish brown (2.5Y 4/2) moist; weak
coarse prismatic structure parting to weak coarse
subangular blocky; soft, friable; few fine roots;
common fine and medium accumulations of
carbonate; strong effervescence; mildly alkaline;
gradual wavy boundary.

C1ca—23 to 34 inches; light brownish gray (2.5Y 6/2)
silt loam, dark grayish brown (2.5Y 4/2) moist;
massive; soft, friable; common medium and fine
accumulations of carbonate; strong effervescence;
moderately alkaline; gradual wavy boundary.

C2—34 to 60 inches; light brownish gray (2.5Y 6/2)
loam, dark grayish brown (2.5Y 4/2) moist; massive;
soft, friable; common fine accumulations of
carbonate; strong effervescence; moderately
alkaline.

The thickness of the solum ranges from 11 to 30
inches. The depth to free carbonates ranges from 11 to
24 inches. The mollic epipedon ranges from 7 to 16
inches in thickness.

The A horizon has value of 4 or 5 (2 or 3 moist). It is
silt loam or loam and is 5 to 8 inches thick. The B2
horizon has hue of 10YR or 2.5Y, value of 4 or 5 (3 or 4
moist), and chroma of 2 or 3. It is silt loam, loam, or silty
clay loam. The content of clay in this horizon averages
as low as 18 percent in some pedons and as high as 28
percent in others. The C horizon has hue of 10YR or
2.5Y, value of 5 to 7 (4 or 5 moist), and chroma of 2 to
4. It is dominantly loam, silt loam, or silty clay loam. In
some pedons, however, it has thin strata of very fine
sand or fine sand, and in others loam or clay loam
glacial till is at a depth of 40 to 60 inches.
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Cavour series

The Cavour series consists of deep, moderately well
drained soils formed in loamy and clayey glacial till on
uplands. Permeability is slow or very slow in the subsoil
and moderately slow or slow in the underlying material.
Slopes range from 0 to 5 percent.

Cavour soils are similar to Noonan soils and
commonly are near Cresbard, Heil, and Miranda soils.
Cresbard soils do not have columnar structure in the B2t
horizon. They are in positions on the landscape similar to
those of the Cavour soils. Heil soils are poorly drained.
They are in depressions. Miranda soils have salt crystals
within a depth of 16 inches. They are in small pits and
depressions. Noonan soils contain more sand throughout
and less clay in the subsoil than the Cavour soils.

Typical pedon of Cavour loam, in an area of Cavour-
Miranda loams, 1 to 5 percent slopes, 1,056 feet east
and 300 feet north of the southwest corner of sec. 15, T.
128 N., R. 66 W.

Ap—oO0 to 7 inches; dark gray (10YR 4/1) loam, black
(10YR 2/1) moist; weak fine and medium granular
structure; soft, friable; neutral; abrupt smooth
boundary.

A12—7 to 9 inches; dark gray (10YR 4/1) loam, black
(10YR 2/1) moist; moderate fine and medium
granular structure; soft, friable; slightly acid; clear
smooth boundary.

A2-—9 to 11 inches; gray (10YR 6/1) loam, very dark
gray (10YR 3/1) moist; weak medium platy and
weak medium subangular blocky structure; soft,
friable; slightly acid; abrupt smooth boundary.

B21t—11 to 14 inches; dark gray (10YR 4/1) clay, very
dark gray (10YR 3/1) moist; strong fine columnar
structure parting to moderate fine and medium
blocky; very hard, firm, sticky and plastic; thin
continuous gray (10YR 6/1) coatings on the tops of
columns; shiny films on faces of peds; neutral; clear
smooth boundary.

B22t—14 to 21 inches; dark gray (10YR 4/1) clay loam,
very dark gray (10YR 3/1) moist; weak fine prismatic
structure parting to strong fine blocky; very hard,
firm, sticky and plastic; shiny films on faces of peds;

~ neutral; clear smooth boundary.

B23t—21 to 27 inches; dark gray (5Y 4/1) clay loam,
very dark gray (5Y 3/1) moist; moderate fine blocky
structure; extremely hard, firm, sticky and plastic;
mildly alkaline; gradual wavy boundary.

B3sa—27 to 32 inches; olive gray (5Y 5/2) clay loam,
olive gray (8Y 4/2) moist; weak medium subangular
blocky structure; very hard, firm, sticky and plastic;
few fine threads of salt; mildly alkaline; gradual wavy
boundary.

Csacs—32 to 60 inches; light olive gray (5Y 6/2) clay
loam, olive gray (5Y 5/2) moist; common fine
distinct gray (10YR 5/1) and yellowish brown (10YR
5/8) mottles; massive; hard, firm, sticky and plastic;
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many fine and medium threads of salt; few fine
nests of gypsum; few fine accumulations of
carbonate; strong effervescence; moderately
alkaline.

The thickness of the solum ranges from 18 to 38
inches. The depth to free carbonates ranges from 14 to
35 inches. The depth to accumulations of gypsum and
other salts ranges from 16 to 30 inches.

The Ap or A1 horizon has value of 3to 5 (2 or 3
moist). It is loam or silt loam. The A2 horizon has value
of 5 to 7 (3 or 4 moist) and chroma of 1 or 2. The A
horizon is slightly acid or neutral. The B2t horizon has
hue of 10YR, 2.5YR, or 5YR, value of 4 or 5 (3 or 4
moist), and chroma of 1 or 2. It is silty clay, clay loam, or
clay. The content of clay in this horizon averages as low
as 35 percent in some pedons and as high as 50
percent in others. Reaction ranges from neutral to
moderately alkaline. The C 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 moderately alkaline or strongly alkaline.

Cresbard series

The Cresbard series consists of deep, moderately well
drained soils formed in loamy glacial till on uplands.
Permeability is slow or moderately slow. Slopes range
from O to 3 percent.

Cresbard soils are similar to Niobell soils and
commonly are near Cavour, Heil, and Miranda soils.
Cavour soils have columnar structure in the B21t
horizon. They are in positions on the landscape similar to
those of the Cresbard soils. Heil soils are poorly drained
and are in depressions. Miranda soils have visible salt
crystals within a depth of 16 inches. They are in small
pits and depressions. Niobell soils contain more sand
throughout and less clay in the subsoil than the Cresbard
soils.

Typical pedon of Cresbard loam, in an area of
Cresbard-Cavour loams, 77 feet north and 18 feet west
of the southeast corner of sec. 16, T. 128 N., R. 66 W.

Ap—oO0 to 7 inches; dark gray (10YR 4/1) loam, black
(10YR 2/1) moist; moderate medium granular
structure; soft, very friable; neutral; abrupt smooth
boundary.

A2—7 to 10 inches; grayish brown (10YR 5/2) loam,
very dark grayish brown (10YR 3/2) moist; weak thin
platy structure; slightly hard, friable; slightly acid;
clear wavy boundary.

B&A—10 to 12 inches; dark grayish brown (10YR 4/2)
clay loam (B), very dark brown (10YR 2/2) moist;
light brownish gray (10YR 6/2) coatings of very fine
sand on faces of peds (A), very dark grayish brown
(10YR 3/2) moist; moderate fine blocky structure;
hard, friable; neutral; clear wavy boundary.

B21t—12 to 20 inches; dark gray (10YR 4/1) clay loam,
very dark gray (10YR 3/1) moist; moderate medium



McPherson County, South Dakota

prismatic structure parting to strong fine blocky; very
hard, firm, sticky and plastic; shiny films on faces of
peds; neutral; abrupt smooth boundary.

B22tsa—20 to 26 inches; grayish brown (10YR 5/2) clay
loam, very dark grayish brown (10YR 3/2) moist;
weak medium prismatic structure parting to weak
medium subangular blocky; very hard, firm, sticky
and plastic; shiny films on faces of peds; common
fine threads of salt; moderately alkaline; clear
smooth boundary.

C1cacs—26 to 37 inches; light brownish gray (2.5Y 6/2)
clay loam, olive (5Y 5/3) moist; few fine distinct
yellowish brown (10YR 5/8) mottles; massive; very
hard, firm, sticky and plastic; few fine threads of salt;
common fine nests of gypsum; common fine
accumulations of carbonate; strong effervescence;
moderately alkaline; gradual smooth boundary.

C2cs—37 to 60 inches; light brownish gray (2.5Y 6/2)
clay loam, olive (5Y 5/3) moist; common fine and
medium distinct gray (10YR 5/1) and few fine
distinct yellowish brown (10YR 5/8) mottles;
massive; hard, firm, sticky and plastic; common fine
nests of gypsum; common fine and medium
accumulations of carbonate; strong effervescence;
moderately alkaline.

The thickness of the solum and the depth to free
carbonates range from 18 to 40 inches. The Ap horizon
has value of 3 or 4 (2 or 3 moist). It is loam or-silt loam
and is 5 to 10 inches thick. Some pedons do not have
an A2 horizon. The B2t horizon has value of 2 to 4 moist
and chroma of 1 to 3. it is clay loam or clay. The content
of clay in this horizon averages as low as 35 percent in
some pedons and as high as 50 percent in others. Some
pedons have a B3 horizon. The C horizon has value of 5
to 7 (4 to 6 moist) and chroma of 2 to 4. It is.loam or
clay loam and is mildly alkaiine to strongly alkaline.

Divide series

The Divide series consists of somewhat poorly drained
soils in glacial melt water channels and on outwash
plains and terraces. These soils are moderately deep
over gravelly sand. Permeability is moderate in the loamy
sediments and rapid or very rapid in the underlying
gravelly sand. Slopes range from 0 to 3 percent.

Divide soils are similar to Hamerly and Marysland soils
and commonly are near Bowdle, Lehr, Marysland, and
Regan soils. The well drained Bowdle and somewhat
excessively drained Lehr soils are higher on the
landscape than the Divide soils. Hamerly soils formed in
clay loam glacial till and do not have a gravelly sand lIC
horizon. The poorly drained Marysland and very poorly
drained Regan soils are in the outwash channels.

Typical pedon of Divide loam, 2,400 feet north and
300 feet east of the southwest corner of sec. 34, T. 128
N., R. 67 W.
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A1—0 to 8 inches; dark gray (10YR 4/1) loam, black
(10YR 2/1) moist; moderate medium granular
structure; soft, friable; slight effervescence;
moderately alkaline; clear smooth boundary.

C1ca—8 to 30 inches; light'brownish gray (10YR 6/2)
loam, dark grayish brown (10YR 4/2) moist; few fine
faint yellowish brown (10YR 5/4) mottles; weak thin
platy and weak medium and fine subangular blocky
structure; soft, friable; violent effervescence;
moderately alkaline; clear smooth boundary.

11IC2—30 to 60 inches; multicolored gravelly sand; single
grain; loose; slight effervescence; moderately
alkaline.

The depth to gravelly sand ranges from 20 to 36
inches. The calcium carbonate equivalent ranges from
15 to 30 percent within a depth of 16 inches.

The A horizon has value of 3 to 5 (2 or 3 moist). It is
loam or silt loam and is 7 to 16 inches thick. The Cca
horizon has hue of 10YR or 2.5Y, valueof 5to 7 (3to 6
moist), and chroma of 1 or 2. It is loam or clay loam. The
IIC horizon has shale fragments in some pedons. In
some pedons loamy glacial till is at a depth of 40 to 60
inches.

Exline series

The Exline series consists of deep, somewhat poorly
drained soils formed in lacustrine deposits in
microdepressions. Permeability is very slow. Slopes
range from 0 to 2 percent.

The Exline sails in this county are a taxadjunct to the
Exline series because they are 40 to 60 inches deep
over clay loam glacial till. This difference, however, does
not alter the use or behavior of the soils.

Exline soils commonly are near the Arnegard,
Harmony, and Rentill soils on the slightly higher parts of
the landscape. These nearby soils do not have a natric
horizon. Also, Arnegard and Rentill soils contain more
sand in the subsoil than the Exline soils.

Typical pedon of Exline silt loam, in an area of Exline-
Harmony complex, 2,517 feet east and 57 feet north of
the southwest corner of sec. 36, T. 128 N., R. 67 W.

A2—0 to 2 inches; gray (10YR 5/1) silt loam, very dark
gray (10YR 3/1) moist; weak very thin platy
structure parting to weak very fine granular; soft,
very friable; many fine and very fine roots along
horizontal faces of peds; slightly acid; abrupt smooth
boundary.

B21t—2 to 7 inches; dark gray (10YR 4/1) silty clay,
black (10YR 2/1) moist; strong medium columnar
structure parting to moderate medium and fine
blocky; very hard, very firm, sticky and.very plastic;
common fine and very fine roots along vertical faces
of peds; shiny films on faces of peds; neutral; clear
wavy boundary.

B22t—7 to 12 inches; gray (10YR 5/1) silty clay, very
dark gray (10YR 3/1) moist; moderate medium
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prismatic structure parting to moderate fine and very
fine blocky; extremely hard, very firm, sticky and
very plastic; few very fine roots; shiny films on faces
of peds; few small nests of salt crystals; strang
effervescence; moderately alkaline; clear wavy
boundary.

B3cacs—12 to 19 inches; grayish brown (2.5Y 5/2) silty
clay, very dark grayish brown (2.5Y 3/2) moist; weak
coarse prismatic structure parting to moderate fine
and very fine blocky; hard, very firm, sticky and very
plastic; black (10YR 2/1), moist, coatings on faces
of peds; many fine nests of gypsum; common small
nests of salt crystals; few fine accumulations of
carbonate; strong effervescence; moderately
alkaline; gradual wavy boundary.

C1cacs—19 to 30 inches; light olive gray (5Y 6/2) silty
clay, olive gray (5Y 4/2) moist, weak medium
subangular blocky structure; hard, very firm, sticky
and very plastic; common medium and fine nests of
gypsum; few small nests of salt crystals; few fine
accumulations of carbonate; strong effervescence;
strongly alkaline; gradual wavy boundary.

C2cacs—30 to 43 inches; olive gray (5Y 5/2) silty clay
loam, olive gray (5Y 4/2) moist; massive; hard, firm,
very sticky and very plastic; common medium and
fine nests of gypsum; few fine accumulations of
carbonate; strong effervescence; strongly alkaline;
gradual wavy boundary.

IIC3—43 to 55 inches; olive gray (5Y 5/2) clay loam,
olive gray (5Y 4/2) moist; massive; very hard, firm,
sticky and plastic; strong effervescence; moderately
alkaline; gradual wavy boundary.

IIC4—55 to 60 inches; light brownish gray (2.5Y 6/2)
clay loam, dark grayish brown (2.5Y 4/2) moist; few
fine distinct yellowish red (5YR 5/8) mottles;
massive; extremely hard, firm, sticky and plastic;
strong effervescence; moderately alkaline.

The thickness of the solum. ranges from 12 to 24
inches. Gypsum and other salts are at a depth of 6 to 16
inches. The depth to free carbonates ranges from 8 to
19 inches.

Some pedons have an A1 horizon. The A2 horizon has
value of 5 or 6 (3 or 4 moist). It is silt loam or silty clay
loam and is slightly acid or neutral. In cultivated areas it
is mixed with the B2t horizon. The B2t horizon has value
of 3 to 5 (2 or 3 moist) and chroma of 1 or 2. It is siity
clay or clay. It ranges from neutral to moderately
alkaline. The C horizon has value of 5 to 7 (3 to 5 moist)
and chroma of 1 to 4. It is moderately alkaline or
strongly alkaline.

Grail series

The Grail series consists of deep, moderately well
drained soils formed in local alluvium in broad swales on
uplands. Permeability is moderately slow. Slopes range
from O to 3 percent.

Soil survey

The Grail soils in this county have lower chroma in the
A and B horizons than is defined as the range for the
Gralil series. This difference, however, does not alter the
use or behavior of the soils.

Grail soils are similar to Harmony soils and commonly
are near Bearpaw, Bowbells,-and Mondamin soils.
Bearpaw and Mondamin soils have a mollic epipedon
that is less than 16 inches thick. They are higher on the
landscape than the Grail soils. Bowbells soils contain
more sand in the subsoil than the Grail soils. Their
position on the landscape is similarto that of the Grail
soils. Harmony soils formed in lacustrine sediments on
lake plains.

Typical pedon of Grail silty clay loam, 720 feet north
and 44 feet east of the southwest corner of sec. 36, T.
127 N.,, R. 69 W.

Ap—oO0 to 6 inches; dark gray (10YR 4/1) silty clay loam,
black (10YR 2/1) moist; weak coarse subangular
blocky structure; hard, friable; slightly acid; abrupt
smooth boundary.

B2t—6 to 18 inches; dark gray (10YR 4/1) silty clay,

" black (10YR 2/1) moist; weak medium prismatic
structure parting to moderate fine blocky; extremely
hard, firm, sticky and plastic; shiny films-on faces of
peds; neutral; clear wavy boundary.

B3—18 to 30 inches; gray (10YR 5/1) silty clay, dark
gray (10YR 4/1) moist; weak medium prismatic
structure parting to weak moderate subangular
blocky; extremely hard, firm, sticky and plastic; dark
gray (10YR 4/1) tongues, black (10YR 2/1) moist;
slight effervescence; neutral; gradual wavy
boundary.

C1ca—30 to 42 inches; light brownish gray (2.5Y 6/2)
silty clay loam, grayish brown (2.5Y 5/2) moist;
massive; extremely hard, firm, sticky-and plastic;
dark gray (10YR 4/1) tongues in the upper part,
black (10YR 2/1) moist; strong effervescence; mildly
alkaline; gradual wavy boundary.

C2—42 to 60 inches; light brownish gray (2.5Y 6/2) silty
clay loam, dark grayish brown (2.5Y 4/2) moist;
massive; extremely hard, firm, sticky and plastic;
common fine accumulations of carbonate; few fine
nests of gypsum; strong effervescence; mildly
alkaline.

The thickness of the solum ranges from 20 to more
than 42 inches. The mollic epipedon is more than 16
inches thick.

The A horizon has value of 2 or 3 moist and chroma
of 1 or 2. It is silt loam or silty clay loam. The B2t
horizon has hue of 10YR or 2.5Y, value of 2 to 4 moist,
and chroma of 1 or 2. It is silty clay loam or silty clay.
The content of clay in this horizon averages as low as
35 percent in some pedons and as high as 45 percent in
others. The C horizon has hue of 2.5Y of 5Y. It is silty
clay loam, silty clay, or clay loam. It is mildly alkaline or
moderately alkaline.
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Grassna series

The Grassna series consists of deep, moderately well
drained soils formed in silty alluvium in swales on
uplands. Permeability is moderate. Slopes range from O
to 3 percent.

When moist, the Grassna soils in this county have
lower chroma in the A horizon than is defined as the
range for the Grassna series. Also, they have lower
value in the B horizon. These differences, however, do
not alter the use or behavior of the soils.

Grassna soils are similar to Arnegard and Bowbells
soils and commonly are near Bryant, Temvik, and Tonka
soils. Arnegard soils contain more sand between depths
of 10 and 40 inches than the Grassna soils. Bowbells
soils contain more sand throughout and less silt in the
subsoil than the Grassna soils. Bryant and Temvik soils
have a mollic epipedon that is less than 16 inches thick.
They are higher on the landscape than the Grassna
soils. Also, Temvik soils are 20 to 40 inches deep over
clay loam glacial till. Tonka soils are poorly drained. They
are in depressions.

Typical pedon of Grassna silt loam, in an area of
Bryant-Grassna silt.loams, 1 to 6 percent slopes, 675
feet east and 525 feet south of the northwest corner of
sec. 16, T. 125 N, R. 73 W.

Ap—o0 to 7 inches; dark gray (10YR 4/1) silt loam, black
(10YR 2/1) moist; weak medium and fine
subangular blocky structure parting to weak fine
granular; slightly hard, friable; many fine and very
fine roots; neutral; abrupt smooth boundary.

A12—7 to 16 inches; dark gray (10YR 4/1) silt loam,
black (10YR 2/1) moist; weak coarse prismatic
‘structure parting to weak coarse and.medium
subangular blocky; slightly hard, friable; many fine
and very fine roots; neutral; gradual wavy boundary.

B21—16 to 27 inches; dark grayish brown (10YR 4/2)
silt loam, very dark brown (10YR 2/2) moist; weak
coarse prismatic structure parting to moderate
medium subangular blocky; slightly hard, friable;
common fine and very fine roots; neutral; gradual
wavy boundary.

B22—27 to 34 inches; dark grayish brown (10YR 4/2)
silt loam, very dark grayish brown (10YR 3/2) moist;
weak coarse prismatic structure parting to moderate
medium and fine subangular blocky; slightly hard,
friable; few very fihe roots; neutral; clear wavy
boundary.

C1ca—34 to 48 inches; light gray (2.5Y 7/2) silt loam,
light olive brown (2.5Y 5/4) moist; massive; slightly
hard, friable; few fine accumulations of carbonate;
violent effervescence; moderately alkaline; gradual
wavy boundary.

C2—48 to 60 inches; light gray (2.5Y 7/2) silt loam, olive
brown (2.5Y 4/4) moist; massive; slightly hard,
friable; common fine accumulations of carbonate;
strong effervescence; moderately alkaline.
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The thickness of the solum and the depth to free
carbonates range from 20 to.50 inches. The content of
clay in the control section averages as low as 18 percent
in some pedons and as high as 26 percent in others.
The mollic epipedon ranges from 16 to 40 inches in
thickness.

The A horizon has value of 3 to 5 (2 or 3 moist). It is
silt loam or silty clay loam and is 7 to 18 inches thick.
The B2 horizon has hue of 10YR or 2.5Y, value of 4 or 5
(2 to 4 moist), and chroma of 2 or 3. It is silt loam or silty
clay loam. The C horizon has value of 6 or 7 (4 to 6
moist) and chroma of 2 to 4.

Greenway series

The Greenway series consists of deep, well drained
soils formed in loamy sediments and in the underlying
compact glacial till. These soils are on uplands. They are
moderately permeable in the upper part and slowly
permeable in the lower part. Slopes range from 0 to 6
percent.

Greenway soils are similar to Williams soils and
commonly are near Bearpaw and Williams soils.
Bearpaw soils contain more clay in the upper part than
the Greenway soils. Williams soils are in positions on the
landscape similar to those of the Greenway soils. Their
underlying material is not so dense and compact as that
of the Greenway soils.

Typical pedon of Greenway loam, in an area of
Bearpaw-Greenway loams, 0 to 3 percent slopes, 1,690
feet west and 1,000 feet north of the southeast corner of
sec. 27, T.128 N, R. 72 W.

Ap—O0 to 8 inches; dark grayish brown (10YR 4/2) loam,
very dark brown (10YR 2/2) moist; weak medium
subangular blocky structure parting to weak very fine
granular; slightly hard, friable; medium acid; abrupt
smooth boundary.

B21t—8 to 12 inches; dark grayish brown (10YR 4/2)
loam; very dark grayish brown (10YR 3/2) moist;
moderate medium prismatic structure parting to
moderate medium subangular blocky; slightly hard,
friable; thin shiny films on faces of peds; slightly
acid; clear smooth boundary.

B22t—12 to 16 inches; light brownish gray (2.5Y 6/2)
clay loam, dark grayish brown (2.5Y 4/2) moist; very
dark grayish brown (10YR 3/2), moist, coatings on
faces of peds; moderate medium prismatic structure
parting to weak coarse and medium subangular
blocky; hard, friable; thin shiny films on faces of
peds; slightly acid; clear smooth boundary.

B23t—16 to 19 inches; light olive brown (2.5Y 5/4)
sandy loam, olive brown (2.5Y 4/4) moist; weak
medium prismatic structure parting to weak medium
subangular blocky; slightly hard, friable; thin patchy
coatings on faces of peds; slightly acid; clear wavy
boundary.

1IB24t—19 to 24 inches; grayish brown (2.5Y 5/2) clay
loam, dark grayish brown (2.5Y 4/2) moist;
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moderate medium prismatic structure parting to
weak coarse subangular blocky; very hard, firm,
sticky and plastic; common olive brown (2.5Y 4/4)
tongues, dark yellowish brown (10YR 4/6) moist;
thin continuous shiny films on faces of peds; neutral;
gradual wavy boundary.

lIB3ca—24 to 33 inches; light brownish gray (2.5Y 6/2)
clay loam, grayish brown (2.5Y 5/2) moist; few fine
distinct reddish brown (5YR 4/4) mottles; weak
medium prismatic structure parting to weak coarse
subangular blocky; hard, firm, sticky and plastic; thin
continuous shiny films on faces of peds; medium
and coarse accumulations of carbonate; violent
effervescence; mildly alkaline; gradual wavy
boundary.

IIC1ca—33 to 41 inches; light brownish gray (2.5Y 6/2)
clay loam, grayish brown (2.5Y 5/2) moist; few fine
distinct reddish brown (5YR 4/4) mottles; massive;
hard, firm, sticky and plastic; many medium and
coarse accumulations of carbonate; violent
effervescence; moderately alkaline; gradual wavy
boundary.

[IC2—41 to 60 inches; grayish brown (2.5Y 5/2) clay
loam, dark grayish brown (2.5Y 4/2) moist; few fine
distinct reddish brown (5YR 4/4) mottles; massive;
hard, firm, sticky and plastic; few fine and medium
accumulations of carbonate; strong effervescence;
moderately alkaline.

The thickness of the solum ranges from 15 to 45
inches. The depth to free carbonates‘ranges from 10 to
30 inches. The mollic epipedon ranges from 10 to 16
inches in thickness. The depth to firm glacial till is 15 to
25 inches.

The A horizon has value of 3 or 4 (2 or 3 moist). It is
loam or silt loam. The B2t horizon has value of 4 to 6 (3
or 4 moist) and chroma of 2 or 3. The 1IB2t horizon has
hue of 2.5Y or 5Y, value of 4 to 6 (3 or 4 moist), and
chroma of 2 to 4. It is clay loam or clay that averages
more than 35 percent clay. The IIC horizon has hue of
2.5Y or 5Y, value of 4 to 6 (4 or 5 moist), and chroma of
2t0 4.

Hamerly series

The Hamerly series consists of deep, somewhat poorly
drained soils formed in glacial till on uplands.
Permeability is moderate in the upper part of the soils
and moderately slow in the lower part. Slopes range
from O to 3 percent.

Hamerly soils are similar to Bearden and Divide soils
and commonly are near Parnell, Vallers, and Williams
soils. Bearden soils contain more silt throughout and less
sand between depths of 10 and 40 inches than the
Hamerly soils. Divide soils are 20 to 36 inches deep over
gravelly sand. Parnell soils are very poorly drained, and
Vallers soils are poorly drained. Parnell soils are in
depressions, and Vallers soils are in depressions and
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drainageways. The well drained Williams soils are higher
on the landscape than the Hamerly soils.

Typical pedon of Hamerly loam, 625 feet west and 80
feet south of the northeast corner of sec. 19, T. 128 N,
R. 69 W.

Ap—O0 to 8 inches; dark gray (10YR 4/1) loam, black
(10YR 2/1) moist; weak medium subangular blocky
structure parting to weak fine granular; soft, friable;
many fine roots; slight effervescence; mildly alkaline;
abrupt smooth boundary.

A12—8 to 13 inches; dark gray (10YR 4/1) loam, black
(10YR 2/1) moist; weak coarse subangular blocky
structure parting to weak fine and medium
subangular blocky; soft, friable; common fine roots;
slight effervescence; mildly alkaline; clear smooth
boundary.

C1ca—13 to 18 inches; gray (10YR 6/1) clay loam,
grayish brown (10YR 5/2) moist; massive; soft, very
friable; violent effervescence; moderately alkaline;
clear smooth boundary.

C2ca—18 to 34 inches; light brownish gray (2.5Y 6/2)
clay loam, olive brown (2.5Y 4/4) moist; massive;
slightly hard, friable; common fine accumulations of
carbonate; violent effervescence; mildly alkaline;
gradual wavy boundary.

C3—34 to 60 inches; light brownish gray (2.5Y 6/2) clay
loam, olive brown (2.5Y 4/4) moist; common fine
distinct gray (10YR 6/1) and brownish yellow (10YR
6/6) mottles; massive; hard, firm; strong
effervescence; mildly alkaline.

Reaction ranges from neutral to moderately alkaline
throughout-the soils. In some areas that support native
grass, the upper few inches is leached of carbonates.
The calcium carbonate equivalent ranges from 18 to 30
percent in the part of the C horizon within a depth of 16
inches.

The A horizon has hue of 10YR or 2.5Y, value of 4 or
5 (2 or 3 moist), and chroma of 1 or 2. It is loam or silt
loam and is 5 to 15 inches thick. Some pedons do not
have an A12 horizon. The C horizon has hue of 10YR,
2.5Y, or 5Y, value of 4 to 6 moist, and chroma of 1 to 4.
It is loam or clay loam.

Harmony series

The Harmony series consists of deep, moderately well
drained soils formed in lacustrine deposits on lake
plains. Permeability is moderately slow. Slopes range
from O to 2 percent.

Harmony soils are similar to Grail soils and commonly
are near Arnegard, Exline, and Rentill soils. Arnegard
soils contain more sand throughout and less clay in the
subsoil than the Harmony soils. They are slightly higher
on the landscape than the Harmony soils. Exline soils
have a natric horizon. They are in small depressions and
pits. Grail soils formed in local alluvium. Rentill soils
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contain more sand throughout and less clay in the upper
part than the Harmony soils. They are higher on the
landscape-than the Harmony soils.

Typical pedon of Harmony silty clay loam, 393 feet
north and 25 feet west of the southeast corner of sec.
13, T. 128 N,, R. 67 W.

Ap—0 to 8 inches; dark gray (10YR 4/1) silty clay loam,
black (10YR 2/1) moist; weak very fine granular
structure; hard, friable; slightly acid; abrupt smooth
boundary.

B2t—8 to 17 inches; dark gray (10YR 4/1) silty clay, very
dark gray (10YR 3/1) moist; moderate medium
prismatic structure parting to moderate medium and
fine blocky; very hard, firm, sticky and plastic; shiny
films on faces of peds; neutral; clear wavy boundary.

B3—17 to 23 inches; grayish brown (2.5Y 5/2) silty clay
loam, dark grayish brown (2.5Y 4/2) moist; weak
medium prismatic structure parting to moderate fine
blocky; hard, friable, sticky and plastic; few fine
accumulations of carbonate; strong effervescence;
moderately alkaline; clear wavy boundary.

C1cacs—23 to 36 inches; light brownish gray (2.5Y 6/2)
silty clay loam, dark grayish brown (2.5Y 4/2) moist;
few fine distinct yellowish brown (10YR 5/4) mottles;
moderate fine blocky structure; hard, friable, sticky
and plastic; few fine accumulations of carbonate;
common fine nests of gypsum; few fine nests of salt
crystals; strong effervescence; mildly alkaline;
gradual wavy boundary.

C2ca—36 to 45 inches; light brownish gray (2.5Y 6/2)
silty clay loam, dark grayish brown (2.5Y 4/2) moist;
few fine distinct yellowish brown (10YR 5/4) mottles;
massive; hard, friable, sticky and plastic; few fine
accumulations of carbonate; few fine nests of
gypsum and salt crystals; strong effervescence;
moderately alkaline; gradual wavy boundary.

C3ca—45 to 60 inches; light brownish gray (2.5Y 6/2)
silty clay loam, dark grayish brown (2.5Y 4/2) moist;
few fine distinct yellowish brown (10YR 5/4) mottles;
massive; hard, friable, sticky and plastic; few
medium and many fine accumulations of carbonate;
strong effervescence; moderately alkaline.

The thickness of the solum ranges from 18 to 35
inches. The mollic epipedon ranges from 16 to 30 inches
in thickness. The depth to free carbonates ranges from
16 to 30 inches.

The A horizon has value of 3 or 4 (2 or 3 moist). It is
silt loam or silty clay. loam and is 8 to 12 inches thick. It
is slightly acid or neutral. The B2t horizon has value of 4
to 6 (3 or 4 moist) and chroma of 1 or 2. It is silty clay
loam or silty clay that averages as low as 35 percent
clay in some pedons and as high as 50 percent clay in
others. It is neutral or mildly alkaline. The C horizon has
value of 6 or 7 (4 or 5 moist) and chroma of 2 or 3. It is
silt loam, silty clay loam, or silty clay. It is mildly alkaline
or moderately alkaline. Some pedons have a clay loam
IIC horizon at a depth of 36 to 60 inches.
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Harriet series

The Harriet series consists of deep, poorly drained
soils formed in alluvium on flood plains. Permeability is
very slow. Slopes are less than 1 percent.

Harriet soils are similar to Heil soils and commonly are
near Miranda, Niobell, Noonan, and Ranslo soils.
Carbonates are leached deeper in the Heil soils than in
the Harriet soils. Miranda, Niobell, and Noonan soils
contain less clay in the subsoil than the Harriet soils.
They are on glacial till uplands. Ranslo soils are in
positions on the landscape similar to those of the Harriet
soils. Their surface soil is thicker than that of the Harriet
soils.

Typical pedon of Harriet loam, 237 feet south and 180
feet west of the northeast corner of sec. 24, T. 126 N,
R. 67 W.

A2—0 to 2 inches; gray (10YR 6/1) loam, very dark gray
(10YR 3/1) moist; weak very fine granular structure;
soft, very friable; common very fine roots; mildly
alkaline; abrupt smooth boundary.

B2t—2 to 7 inches; dark gray (10YR 4/1) clay loam, very
dark gray (10YR 3/1) moist; strong medium
columnar structure parting to medium fine blocky;
very hard, firm, sticky and plastic; gray (10YR 6/1)
coatings on the tops of columns and on faces of
peds; common very fine roots; shiny films on faces
of peds; few fine nests of salt crystals; moderately
alkaline; gradual wavy boundary.

B3sa—7 to 15 inches; dark gray (10YR 4/1) clay loam,
very dark gray (10YR 3/1) moist; moderate fine and
very fine blocky structure; very hard, firm, sticky and
plastic; few very fine roots; common fine nests of
salt crystals and gypsum; slight effervescence;
moderately alkaline; diffuse irregular boundary.

C1ca—15 to 46 inches; light olive gray (5Y 6/2) stratified
loam and clay loam, olive gray (5Y 5/2) moist;
common medium and fine distinct light olive brown
(2.5Y 5/6) mottles; massive; extremely hard, firm,
sticky and plastic; gray (10YR 5/1).vertical tongues
1/4 inch to more than 2 inches wide; few fine nests
of gypsum; many medium and fine accumulations of
carbonate; strong effervescence; strongly alkaline;
abrupt smooth boundary.

IIC2—46 to 52 inches; light brownish gray (2.5Y 6/2)
sandy loam, dark grayish brown (2.5Y 4/2) moist;
slightly hard, very friable; moderately alkaline;
gradual wavy boundary.

IIC3—52 to 60 inches; light brownish gray (2.5Y 6/2)
gravelly loam, dark olive gray (5Y 3/2) moist; slightly
hard, very friable; about 20 percent shale fragments
by volume; moderately alkaline.

The thickness of the solum ranges from 10 to 24
inches. Salts typically are at a depth of 4 to 11 inches
but are throughout some pedons.

Some pedons have a dark A1 horizon, which is 1 or 2
inches thick. The A2 horizon has value of 5 or 6 (3 or 4
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moist). It is loam or silt loam. The B2t horizon has hue of
10YR, 2.5Y, or 5Y, value of 4 or 5 (2 or 3 moist), and
chroma of 1 or 2. It is clay loam or clay. The content of
clay in this horizon averages as low as 35 percent in
some pedons and as high as 50 percent in others. Some
pedons do not have a B3 horizon. The C horizon has
hue of 10YR, 2.5Y, or 5Y, value of 4 to 7 (3 to 5 moist),
and chroma of 1 to 3. It has few or common, faint or
distinct mottles. It is stratified very fine sandy loam,
loam, clay loam, and silty clay. Some pedons do not
have strata of coarser textured material below a depth of
30 inches.

Heil series

The Heil series consists of deep, poorly drained soils
formed in clayey and loamy alluvium in depressions on
uplands. Permeability is very slow. Slopes are less than
1 percent.

Heil soils are similar to Harriet soils and are near
Miranda, Nishon, and Williams soils. Harriet soils have
free carbonates within a depth of 10 inches. Miranda and
Williams soils are on the higher parts of the landscape.
Miranda soils contain more sand in the subsoil than the
Heil soils. Williams soils are well drained. Nishon soils do
not have a mollic epipedon or a natric horizon. Their
position on the landscape is similar to that of the Heil
soils.

Typical pedon of Heil silt loam, 870 feet north and 150
feet east of the southwest corner of sec. 35, T. 125 N,
R. 66 W.

A2—0 to 2 inches; gray (10YR 5/1) silt loam, very dark
gray (10YR 3/1) moist; weak thin platy structure;
slightly hard, very friable; medium acid; abrupt
smooth boundary.

B21t—2 to 7 inches; dark gray (10YR 4/1) clay, very
dark gray (10YR 3/1) moist; strong medium
columnar structure parting to strong fine and
medium blocky; very hard, firm, very sticky and
plastic; neutral; gradual smooth boundary.

B22t—7 to 16 inches; dark gray (10YR 4/1) clay, very
dark gray (10YR 3/1) moist; moderate medium
prismatic structure parting to strong medium blocky;
very hard, firm, very sticky and plastic; neutral; clear
wavy boundary.

B3ca—16 to 26 inches; gray (5Y 5/1) clay, very dark
gray (5Y 3/1) moist; moderate medium and fine
blocky structure; very hard, firm, sticky and plastic;
few fine nests of gypsum; common fine
accumulations of carbonate; strong effervescence;
mildly alkaline; clear wavy boundary.

C1gca—26 to 33 inches; gray (5Y 6/1) silty clay, dark
gray (5Y 4/1) moist; weak medium and fine blocky
structure; hard, firm, sticky and plastic; few fine
nests of gypsum; common fine accumulations of
carbonate; strong effervescence; moderately
alkaline; gradual wavy boundary.

Soil survey

C2gca—33 to 53 inches; gray (5Y 5/1) clay loam, dark
gray (5Y 4/1) moist; common fine and medium
distinct light olive brown (2.5Y 5/4 and 5/6) and few
fine distinct strong brown (7.5YR 5/6) mottles;
massive; hard, firm, sticky and plastic; few fine nests
of gypsum; common fine and medium accumulations
of carbonate; strong effervescence; moderately
alkaline; gradual wavy boundary.

C3g—>53 to 60 inches; gray (5Y 6/1) clay loam, gray (5Y
5/1) moist; common fine distinct olive yellow (5Y
6/6) and few fine distinct black (2.5Y 2/0) mottles;
massive; hard, friable, sticky and plastic; few fine
nests of gypsum; strong effervescence; moderately
alkaline.

The thickness of the solum ranges from 10 to 40
inches. The depth to free carbonates ranges from 15 to
38 inches.

Some pedons have an A1 horizon, which is 1 to 3
inches thick. The A2 horizon has value of 4to 6 (3to 5
moist). It is silt loam or silty clay loam and is 1 to 4
inches thick. The B2t horizon has hue of 10YR, 2.5Y, or
5Y, value of 4 or 5 (3 or 4 moist), and chroma of 1 or 2.
It is silty clay or clay. The content of clay in this horizon
averages as low as 45 percent in some pedons and as
high as 60 percent in others. The C horizon is silty clay,
clay, or clay loam.

Kloten series

The Kloten series consists of shallow, well drained
soils formed in a thin layer of glacial till over shale on
uplands. Permeability is moderate above the shale.
Slopes range from 9 to 35 percent.

Kloten soils commonly are near Parshall, Tally,
Williams, and Zahl soils. These riearby soils do not have
shale within a depth of 20 inches. Parshall and Tally
soils are on terraces. Williams and Zahl soils are on the
higher parts of the landscape.

Typical pedon of Kioten loam, in an area of Zahl-
Kloten loams, 9 to 35 percent slopes, 2,515 feet north
and 180 feet east of the southwest corner of sec. 26, T.
128 N., R. 66 W.

A1—0 to 6 inches; gray (10YR 5/1) loam, very dark gray
(10YR 3/1) moist; weak fine granular structure;
slightly hard, friable; neutral; clear wavy boundary.

C—6 to 14 inches; gray (5Y 6/1) loam, very dark gray
(5Y 3/1) moist; weak coarse and medium
subangular blocky structure; hard, friable; few shale
chips in the upper part and many in the lower part;
neutral; clear wavy boundary.

R—14 to 60 inches; gray (5Y 6/1) shale, very dark gray
(5Y 3/1) moist; few plant roots extending to 24
inches in cracks; strong brown (7.5YR 5/6) stains
on surfaces of plates.

The depth to shale ranges from 9 to 20 inches. The A
horizon has value of 3 to 5 (2 or 3 moist). It is loam or



McPherson County, South Dakota

clay loam and is 4 to 10 inches thick. The C horizon has
hue of 5Y or 2.5Y, vaiue of 4 to 6 (3 to 5 moist), and
chroma of 1 or 2. It is loam or clay loam. The content of
hard shale chips increases with increasing depth. In
some pedons it is, by volume, more than 50 percent in
the lower part of the C horizon.

Lehr series

The Lehr series consists of somewhat excessively
drained soils formed in glacial outwash on outwash
plains and terraces. These soils are shallow over
gravelly sand. Permeability is moderately rapid in the
subsoil and rapid or very rapid in the underlying gravelly
sand. Slopes range from 0 to 9 percent.

Lehr soils are similar to Brantford soils and commonly
are near Bowdle and Wabek soils. Bowdle soils are 20
to 40 inches deep over gravelly sand. They are on the
lower parts of the landscape. In the underlying gravelly
sand of the Brantford soils, the content of shale
fragments is 35 percent or more. The excessively
drained Wabek soils are on the higher convex parts of
the landscape. They are 7 to 14 inches deep over
gravelly sand.

Typical pedon of Lehr loam, in an area of Lehr-Bowdle
loams, 0 to 6 percent slopes, 565 feet west and 140 feet
north of the southeast corner of sec. 17, T. 127 N, R.
72 W.

Ap—O0 to 5 inches; dark grayish brown (10YR 4/2) loam,
very dark grayish brown (10YR 3/2) moist; weak
medium subangular blocky structure parting to weak
fine granular; slightly hard, friable; common very fine
roots; neutral; abrupt smooth boundary.

B21—5 to 9 inches; brown (10YR 5/3) loam, dark brown
(10YR 3/3) moist; moderate medium prismatic
structure parting to moderate medium subangular
blocky; slightly hard, friable; common very fine roots;
neutral; clear wavy boundary.

B22—9 to 15 inches; brown (10YR 5/3) loam, dark
brown (10YR 4/3) moist; weak coarse and medium
prismatic structure parting to weak coarse and
medium subangular blocky; slightly hard, friable;
mildly alkaline; clear wavy boundary.

lICtca—15 to 34 inches; multicolored gravelly sand,
single grain; loose; thin coatings of carbonate on the
underside of pehbles; strong effervescence; mildly
alkaline; gradual wavy boundary.

1IC2—34 to 60 inches; multicolored gravelly sand; single
grain; loose; slight effervescence; moderately
alkaline.

The thickness of the solum, or the depth to gravelly
sand, ranges from 14 to 20 inches. The underlying
material ranges from poorly sorted to well sorted sand
and gravel. Reaction ranges from neutral in the upper
horizons to moderately alkaline in the lower horizons.

The A horizon has value of 4.or 5 (2 or 3 moist). It is
loam, sandy loam, or silt loam and is 5 to 8 inches thick.
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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 loam or clay
loam. The clay content in this horizon ranges from 18 to
30 percent.

Letcher series

The Letcher series consists of deep, moderately well
drained soils formed in loamy alluvial outwash on
uplands. Permeability is slow in the subsoil and slow to
moderately rapid in the underlying material. Siopes range
from O to 3 percent.

Letcher soils are similar to Noonan soils and
commonly are near Niobell, Parshall, and Tally soils.
Niobell and Noonan sails contain more clay in the
subsoil than the Letcher soils. They are in positions on
the landscape similar to those of the Letcher soils.
Parshall and Tally soils do not have a natric horizon.
They are slightly higher on the landscape than the
Letcher soils.

Typical pedon of Letcher loam, in an area of Letcher-
Parshall loams, O to 4 percent slopes, 471 feet west and
344 feet north of the southeast corner of sec. 11, T. 126
N., R. 66 W.

A11—0 to 9 inches; dark gray (10YR 4/1) loam, black
(10YR 2/1) moist; weak fine subangular blocky
structure parting to weak fine and very fine granular;
slightly hard, very friable; many fine and very fine
roots; medium acid; clear smooth boundary.

A12—9 to 15 inches; gray (10YR 5/1) fine sandy loam,
very dark gray (10YR 3/1) moist; weak medium
subangular blocky structure parting to weak fine and
very fine granular; slightly hard, very friable; many
fine and very fine roots; medium acid; clear smooth
boundary.

A2—15 to 19 inches; light brownish gray (10YR 6/2) fine
sandy loam, very dark grayish brown (10YR 3/2)
moist; weak thin platy structure; soft, very friable;
common fine and very fine roots; slightly acid;
abrupt smooth boundary.

B2t—19 to 25 inches; grayish brown (10YR 5/2) sandy
loam, very dark grayish brown (10YR 3/2) moist;
strong very coarse and coarse columnar structure;
extremely hard, friable; thin continuous gray (10YR
6/1) coatings on the tops of columns; few very fine
roots; very dark gray (10YR 3/1) coatings on faces
of peds; mildly alkaline; clear smooth boundary.

B3ca—25 to 33 inches; grayish brown (2.5Y 5/2) sandy
loam, dark grayish brown (2.5Y 4/2) moist;
moderate coarse prismatic structure; very hard, very
friable; few medium and fine accumulations of
carbonate; slight effervescence; strongly alkaline;
clear smooth boundary.

C1ca—33 to 37 inches; grayish brown (2.5Y 5/2) sandy
loam, dark grayish brown (2.5Y 4/2) moist; massive;
soft, very friable; few fine accumulations of
carbonate; slight effervescence; strongly alkaline;
clear smooth boundary.
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ItAb—37 to 41 inches; grayish brown (10YR 5/2) loam,
very dark grayish brown (10YR 3/2) moist; massive;
soft, friable; few fine accumulations of carbonate;
slight effervescence; strongly alkaline; clear smooth
boundary.

IC3—41 to 47 inches; grayish brown (2.5Y 5/2) ¢lay
loam, dark.grayish brown (2.5Y 4/2) moist; massive;
very hard, friable, sticky and plastic; strong
effervescence; strongly alkaline; clear smooth
boundary.

IIC4—47 to 60 inches; light brownish gray (2.5Y 6/2)
clay loam, grayish brown (2.5Y 5/2) moist; common
fine distinct yellowish brown (10YR 5/8) mottles;
massive; hard, firm, very sticky and plastic; many
medium accumulations of carbonate; violent
effervescence; strongly alkaline.

The thickness of the solum ranges from 19 to 36
inches. The depth to free carbonates ranges from 15 to
25 inches.

The A1 horizon is loam, fine sandy foam, or sandy
loam and is 8 to 15 inches thick. The A2 horizon has
value of 6 or 7 (3 to 5 moist) and chroma of 1 or 2. It is
loamy fine sand, fine sandy loam, or sandy loam and is 1
to 5 inches thick. The A1 and A2 horizons range from
strongly acid to mildly alkaline. The B2t horizon has hue
of 10YR or 2.5Y, value of 4 or 5 (3 or 4 moist), and
chroma of 2 or 3. It is sandy loam or fine sandy loam. It
ranges from neutral to moderately alkaline. The C
horizon has hue of 10YR, 2.5Y, or 5Y, value of 5 or 6 (4
or 5 moist), and chroma of 1 to 3. It is dominantly sandy
loam or loamy sand but in some pedons has thin, finer
textured strata. The buried A horizon is loam or sandy
loam. Some pedons have glacial till within a depth of 60
inches.

Lihen series

The Lihen series consists of deep, well drained soils
formed in fine sand on uplands. Permeability is rapid.
Slopes range from 0 to 20 percent.

Lihen soils commonly are near Bryant, Parshall, Tally,
Tansem Variant, and Wabek soils. Bryant soils contain
more silt and clay throughout and less sand between
depths of 10 and 40 inches than the Lihen soils. They
are on the smoother parts of the landscape. Parshall,
Tally, and Tansem Variant soils also contain less sand
between depths of 10 and 40 inches. Parshall soils are
in swales. Tally soils are in positions on the landscape
similar to those of the Lihen soils. Tansem Variant and
Wabek soils are on convex ridges. Wabek soils have
gravelly sand within a depth of 14 inches.

Typical pedon of Lihen loamy fine sand, 6 to 20
percent slopes, 2,340 feet north and 2,140 feet east of
the southwest corner of sec. 13, T. 127 N., R. 69 W.

A11—0 to 9 inches; dark grayish brown (10YR 4/2)
loamy fine sand, very dark brown (10YR 2/2) moist;

Soil survey

weak fine granular structure; loose; common very
fine roots; neutral; gradual wavy boundary.

A12—9 to 15 inches; dark grayish brown (10YR 4/2)
loamy fine sand, very dark grayish brown (10YR
3/2) moist; weak fine granular structure; loose;
common very fine roots; neutral; clear wavy
boundary.

AC—15 to 21 inches; grayish brown (10YR 5/2) fine
sand, very dark grayish brown (10YR 3/2) moist;
single grain; loose; few very fine roots; neutral; clear
wavy boundary.

C1—21 to 52 inches; pale brown (10YR 6/3) fine sand,
dark brown (10YR 3/3) moist; single grain; loose;
strong effervescence; mildly alkaline; gradual wavy
boundary.

C2—52 to 60 inches; pale brown (10YR 6/3) fine sand,
dark brown (10YR 4/3) moist; single grain; loose;
strong effervescence; mildly alkaline.

The depth to free carbonates is 10 inches or more.
Reaction ranges from slightly acid to moderately alkaline
throughout the profile. The control section is fine sand,
loamy fine sand, or loamy sand. The content of sand
and coarse sand is less than 50 percent. The mollic
epipedon is 10 to 16 inches thick. Some pedons contain
a small amount of fine gravel.

The A horizon has value of 4 or-5 (2 or 3 moist). It is
loamy fine sand, fine .sandy loam, or loamy sand and is
10 to 20 inches thick. The AC horizon has value of 4 to
6 (2 to 5 moist) and chroma of 2 to 4. The C horizon has
value of 4 to 7 (3 to 5 moist) and chroma of 2t0 4. It is
fine sand or loamy sand.

Marysland series

The Marysland series consists of poorly drained soils
formed in loamy sediments in depressions and beach
areas on glacial outwash plains. Thesé soils are
mod'erately deep over gravelly sand. Permeability is
moderate in the loamy material and rapid in the
underlying gravelly sand. Slopes are less than 2 percent.

Marysland. soils are similar to Divide soils-and
commonly are near Bowdle, Divide, Lehr, and Regan
soils. The well drained Bowdle and somewhat
excessively drained Lehr soils are. higher on the
landscape than the Marysland soils. Divide soils are.
somewhat poorly drained. Regan soils.do not have
gravelly sand in the underlying material. They are slightly
lower on the landscape than the Marysland soils,

Typical pedon of Marysland loam, 1,583 feet north and
381 feet east of the southwest 'corher of sec. 1, T. 126
N., R 70 W,

Ap—0 to 6 inches; dark gray (10YR 4/1) loam, black
(10YR 2/1) moist; weak fine subangular blocky
structure parting to weak fine granular; slightly hard,
friable; many fine and-very fine roots; strong
effervescence; moderately alkaline; abrupt smooth
boundary.
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A12—6 to 11 inches; gray (10YR 5/1) loam, very dark
gray (10YR 3/1) moist; weak thick platy and weak
medium subangular blocky structure; slightly hard,
friable; common fine and very fine roots; strong
effervescence; moderately alkaline; abrupt wavy
boundary.

C1gca—11 to 19 inches; light gray (5Y 7/1) loam, gray
(5Y 5/1) moist; common fine distinct yellowish
brown (10YR 5/6) mottles; massive; slightly hard,
friable; violent effervescence; moderately alkaline;
gradual wavy boundary.

C2g—19 to 27 inches; gray (5Y 6/1) loam, dark gray (5Y
4/1) moist; common fine distinct yellowish brown
(10YR 5/8) mottles; massive; soft, friable; few fine
accumulations of carbonate; strong effervescence;
moderately alkaline; clear wavy boundary.

IIC3—27 to 60 inches; multicolored gravelly sand; single
grain; loose; slight effervescence; moderately
alkaline.

The depth to gravelly sand ranges from 24 to 40
inches. The A horizon has value of 4 or 5 (2 or 3 moist).
It is loam or clay loam and is 7 to 20 inches thick. The C
horizon has hue of 2.5Y or 5Y, value of 5to 7 (4 or 5
moist), and chroma of 1 or 2. It is loam, clay loam, or
sandy clay loam. The IIC horizon is fine sand, sand, or
gravelly sand.

Miranda series

The Miranda series consists of deep, moderately well
drained and somewhat poorly drained soils formed in
glacial till in microdepressions on uplands. Permeability
is very slow. Slopes range from 0 to 5 percent.

Miranda soils commonly are near Cavour, Heil, Niobell,
Noonan, and Williams soils. Cavour soils contain more
clay in the subsoil than the Miranda soils. Also, they are
slightly higher on the landscape. Heil soils are poorly
drained. They are in depressions. Niobell and Noonan
soils have visible salts below a depth of 16 inches. They
are on slight rises. Also, Niobell soils do not have
columnar structure in the B2t horizon. The well drained
Williams soils are higher on the landscape than the
Miranda soils. They do not have a natric horizon.

Typical pedon of Miranda loam, in an area of Niobell-
Miranda loams, O to 3 percent slopes, 1,570 feet north
and 163 feet east of the southwest corner of sec. 35, T.
125 N, R. 66 W.

A2—0 to 2 inches; grayish brown (10YR 5/2) loam, very
dark grayish brown (10YR 3/2) moist; weak thin
platy structure; slightly hard, friable; neutral; abrupt
smooth boundary.

B2t—2 to 9 inches; dark grayish brown (10YR 4/2) clay
loam, very dark brown. (10YR 2/2) moist; strong
medium columnar structure parting to moderate
medium and fine blocky; very hard, firm, sticky and
plastic; thin continuous gray (10YR 6/1) coatings on
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the tops of columns; mildly alkaline; clear wavy
boundary.

B3cs—9 to 18 inches; grayish brown (2.5Y 5/2) clay
loam, dark grayish brown (2.5Y 4/2) moist; weak
coarse and medium prismatic structure; hard, friable,
sticky and plastic; few fine nests of gypsum;
moderately alkaline; clear wavy boundary.

C1cacs—18 to 36 inches; light yellowish brown (2.5Y
6/4) clay loam, olive brown (2.5Y 4/4) moist;
common fine distinct gray (10YR 6/1) and yellowish
brown (10YR 5/6) mottles; massive; hard, friable,
sticky and plastic; common fine accumulations of
carbonate; many fine nests and threads of gypsum;
strong effervescence; strongly alkaline; gradual wavy
boundary.

C2cs—36 to 60 inches; light yellowish brown (2.5Y 6/4)
clay loam, olive brown (2.5Y 4/4) moist; many fine
distinct gray (10YR 6/1) and yellowish brown (10YR
5/6) mottles; massive; hard, friable, sticky and
plastic; few fine accumulations of carbonate; many
fine nests and threads of gypsum; strong
effervescence; strongly alkaline.

The thickness of the solum ranges from 10 to 22
inches. The depth to free carbonates ranges from 8 to
25 inches. The depth to gypsum and salt accumulations
ranges from 6 to 16 inches.

Some pedons have an A1 horizon, which is 1 to 3
inches thick. The A2 horizon has value of 5t0 7 (3 or 4
moist) and chroma of 1 or 2. It is loam or silt loam and is
2 to 5 inches thick. The B2t horizon has hue of 10YR or
2.5Y, value of 4 or 5§ (2 or 3 moist), and chroma of 1 to
3. It is clay loam or loam. The content of clay in this
horizon averages as low as 25 percent in some pedons
and as high as 35 percent in others. The C horizon has
value of 5 to 8 (4 to 6 moist) and chroma of 2 to 4. It is
clay loam or loam.

The Miranda soil occuring as part of the map units
Cavour-Miranda loams, 1 to 5 percent slopes, and
Miranda-Heil complex contains more clay in the B2t
horizon than is definitive for the Miranda series. This
difference, however, does not alter the use or behavior
of the soil.

Mondamin series

The Mondamin series consists of deep, well drained
and moderately well drained soils formed in clayey and
silty glaciolacustrine sediments on uplands. Permeability
is moderately slow or slow. Slopes range from O to 6
percent.

The Mondamin soils in this county have lower chroma
in the A horizon and the upper part of the B horizon than
is definitive for the Mondamin series. This difference,
however, does not alter the use or behavior of the soils.

Mondamin soils are similar to Bearpaw soils and
commonly are near Bryant, Grail, Grassna, and Williams
soils. Bearpaw soils formed in loamy glacial till. Bryant
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and Grassna soils contain less clay in the subsoil than
the Mondamin soils. Grail soils have a mollic epipedon
that is more than 16 inches thick. Williams soils contain
less clay and more sand in the subsoil than the
Mondamin soils. Bryant and Williams soils are in
positions on the landscape similar to those of the
Mondamin soils. Grassna and Grail soils are in swales.
Typical pedon of Mondamin silty clay loam, 3 to 6
percent slopes, 177 feet south and 36 feet west of the
northeast corner of sec. 2, T. 126 N., R. 69 W,

Ap—0 to 5 inches; dark gray (10YR 4/1) silty clay loam,
very dark gray (10YR 3/1) moist; weak medium and
fine subangular blocky structure parting to moderate
medium granular; hard, friable; neutral; abrupt
smooth boundary.

B21t—5 to 9 inches; dark gray (10YR 4/1) silty clay
loam, very dark gray (10YR 3/1) moist; weak coarse
and medium prismatic structure parting to moderate
fine subangular blocky; hard, firm, sticky and plastic;
thin continuous shiny films on faces of peds; neutral;
clear wavy boundary.

B22t—9 to 13 inches; grayish brown (2.5Y 5/2) silty clay,
dark grayish brown (2.5Y 4/2) moist; weak coarse
and medium prismatic structure parting to weak
medium subangular blocky; very hard, firm, sticky
and plastic; dark gray (10YR 4/1) tongues, very dark
gray (10YR 3/1) moist; thin continuous shiny films
on faces of peds; mildly alkaline; clear wavy
boundary.

B3ca—13 to 35 inches; light brownish gray (2.5Y 6/2)
silty clay, grayish brown (2.5Y 5§/2) moist; weak
coarse and medium prismatic structure parting to
weak medium and coarse subangular blocky; very
hard, firm, sticky and plastic; many medium
accumulations of carbonate; strong effervescence;
mildly alkaline; gradual wavy boundary.

C—35 to 60 inches; light brownish gray (2.5Y 6/2) silty
clay loam, grayish brown (2.5Y 5/2) moist; many
medium distinct gray (10YR 5/1) and common
medium distinct light yellowish brown (10YR 6/4)
mottles; hard, firm; slight effervescence; mildly
alkaline.

The thickness of the solum ranges from 20 to 40
inches. The depth to free carbonates ranges from 12 to
20 inches. The mollic epipedon ranges from 8 to 16
inches in thickness.

The A horizon has value of 4 or 5 (2 or 3 moist). It is
silty clay loam or silt loam and is 4 to 8 inches thick. The
B2t horizon has value of 4 or 5 (2 to 4 moist) and
chroma of 1 to 3. It is silty clay loam or silty clay. The
clay content in this horizon averages as low as 35
percent in some pedons and as high as 50 percent in
others. Some pedons do not have a B3ca horizon. The
C horizon has value of 6 or 7 (4 or 5 moist) and chroma
of 2 to 4. It is silty clay loam or silt loam. It has lenses of
very fine sand or fine sand in some pedons. Few to
many mottles are below a depth of 30 inches.

Soil survey

Niobell series

The Niobell series consists of deep, moderately well
drained soils formed in glacial till on uplands.
Permeability is slow. Slopes range from 0 to 5 percent.

Niobell soils are similar to Cresbard soils and
commonly are near Miranda, Noonan, Tonka, and
Williams soils. Cresbard soils contain more clay in the
subsoil than the Niobell soils. Miranda soils have visible
salts within a depth of 16 inches. They are in small pits
and depressions. Noonan soils have columnar structure
in the B2t horizon. Their position on the landscape is
similar to that of the Niobell soils. Tonka soils are poorly
drained and are in the depressions. Williams soils do not
have a natric horizon. They are on the higher parts of
the landscape.

Typical pedon of Niobell loam, in an area of Niobell-
Miranda loams, O to 3 percent slopes, 1,555 feet north
and 142 feet east of the southwest corner of sec. 35, T.
125 N, R. 66 W.

A1—0 to 7 inches; dark grayish brown (10YR 4/2) loam,
very dark brown (10YR 2/2) moist; weak fine
granular structure; slightly hard, very friable; slightly
acid; clear wavy boundary.

B&A—7 to 13 inches; dark grayish brown (10YR 4/2)
loam (B), very dark brown (10YR 2/2) moist; grayish
brown (10YR 5/2) silt coatings on faces of peds (A),
dark grayish brown (10YR 4/2) moist; moderate
medium prismatic structure parting to weak medium
and thin platy and moderate medium and fine
subangular blocky; hard, friable; common fine roots;
slightly acid; gradual wavy boundary.

B21t—13 to 20 inches; grayish brown (10YR 5/2) clay
loam, dark grayish brown (10YR 4/2) moist;
moderate medium prismatic structure parting to
strong medium blocky; very hard, firm, sticky and
plastic; common fine roots; common fine pores; tops
and sides of prisms coated with patches of clean
sand grains; shiny films on faces of peds; mildly
alkaline; gradual wavy boundary.

B22t—20 to 26 inches; pale brown (10YR 6/3) clay
loam, dark grayish brown (10YR 4/2) moist;
moderate coarse and medium prismatic structure
parting to moderate medium subangular blocky; very
hard, firm, sticky and plastic; shiny films on faces of
peds; mildly alkaline; clear wavy boundary.

B3ca—26 to 31 inches; light brownish gray (2.5Y 6/2)
clay loam, grayish brown (2.5Y 5/2) moist; few fine
faint gray (10YR 6/1) and yellowish brown (10YR
5/6) mottles; weak medium subangular blocky
structure; hard, firm, sticky and slightly plastic;
common fine nests of gypsum; many fine
accumulations of carbonate; strong effervescence;
moderately alkaline; gradual wavy boundary.

C1ca—31 to 39 inches; light brownish gray (2.5Y 6/2)
clay loam, grayish brown (2.5Y 5/2) moist; common
fine distinct yellowish brown (10YR 5/6) and few
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fine distinct strong brown (7.5YR 5/6) mottles;
massive; hard, firm, sticky and slightly plastic; many
fine accumulations of carbonate; strong
effervescence; moderately alkaline; gradual wavy
boundary.

C2—39 to 60 inches; light yellowish brown (2.5Y 6/4)
clay loam, light olive brown (2.5Y 5/4) moist; many
fine and medium distinct gray (10YR 6/1) and
yellowish brown (10YR 5/6) and few fine distinct
strong brown (7.5YR 5/6) mottles; massive; hard,
firm, sticky and slightly plastic; common fine
accumulations of carbonate; moderately alkaline.

The thickness of the solum ranges from 15 to 36
inches. The depth to free carbonates ranges from 16 to
30 inches.

The A1 horizon has value of 4 or 5 (2 or 3 moist). It is
loam or silt loam and is 5 to 10 inches thick. Some
pedons have an A2 horizon. The B2t horizon has hue of
10YR or 2.5Y, value of 4 to 6 (3 or 4 moist), and chroma
of 2 or 3. The clay content in this horizon averages as
low as 27 percent in some pedons and as high as 35
percent in others. The C horizon has hue of 2.5Y or 5Y,
value of 5 to 7 (4 to 6 moist), and chroma of 2to 4. It is
loam or clay loam.

Nishon series

The Nishon series consists of deep, poorly drained
soils formed in local alluvium in depressions on uplands.
Permeability is slow or very slow. Slopes are less than 1
percent.

Nishon soils are similar to Tonka soils and commonly
are near Heil, Niobell, Tonka, and Williams soils. Heil
and Niobell soils have a natric horizon. Tonka soils have
a dark surface layer that is 8 or more inches thick.
Williams soils are well drained. Heil and Tonka soils are
in-positions on the landscape similar to those .of the
Nishon soils. Niobell and Williams soils are in the slightly
higher areas.

Typical pedon of Nishon silt loam, in an area of
Nishon-Heil silt loams, 1,650 feet north and 359 feet
east of the southwest corner of sec. 16, T. 128 N, R. 73
W.

A1—0 to 3 inches; gray (10YR 5/1) silt loam, very dark
gray (10YR 3/1) moist; weak very thin platy
structure; soft, very friable; common fine and very
fine roots; slightly acid; abrupt smooth boundary.

A2—3 to 7 inches; gray (10YR 6/1) silt loam, dark gray
(10YR 4/1) moist; strong medium and thin platy
structure; soft, very friable; common fine and very
fine roots; slightly acid; abrupt wavy boundary.

B21t—7 to 12 inches; dark gray (10YR 4/1) silty clay,
very dark gray (10YR 3/1) moist; moderate coarse
columnar structure parting to strong medium
subangular blocky; hard, firm, very sticky and very
plastic; few fine roots; thin continuous gray (10YR
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6/1) coatings on the tops of columns; neutral;
abrupt wavy boundary.

B22t—12 to 19 inches; dark gray (10YR 4/1) silty clay,
very dark gray (10YR 3/1) moist; moderate medium
prismatic structure parting to moderate medium
subangular blocky; hard, firm, very sticky and very
plastic; few fine roots; mildly alkaline; clear wavy
boundary.

B3—19 to 27 inches; dark gray (5Y 4/1) silty clay, very
dark gray (5Y 3/1) moist; weak medium subangular
blocky structure; hard, firm, sticky and plastic; few
fine accumulations of carbonate; mildly alkaline;
gradual wavy boundary.

C1—27 to 41 inches; dark gray (5Y 4/1) clay loam, very
dark gray (5Y 3/1) moist; massive; hard, firm, sticky
and plastic; common medium and fine
accumulations of carbonate; slight effervescence;
mildly alkaline; gradual wavy boundary.

C2—41 to 60 inches; light gray (8Y 7/2) and dark gray
(5Y 4/1) clay loam, olive gray (5Y 5/2) and very
dark gray (5Y 3/1) moist; massive; very hard, firm,
sticky and plastic; many large and medium
accumulations of carbonate; slight effervescence;
mildly alkaline.

The thickness of the solum ranges from 25 to 45
inches. The A1 horizon has value of 5 or 6 (3 or 4 moist)
and chroma of 1 or 2. It is silt loam or loam and is 1 to 4
inches thick. The A2 horizon has value of 50r 6 (4 or §
moist) and chroma of 1 or 2. It is silt loam or loam. The
B2t horizon has hue of 10YR, 2.5Y, or 5Y or is neutral in
hue. It has value of 4 or 5 (3 or 4 moist) and chroma of
0 or 1. It is silty clay or clay. The clay content in this
horizon averages as low as 40 percent in some pedons
and as high as 60 percent in others. The C horizon has
hue of 2.5Y or 5Y, value of 4-to 7 (3 to 5 moist), and
chroma of 1 to 3. It is silty clay, clay loam, or clay.

Noonan series

The Noonan series consists of deep, moderately well
drained soils formed in glacial tili on uplands.
Permeability is slow. Slopes range from 1 to 5 percent.

Noonan soils are similar to Cavour, Letcher, and
Noonan Variant soils and commonly are near Heil,
Miranda, Niobell, and Williams soils. Cavour soils contain
more clay in the subsoil than the Noonan soils. The
poorly drained Heil soils are in depressions. Letcher soils
contain less clay in the subsoil than the Noonan soils.
Miranda soils have visible salts within a depth of 16
inches. They are in small pits and depressions. Niobell
soils do not have columnar structure in the B2t horizon.
They are in positions on the landscape similar to those
of the Noonan soils. Noonan Variant soils have gravelly
sand in the underlying material. The well drained
Williams soils are on the higher parts of the landscape.

Typical pedon of Noonan loam, in an area of Niobell-
Noonan loams, 1 to 5 percent slopes, 1,948 feet east
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and 160 feet south of the northwest corner of sec. 14, T.
126 N., R. 66 W.

Ap—0 to 6 inches; dark grayish brown (10YR 4/2) loam,
very dark brown (10YR 2/2) moist; weak very fine
granular structure; soft, very friable; many fine roots;
neutral; abrupt smooth boundary.

A2—6 to 9 inches; grayish brown (10YR 5/2) loam, very
dark grayish brown (10YR 3/2) moist; weak coarse
and medium subangular blocky structure parting to
weak thick platy; slightly hard, very friable; many fine
roots; neutral; abrupt smooth boundary.

B21t—9 to 13 inches; brown (10YR 5/3) clay loam, dark
brown (10YR 3/3) moist; strong medium columnar
structure parting to strong medium blocky; very hard,
firm, sticky and plastic; common fine roots; thin
continuous gray (10YR 6/1) coatings on the tops of
columns; shiny films on faces of peds; mildly
alkaline; clear wavy boundary.

B22t—13 to 19 inches; grayish brown (2.5Y 5/2) clay
loam, dark grayish brown (2.5Y 4/2) moist;
moderate medium prismatic structure parting to
strong medium and fine blocky; very hard, firm,
sticky and plastic; few fine roots; common fine
pores; patchy shiny films on faces of peds; mildly
alkaline; clear wavy boundary.

B3cs—19 to 28 inches; grayish brown (2.5Y 5/2) clay
loam, dark grayish brown (2.5Y 4/2) moist; weak
coarse subangular blocky structure; very hard,
friable, sticky and plastic; many fine nests and.
threads of gypsum; few fine nests and threads of
salt crystals; slight effervescence; moderately
alkaline; clear wavy boundary.

C1cs—28 to 41 inches; light brownish gray (2.5Y 6/2)
clay loam, dark grayish brown (2.5Y 4/2) moist;
common fine distinct gray (10YR 6/1) and yellowish
brown (10YR 5/6) mottles; massive; hard, friable,
sticky and slightly plastic; common fine nests of
gypsum; few fine nests of salt crystals; few medium
concretions of iron oxide; common fine
accumulations of carbonate; slight effervescence;
moderately alkaline; gradual wavy boundary.

C2—41 to 50 inches; light brownish gray (2.5Y 6/2) clay
loam, dark grayish brown (2.5Y 4/2) moist; common
fine distinct gray (10YR 6/1) and yellowish brown
(10YR 5/6) mottles; massive; hard, friable, slightly
sticky and slightly plastic; few medium concretions
of iron and manganese oxide; common fine
accumulations of carbonate; slight effervescence;
moderately alkaline; gradual wavy boundary.

C3ca—50 to 60 inches; light brownish gray (2.5Y 6/2)
clay loam, dark grayish brown (2.5Y 4/2) moist;
many medium distinct gray (10YR 6/1) and
yellowish brown (10YR 5/6) mottles; massive; hard,
friable, slightly sticky and plastic; few medium
concretions of iron and manganese oxide; common
fine accumulations of carbonate; strong
effervescence; moderately alkaline.

Soil survey

The thickness of the solum ranges from 14 to 32
inches. The depth to free carbonates ranges from 15 to
35 inches.

The Ap or A1 horizon has value of 4 or 5 (2 or 3
moist) and chroma of 2 or 3. It is loam or silt loam and is
5 to 10 inches thick. The A2 horizon has value of 5 to 7
(3 to 5 moist) and chroma of 1 or 2. It is loam, silt loam,
or fine sandy loam and is 1 to 4 inches thick. The B2t
horizon has hue of 10YR or 2.5Y, value of 4 to 6 (3 or 4
moist), and chroma of 2 or 3. In some pedons it has
visible salt crystals in the lower part. 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
2 to 4. itis loam or clay loam and is moderately alkaline
or strongly alkaline.

Noonan Variant

The Noonan Variant consists of moderately well
drained soils on terraces. These soils are moderately
deep over sandy and loamy alluvium and gravelly sand.
They formed in glacial outwash. Permeability is slow in
the solum and rapid in the underlying material. Slopes
range from O to 2 percent.

Noonan Variant soils are similar to Noonan soils and
commonly are near Harriet, Letcher, Niobell, Noonan,
and Ranslo soils. Harriet and Ranslo soils contain more
clay in the subsoil than the Noonan Variant soils. They
are on flood plains. Letcher soils contain less clay in the
subsoil than the Noonan Variant soils. Niobell and
Noonan soils do not have sandy loam, loamy fine sand,
or shaly gravelly sand in the underlying material. Letcher,
Niobell, and Noonan soils are in positions on the
landscape similar to those of the Noonan Variant soils.

Typical pedon of Noonan Variant loam, 0 to 2 percent
slopes, 760 feet south and 63 feet east of the northwest
corner of sec. 4, T. 126 N., R. 66 W.

A11—0 to 4 inches; dark gray (10YR 4/1) loam, black
(10YR 2/1) moist; moderate fine and medium
granular structure; slightly hard, very friable; many
fine roots; slightly acid; clear smooth boundary.

A12—4 to 9 inches; dark grayish brown (10YR 4/2)
loam, black (10YR 2/1) moist; weak medium
prismatic structure parting to moderate coarse and
medium subangular blocky; slightly hard, friable;
many fine roots; medium acid; clear wavy boundary.

A2—9 to 12 inches; light brownish gray (10YR 6/2)
loam, very dark grayish brown (10YR 3/2) moist;
weak medium and fine subangular blocky structure;
slightly hard, friable; many fine roots; neutral; abrupt
wavy boundary.

B21t—12 to 17 inches; grayish brown (10YR 5/2) clay
foam, very dark grayish brown (10YR 3/2) moist;
strong coarse columnar structure; very hard, firm,
sticky and plastic; thin continuous gray (10YR 6/1)
coatings on the tops of columns; common fine roots;
dark grayish brown (10YR 4/2 moist) coatings on
faces of peds; neutral; clear wavy boundary.
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B22t—17 to 22 inches; dark gray (10YR 4/1) clay loam,
very dark gray (10YR 3/1) moist; strong coarse
prismatic structure parting to weak coarse
subangular blocky; very hard, firm, sticky and plastic;
few medium roots; neutral; clear wavy boundary.

B3sa—22 to 26 inches; grayish brown (10YR 5/2) sandy
loam, dark grayish brown (10YR 4/2) moist; weak
coarse prismatic structure parting to weak coarse
subangular blocky; very hard, friable; few medium
roots; common fine threads of salt; moderately
alkaline; clear wavy boundary.

IIC1sa—26 to 36 inches; light brownish gray (2.5Y 6/2)
loamy fine sand, dark grayish brown (10YR 4/2)
moist; massive; soft, very friable; few medium
threads of salt; mildly alkaline; clear wavy boundary.

IIC2ca—36 to 41 inches; light brownish gray (2.5Y 6/2)
sandy loam, dark grayish brown (2.5Y 4/2) moist;
massive; soft, very friable; few fine accumulations of
carbonate; strong effervescence; moderately
alkaline; clear wavy boundary.

IIC3—41 to 60 inches; multicolored gravelly sand; loose;
20 to 30 percent shale fragments; thin coatings of
lime on the underside of the pebbles; strong
effervescence; moderately alkaline.

The thickness of the solum, or the depth to the
contrasting underlying material, ranges from 20 to 40
inches. Reaction ranges from medium acid to neutral in
the A horizon and from neutral to moderately alkaline in
the B and C horizons.

The A1 horizon has value of 3 to 5 (2 or 3 moist) and
chroma of 1 or 2. It is 5 to 10 inches thick. The A2
horizon has hue of 10YR or 2.5Y, value of 5t0 7 (3 or 4
moist), and chroma of 1 or 2. It is loam or fine sandy
loam. The B2t horizon has hue of 10YR or 2.5Y, value of
3 to 6 (2 to 4 moist), and chroma of 1 to 3: The clay
content in this horizon averages as low as 27 percent in
some pedons and as high as 35 percent in others. The
HIC horizon is stratified loamy sand, loamy fine sand, or
sandy loam in the upper part and muiticolored gravelly
sand in the lower part. The content of shale fragments is
15 to 40 percent in the lower part.

Parnell series

The Parnell series consists of deep, very poorly
drained soils formed in clayey alluvium in depressions on
uplands. Permeability is slow. Slopes are 0 to 1 percent.

Parnell soils commonly are near Bowbells, Vallers,
Vida, and Williams soils. The moderately well drained
and well drained Bowbells soils are in swales. Vallers
soils have a calcic horizon. They are in drainageways
and shallow depressions. The well drained Vida and
Williams soils are on uplands.

Typical pedon of Parnell silty clay loam, 2,510 feet
east and 150 feet north of the southwest corner of sec.
30, T.125 N, R. 69 W.
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A1—0 to 7 inches; dark gray (10YR 4/1) silty clay loam,
black (10YR 2/1) moist; few fine faint dark yellowish
brown (10YR 4/4) mottles; weak medium and fine
subangular blocky structure parting to weak fine
granular; hard, friable, slightly sticky and plastic;
many fine roots; slightly acid; clear smooth
boundary.

B21t—7 to 13 inches; dark gray (10YR 4/1) silty clay,
black (10YR 2/1) moist; many fine distinct dark
yellowish brown (10YR 4/4) mottles; weak coarse
prismatic structure parting to moderate fine blocky;
very hard, firm, sticky and plastic; common fine
roots; neutral; gradual smooth boundary.

B22tg—13 to 26 inches; gray (10YR 5/1) silty clay, very
dark gray (5Y 3/1) moist; weak médium blocky
structure parting to moderate fine blocky; very hard,
firm, sticky and plastic; neutral; gradual smooth
boundary.

B23tg—26 to 45 inches; gray (5Y 5/1) silty clay, very
dark gray (5Y 3/1) moist; weak medium blocky
structure parting to moderate fine blocky; very hard,
firm, sticky and plastic; neutral; gradual smooth
boundary.

Cg—45 to 60 inches; gray (5Y 5/1) silty clay, very dark
gray (5Y 3/1) moist; massive; very hard, firm, sticky
and plastic; neutral.

The thickness of the solum ranges from 35 to 50
inches. In some pedons 4 inches of organic mulch is at
the surface.

The A1 horizon is silty clay loam, silty clay, or silt
loam. It ranges from slightly acid to mildly alkaline and is
6 to 18 inches thick. The B horizon has hue of 10YR,
2.5Y, or 5Y, value of 2 to 4 moist, and chroma of 1 or 2.
It is silty clay loam, silty clay, clay loam, or clay. The
content of. clay in this horizon averages as low as 35
percent in some pedons and as high as 50 percent in
others. Reaction ranges from slightly acid to mildly
alkaline. Some pedons have a B3 horizon. The C horizon
has hue of 2.5Y or 5Y, value of 3 to 6 moist, and chroma
of 1 or 2. It rangés from neutral to moderately alkaline.

Parshall series

The Parshall series consists of deep, well drained soils
formed in alluvial outwash material on uplands.
Permeability is moderately rapid. Slopes range from 0 to
3 percent.

The Parshall soils in this county have lower chroma in
the solum than is definitive for the Parshall series. This
difference, however, does not alter the use or behavior
of the soils.

Parshall soils commonly are near Letcher, Lihen, and
Tally soils. Letcher soils have a natric horizon. They are
on the lower parts of the landscape. Lihen and Tally
soils have a mollic epipedon that is less than 16 inches
thick. They are on the higher parts of the landscape.

Typical pedon of Parshall fine sandy loam, in an area
of Lihen-Parshall fine sandy loams, 0 to 6 percent
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slopes, 1,900 feet west and 1,524 feet north of the
southeast corner of sec. 12, T. 128 N., R. 70 W.

Ap—O0 to 8 inches; dark gray (10YR 4/1) fine sandy
loam, very dark gray (10YR 3/1) moist; weak coarse
and medium subangular blocky structure; soft, very
friable; common very fine roots; neutral; abrupt
smooth boundary.

B2—8 to 19 inches; dark gray (10YR 4/1) fine sandy
loam, very dark gray (10YR 3/1) moist; weak coarse
prismatic structure parting to weak coarse and
medium subangular blocky; slightly hard, very friable;
few very fine roots; neutral; clear wavy boundary.

C1—19 to 33 inches; dark grayish brown (10YR 4/2) fine
sandy loam, very dark grayish brown (10YR 3/2)
moist; weak coarse and medium subangular blocky
structure; soft, very friable; neutral; clear wavy
boundary.

C2—33 to 60 inches; grayish brown (10YR 5/2) loamy
sand, dark grayish brown (10YR 4/2) moist; weak
coarse and medium subangular blocky structure;
soft, very friable; neutral.

The thickness of the solum ranges from 18 to 45
inches. The mollic epipedon ranges from 18 to more
than 40 inches in thickness.

The A horizon has value of 4 or 5 (2 or 3 moist). It is
loam, fine sandy loam, or sandy loam and is 8 to 20
inches thick. The B2 horizon has value of 4 or 5 (2 or 3
moist) and chroma of 1. The C horizon has hue of 10YR
or 2.5Y, value of 4 to 7 (3 to 5 moist), and chroma of 2
or 3. it is fine sandy loam, sandy loam, loamy fine sand,
or loamy sand.

Ranslo series

The Ranslo series consists of deep, somewhat poorly
drained soils formed in alluvium on flood plains.
Permeability is slow. Slopes range from 0 to 2 percent.

Ranslo soils commonly are near Bowbells, Harriet,
Miranda, Niobell, and Noonan soils. The moderately well
drained and well drained Bowbells soils are in swales on
uplands. They do not have a natric horizon. The poorly
drained Harriet soils are in small pits and depressions on
the flood plains. Miranda, Niobell, and Noonan soils
contain more sand throughout and less clay in the
subsoil than the Ranslo soils. They are on glacial till
uplands.

Typical pedon of Ranslo loam, in an area of Ranslo-
Harriet loams, 2,290 feet north and 1,080 feet east of
the southwest corner of sec. 10, T. 125 N.,, R. 67 W.

.A11—0 to 6 inches; dark gray (10YR 4/1) loam, black
(10YR 2/1) moist; weak medium and fine
subangular blocky structure parting to weak medium
and fine granular; soft, very friable; many fine and
very fine roots; slightly acid; clear smooth boundary.

A12—6 to 10 inches; dark gray (10YR 4/1) loam, black
(10YR 2/1) moist; weak coarse and medium

Soil survey

subangular blocky structure; soft, very friable;
common fine and very fine roots; slightly acid; clear
smooth boundary.

A2—10 to 15 inches; gray (10YR 5/1) loam, very dark
gray (10YR 3/1) moist; weak medium and fine
subangular blocky structure; slightly hard, friable;
common fine and very fine roots; neutral; abrupt
smooth boundary.

B21t—15 to 23 inches;.dark gray (10YR 4/1) clay loam,
very dark gray (10YR 3/1) moist; moderate medium
columnar structure parting to moderate medium
blocky; very hard, firm, sticky and plastic; gray
(10YR 5/1) coatings on the tops of columns;
neutral; clear wavy boundary.

B22t—23 to 28 inches; dark grayish brown (10YR 4/2)
clay loam, very dark grayish brown (10YR 3/2)
moist; moderate medium prismatic structure parting
to moderate medium blocky; very hard, firm, sticky
and plastic; moderately alkaline; clear wavy
boundary.

B3ca—28 to 33 inches; light brownish gray (2.5Y 6/2)
clay loam, dark grayish brown (2.5Y 4/2) moist; few
fine distinct dark yellowish brown (10YR 4/6)
mottles; moderate coarse and medium prismatic
structure parting to moderate coarse and medium
subangular blocky; hard, firm, sticky and plastic; few
fine accumulations of salt crystals; common medium
and fine accumulations of carbonate; strong
effervescence; moderately alkaline; gradual wavy
boundary.

C1ca—33 to 43 inches; light gray (2.5Y 7/2) clay loam,
light brownish gray (2.5Y 6/2) moist; few fine distinct
dark yellowish brown (10YR 4/6) mottles; massive;
hard, firm, sticky and plastic; few fine accumulations
of salt crystals; violent effervescence; moderately
alkaline; gradual wavy boundary.

C2—43 to 60 inches; light brownish gray (2.5Y 6/2) clay
loam, light olive brown (2.5Y 5/4) moist; common
medium and fine distinct dark yellowish brown
(10YR 4/6) mottles; massive; very hard, firm, sticky
and plastic; few fine accumulations of salt crystals;
common fine accumulations of carbonate; strong
effervescence; strongly alkaline.

The thickness of the solum ranges from 23 to 36
inches. The mollic epipedon is 10 to 35 inches thick.

The A1 horizon has value of 4 or 5 (2 or 3 moist). It is
loam or silt loam and is 5 to 10 inches thick. Some
pedons do not have an A2 horizon. The B2t horizon has
hue of 10YR or 2.5Y and value of 3 to 5 (2 or 3 moist). It
is clay loam, silty clay loam, or siity clay. Some pedons
do not have a B3 horizon. The C horizon has hue of
2.5Y or 5Y, value of 5 to 7 (4 to 6 moist), and chroma of
2 10 4. It is dominantly clay loam, silty clay loam, silty
clay, or clay. In some pedons, however, it has coarser
textured strata below a depth of 40 inches. It is
moderately alkaline or strongly alkaline.
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Regan series

The Regan series consists of deep, very poorly
drained and poorly drained soils formed in alluvium in
channels on outwash plains and flood plains.
Permeability is moderate or moderately slow. Slopes are
less than 1 percent.

Regan soils commonly are near Bearden, Divide,
Harriet, Marysland, and Vallers soils. The somewhat
poorly drained Bearden and Divide soils are slightly
higher on the landscape than the Regan soils. Harriet
soils have a natric horizon. They are in positions on the
landscape similar to those of the Regan soils. Marysland
soils are 20 to 40 inches deep over gravelly sand. They
are slightly higher on the landscape than the Regan
soils. Vallers soils contain more sand throughout and
less silt between depths of 10 and 40 inches than the
Regan soils. They are on the uplands.

Typical pedon of Regan silt loam, wet, 160 feet west
and 462 feet south of the northeast corner of sec. 34, T.
127 N, R. 71 W.

A1—0 to 5 inches; dark gray (10YR 4/1) silt loam, black
(10YR 2/1) moist; moderate medium and fine
granular structure; soft, friable; slight effervescence;
moderately alkaline; clear smooth boundary.

ACca—5 to 15 inches; gray (10YR 5/1) silt loam, very
dark gray (10YR 3/1) moist; weak coarse and
medium subangular blocky structure parting to
moderate medium granular; slightly hard, friable;
strong effervescence; moderately alkaline; clear
wavy boundary.

C1gca—15 to 28 inches; gray (5Y 6/1) silt loam, gray
(5Y 5/1) moist; moderate fine granular structure;
hard, friable; violent effervescence; moderately
alkaline; gradual wavy boundary.

C2gca—28 to 55 inches; light gray (5Y 7/1) silt loam,
gray (5Y 6/1) moist; weak fine subangular blocky
structure; hard, friable; violent effervescence;
strongly alkaline; clear smooth boundary.

IIC3g—55 to 60 inches; gray (5Y 6/1) clay loam, gray
(5Y 5/1) moist; common medium and fine distinct
dark yellowish brown (10YR 4/6) mottles; massive;
extremely hard, firm, sticky and plastic; many
medium accumulations of carbonate; many coarse
accumulations of manganese oxide; moderately
alkaline.

The content of clay in the control section averages as
low as 28 percent in some pedons and as high as 35
percent in others. Reaction ranges from mildly alkaline to
strongly alkaline throughout the profile. The calcium
carbonate equivalent ranges from 16 to 55 percent
within a depth of 15 inches. The mollic epipedon ranges
from 7 to 16 inches in thickness.

The A1 horizon has hue of 10YR, 2.5Y, or 5Y, value of
4 or 5 (2 or 3 moist), and chroma of 1 or 2. It is silt loam,
silty clay loam, or clay loam and is 5 to 12 inches thick.
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Some pedons do not have an AC horizon. The Cca
horizon has hue of 10YR, 2.5Y, or 5Y, value of 4 to 7 (3
to 6 moist), and chroma of 1 or 2. The IIC horizon
commonly is clay loam or sandy clay loam, but in some
pedons it is stratified with sandy loam, loam, or siity clay
loam. Some pedons have sand and gravel at a depth of
40 to 60 inches.

Rentill series

The Rentill series consists of deep, well drained soils
formed.in loamy sediments over clayey glaciolacustrine
sediments and loamy glacial till. These soils are on lake
plains. They are moderately or moderately rapidly
permeable in the upper part and slowly permeable in the
lower part. Slopes range from 0 to 2 percent.

The Rentill soils in this county are shallower to
carbonates than is definitive for the Rentill series. Also,
they do not have a gravelly layer in the underlying
material and have clayey lacustrine sediments over the
glacial till. These differences, however, do not alter the
use or behavior of the soils.

Rentill soils commonly are near Arnegard, Bearden,
Exline, and Harmony soils. Arnegard soils contain less
sand in the upper part than the Rentill soils. They are in
similar positions on the landscape. The somewhat poorly
drained Bearden soils are slightly lower on the
landscape than the Rentill soils. Exline soils have a
natric horizon. They are in small pits and depressions.
Harmony soils contain more clay in the upper part than
the Rentill soils. Also, they are slightly lower on the
landscape.

Typical pedon of Rentill loam, 948 feet north and 81
feet west of the southeast corner of sec. 1, T. 128 N., R.
67 W.

Ap—O0 to 7 inches; dark gray (10YR 4/1) loam, very dark
gray (10YR 3/1) moist; weak fine granular structure;
slightly hard, friable; many very fine roots; slight
effervescence; mildly alkaline; abrupt smooth
boundary.

A12—7 to 12 inches; dark gray (10YR 4/1) loam, very
dark gray (10YR 3/1) moist; weak medium and fine
subangular blocky structure parting to weak medium
granular; hard, friable; many very fine roots; slight
effervescence; mildly alkaline; abrupt smooth
boundary.

C1ca—12 to 23 inches; light brownish gray (2.5Y 6/2)
fine sandy loam, dark grayish brown (2.5Y 4/2)
moist; weak coarse subangular blocky structure;
soft, very friable; many very fine roots; gray (10YR
6/1) tongues, dark gray (10YR 4/1) moist; strong
effervescence; mildly alkaline; gradual wavy
boundary.

C2ca—23 to 31 inches; light brownish gray (2.5Y 6/2)
fine sandy loam, dark grayish brown (2.5Y 4/2)
moist; weak coarse subangular blocky structure;
slightly hard, very friable; many very fine roots; gray
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(10YR 6/1) tongues, dark gray (10YR 4/1) moist;
few fine accumulations of carbonate; strong
effervescence; mildly alkaline; abrupt smooth
boundary.

IIC3—31 to 50 inches; gray (5Y 5/1) silty clay, very dark
gray (5Y 3/1) moist; moderate fine and very fine
blocky structure; hard, firm, sticky and plastic; few
very fine roots; many medium and fine
accumulations of carbonate; strong effervescence;
moderately alkaline; abrupt smooth boundary.

11C4—50 to 55 inches; dark gray (5Y 4/1) clay loam,
black (5Y 2/1) moist; massive; slightly hard, firm,
sticky and plastic; few very fine roots; few fine nests
of gypsum; common fine accumulations of
carbonate; strong effervescence; mildly alkaline;
clear smooth boundary.

IIC5—55 to 60 inches; gray (5Y 5/1) clay loam, very dark
gray (5Y 3/1) moist; massive; slightly hard, firm,
sticky and plastic; few fine accumulations of
carbonate; strong effervescence; mildly alkaline.

The depth to free carbonates ranges from 0 to 12
inches. The mollic epipedon ranges from 8 to 16 inches
in thickness. The depth to clayey lacustrine deposits or
glacial till is 27 to 38 inches.

The A horizon has value of 3 or 4 (2 or 3 moist). It is
loam or fine sandy loam and is 6 to 15 inches thick. It is
neutral or mildly alkaline. The C horizon has hue of
10YR or 2.5Y, value of 5 or 6 (4 or 5 moist), and chroma
of 2 or 3. It is sandy loam, fine sandy loam, or loamy fine
sand. It is mildly alkaline or moderately alkaline. The IIC
horizon has hue of 2.5Y or 5Y. It is silty clay loam, silty
clay, or clay loam.

Roseglen series

The Roseglen series consists of deep, moderately well
drained soils formed in loamy, silty, and gravelly
glaciolacustrine sediments in swales on uplands.
Permeability is moderate. Slopes range from 0 to 3
percent,

The Roseglen soils in this county have lower chroma
in the A horizon than is definitive for the Roseglen
series. This difference, however, does not alter the use
or behavior of the soils.

Roseglen soils are similar to Arnegard soils and
commonly are near Bryant, Lehr, Tansem, Tansem
Variant, and Williams soils. Arnegard soils are well
drained. Bryant, Lehr, Tansem, Tansem Variant, and
Williams soils have a mollic epipedon that is less than 16
inches thick. They are higher on the landscape than the
Roseglen soils. Bryant soils contain more silt throughout
and less sand between depths of 10 and 40 inches than
the Roseglen soils. Lehr soils are less than 20 inches
deep over gravelly sand. Tansem Variant soils do not
have a B horizon. Williams soils have an argillic horizon.

Typical pedon of Roseglen loam, in an area of
Tansem-Roseglen loams, 2 to 6 percent slopes, 75 fest
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south and 2,586 feet east of the northwest corner of
sec.6, T. 128 N,, R. 69 W.

Ap—O0 to 6 inches; dark gray (10YR 4/1) loam, black
(10YR 2/1) moist; weak fine granular structure;
slightly hard, friable; many fine and very fine roots;
neutral; abrupt smooth boundary.

A12—6 to 9 inches; dark gray (10YR 4/1) loam, black
(10YR 2/1) moist; weak medium subangular blocky
structure parting to weak fine granular; slightly hard,
friable; many fine and very fine roots; neutral; clear
wavy boundary.

B2—9 to 23 inches; grayish brown (10YR 5/2) loam,
very dark grayish brown (10YR 3/2) moist; weak
medium prismatic structure parting to weak medium
subangular blocky; slightly hard, friable; common
fine and very fine roots; neutral; clear wavy
boundary.

B3ca—23 to 33 inches; light brownish gray (2.5Y 6/2)
loam, grayish brown (2.5Y 5/2) moist; weak coarse
prismatic structure parting to weak coarse and
medium subangular blocky; slightly hard, friable; few
very fine roots; few medium accumuiations of
carbonate; strong effervescence; mildly alkaline;
clear wavy boundary.

C1ca—33 to 40 inches; white (2.5Y 8/2) silt loam, light
brownish gray (2.5Y 6/2) moist; massive; slightly
hard, friable; few very fine roots; few fine
accumulations of carbonate; strong effervescence;
mildly alkaline; abrupt smooth boundary.

C2—40 to 45 inches; light yellowish brown (2.5Y 6/4)
gravelly sand, olive brown (2.5Y 4/4) moist; single
grain; loose; strong effervescence; neutral; abrupt
smooth boundary.

C3—45 to 60 inches; light gray (2.5Y 7/2) stratified
sandy loam to clay loam, grayish brown (2.5Y 5/2)
moist; massive; slightly hard, friable; strong
effervescence; mildly alkaline.

The thickness of the solum ranges from 20 to 38
inches. The depth to free carbonates ranges from 18 to
30 inches. The mollic epipedon ranges from 16 to 40
inches in thickness.

The A horizon has value of 3 to 5 (2 or 3 moist) and
chroma of 1 or 2. It is loam or silt loam and is 6 to 12
inches thick. The B2 horizon has value of 3 to 5 and
chroma of 2 or 3. Some pedons do not have a B3ca
horizon. The Cca horizon has value of 6 to 8 (4 to 6
moist) and chroma of 2 to 4. It has few to many, fine to
large accumulations of carbonate. The lower part of the
C horizon has hue of 2.5Y or 5Y, value of 510 7 (4 t0 6
moist), and chroma of 2 to 4. The upper part of the C
horizon is stratified or laminated loam, silt loam, or fine
sandy loam. Below a depth of 40 inches, the texture
ranges from gravelly sand to clay loam.
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Stirum series

The Stirum series consists of deep, poorly drained
soils formed in loamy and sandy alluvium in upland
depressions. Permeability is slow. Slopes are less than 1
percent.

The Stirum soils in this county are more acid
throughout, are finer textured below a depth of 40
inches, and are wetter than is definitive for the Stirum
series. These differences, however, do not alter the use
or behavior of the soils.

Stirum soils commonly are near Letcher, Niobell,
Noonan, Parshall, and Tally soils. Letcher soils are
moderately well drained. Niobell and Noonan soils
contain more clay in the subsoil than the Stirum soils.
Parshall and Tally soils do not have a natric horizon.
Letcher, Niobell, Noonan, and Tally soils are higher on
the landscape than the Stirum soils. Parshall soils are in
swales.

Typical pedon of Stirum loam, 1,300 feet south and
700 feet east of the northwest corner of sec. 26, T. 125
N., R. 66 W.

O1—1 inch to 0; partly decomposed matted grass and
roots.

A1—a0 to 6 inches; gray (10YR 5/1) loam, black (10YR
2/1) moist; few fine distinct dark yellowish brown
(10YR 4/4) mottles; weak fine granular structure;
slightly hard, friable; strongly acid; abrupt smooth
boundary.

A2—6 to 8 inches; gray (10YR 6/1) fine sandy loam,
very dark gray (10YR 3/1) moist; many medium and
fine distinct gray (10YR 5/1) and dark yellowish
brown (10YR 4/4) mottles; weak medium and thin
platy structure; slightly hard, friable; strongly acid;
abrupt.smooth boundary.

B21t—8 to 14 inches; grayish brown (2.5Y 5/2) sandy
clay loam, dark grayish brown (2.5Y 4/2) moist;
many medium and fine distinct gray (10YR 5/1) and
dark yellowish brown (10YR 4/6) and common fine
distinct yellowish brown (10YR 5/6) mottles; strong
coarse and medium columnar structure parting to
strong medium blocky; hard, friable; gray (10YR 6/1)
coatings on the top of columns and on faces of
peds; medium acid; clear wavy boundary.

B22t—14 to 19 inches; light brownish gray (2.5Y 6/2)
sandy clay loam, dark grayish brown (2.5Y 4/2)
moist; common fine distinct yellowish brown (10YR
5/6) and dark yellowish brown (10YR 4/6) and few
fine distinct gray (10YR 5/1) mottles; moderate
coarse and medium prismatic structure parting to
moderate coarse subangular blocky; hard, friable;
neutral; clear wavy boundary.

C1—19 to 24 inches; light brownish gray (2.5Y 6/2)
loamy sand, grayish brown (2.5Y 5/2) moist; few
medium and fine distinct dark brown (7.5YR 4/4)
and many medium and fine distinct yellowish brown
(10YR 5/6) mottles; massive; slightly hard, friable;
neutral; clear wavy boundary.

97

C2—24 to 41 inches; light gray (2.5Y 7/2) loamy sand,
light brownish gray (2.5Y 6/2) moist;, common fine
distinct yellowish brown (I0YR 5/6) mottles;
massive; slightly hard, friable; dark brown (7.5YR
4/4) iron stains and black (N 2/0) manganese
stains; slight effervescence; mildly alkaline; clear
wavy boundary.

IIC3—41 to 60 inches; light gray (5Y 7/1) clay loam, gray
(5Y 5/1) moist; common fine distinct dark yellowish
brown (10YR 4/4) mottles; massive; very hard, firm,
sticky and plastic; slight effervescence; mildly
alkaline.

The thickness of the solum ranges from 15 to 30
inches. The depth to free carbonates ranges from 20 to
40 inches. Reaction ranges from strongly acid in the
upper horizons to strongly alkaline in the lower horizons.

The A1 horizon has value of 4 or 5 (2 or 3 moist). It is
loam, fine sandy loam, or sandy loam. The A2 horizon
has value of 6 or 7 (3 to 5 moist) and chroma of 1 or 2.
It is fine sandy loam, sandy loam, loamy fine sand, or
loamy sand. The B2t horizon has hue of 10YR or 2.5Y,
value of 4 to 6 (3 to 5 moist), and chroma of 1 or 2. It is
sandy clay loam or sandy loam. The C horizon is loamy
sand or fine sand. Some pedons do not have a IIC
horizon.

Straw series

The Straw series consists of deep, moderately well
drained soils formed in alluvium on flood plains.
Permeability is moderate. Slopes are less than 2 percent.

The Straw soils in this county are more stratified and
have a thinner surface layer than is definitive for the
Straw series. Also, they are not so well drained. These
differences, however, do not alter the use or behavior of
the soils.

Straw soils commonly are near Lehr, Vida, Wabek,
Williams, and Zahl soils. Lehr and Wabek soils have
gravelly sand within a depth of 20 inches. They are on
terracés. The well drained Vida, Williams, and Zahl soils
are on uplands.

Typical pedon of Straw loam, channeled, 400 feet sast
and 375 feet north of the southwest corner of sec. 14, T.
128 N., R. 67 W.

A11—0 to 5 inches; very dark gray (10YR 3/1) loam,
black (10YR 2/1) moist; weak very fine granular
structure; slightly hard, very friable; slight
effervescence; mildly alkaline; clear wavy boundary.

A12—5 to 15 inches; dark gray (10YR 4/1) loam, very
dark gray (10YR 3/1) moist; weak very fine granular
structure; slightly hard, very friable; strong
effervescence; moderately alkaline; clear wavy
boundary.

C1—15 to 22 inches; grayish brown (10YR 5/2) stratified
loam, fine sandy loam, and silt loam, dark gray
(10YR 4/1) and dark grayish brown (10YR 4/2)
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moist; common fine distinct yellowish brown (10YR
5/4) mottles; massive; slightly hard, very friable;
strong effervescence; moderately alkaline; abrupt
smooth boundary.

lIAb—22 to 33 inches; dark.grayish brown (10YR 4/2)
loam, very dark grayish brown (10YR 3/2) moist;
massive; hard, friable; strong effervescence; mildly
alkaline; abrupt smooth boundary.

IIC3—33 to 40 inches; light brownish gray (2.5Y 6/2)
sandy loam, dark grayish brown (2.5Y 4/2) moist;
massive; hard, friable; strong effervescence; mildly
alkaline; clear wavy boundary.

IIC4—40 to 60 inches; grayish brown (2.5Y 5/2) stratified
loam and loamy sand, very dark grayish brown (2.5Y
3/2) moist; massive; hard, very friable; strong
effervescence; mildly alkaline.

The A horizon has value of 3 to 5 (2 or 3 moist). It is
loam or siit loam. It ranges from neutral to moderately
alkaline. The C horizon has hue of 10YR or 2.5Y. ltis
stratified loam, silt loam, fine sandy loam, sandy loam,
loamy sand, or gravelly sand. It is mildly alkaline or
moderately alkaline.

Tally series

The Tally series consists of deep, well drained soils
formed in loamy and sandy glacial outwash on uplands.
Permeability is moderately rapid. Slopes range from 0 to
6 percent.

Tally soils commonly are near Brantford, Bryant,
Letcher, Parshall, and Williams soils. Brantford soils have
gravelly sand at a depth of 10 to 20 inches. They are
lower on the landscape than the Tally soils. Bryant soils
contain more silt throughout and less sand between
depths of 10 and 40 inches than the Tally soils. They are
on the uplands. Letcher soils have a natric horizon. They
are in low areas. Parshall soils have a mollic epipedon
that is more than 16 inches thick. They are in swales.
Williams soils contain more clay in the subsoil than the
Tally soils. They are on uplands.

Typical pedon of Tally fine sandy loam, 2 to 6 percent
slopes, 816 feet east and 114 feet south of the
northwest corner of sec. 13, T. 126 N, R. 66 W.

A1—0 to 8 inches; dark grayish brown (10YR 4/2) fine
sandy loam, very dark brown (10YR 2/2) moist;
weak medium subangular blocky structure parting to
weak fine granular; slightly hard, very friable; many
very fine roots; neutral; clear smooth boundary.

B21—8 to 11 inches; grayish brown (10YR 5/2) fine
sandy loam, very dark grayish brown (10YR 3/2)
moist; weak coarse prismatic structure parting to
weak medium subangular blocky; slightly hard,
friable; common very fine roots; common very fine
and fine pores; neutral; clear smooth boundary.

B22—11 to 17 inches; brown (10YR 5/3) fine sandy
loam, dark brown (10YR 4/3) moist; weak coarse
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prismatic structure parting to weak coarse
subangular blocky; slightly hard, friable; common
very fine roots; common very fine and fine pores;
neutral; clear smooth boundary.

B3--17 to 28 inches; light brownish gray (2.5Y 6/2) fine
sandy loam, dark grayish brown (2.5Y 4/2) moist;
weak coarse prismatic structure parting to weak
medium subangular blocky; hard, friable; neutral;
clear smooth boundary.

C1ca—28 to 34 inches; light brownish gray (2.5Y 6/2)
loamy fine sand, grayish brown (2.5Y 5/2) moist;
single grain; loose, very friable; slight effervescence;
mildly alkaline; clear smooth boundary.

C2ca—34 to 54 inches; light brownish gray (2.5Y 6/2)
loamy sand, grayish brown (2.5Y 5/2) moist; single
grain; loose, very friable; slight effervescence; mildly
alkaline; clear smooth boundary.

C3—54 to 60 inches; light brownish gray (2.5Y 6/2)
foamy sand, grayish brown (2.5Y 5/2) moist; single
grain; loose, very friable; strong effervescence;
mildly alkaline.

The mollic epipedon ranges from 10 to 15 inches in
thickness. The depth to free carbonates ranges from 15
to 30 inches. The clay content in the control section
averages as low as 8 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). It is
fine sandy loam or sandy loam and is 7 to 10 inches
thick. The B2 horizon has value of 4 or 5 (3 or 4 moist)
and chroma of 2 or 3. It is fine sandy loam or sandy
loam. Some pedons do not have a B3 horizon. The C
horizon is dominantly loamy fine sand, fine sandy loam,
loamy sand, or fine sand, but clay loam glacial till is at a
depth of 40 to 60 inches in some pedons.

Tansem series

The Tansem series consists of deep, well drained soils
formed in loamy and silty glaciolacustrine sediments on
uplands. Permeability is moderate. Slopes range from 2
to 6 percent.

Tansem soils commonly are near Bryant, Lehr,
Roseglen, Tansem Variant, and Williams soils. Bryant,
Lehr, and Williams soils are in positions on the
landscape similar to those of the Tansem soils. Bryant
soils contain more silt throughout and less sand between
depths of 10 and 40 inches than the Tansem soils. Lehr
soils have gravelly sand within a depth of 20 inches.
Williams soils have an argillic horizon. Roseglen soils
have a mollic epipedon that is more than 16 inches
thick. They are in swales. Tansem Variant soils do not
have a B horizon. They are higher on the landscape than
the Tansem soils.

Typical pedon of Tansem loam, in an area of Tansem-
Roseglen loams, 2 to 6 percent slopes, 195 feet south
and 2,560 feet east of the northwest corner of sec. 6, T.
128 N, R. 69 W.
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Ap—0 to 7 inches; dark grayish brown (10YR 4/2) loam,
very dark brown (10YR 2/2) moist; weak fine
granular structure; slightly hard, friable; neutral;
abrupt smooth boundary.

B2—7 to 15 inches; dark grayish brown (10YR 4/2)
loam, very dark grayish brown (10YR 3/2) moist;
weak medium prismatic structure parting to weak
medium subangular blocky; slightly hard, friable;
neutral; clear wavy boundary.

C1ca—15 to 29 inches; white (2.5Y 8/2) silt loam, light
brownish gray (2.5Y 6/2) moist; massive; slightly
hard, friable; few medium accumulations of
carbonate; strong effervescence; mildly alkaline;
gradual wavy boundary.

C2—29 to 38 inches; light gray (2.5Y 7/2) loam, grayish
brown (2.5Y 5/2) moist; common fine distinct gray
(10YR 6/1) mottles; massive; slightly hard, friable;
strong effervescence; mildly alkaline; clear wavy
boundary.

C3—38 to 54 inches; light brownish gray (2.5Y 6/2)
loam, grayish brown (2.5Y 5/2) moist; common fine
distinct gray (10YR 6/1) mottles; massive; slightly
hard, friable; strong effervescence; mildly alkaline;
clear wavy boundary.

IIC4—54 to 60 inches; light brownish gray (2.5Y 6/2)
clay loam stratified with thin layers of very fing sand,
grayish brown (2.5Y 5/2) moist; common fine
distinct gray (10YR 6/1) and yellowish brown (10YR
5/8) and few fine distinct yellowish red (5YR 5/8)
mottles; massive; slightly hard, firm; strong
effervescence; mildly alkaline.

The thickness of the solum and the depth to free
carbonates range from 14 to 20 inches. The moliic
epipedon ranges from 7 to 16 inches in thickness.

The A horizon has value of 4 or 5 (2 or 3 moist). It is
loam or silt loam and is 5 to 10 inches thick. 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. Some pedons have a B3ca
horizon. The Cca horizon has value of 6 to 8 (4 to 6
moist) and chroma of 2 to 4. The carbonates are
disseminated or occur as accumulations. The lower part
of the C horizon has value of 5 to 7 (4 to 6 moist) and
chroma of 2 to 4. In some pedons it is stratified loam,
silt, silt loam, or fine sandy loam. Some pedons are finer
textured or have strata of gravelly sand below a depth of
40 inches.

Tansem Variant

The Tansem Variant consists of deep, well drained
soils formed in stratified sediments on glacial lake plains
in the uplands. Permeability is moderate. Slopes range
from 9 to 15 percent.

Tansem Variant soils are similar to Zahl soils and
commonly are near Bryant, Lihen, Roseglen, Tansem,
and Wabek soils. Bryant soils contain more silt
throughout and less sand between depths of 10 and 40
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inches than the Tansem Variant soils. They are lower on
the landscape than the Tansem Variant soils. Lihen soils
contain more sand in the solum than the Tansem Variant
soils. They are in similar positions on the landscape.
Roseglen soils have a moliic epipedon that is more than
16 inches thick. They are in swales. Tansem soils have a
prominent subsoil. They are lower on the landscape than
the Tansem Variant soils. Wabek soils have gravelly
sand within a depth of 14 inches. Zahl soils formed in
glacial till and are not stratified.

Typical pedon of Tansem Variant loam, 9 to 15
percent slopes, 1,190 feet north and 400 feet east of the
southwest corner of sec. 33, T. 126 N., R. 70 W.

Ap—oO0 to 7 inches; dark grayish brown (10YR 4/2) loam,
very dark grayish brown (10YR 3/2) moist; weak
medium subangular blocky structure parting to weak
fine granular; soft, friable; slight effervescence;
neutral; abrupt smooth boundary.

C1ca—7 to 13 inches; light brownish gray (2.5Y 6/2)
loam, grayish brown (2.5Y 5/2) moist; massive;
slightly hard, friable; common fine accumulations of
carbonate; strong effervescence; mildly alkaline;
gradual wavy boundary.

C2ca—13 to 24 inches; light brownish gray (2.5Y 6/2)
loam, grayish brown (2.5Y 5/2) moist; common fine
distinct dark yellowish brown (10YR 4/4) mottles;
massive; slightly hard, friable; common fine
accumulations of carbonate; strong effervescence;
mildly alkaline; abrupt irregular boundary.

C3—24 to 33 inches; light brownish gray (2.5Y 6/2) very
fine sandy loam stratified with thin lenses of silt
loam and fine sand, grayish brown (2.5Y 5/2) moist;
common fine distinct dark yeliowish brown (10YR
4/4) mottles; massive; slightly hard, friable; few fine
accumulations of carbonate; strong effervescence;
mildly alkaline; abrupt irregular boundary.

C4—33 to 60 inches; light gray (5Y 7/2) stratified fine
sand and silty clay loam, olive gray (5Y 5/2) moist;
common medium and fine distinct dark yellowish
brown (10YR 4/4) mottles; massive; slightly hard,
friable; few fine accumulations of carbonate; strong
effervescence; mildly alkaline.

The upper 3 to 5 inches is leached of carbonates in
some pedons. Reaction is neutral or mildly alkaline in the
A horizon and mildly alkaline or moderately alkaline in
the C horizon.

The A horizon has value of 4 or 5 (2 or 3 moist). It is
loam or fine sandy loam and is 4 to 8 inches thick. Some
pedons have an AC horizon. The C horizon has value of
5 to 7 (4 to 6 moist) and chroma of 2 to 4. It is stratified
fine sand to silty ciay loam.

Temvik series

The Temvik series consists of deep, well drained soils
formed in a silty mantle over loamy glacial till on
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uplands. Permeability is moderate in the subsoil and
moderately slow in the underlying material. Slopes range
from 3 to 6 percent.

Temvik soils are similar to Bryant soils and commonly
are near Bearpaw, Grassna, and Williams soils. Bearpaw
and Williams soils are in positions on the landscape
similar to those of the Temvik soils. Bearpaw soils
contain more clay in the subsoil than the Temvik soils,
and Williams soils contain more sand throughout and
less silt in the subsoil. Bryant soils do not have clay
loam glacial till within a depth of 40 inches. Grassna
soils have a mollic epipedon that is more than 16 inches
thick. They are in swales.

Typical pedon of Temvik silt loam, in an area of
Temvik-Grassna-Bearpaw complex, 1 to 6 percent
slopes, 1,464 feet east and 342 fest south of the
northwest corner of sec. 18, T. 128 N.,, R. 72 W.

Ap—0 to 8 inches; dark grayish brown (10YR 4/2) silt
loam, very dark grayish brown (10YR 3/2) moist;
weak coarse subangular blocky structure parting to
weak fine granular; soft, friable; neutral; abrupt
smooth boundary.

B2—8 to 22 inches; grayish brown (2.5Y 5/2) silt loam,
dark grayish brown (2.5Y 4/2) moist; moderate
medium prismatic structure parting to moderate
medium subangular blocky; slightly hard, friable;
neutral; clear smooth boundary.

B3—22 to 27 inches; light brownish gray (2.5Y 6/2) silt
loam, dark grayish brown (2.5Y 4/2) moist; weak
coarse prismatic structure parting to moderate
medium subangular blocky; slightly hard, friable;
neutral; clear wavy boundary.

IIC1—27 to 31 inches; light brownish gray (2.5Y 6/2)
loam, dark grayish brown (2.5Y 4/2) moist; massive;
slightly hard, friable; common fine accumulations of
carbonate; strong effervescence; moderately
alkaline; gradual wavy boundary.

IC2ca—31 to 47 inches; light gray (2.5Y 7/2) clay loam,
light brownish gray (2.5Y 6/2) moist; massive; hard,
firm, sticky and plastic; many fine accumulations of
carbonate; strong effervescence; moderately
alkaline; gradual smooth boundary.

IC3—47 to 60 inches; light brownish gray (2.5Y 6/2)
clay loam, grayish brown (2.5Y 5/2) moist; few fine
distinct strong brown (7.5YR 5/8) mottles; massive;
hard, firm, sticky and plastic; few fine accumulations
of carbonate; slight effervescence; moderately
alkaline.

The thickness of the solum ranges from 18.t0 30
inches. The depth to loamy glacial till ranges from 20 to
40 inches.

The A horizon has value of 4 or 5 (2 or 3 moist). It is
silt loam or loam that is 5 to 10 inches thick. The B2
horizon has hue of 10YR or 2.5Y, value of 4 or 5 (3 or 4
moist), and chroma of 2 or 3. The IIC horizon has hue of
2.5Y or 5Y, value 5 to 7 (4 to 6 moist), and chroma of 2
to 4.

Soil survey

Tonka series

The Tonka series consists of deep, poorly drained
soils formed in local alluvium in depressions on uplands.
Permeability is slow. Slopes are 0 to 1 percent.

Tonka soils are similar to Nishon soils and commonly
are near Bowbells, Niobell, Nishon, and Williams soils.
The moderately well drained and well drained Bowbells
soils are in swales. Niobell soils have a natric horizon.
They are slightly higher on the landscape than the Tonka
soils. Nishon soils do not have a mollic epipedon. The
well drained Williams soils are on the higher parts of the
landscape.

Typical pedon of Tonka silt loam, in an area of Tonka-
Nishon silt loams, 1,780 feet east and 75 feet south of
the northwest corner of sec. 29, T. 125 N, R. 67 W.

A1—0 to 8 inches; dark gray (10YR 4/1) silt loam, black
(10YR 2/1) moist; weak fine granular structure in the
upper part and weak thin platy and fine granular in
the lower part; soft, friable; few medium and fine
roots; ‘slightly acid; abrupt wavy boundary.

A2—8 to 12 inches; light gray (10YR 7/1) loam, dark
grayish brown (10YR 4/2) moist; common fine
distinct yellowish brown (10YR 5/6) mottles;
moderate medium and thin platy structure; slightly
hard, friable; few fine and very fine roots; medium
acid;, abrupt wavy boundary.

B21t—12 to 22 inches; dark gray (10YR 4/1) silty clay,
very dark gray (10YR 3/1) moist; strong coarse
prismatic structure parting to moderate fine blocky;
very hard, firm, sticky and plastic; few fine and very
fine roots; bleached sand grains on tops of prisms
and along vertical faces of peds; medium acid;
gradual wavy boundary. ,

B22t—22 to 34 inches; grayish brown (10YR 5/2) silty
clay loam, dark grayish brown (10YR 4/2) moist;
common fine distinct dark yellowish brown (10YR
4/4) mottles; moderate coarse prismatic structure
parting to moderate medium and fine blocky; very
hard, firm, sticky and plastic; few fine and very fine
roots; slightly acid; clear wavy boundary.

B3ca—34 to 42 inches; light brownish gray (2.5Y 6/2)
silty clay loam, dark grayish brown (2.5Y 4/2) moist;
weak coarse prismatic structure parting to moderate
medium and fine blocky; hard, firm, sticky and
plastic; few fine and very fine roots; common fine
accumulations of carbonate; strong effervescence;
mildly alkaline; gradual wavy boundary.

IICgca—42 to 60 inches; light gray (5Y 7/2) clay loam,
olive gray (5Y 5/2) moist; common fine distinct
yellowish brown (10YR 5/6) mottles; weak medium
and fine blocky structure; hard, firm, sticky and
plastic; common fine accumulations of carbonate;
strong effervescence; mildly alkaline.

The thickness of the solum and the depth to free
carbonates range from 28 to 60 inches or more.
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The A horizon has hue of 10YR or is neutral in hue.
The A1 horizon has value of 3 or 4 (2 or 3 moist) and
chroma of 0 or 1. It is silt loam, loam, or silty clay loam
and ranges from 8 to 15 inches in thickness. The A2
horizon has value of 5 to 7 (3 to 5 moist) and chroma of
0 to 2. It has few or common, faint or distinct mottles. It
is loam, silt loam, or silty clay loam. It is 4 to 16 inches
thick, and it interfingers into the B2t horizon in some
pedons. Some pedons have an A&B horizon. The B2t
horizon has hue of 10YR, 2.5Y, or 5Y, value of 2 t0 4
moist, and chroma of 1 or 2. It is silty clay, clay loam,
clay, or silty clay loam. Some pedons do not have a B3
horizon.

Vallers series

The Vallers series consists of deep, poorly drained
soils formed in calcareous glacial till in shallow
depressions and drainageways. Permeability is
moderately slow. Slopes range from 0 to 2 percent.

Vallers soils commonly are near Bowbells, Hamerly,
Parnell, Regan, and Williams soils. The well drained and
moderately well drained Bowbells soils are in swales.
Hamerly soils do not have mottles within a depth of 20
inches. They are slightly higher on the landscape than
the Vallers soils. The very poorly drained Parnell soils
are in depressions. Regan soils contain more silt
throughout and less sand between depths of 10 and 40
inches than the Vallers soils. They are in positions on
the landscape similar to those of the Vallers soils. The
well drained Williams soils are on uplands.

Typical pedon of Vallers silty clay loam, 222 feet north
and 1,012 feet east of the southwest corner of sec. 19,
T.125 N, R. 72 W.

A1—0 to 7 inches; gray (10YR 5/1) silty clay loam, black
(10YR 2/1) moist; moderate medium granular
structure; slightly hard, friable, slightly sticky and
plastic; strong effervescence; moderately alkaline;
clear smooth boundary.

ACca—7 to 13 inches; gray (10YR 5/1 and 6/1) silty
clay loam, black (10YR 2/1) and dark gray (10YR
4/1) moist; weak fine subangular blocky structure;
slightly hard, friable, slightly sticky and plastic;
violent effervescence; mildly alkaline; gradual
smooth boundary.

C1gca—13 to 36 inches; gray (5Y 6/1) clay loam, dark
gray (5Y 4/1) moist; few fine distinct yellowish
brown (10YR 5/6) mottles; massive; slightly hard,
friable, sticky and plastic; violent effervescence;
moderately alkaline; gradual smooth boundary.

C2gca-—36 to 41 inches; light gray (5Y 7/1) clay loam,
gray (5Y 5/1) moist; common fine distinct yellowish
brown (10YR 5/6) mottles; massive; slightly hard,
friable; violent effervescence; moderately alkaline;
clear smooth boundary.

C3g—41 to 60 inches; light gray (5Y 7/1) clay loam,
olive gray (5Y 5/2) moist; common fine and medium
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distinct yellowish brown (10YR 5/8) mottles;
massive; slightly hard, friable; strong effervescence;
moderately alkaline.

The mollic epipedon ranges from 7 to 22 inches in
thickness. The calcium carbonate equivalent ranges from
20 to 35 percent within a depth of 16 inches.

The A horizon has hue of 10YR or 2.5Y or is neutral in
hue. It has value of 4 or 5 (2 or 3 moist) and chroma of
0 or 1. It is clay loam, silty clay loam, or loam and is 6 to
18 inches thick. It is mildly alkaline or moderately
alkaline. Some pedons do not have an ACca horizon.
The C horizon has hue of 2.5Y or 5Y, value of 4 to 7,
and chroma of 1 to 3.

Vida series

The Vida series consists of deep, well drained soils
formed in glacial till on uplands. Permeability is moderate
in the solum and moderately slow in the underlying
material. Slopes range from 3 to 25 percent.

Vida soils are similar to Williams soils and commonly
are near Bowbells, Williams, Zahill, and Zahl soils.
Bowbells soils have a mollic epipedon that is more than
16 inches thick. They are in swales. Williams soils do not
have carbonates within a depth of 10 inches. Zahill and
Zahl soils are on the higher parts of the landscape.
Zahill soils do not have a mollic epipedon, and Zahl soils
do not have an argillic horizon.

Typical pedon of Vida loam (fig. 11), in an area of
Vida-Williams-Bowbells loams, 2 to 15 percent slopes,
320 feet east and 175 feet north of the southwest corner
of sec. 27, T. 125 N., R. 69 W.

A1—0 to 4 inches; dark grayish brown (10YR 4/2) loam,
very dark brown (10YR 2/2) moist; weak and
moderate medium and fine granular structure; hard,
friable; many fine roots; neutral; clear wavy
boundary.

B2t—4 to 9 inches; dark grayish brown (10YR 4/2) clay
loam, very dark grayish brown (10YR 3/2) moist;
moderate coarse and medium prismatic structure
parting to moderate medium subangular blocky;
hard, friable; many fine roots; thin patchy shiny films
on faces of peds; mildly alkaline; clear wavy
boundary.

B3ca—9 to 21 inches; light brownish gray (2.5Y 6/2)
clay loam, dark grayish brown (2.5Y 4/2) moist;
weak coarse prismatic structure parting to weak
coarse and medium subangular blocky; slightly hard,
friable; few very dark grayish brown (10YR 3/2)
coatings on faces of peds; common fine roots;
common medium and fine accumulations of
carbonate; strong effervescence; mildly alkaline;
clear wavy boundary.

C1ca—21 to 29 inches; light brownish gray (2.5Y 6/2)
clay loam, grayish brown (2.5Y 5/2) moist; common
fine distinct yellowish brown (10YR 5/6) mottles;
massive; hard, firm, slightly sticky and plastic;
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common fine distinct dark brown (7.5YR 4/4) iron C2—29 to 60 inches; light brownish gray (2.5Y 6/2) clay
stains; common fine accumulations of carbonate; loam, grayish brown (2.5Y 5/2) moist; common fine
strong effervescence; moderately alkaline; gradual distinct yellowish brown (10YR 5/6) mottles;

wavy boundary. massive; hard, firm, sticky and plastic; common fine

distinct dark brown (7.5YR 4/4) iron stains; few fine
accumulations of carbonate; strong effervescence;
moderately alkaline.

The thickness of the solum ranges from 8 to 24
inches. Free carbonates are within a depth of 10 inches.
The A horizon has value of 3 or 4 (2 or 3 moist) and

chroma of 2 or 3. It is clay loam, loam, or extremely
stony loam and is 2 to 7 inches thick. The B2t horizon
has hue of 10YR or 2.5Y, value of 4 or 5 (3 or 4 moist),
and chroma of 2 or 3. The C horizon has hue of 10YR or
2.5Y, value of 6 or 7 (4 to 6 moist), and chroma of 1 to
4. It is loam or. clay loam. The mottles and stains in this
horizon are inherited from the parent material.

Wabek series

The Wabek series consists of excessively drained soils
on terraces and outwash plains. These soils are very
shallow or shallow over gravelly sand. They formed in
glacial outwash. Permeability is very rapid. Slopes range
from 2 to 20 percent.

Wabek soils commonly are near Bowdle, Lehr, and
Tally soils. Bowdle soils are 20 to 40 inches deep over
gravelly material.. They are lower on the landscape than
the Wabek soils. Lehr and Tally soils are in positions on
the landscape similar to those of the Wabek soils. Lehr
soils are 14 to 20 inches deep over gravelly sand. In
Tally soils the content of gravel is, by volume, less than
35 percent between depths of 10 and 40 inches.

Typical pedon of Wabek gravelly loam, 6 to 20 percent
slopes (fig. 12), 924 feet west and 160 feet north of the
southeast corner of sec. 8, T. 126 N., R. 69 W.

A1—0 to 6 inches; dark grayish brown (10YR 4/2)
gravelly loam, very dark brown (10YR 2/2) moist;
weak fine granular structure; soft, very friable;
neutral; gradual smooth boundary.

IC1—6 to 9 inches; dark grayish brown (10YR 4/2)
gravelly sandy loam, very dark grayish brown (10YR
3/2) moist; single grain; loose; slight effervescence;
neutral; gradual smooth boundary.

IIC2ca—9 to 60 inches; multicolored gravelly sand;
single grain; loose; violent effervescence; mildly
alkaline.

The depth to gravelly sand ranges from 7 to 14
inches. The depth to free carbonates generally ranges
from 4 to 9 inches, but some pedons do not have free
carbonates.

The A horizon has value of 4 or 5 (2 or 3 moist). It
typically is gravelly loam but is loam, sandy loam, loamy

Figure 11.—Profile of Vida loam. Calcium carbonate is at )
a depth of about 9 inches. Depth is marked sand, or gravelly loamy sand in some pedons. It ranges

in feet. from 5 to 11 inches in thickness.
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moderate in the subsoil and moderately slow in the
underlying material. Slopes range from 0 to 15 percent.

Williams soils are similar to Greenway and Vida soils
and commonly are near Bowbells, Niobell, Tonka, Vida,
and Zaht soils. Bowbells soils have a mollic epipedon
that is more than 16 inches thick. They are in swales.
The underlying material in Greenway soils is more dense
and more compact than that in the Williams soils. Niobell
soils have a natric horizon. They are on the less sloping
parts of the landscape. Tonka soils are poorly drained
and are in depressions. Vida soils have free carbonates
within a depth of 10 inches. Zahl soils do not have an
argillic horizon. Vida and Zahl soils are on the steeper
parts of the landscape above the Williams soils.

Typical pedon of Williams loam, in an area of Williams-
Bowbells-Tonka complex, O to 3 percent slopes, 2,500
feet west and 236 feet south of the northeast corner of
sec. 33, T. 125 N, R. 68 W.

A1—0 to 6 inches; dark grayish brown (10YR 4/2) loam,
very dark brown (10YR 2/2) moist; weak fine
granular structure; slightly hard, friable; many fine
roots; neutral; clear wavy boundary.

B21t—6 to 12 inches; dark grayish brown (10YR 4/2)
clay loam, very dark grayish brown (10YR 3/2)
crushing to dark brown (10YR 3/3) moist; moderate
medium prismatic structure parting to moderate
medium subangular blocky; hard, friable; many fine
roots; thin patchy shiny films on faces of peds;
neutral; clear wavy boundary.

B22t—12 to 17 inches; brown (10YR 5/3) clay loam,
dark brown (10YR 4/3) moist; moderate medium
prismatic structure parting to moderate medium
subangular blocky; hard, friable; common fine roots;
thin patchy shiny films on faces of peds; neutral;
clear wavy boundary.

B3ca—17 to 25 inches; light brownish gray (2.5Y 6/2)
clay loam, dark grayish brown (2.5Y 4/2) moist;
weak coarse prismatic structure parting to weak
medium subangular blocky;. hard, friable; few fine
roots; thin patchy shiny films on faces of peds;
common fine and few medium accumulations of
carbonate; strong effervescence; mildly alkaline;
gradual wavy boundary.

C1ca—25 to 42 inches; light brownish gray (2.5Y 6/2)
clay loam, grayish brown (2.5Y 5/2) moist; common
fine distinct yellowish brown (10YR 5/6) and few

Figure 12.—Profile of Wabek gravelly loam, 6 to 20 fine distinct gray (10YR 6/1) and strong brown
percent slopes. Gravelly sand-is at a depth of (7.5YR 5/6) mottles; massive; hard, friable, sticky
about 9 inches. Depth is marked in feet. and slightly plastic; common fine accumulations of

- . carbonate; strong effervescence; moderately
Williams series alkaline; gradual wavy boundary.
The Williams series consists of deep, well drained C2—42 to 60 inches; light brownish gray (2.5Y 6/2) clay

soils formed in glacial till on uplands. Permeability is loam, grayish brown (2.5Y 5/2) moist; many fine
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distinct yellowish brown (10YR 5/6) and few fine
distinct.gray (1T0YR 6/1) and strong brown (7.5YR
5/6) mottles; massive; hard, firm, slightly sticky and
plastic; few fine accumulations of carbonate; few
fine distinct concretions of manganese oxide; strong
effervescence; moderately alkaline.

The thickness of the solum and the depth to free
carbonates range from 10 to 30 inches. The A horizon is
loam, silt loam, or clay loam and is 4 to 9 inches thick. It
has value of 4 or 5 (2 or 3 moist). In some areas that
support native grass, the upper 1 to 3 inches has
chroma of 1. The B horizon has value of 4 t0 6 (3to 5
moist) and chroma of 2 or 3. It is loam or clay loam. The
clay content in this horizon averages as low as 24
percent in some pedons and as high as 35 percent in
others. The C horizon has hue of 2.5Y or 5Y, value of 5
to 8 (4 to 6 moist), and chroma of 2 to 4. It is loam or
clay loam. The mottles in this horizon are inherited from
the parent material.

Zahill series

The Zahill series consists of deep, well drained soils
formed in glacial till on ridges in the uplands.
Permeability is moderately slow. Slopes range from 15 to
25 percent.

Zahill soils are similar to Zahl soils and commonly are
near Bowbells, Vida, Williams, and Zahl soils. Bowbells
soils have a mollic epipedon that is more than 16 inches
thick. They are in swales and on toe slopes. Vida and
Williams soils have an argillic horizon. Vida soils are on
the upper side slopes, and Williams soils are on the
middle side slopes. The surface layer of Zahl soils is
thicker than that of the Zahill soils.

Typical pedon of Zahill loam, in an area of Vida-Zahill
loams, 15 to 25 percent slopes, 2,308 feet east and 48
feet south of the northwest corner of sec. 18, T. 126 N,
R. 69 W.

A1—0 to 3 inches; dark grayish brown (10YR 4/2) loam,
very dark grayish brown (10YR 3/2) moist; weak fine
granular structure; soft, very friable; mildly alkaline;
clear wavy boundary.

C1ca—3 to 10 inches; light brownish gray (10YR 6/2)
loam, grayish brown (10YR 5/2) moist; weak coarse
prismatic structure parting to weak coarse and
medium subangular blocky; slightly hard, friable;
many medium and fine accumulations of carbonate;
strong effervescence; mildly alkaline; gradual wavy
boundary.

C2ca—10 to 27 inches; light brownish gray (2.5Y 6/2)
clay loam, grayish brown (2.5Y 5/2) moist; weak
coarse and medium subangular blocky structure;
slightly hard, friable; common medium and fine
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accumulations of carbonate; strong effervescence;
mildly alkaline; gradual wavy boundary.

C3—27 to 40 inches; light brownish gray (2.5Y 6/2) clay
loam, grayish brown (2.5Y 5/2) moist; massive;
slightly hard, friable; strong effervescence;
moderately alkaline; gradual wavy boundary.

C4—40 to 60 inches; light brownish gray (2.5Y 6/2) clay
loam, grayish brown (2.5Y 5/2) moist, massive;
hard, friable; strong effervescence; moderately
alkaline.

Free carbonates are at the surface in some pedons.
The A horizon has value of 4 or 5. It is loam or clay loam
and is 2 to 4 inches thick. The C horizon has hue of
10YR, 2.5Y, or 5Y, value of 5 or 6 (4 or 5 moist), and
chroma of 2 or 3.

Zahl series

The Zahl series consists of deep, well drained soils
formed in glacial till on uplands. Permeability is moderate
in the upper horizons and moderately slow in the
underlying material. Slopes range from 6 to 15 percent.

Zahl soils are similar to Tansem Variant and Zabhill
soils and commonly are near Bowbells, Vida, Williams,
and Zahill soils. Bowbells, Vida, and Williams soils have
an argillic horizon. Bowbells soils have a mollic epipedon
that is more than 16 inches thick. They are in swales
and on toe slopes. Vida soils are on the upper side
slopes, and Williams soils are on the middle side slopes.
Tansem Variant soils formed in stratified sediments. The
surface layer of Zahill soils is thin.

Typical pedon of Zahl loam, in an area of Vida-Zahl
loams, 6 t0 15 percent slopes, 2,360 feet south and 310
feet east of the northwest corner of sec. 23, T. 127 N.,
R. 68 W.

A11—0 to 2 inches; dark grayish brown (10YR 4/2)
loam, very dark grayish brown (10YR 3/2) moist;
weak medium and fine subangular blocky structure
parting to weak very fine granular; slightly hard,
friable; many roots; neutral; clear smooth boundary.

A12—2 to 6 inches; grayish brown (10YR 5/2) loam,
very dark grayish brown (10YR 3/2) moist; weak
medium subangular blocky structure parting to weak
fine granular; slightly hard, friable; common roots;
strong effervescence; mildly alkaline; clear smooth
boundary.

C1—6 to 26 inches; light gray (2.5Y 7/2) clay loam,
grayish brown (2.5Y 5/2) moist; weak medium and
fine subangular blocky structure; soft, very friable;
common roots; common fine accumulations of
carbonate; violent effervescence; mildly alkaline;
clear smooth boundary.
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C2—26 to 60 inches; light brownish gray (2.5Y 6/2) clay
loam, grayish brown (2.5Y 5/2) moist; common fine
distinct yellowish brown (10YR 5/6) mottles;
massive; slightly hard, friable; few fine
accumulations of carbonate; strong effervescence;

moderately alkaline.
The content of clay in the control section averages as

low as 20 percent in some pedons and as high as 30
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percent in others. Free carbonates are within a depth of
10 inches.

The A horizon has hue of 10YR or 2.5Y and value of 3
to 5 (2 or 3 moist). It is loam or clay loam and ranges
from 4 to 8 inches in thickness. Some pedons have an
AC horizon. 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.
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Soil forms when chemical and physical processes act
on geologically deposited or accumulated material. The
characteristics of the soil at any given point are
determined by the physical and mineralogical
composition of the parent material, the climate under
which the soil material has accumulated and existed
since accumulation, the plant and animal life on and in
the soil, the relief, and the length of time that the forces
of soil formation have acted on the soil material.

Climate and plant and animal life, chiefly plants, are
active factors of soil formation. They act on the parent
material and slowly change it to a natural body that has
genetically related horizons. The effects of climate and
plant and animal life are conditioned by relief. The parent
material affects the kind of soil profile that forms and, in
extreme cases, determines it almost entirely. Finally,
time is needed for changing the parent material into a
soil having genetically related horizons. Usually, a long
time is required for development of distinct horizons.

The factors of soil formation are so closely interrelated
in their effects on the soil that few generalizations can
be made regarding the effect of any one factor unless
conditions are specified for the other four. The following
paragraphs relate the factors of soil formation to the
soils in McPherson County.

climate

Climate directly influences the rate of chemical and
physical weathering. McPherson County has a
continental climate marked by cold winters and hot
summers. This climate favors the growth of grasses and
the resulting accumulation of organic matter in the upper
part of the soil. The precipitation is sufficient to leach
carbonates in most soils to an average depth of about
16 inches. The climate 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
McPherson County the tall and mid prairie grasses have

had more influence than other living organisms on soil
formation. As a result of these grasses, the surface layer
of many soils has a moderate or high content of organic
matter. Bowbells soils are an example.

Earthworms, insects, and burrowing animals help to
keep the soil open and porous. Bacteria and fungi
decompose plant residue, thus releasing nutrients that
plants use as food.

parent material

Most of the soils in McPherson County formed in
glacial material derived from preglacial formations of
gneiss, granite, limestone, sandstone, siltstone, and
shale. The glacier ground up and mixed this material.
The resultant mass is an aggregate of sand, silt, and
clay and some rock fragments.

The county is in two physiographic regions. The
eastern third is on the James River Lowland, and the
western two-thirds is on the Missouri Coteau. The
boundary between these two regions is marked by the
Missouri Escarpment.

The Missouri Coteau is rolling to hilly and has a poorly
defined drainage pattern and many potholes and
sloughs. In places as much as 250 feet of glacial till
overlies the shale bedrock. During glaciation the glacial
ice in this region had a thick overburden of “‘superglacial
till”” (fig. 13, top). The resulting landforms are
characteristic of glacial stagnation (6). Examples are
dead-ice moraines; formerly ice-walled lake plains;
circular disintegration ridges, which have the appearance
of doughnuts on aerial photos; and gravelly ridges of
collapsed stream alluvium (fig. 13, bottom) (5). A rolling
to hilly dead-ice moraine formed when the glacial ice
beneath the superglacial till melted. Vida, Zahill, and
Williams soils are typical of the soils that formed on this
landscape. Many depressional soils, such as Tonka and
Parnell, also formed on this landscape.

As the ice melted, streams formed on the superglacial
till and along the margin of the glacier. These streams
deposited coarse material along the channels. Bowdle,
Lehr, and Wabek soils formed in this gravelly
superglacial stream alluvium. Perennial lakes are also in
these areas. They commonly are saline.

Ice-walled lake plains formed where a superglacial
stream terminated in a lake. The finer textured material
settled in the lake, and after a time the sediments
became very thick. As the glacial ice melted, a formation
resembling a mesa remained. The formerly ice-walled
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Figure 13.—Top:Missouri Coteau during the glacial period.
Bottom: Present-day Missouri Coteau.
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lake plain is higher than the surrounding landscape.
Mondamin and Bryant soils formed in these sediments.

Niobell and Noonan soils formed in glacial till having a
high content of salts. Bowbells and Williams soils,
however, have not been affected by saline ground water.

Bowbells, Grail, Parnell, and Tonka are examples of
soils formed partly or entirely in local alluvium washed in
from adjacent sloping uplands. Harriet, Ranslo, and
Straw soils formed in alluvium deposited by streams.

relief

Relief affects drainage, runoff, erosion, plant cover,
and soil temperature. Zahill 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
erosion. These soils are calcareous at or near the
surface. The layers in which organic matter accumulates
are thin.
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The runoff rate is slower on the Bryant and Williams
soils than on the Zahill soils. As a result, more moisture
penetrates the surface and the layers in which organic
matter accumulates are thicker. Also, calcium carbonate
is leached to a depth of more than 10 inches.

Bowbells and Grassna soils are in swales that receive
extra moisture in the form of runoff from adjacent soils.
The layers in which organic matter accumulates are
thicker than those in the Bryant and Williams soils. Also,
calcium carbonate is leached to a greater depth. The
seasonal high water table in areas where drainage is
impeded favors the concentration of salts in Harriet 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
McPherson County are young. The youngest are those
on active flood plains, such as Straw soils.
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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

Boulders. Rock fragments larger than 2 feet (60
centimeters) in diameter.

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.

Claypan. A slowly permeable soil horizon that contains
much more clay than the horizons above it. A
claypan is commonly hard when dry and plastic or
stiff when wet.

Complex, 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.

Friable.—When moist, crushes easily under gentle
pressure between thumb and forefinger and can
be pressed together into a lump.

Firm.—When moist, crushes under moderate
pressure between thumb and forefinger, but
resistance is distinctly noticeable.

Plastic.—When wet, readily deformed by moderate
pressure but can be pressed into a lump; will form
a “wire” when rolled between thumb and
forefinger.

Sticky.—When wet, adheres to other material and
tends to stretch somewhat and pull apart rather
than to pull free from other material.
Hard.—When dry, moderately resistant to
pressure; can be broken with difficulty between
thumb and forefinger.

Soft—When dry, breaks into powder or individual
grains under very slight pressure.
Cemented.—Hard; little affected by moistening.

Contour farming. Growing crops in rows or strips that
follow the contour.

Control section. The part of the soil on which
classification is based. The thickness varies among
different kinds of soil, but for many it is that part of
the soil profile between depths of 10 inches and 40
or 80 inches.

Corrosive. High risk of corrosion to uncoated steel or
deterioration of concrete.

Cutbanks cave (in tables). The walls of excavations
tend to cave in or slough.

Deferred grazing. Postponing grazing or resting grazing
land for a prescribed period.

Drainage class (natural). Refers to the 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 rapidly. The soils in this class generally 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.
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Moderately well drained.—Water is removed from
the soil so slowly that the upper 20 to 40 inches
has the motties 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 motties 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.

Eroslon. The wearing away of the land surface by water,
wind, ice, or other geologic agents and by such
processes as gravitational creep.

Erosion (geologic). Erosion caused by geologic
processes acting over long geologic periods and
resulting in the wearing away of mountains and the
building up of such landscape features as flood
plains and coastal plains. Synonym: Natural
erosion.

Erosion (accelerated). Erosion much more rapid
than geologic erosion, mainly as a result of the
activities of man or other animals or of a
catastrophe in nature, for example, fire, that
exposes the surface.

Excess fines (in tables). Excess silt and clay in the soil.
The soil 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.

Fallow. Cropland left idle in order to restore productivity
through accumulation of moisture. Summer fallow is
common in regions of limited rainfall where cereal
grains are grown. The soil is tilled for at least one
growing season for weed control and decomposition
of plant residue.

Fertility, soll. The gquality that enables a soil to provide
plant nutrients, in adequate amounts and in proper
balance, for the growth of specified plants when
light,.moisture, temperature, tilth, and other growth
factors are favorable.

Soil survey

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.

Glaciolacustrine deposits. Material ranging from fine
clay to sand derived from glaciers and deposited in
glacial lakes mainly by glacial melt water. Many
deposits are interbedded or laminated.

Grassed waterway. A natural or constructed waterway,
typically broad and shallow, seeded to grass as
protection against erosion. Conducts surface water
away from cropland.

Gravel. Rounded or angular fragments of rock up to 3
inches (2 millimeters to 7.5 centimeters) in diameter.
An individual piece is a pebble.

Horizon, soil. A layer of soil, approximately parallel to
the surface, having distinct characteristics produced
by soil-forming processes. In the identification of soil
horizons, an upper case letter represents the major
horizons. Numbers or lower case letters that foliow
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:

0 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 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
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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 Il 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 |f_part of
the acreage is artificially drained and part is
undrained.

Infiltration. The downward entry of water into the
immediate surface of soil or other material, as
contrasted with percolation, which is movement of
water through soil layers or material.

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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Lacustrine deposit (geology). Material deposited in lake
water and exposed when the water level is lowered
or the elevation of the land is raised.

Large stones (in tables). Rock fragments 3 inches (7.5
centimeters) or more across. Large stones adversely
affect the specified use of the soil.

Liquld limit. The moisture content at which the soil
passes from a plastic to a liquid state.

Loam. Soil material that is 7 to 27 percent clay particles,
28 to 50 percent silt particles, and less than 52
percent sand particles.

Loess. Fine grained material, dominantly of silt-sized
particles, deposited by wind.

L.ow strength. The soil is not strong enough to support
loads.

Minimum tillage. Only the tillage essential to crop
production and prevention of soil damage.

Moraine (geology). An accumulation of earth, stones,
and other debris deposited by a glacier. Some types
are terminal, lateral, medial, and ground.

Morphology, soil. The physical makeup of the soil,
including the texture, structure, porosity,
consistence, color, and other physical, mineral, and
biological properties of the various horizons, and the
thickness and arrangement of those horizons in the
soil profile.

Neutral soll. 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.

Permeabillty. 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.......ccomreercnmererrmssiasiennenaons less than 0.06 inch
SIOW...oiriiereereccnranrrssssecesrsnrsssesessees 0.06 to 0.20 inch
Moderately slow. 0.2 to 0.6 inch

Moderats......... 0.6 inch to 2.0 mches

Very rapid more than 20 inches
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Phase, solil. A subdivision of a soil series based on
features that affect its use and mangement. 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, soll. 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 grasstands, savannas,
many wetlands, some deserts, tundras, and areas
that support certain forb and shrub communities.

Range condltion. The present composition of the plant
community on a range site in relation to the
potential natural plant community for that site.
Range condition is expressed as excellent, good,
fair, or poor, on the basis of how much the present
plant community has departed from the potential.

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.

Reaction, soll. A measure of acidity or alkalinity of a
soil, expressed in pH values. A soil that tests to pH
7.0 is described as precisely neutral in reaction
because it is neither acid nor alkaline. The degree of
acidity or alkalinity is expressed as—

pH
Extremely acid ..below 4.5
Very strongly acid 4510 5.0
Strongly acid 511055
Medium acid.. 56106.0
Slightly acid. 6.11t0 6.5
Neutral ..6.61t073
Mildly alkaline .74t078
Moderately alkaline 7.9to0 8.4
Strongly alkaline 8.5 to 8.0

Very strongly alkaline..........c.ccoooeeecennvenne 9.1 and higher

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.

Soil survey

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, soll. A group of soils that have profiles that are
almost alike, except for differences in texture of the
surface layer or of the underlying material. All the
soils of a series have horizons that are similar in
composition, thickness, and arrangement.

Shrink-swell. The shrinking of soil when dry and the
swelling when wet. Shrinking and swelling can
damage roads, dams, building foundations, and
other structures. It can also damage plant roots.

Slit. As a soil separate, individual mineral particles that
range’in diameter from the upper limit of ciay (0.002
millimeter) to the lower limit of very fine sand (0.05
millimeter). As a-soil textural class, soil that is 80
percent or more silt and less than 12 percent clay.

Slope. The inclination of the land surface from the
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.

Slope (in tables). Slope is great enough that special
practices are required to insure satisfactory
performance of the soil for a specific use.

Small stones. (in tables). Rock fragments less than 3
inches (7.5 centimeters) in diameter. Small stones
adversely affect the specified use of the sail.

Soll. A natural, three-dimensional body at the earth’s
surface. It is capable of supporting plants and has
properties resulting from the integrated effect of
climate and living matter acting on earthy parent
material, as conditioned by relief over periods of
time.

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 ..2.010 1.0
Coarse sand........cccoveeereereenrerensraneenne 1.0 t0 0.5
Medium sand 0.5 to 0.26
Fine 8and......cccovvieirnmrerceremencennsensrensrerennne 0.25 t0 0.10
Very fine sand ....0.10 t0 0.05
Siltocovereri e 0.05 to 0.002
ClaY....orrcmiieiiessenie 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 incheés (25 to 60
centimeters) in diameter.
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Stony. Refers to a soil containing stones in numbers
that interfere with or prevent tillage.

Stripcropping. Growing crops in a systematic
arrangement of strips or bands which provide
vegetative barriers to wind and water erosion.

Structure, soll. 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).

Stubble mulch. Stubble or other crop residue left on the
soil or partly worked into the soil. It protects the soil
from wind and water erosion after harvest, during
preparation of a seedbed for the next crop, and
during the early growing period of the new crop.

Subsoll. Technically, the B horizon; roughly, the part of
the profile below plow depth.

Subsoiling. 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 subdivisions 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
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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, soil. 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, sift, 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.

Tilth, soll. The physical condition of the soil as related
to tillage, seedbed preparation, seedling emergence,
and root penetration.

Topsoll. The upper part of the soil, which is the most
favorable material for plant growth. It is ordinarily
rich in organic matter and is used to topdress
roadbanks, lawns, and land affected by mining.

Variant, soll. A soil having properties sufficiently
different from those of other known soils to justify a
new series name, but occurring in such a limited
geographic area that creation of a new series is not
justified.
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TABLE 1,--TEMPERATURE AND PRECIPITATION

[Data were recorded in the period 1959-77 at Leola, South Dakota)

Temperature Precipitation

i H 2 years In T2 years iIn 107
] 1

—— o —— -

] T
i i ! 10 will have-- { Average ! will have-- | Average
Month |Average|Average|Average| H {number of|Average| ] inumber of}Average
| daily | daily | ! Maximum | Minimum | growing ! | Less | More |days with|snowfall
imaximum|{minimum| itemperature!temperature} degree | ithan--jthan--{0.10 inch|
| ' ! ! higher ! lower | days® i ' } ! or more |
! i ! ! than-- ! than-- ' ! i ! i {
T OF 1 9F 1 YF 1 OF i UF 7 Unlts | In 7 In 7 In | H In
! - | - ! - ! - ! - ! ! R i -
Januarye---} 19.2 | =1.7 | 8.8 | 48 : -30 ! o | L1 13 .64 2 ! 4.9
! | | | i ! : i ' i |
February---i 27.2 E 5.6 E 16.4 E 53 E =24 E 0 ; .53 E .18 j .80 E 2 E 7.8
] I ] ] ] [} I ] I ]
Marche=een- ! 39.0 } 16.7 { 27.9 | 72 ! -17 ! 8o | 1.01 1} .20} 1.65 | 2 ! 5.0
i | ! ! | ! ! ] i i |
Aprile----- E 55.7 E 30.5 5 43.1 E 87 E 8 5 159 ! 2.38 E 1.00 E 3.49 5 5 E 4.6
] 1 1 | ] ] ] 1 ] ] '
Mayemmmema— E 69.3 5 41.9 5 55.6 ; 92 ; 21 : 48y : 3.15 5 1.61 i 4.40 E 7 i .0
] 1 ] ] ] 1 ]
June-=eee-- E 79.3 E 52.6 j 66.0 5 98 ! 38 i 780 E 3.49 E 1.44 E 5.15 E 6 E .0
] i ] ] ] 1 1 1 ] i ]
Julyemene-- E 86.0 ! 57.1 E 71.6 E 103 E 43 i 980 ; 2.73 E 1.15 E 3.99 5 5 E .0
i 1 ] ] ] 1 1 ] 1 ]
Auguste---- ! 85.2 E 55.0 | 70.1 E 103 E 40 : 933 : 1.97 E .75 E 2.95 E y ! .0
] i 1 ] [} L] ] i ]
September--} 72.6 | 43.8 | 58.2 | 97 ! 23 i 546 | 1.71 4§ .37 | 2.76 | ] ' .1
! i | 1 ! ! ! ] ! i ]
October----i 61.0 E 33.6 | 47.3 : 87 ' 13 E 256 | 1.02 % .39 E 1.52 | 2 | .6
| i i i i ! i ] i !
November---} 40.3 E 18.6 3 29.5 5 70 ! -9 ' 1 E .55 E .10 i .88 E 2 E 5.5
[] 1
] ] | ] ) ] 1 ] I
December---} 25.2 | 5.4 1 15.3 | 56 ! -26 | 0 | 510 18 TT 2 ' 6.2
! i i i ! ! : i | i ]
1 } i ! ! ! ! ] ! ! |
Yearly: | ! | | ! | ! | ' i !
i i ! | i ! ! | 1 ! i
Average-~! 55,0 | 30.1 } 42.5 | — i - ! —— e A B -— | ==
! ! | ! ! | ! ! | ! '
Extreme--i -—— E -— E -—— i 106 E -30 ! ——— ; ——— E -—— E -—— ; -— E -—-
] 1 ] ] ] 1 ] I ]
Total----i -—— ! - ! -— i —— ; ——— : 4,229 : 19.46 !15.81 522.93 E 43 ' 34.7
] 1] ] [} | ] :

* A growing degree day 1is a unit of heat available for plant growth. It can be calculated by adding the
maximum and minimum daily temperatures, dividing the sum by 2, and subtracting the temperature below which
growth is minimal for the principal crops in the area (40° F).
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TABLE 2.--FREEZE DATES IN SPRING AND FALL

{Data were recorded in the period 1959-77
at Leola, South Dakotal

Temperature
Probability 200 F 28U F 32°°F
or lower or lower or lower
Last freezing
temperature
in spring:
1 year in 10
later than-- June 6 June 14 June 29
2 years in 10
later than-- May 21 May 28 June 11
5 years in 10
later than-- April 19

First freezing
temperature
in fall:

1 year in 10

earlier than-- |September 28 |September 17 |September 9

2 years in 10

earlier than-- October 4 (September 23 |September 15
5 years in 10
earlier than-- October 15 October 4 !September 24

‘
]
|
E
'
!
i
i
:
|
'
!
]
i
April 26 | May 7
[]
E
i
1
1
1
1
1
!
:
:
:
:
[}
I
|
!
)

TABLE 3.--GROWING SEASON

[Data were recorded in the period 1959-77
at Leola, South Dakota)

Dailly minimum temperature

!
]
Probability |~ Higher 7 Higher I Higher

H than ! than ! than
! 240 F ] 280 F : 320 F
T Days 1 Days ! Days
] —_— [] ——e—— [] i—
] ] ]

9 years in 10 | 129 i 110 i 90
] 1 1
] ] ]

8 years in 10 | 146 i 128 | 107
[] 1 ]
| I ]

5 years in 10 | 178 H 161 ! 140
1 t ]
1 ] ]

2 years in 10 | 210 ! 194 ! 173
] [] []
] ] ]

1 year in 10 | 227 ! 212 | 190
(] [] []
1 [ 1
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TABLE 4.,--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS

1 1 1
Map ! Soil name | Acres |Percent
symbol| ' |

i 1 1

i ! ]
3A {Bowdle loam, 0 to 3 percent SlopeS~meemeccccacmccccccecccecncccrcccccccccccecar e ! 8,850 | 1.2
3B {Bowdle loam, 3 to 6 percent slopeS~-== ! 880 | 0.1
54 {Bowbells loam, 0 to 2 percent slopeSe- | 3,790 | 0.5
5B |Bowbells loam, 2 to 6 percent Slop@S-eemececcccercemcecccmcacceamcceccccmcrmrasomcmnaa | 2,800 | 0.4
6 {Arnegard l0aMe=ececmcmrcrccccmreccccccnccmcrceccm e e reccme——em e meescec—~cer e ———- ! 2,090 ! 0.3
7 iBearden silt lo@Mee~cccccccccccccmmrmaccamccc e ccccreecccmcccemerceemm e H 1,610 | 0.2
8 jRentill loam---memcccccccccccrcceccrrcccccccccrrccrrecccccc e rcc e rc e c e, ——— ! 1,440 | 0.2
9A |Bearpaw loam, 0 to 3 percent SlOp@Seeweccecccccmmrcaccmccacunmcmcccccccmcccccnrama——— | 490 | 0.1
9B {Bearpaw loam, 3 to 6 percent SlopeS-----emececececcccccecceceecccmmcecaccmmeeeaanae ! 3,480 | 0.5
9C |Bearpaw loam, 6 to 9 percent SlOpeS~eeemeccccmceecccccnccacmcmcmcecccccnmeeccmc————— ! 2,560 | 0.3
10 {Brantford loa@Meee-cc--crceccacccccccacacccmcccdmccccccccrccccscceecccccccc— e ccccen—- ! 3,090 | 0.4
114 iBearpaw-Greenway loams, 0 to 3 percent Slop@See-emcccccacmcrmccccccnccacccarereaaan | 6,630 | 0.9
11B |Bearpaw-Greenway loams, 3 to 6 percent SlopeS---~=cmceceecacccccccccceccccc;ecaca—a. ! 6,740 | 0.9
13E 1Zahl-Kloten loams, 9 to 35 percent sSlopeS--eececcccmcmucccccccmeccmccnac e ccaccen ! 580 | 0.1
14D 1Vida extremely stony loam, 3 to 15 percent SlOpeS-—--cccccccmcuccccccaccccrmcccaanaa ! 14,300 | 1.9
154 iWilliams-Bowbells loams, O to 3 percent slopeSe-mcmcecaccccmccmcccccccccccmacracaco | 29,170 | 4.0
15B {Williams-Bowbells loams, 1 to 6 percent SlopeS------cceececccmccccccccaccmcrcccaccnea i 99,470 | 13.7
15C itWilliams-Bowbells loams, 2 to 9 percent sSlopeS-ew—ecmccccaccmcccreeccccaccccnccncana | 7,520 | 1.0
16A iWilliams-Bowbells-Tonka complex, O to 3 percent Slop@S-~ccmemccccmcccccaccmccaacaa ! 11,240 | 1.5
16B iWilliams-Bowbells-Tonka complex, 1 to 6 percent SlopeSemeecccmcecccccnccaccnccacacan ! 29,610 | 4.0
16C iWilliams-Bowbells-Parnell complex, 1 to 9 percent sSlopeSe-mcecccmcccccccccanaccnnaa | 10,460 | 1.4
17B iVida-Williams loams, 3 to 6 percent sSlopeSeecem-cemmcecccmccsecccccccaccrceacacnema- 1 42,970 | 5.9
17¢C iVida-Williams-Bowbells loams, 2 to 15 percent SlopeSe=-cemcmcrcccccccmcccacecncecca- ! 97,750 | 13.4
17D 1Vida-Zahl loams, 6 to 15 percent sSlopeSeece-ccceemeccccccccaccnccccccccccccecccrneaa= H 17,390 | 2.4
17E 1Vida=Zahill loams, 15 to 25 percent SlopeSec-cccccmeccccccmaccccccrrcccccccccacnnaas | 11,390 | 1.6
18A iWilliams-Niobell loams, 0 to 3 percent SlopeSe~=cceccrmreccavccccacccccnracncncncnan | 15,940 | 2.2
204 {Lehr loam, 0 to 3 percent slopeS---cececcccecccccrccrcecccacarecccrcccccncneccannnea- ! 7,990 | 1.1
20B {Lehr loam, 3 to 6 percent SlopeS-—------ecrccccrmccmecccccccccemcccrccccncnaceacc—nnaa | 5,020 | 0.7
214 iCavour-Miranda loams, 1 to 5 percent 8l0peS——-e-mcccccccccccccmmmmccacmcnocecacannan | 2,270 | 0.3
22A INiobell-Miranda loams, 0 to 3 percent slopeS--cececcccmmccaccmccccccccncaccccccnna. ! 24,450 | 3.3
23A |Noonan Variant loam, O to 2 percent SlopeS—=-cc-mcecmccccccccrccccccccccccccecacnnnce | 1,350 | 0.2
24A iNiobell-Noonan loams, 1 to 5 percent slopeS--e-ccemmccaccccccmccccccccccccccmccaen ! 46, 550 H 6.3
25 {Miranda-Heil compleX---c-cecccercccccccccccdcr e cccccccmcccrccmcrrcccdcccc e mcn e i 6,030 | 0.8
26 iCresbard-Cavour 108MS-ecc--mcccccccan e rcccuncrrraccrcccccercrrcccccccrccem—rne—aa ! 1,970 ! 0.3
278 iLehr-Bowdle loams, 0 to 6 percent SlopeS-=--mcccecccccccmccccccccccccrcaccccreeannn= i 25,990 | 3.5
29 {Exline=-Harmony compleX-e=eeecacccccncnnacccnacccccnccccncecnwmcccrceraccccrecancacnna 560 | 0.1
30 iLetcher-Parshall loams, 0 to 4 percent slopes 4,430 | 0.6
31 {Harmony silty clay loam==ecccccccrncnroccrcnaccccrrccaa- 1,360 | 0.2
32 iHarmony=-Exline compleXeececececececcccccccacccnaccccccncnaa 1,390 | 0.2
37 iStraw loam, channeledecceccccnacccccccrereeccrceccccncccccccrecccccunrccaceccccnnaa 1,910 | 0.3
38 {Regan silt loamececcmcmmccc e ccccrccncrrr e m e ccee e mmc————— 1,750 | 0.2
40A iMondamin silty clay loam, O to 3 percent SlopeS-w-meccaccacccmmccaccccccaaccccccaaan 570 | 0.1
40B iMondamin silty clay loam, 3 to 6 percent SlopeS--=eeceecccccccrccccccccccccmcacanncae 340 *
43C |Wabek-Bowdle complex, 3 to 15 percent slopeSe=ececcccceccccccecccccccncccccnmcrcacan= 17,690 | 2.U
44p 'Wabek gravelly loam, 6 to 20 percent sSlopeS--w-~ceeceeu-- 9,020 | 1.2
45B |Wabek-Lehr complex, 2 to 9 percent slopeSe-rmevcccccaacaa 15,480 | 2.1
52B iLihen-Parshall fine sandy loams, O to 6 percent slopes 2,320 | 0.3
52D ILihen loamy fine sand, 6 to 20 percent SlopeS=-—=emecccmcecccccmecmcccccncmeeccacan 1,360 | 0.2
548 |Tansem-Roseglen loams, 2 to 6 percent SlopeS~eecececccmcccecccccccccanrccrccemncnnaan 2,150 | 0.3
554 |Parshall-Tally fine sandy loams, 0 to 3 percent slopes 970 | 0.1
55B iTally fine sandy loam, 2 to 6 percent SlopeSeeececcccccccccccrccccacccncccceccmcncan | 4,610 | 0.6
56D {Tansem Variant loam, G to 15 percent SlOp@Seec-ccccrcaccccccacmccccccccacnccccacaea | 1,500 | 0.2
5T7A iBryant-Grassna silt loams, 0 to 3 percent SlopeSeeececccmcacecccccccccccrecncccnnaaxn H 4,300 | 0.6
57B |Bryant-Grassna silt loams, 1 to 6 percent SlopeS==-c-cmecccacmmccccccccncaccaccccaas 1 8,490 | 1.2
57C iBryant silt loam, 6 to 9 percent Slope@See-c-ecmcccmmcccmccccscecccsccccccceee—————— H 600 | 0.1
58B iTemvik-Grassna-Bearpaw complex, 1 to 6 percent slopes ------------------------------ i 2,930 | 0.4
62 {Hamerly loaMemeceecceccc—ccrccmccnrccccccccaeccnerececccecccrrer e e ccercr e —————— ! 2,560 | 0.3
64 {Grassna silt loame=ccrcccccmmccccccmrrcnccccecrcecccmrccccccccscceccccccrc e —m——aa | 1,810 | 0.2
65 1Grail silty clay loam=-ceeccammcmccamrcccccccccmccccccreeccccccccccccccc e m e —a— ! 1,150 | 0.2
72 |Ranslo-Harriet loamS--«-ce-ceccecccncccccncccncecccccmcccccncrccccuccccnoncdaesacnnne ! 14,240 | 1.9
75 |Tonka=Nishon silt loamS---eeccececccccnccccaucccccrccccccccanrrcrrccrcaccrcerccaannna i 8,180 | 1.1
76 {Parnell silty clay loam-=--eccccoccccmmcrccceccrccccmccrccccsemmccmccccccrm e m—acana ! 15,490 | 2.1
77 iNishon-Heill 811t loamSececmcccccccccacmcccceccccnccancrcrcccecccccccccrcccccnnmnanan ! 3,950 | 0.5
80 {Heil 'silt loam 4,690 | 0.6
82 1Stirum loamM-e==receccccccccccecccnrcrccccarcaserrecccmcc e e r e e r e e mccr e ————- 540 | 0.1
85 tRanslo loameesccmemmmcccc e e crmerecccccreemcesccccrceece——— 5,090 | 0.7
86 tHarriet loam---c-cceccccccncaaa. 6,030 | 0.8
87 {Marysland loam 2,400 | 0.3
88 iDivide loa@M~-mereccccccccmerccuccccrrcccccccmcccccrccscccccccccerrececsc—e—mr e e———— 2,820 | 0.4
97 iRegan silt loam, Weteesrcecmcacaccaccccccnccce e crcnecmccccc e mmmcmccccccmr e ! 3,600 } 0.5

See footnote at end of table.
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TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS--Continued

1 1 1
Map | Soil name i Acres |Percent
symbol} | !
i 1 T
i ! i
98 {Vallers silty clay loa@Meeeececacccecrccescccccscecccccermeemceeromesnomcn oo no= | 3,170 | 0.4
99 IPits, gravel--eececccccocrmccccaccccccccccncccr e mm e e en e s mcee——me— o —ee oo | 400 | 0.1
100 'Parnell silty clay loam, pondede--eeee-memcccmmcceomcceccenomccmmer—cceno—ec = ! 15,360 | 2.1
} Water (less than U40 acres in size)e-—ceccmccccomccmnrccccncccccccccrccrmmccnen- ! 4,946 5 0.7
1 ]
| jm—————meses |m——————
1 Total land are@eee--—-cecccccccccccnccececmcceccescacccecccc—mocscemcenc—en~ 1 734,016 | 100.0
1 Water (more than 40 acres in Size)eeececcccmcmccrcaccccrcccccccemmnenncen—- ! 2,624 |
i Total ared--ee-——cccaccccccmccccmcmemccscmcear—cesccmeeccc—sccc—eme—es————— H 736,640 |
1 ]
] ]

% Less than 0.1 percent.
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TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE

Only arable soils are listed.

Absence of a yield indicates that the soil is not suited to the crop or the crop generally is not grown

[Yields are those that can be expected under a high level of management.
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TABLE 5.~-YIELDS PER ACRE OF CROPS AND PASTURE--Continued

McPherson County, South Dakota
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See footnote at end of table.
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TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued

Soil survey

Soil name and

Cool season

] T 1 ! ]
[ ! | ! !
map symbol { Spring wheat | Oats i Flax !} Alfalfa hay ! grasses
) ) ] ) (]
[ t
; Bu T Bu T Ba ; Ton ; UMW
| - ! - ! - | - !
55Ammmmmmacmecm—ec—c—esaa= | 22 | 46 | 15 ' 1.8 ! 3.0
Parshall-Tally } ! | ! i
] ] (] ‘ (]
55Bemmmcemamrescacaanenna- 5 19 i 40 E 14 } 1.6 i 2.7
Tally ! ! ! ! !
| ! i i !
56Dmmmmmmmmmmmmmm————————— ! 10 : 24 | - ! 0.7 ! 1.2
Tansem Variant ! ! ! E '
] [] ] (]
] ] ] ] ]
§7Aememomammeecamamaa————— ! 30 | 60 ] 18 i 2.3 ! 3.8
Bryant-Grassna ! | ! ! |
] ] ! ! !
57Bmeememeceeccemmcammem—— i 27 ] 57 | 16 ! 2.1 i 3.5
Bryant-Grassna ' ! : ! !
| | ! ! ]
57Cenmmencannncacccnncean= ! 20 ! 45 ! -— | 1.6 ' 2.7
Bryant } ! | H i
: ] ! ! ;
§8Bmwnemcaememm—m————————— ! 26 ! 55 | 16 | 2.1 i 3.5
Temvik~Grassna-Bearpaw E ! i ! E
] ] ] |
f2nommnnccncmmce———— e ———- ! 21 ! 56 ! 13 } 2.1 i 3.5
Hamerly i : E ! E
] ]
fllaccmcccnmcccamacnanmenan= ! 31 ! 68 ! 20 ] 3.1 | 5.2
Grassna ] | ! ! !
' 1 ] ! |
f5ememeceancmcemcm—nam———— ! 30 ! 63 ] 18 ] 2.8 i 4.7
Grail } ! ! | !
! ! | ] '
7 2cnmccccmcmmmcame——————— ! 12 ! 29 ! 7 ] 1.4 ) 2.3
Ranslo-Harriet ! i i i ;
) ]
e ! -—— | —— ! -——- ] 1.5 | 2.5
Stirum ! ! ! | H
! ! } ! '
B5mmmmmmammcmcmemeemeen= ! 19 : 4y ! 12 | 2.2 | 3.7
Ranslo ! i ! | !
i ! ' { !
] e ! 21 i u5 | 13 ] 1.8 } 3.0
Divide E ] ! ] !
; i ! ] i

® 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.
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES

[Only the soils that support rangeland vegetation suitable for grazing are listed]

Total production

! ! ’ |
Soil name and ) Range site name H i ! Characteristic vegetation {Compo-
map symbol i {Kind of year | Dry | isition

! ! tweight | }

1 T TL67acre) T Pct

} i i i T
3A, 3Be~emene- - 3 2 3 {Favorable ! 2,900 iGreen needlegrass------ ——————— i 30
Bowdle 1 {Normal ! 2,400 |Western wheatgrass---e-~-e---- i 25

] iUnfavorable | 1,700 iNeedleandthread----~~c-vcec-w=- i 25

! ' ! {Blue gramae--=-cc—=c==- ——————— 110

! ] ] ! i
BAmcccceaae- ,e————— l0verfloweeeecececcnccccanaccaax |Favorable | 4,300 |Big bluestem-=-ec-=ce-=- ~emme— | 45
Bowbells ] INormal ! 3,600 !|Western wheatgrass--~--- R e i 20

' {Unfavorable | 2,500 |Green needlegrassS~---=-~==~--- i 15

! ! ! !Sideoats grama--------- e i 5

! } ' iLeadplant-----cccmcecnrccnconax 1 5

! ! ! 1Sedge-—mmeeromenc—eecmme e i 5

| i i ' '
5Bevwecccccaccean ~-!S8iltye—cccmcccmmcmcmcccmemeeee !Favorable ! 3,600 |Western wheatgrass----- ——————— 1 25
Bowbells ! {Normal { 3,000 !Needleandthread--=~--wemcceea- 1 20

! {Unfavorable | 2,100 {Green needlegrass------ ————m—— i 20

! ! ! |Blue gramae----em-cesmmcoeean- i 5

i ' ' ' '
. B3 5 5 i —— e -{Favorable | 3,400 |Big bluesteme--=e=e==--- ——————— 1 20
Arnegard ! {Normal ! 2,900 !Western wheatgrass----- D il i 20

! {Unfavorable | 2,000 |Green needlegrass-=-=---- cmm———— 1 15

! ! ! INeedleandthread—----=-- ——————— i1 5

[] 1 (] ] (]

| b ] | 1
T emescnccccccccanaa {Limy Subirrigated-cevcmcceccaaa {Favorable { 4,300 {Little bluesteme-=cceccececcaa } 30
Bearden | {Normal | 3,600 jNeedlegrass---e=--eem--cacc-—- i 15

' {Unfavorable | 2,800 |Big bluestem---c-c-cecccecn-aa 110

! H ! iWestern wheatgrass----- c—————- Y

! ! ! |Sedge--——wemmmcece—mececncenae i 5

! ! ' 1Sideoats gramaee------- ——————- i 5

] ! ! 1Blue grama~--=-mecccceccccc—-- i 5

] i i i ]
R et LT 1811ty mmccccmc e ---{Favorable ! 3,400 |Needlegrass------—-==--- ——————— i 30
Rentill ! {Normal ! 2,800 !|Western wheatgrass----- T i 30

! iUnfavorable | 2,000 {Little bluestem---vecemeccaca-ua- i 10

! | ! !Big bluestemee-e-cccn—ccacna-a 110

| ! ! !Sideocats grama----e=--- B i 5

! | ' |Sedge--=ccmcccccccccceecccanna i 5

| ' ! {Blue grama------e---escc—an--- i 5

} ] ] ) i
94, 9B, 9Crmccmcuna |Clayeyemeccccccmmmamccccncema |Favorable ! 3,100 |Western wheatgrass-----=-—-—--- 1 25
Bearpaw ! {Normal ! 2,600 |Needlegrass------—-=ccmecncman- i 25

1 !Unfavorable | 1,800 iLittle bluestem---=~-=- ——————— i 10

H H ! !Prairie junegrass-ese--cecaa--- i 5

E E E EBlue Aramgeemem=e=m——ecem—cane= E 5

] 1 1 1 )
10mcccnenccceccan <-!Shallow to Graveleeeecccccaaa- {Favorable ! 2,400 |Needleandthread-e-ec---cccwaa~ 1 25
Brantford ! INormal ! 2,000 |Western wheatgrass-~--ece~ec=- i 10

! iUnfavorable | 1,200 |Green needlegrasS==~=-cwac-aa- 1 10

! ] { 1Blue grama=e~-—eee--cecccccaeao i 10

E ! ! {Plains muhly=e-m—ccem—cacan———o E 5

) ] ]

) ' ] ] I
11A%, 11B%: ! ! { ! !
Bearpaw-=e-secccecaiClayeyeccecmmemnucanccccncanan= {Favorable ! 3,100 |Western wheatgrass----c-cc~e-- i 25

| iNormal ! 2,600 |NeedlegrassSe=-mesecc—ccanca—u= i 25

| !Unfavorable | 1,800 jLittle bluestemMeee—-cccccccc~x 110

H ! ! |Prairie junegrasS==em——ece—c—en i 5

i | H 1Blue gramae-ese-ccercmccccaaax E 5

' ' ' | ]
Greenwaye-ececeaaaa 18iltymemceana i !Favorable ! 3,100 !Green needlegrass---=e~~-—eeo-- i 25

| iNormal ! 2,600 |Western wheatgrass-e~e-—em---a i 25

! {Unfavorable | 1,800 {Little bluestem~---we-rececce~a 1 15

| | | iNeedleandthread-- ‘15

\ ! H {Blue grama------- 5

1 ! H !1Sideocats grama-e-me-——cccacan—-- 5

i i E ESedge ------------------------- i 5

I I ]

See footnote at end of table.
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued
H H Total production | T
Soil name and | Range site name H H ! Characteristic vegetation {Compo-
map symbol | tKind of year | Dry | tsition
l i iweight | '
i i ':Lb/acrei 1 Pet
=227ac’ e [
1368 ! i E E i
Zahl-eeoccmmmoccaan IThin Uplandeececececcea= {Favorable ! 2,600 JLittle bluestem--==ae-ecee---aa] 30
| {Normal ! 2,200 |Needleandthread----ccccccanna- 1 15
| iUnfavorable | 1,500 |Western wheatgrass-----------o i 10
| H ! iGreen needlegrass--=--c-cuccua. 15
H i i 1Sideocats grama=e-c-ceccecccceaa i 5
E i | EPorcupinegrass ---------------- i 5
b 1 []
1 | 1 L] ]
Klotene-ecacacaaaa- 1Shallowe~-=====cccan~= {Favorable 1 2,500 (Little bluestem-ccecccccccaa—-a ' 25
| {Normal i 2,100 |Western wheatgrasS-=-ecccecacca- i 15
1 tUnfavorable | 1,500 |Needleandthread---e=ec-ceccccu-a 10
| ! | iGreen needlegrass 10
: : | !Blue grama=-~==e~ 10
| ! ! {Plains muhly=-===- 5
| | | 1Sideocats grama---—=—=ccecaccaca 5
1 i i {Sedge--=vccccmmmmcncnecncn—a 5
i ] : ' 1
14Deccccccncnncncan 1Siltymcmmccccccccccan= {Favorable ! 3,000 |NeedlegrasS-meemor—cccccecacaa i 35
Vida 1 {Normal i 2,500 |Western wheatgrassSe-e—c—cecaa- 1 25
! tUnfavorable | 1,750 jLittle bluestem---=-c-ece-c--o i 10
| 1 ! {Blue grama----- memmeccccccmnna— 110
1 ! H 1Sideocats grama-----=----c----- 1 10
i ! 1 1Sedge----~v-ccccccacncnnnnnaa- 1 5
] ] 1 ] ]
] I ] ] I
15A%, 15B%, 6 15C%*: | | ! i '
Williams-=ecacme=a 1Siltyecerecccccacccaaa {Favorable i 3,100 |Western wheatgrasSeeececcecccaaas i 30
! iNormal i 2,600 |Needleandthreade-~ecccccnaceca-n 1 20
! !Unfavorable | 1,800 {Green needlegrassS---eeceeua—aoo i 20
H | | {Blue gramaeececcer~cecccrcneen~= 1 10
! 1 H iLittle bluesteM~e-e-evcccneccna 110
' i i | |
BowbellS-=-vceccma=a ioverfloWweeececceccncaa {Favorable ! 4,300 |{Big bluesteMe=e-remcccccccca-- L)
! iNormal { 3,600 |Western wheatgrasSe=-——----- -—-] 20
] ‘Unfavorable | 2,500 |Green needlegrasS-e--=ececcaaad {15
! i H 1Sideocats gramaeeccccececcccacaa i 5
! 1 1 iLeadplante-cececeecacaca ————mmme Y
i | i iSedge==-=—mmmemmmomme oo oo oo ]
16A%, 16B¥: ': i 5 | i
Williamsememcacaax 18{1ty-—mccccccccccaaa- {Favorable ! 3,100 |Western wheatgrasSee=~c-oecccecao ! 30
! {Normal | 2,600 |Needleandthread--=--ceccecaaaa-- 1 20
| iUnfavorable | 1,800 {Green needlegrasS---ceccecae-a 1 20
! | 1 1Blue gramaeeeemcececccccacccaaa 110
i 1 ! iLittle bluesteme-mecc-cawa-- -=-1 10
] ) ‘ ] ]
] ] [} ] ]
BowbellSececmucnua 0verfloweecccccaccaaax {Favorable | 4,300 {Big bluestem~-erm—ecccacacccaa- ! 45
! {Normal ! 3,600 |Western wheatgrasS-emeececeac—ea 1 20
! {Unfavorable | 2,500 |Green needlegrass-~--c-ccec--- 115
H ! H 1Sideocats gramae-e--ecceccccaaaaa 15
' | : iLeadplant---ecececcccccucccacax i 5
E E E 1Sedge~---~--ecmccccaccccccccaa- E 5
] t i I I
Tonkaememceccneaan iWet MeadoWeemeomanaaax {Favorable ! 4,700 |Slim sedge====cmmrcrcccccaaax -1 20
! {Normal 1 4,300 {Wooly sedge-===-------ccmccaaa i 20
H iUnfavorable | 3,000 |Prairie cordgrasss---ececcecca=- i 20
H ! H iWestern wheatgrasse-ccceccea--o 1 10
E E E ENorthern reedgrassS-~w—-——c-weaa= E 10
1ecr: | ; L |
WilliamSececneamaa 1S{iltyecercencceecacaaa {Favorable ! 3,100 }Western wheatgrass--=-cecece--o .. 30
| iNormal | 2,600 {Needleandthread--=-=-cecec-ccacaa- 1 20
H {Unfavorable | 1,800 |Green needlegrass---------=--- i 20
! ! {Blue gramag-~----cccccccccacaa- 110
! | 10
! i

See footnote at end of table.
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued

i 1 Total production | |
Soil name and 1 Range site name ! T ! Characteristic vegetation iCompo-
map symbol 1 {Kind of year | Dry | isition
: i iweight | i
i 1 TLb/7acre; T Pct
: ! i : VT
16C#; \ 1 | ] i
BowbellSemecnanaca jOverfloWwsce-eccccccccccncncacaxn {Favorable ! 4,300 }|Big bluestem----c~~cccmee—caa- pus
: {Normal | 3,600 |Western wheatgrass----—--e-ee-- i 20
i !Unfavorable | 2,500 |Green needlegrasSe-----===----- | 15
H ! ! {Sideocats grama--—eeeeee——cea———- i 5
1 ! i iLeadplant-ecerccccncccccacann-" i 5
1 ! ! 1Sedge--=cccemcmcccmcm e e i 5
] | i i i
Parnell-ec-cee-w--- iShallow Marshe-eeeececenecaccca-- |Favorable ! 6,600 !Slough sedgewe=-—--ecncccccaa- 1 35
1 {Normal | 6,000 |RivergrasS---ecececccccrcacacax i 30
| !Unfavorable |} 4,800 |Prairie cordgrasSeesece—cenec-- 115
1 ! ! |American mannagrasS—--=ec==--=- i 10
5 E 5 EReedgrass- -------------------- 5 5
' ] 1 ] '
17B%*: | i ] i !
Vida-=eecccacaaaa- 3 T I T {Favorable | 3,000 |Western wheatgrass--e=~--=---- i 25
| {Normal ! 2,500 [Needleandthread---ecec—ceeacax i 20
1 !Unfavorable | 1,750 iGreen needlegrasS-ewem———=ce-- i 15
i ! i iLittle bluesteme--ccceccacaan- 110
| ! ! 1Sidecats grama--ee-—e—ec-cec——a- i 10
} ! ! |Sedgemm——mcummeccemc e 1 5
] i } i i
Williams----cuewma= 181lty-mecccccccnaa= B ettt iFavorable ! 3,100 {Western wheatgrass--eceececeae-- ' 30
: iNormal | 2,600 |Needleandthread-=---=-enc——c—-- i 20
! iUnfavorable | 1,800 |Green needlegrass------e=---w- i 20
! | ! iBlue gramaeee-——ceccccccccnacu= j 10
! H ! iLittle bluestem--ece-cccccaa-a- 110
i ] ] ] ]
! [} I ] ]
17C#: i i i i i
Vidac=emocccnncaua 1811ty -~ e e |Favorable ! 3,000 |Western wheatgrass---ee------- 1 25
i INormal ! 2,500 |Needleandthread---=-=~~cee-e-- 120
: {Unfavorable | 1,750 !Green needlegrass-~----===-=--- v 15
| ! ! iLittle bluestem-eecec-cccomaaax 110
| i ! 1Sideoats grama------eeececcma--a i 10
| | ! |Sedge~=m-~mmc-c—ccccnccnnanaa= 15
i ' i i :
WilliamSe=mecocau- 1Siltyemecccacccc e ccccaaaa {Favorable ! 3,100 |Western wheatgrass---ec-c-cecw- i 30
! |Normal ! 2,600 !Needleandthreade--w-eme——weeea 1 20
' {Unfavorable | 1,800 |Green needlegrass---e-ce-—e=a- i 20
! ! ! {Blue grama--------—wccmcmceeea- 1 10
E ! ! iLittle bluesteme---—ccccco——u- 110
i ] i i i
Bowbells-weecccoa= ioverflowe=eeceeecnecccccaccnnaa {Favorable ! 4,300 |Big bluesteme--=ccc—c——ecmeeea= ! 45
| iNormal ! 3,600 |Western wheatgrass--ece~-ce—ee-e 1 20
H iUnfavorable | 2,500 |Green needlegrass~-~e-ceece-=-= 115
] | ) {Sideoats grama------eer--=ce-- i 5
! H ! iLeadplant~---eccococcccncecaan= -
i ' ' |Sedge-==emmcmmemcmemcecnao—ean i 5
; : | | =
17D*: | , i | |
Vidas==cem-cccccaa 1Siltymemme e m———e—aa iFavorable ! 3,000 |Western wheatgrass----ceewe---- 1 25
i iNormal ! 2,500 |Needleandthread----co~c-cacwcax | 20
1 iUnfavorable | 1,750 {Green needlegrass------w--===- P15
i ! i iLittle bluestem--—--eeccc—cccca- { 10
! ! ! 1Sideoats gramaee-—-—--cecececcc——on {10
] i i iSedge-—==~-c——emc—ccccmncnonwn i 5
! | ' : '
Zahleccccocnmncncna IThin Uplandeeme-cccmcccnccaca- iFavorable { 2,600 |Little bluestem--cemmeccccaaas i 30
! iNormal ! 2,200 |Needleandthread-----=eccccwcea- 115
! {Unfavorable | 1,500 jWestern wheatgrass---=e------- i 10
i ! ! IGreen needlegrass-----ecce--==~ i 5
1 ! H !Sideocats gramaee----eecec—cc—eaao 15
1 ! ! |Porcupinegrass-~~----cecceccc-a- i 5
; i i !

See footnote at end of table.



130 Soil survey

TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued

Total production

: ! ’ !
Soil name and ! Range site name H ! { Characteristic vegetation {Compo-
map symbol ! 1Kind of year | Dry | Isition
| | iweight | '
i T TLb/acre] T PcT
| ' i ] .
17E*: ! ! : ! 1
Vida==eecccccccan- 1Silty-ccccmcmccecncccccnnccnas {Favorable ! 3,000 {Western wheatgrasse-ececcecec—aa i 25
! iNormal ! 2,500 |Needleandthreadeemeccccaacaaaa- i 20
H {Unfavorable | 1,750 {Green needlegraSS-------ecaeca- i 15
! ! 1 tLittle bluestem~e-=-vcrccccaaa 1 10
! ! i iSideocats grama--===ecccceccaaaa 1 10
! ! i |Sedge~m=vcmmecmmccrmcccccacan. i 5
' ] ! | |
zahillecemcccanaaa IThin Uplande--ccccecccccacaaaax {Favorable i 2,500 jLittle bluestemee=eccencneacce-
! iNormal | 2,100 {NeedlegrassSe~=ecrmmromcccccaacx".
! {Unfavorable | 1,500 |Sideocats grama----eececccccceaa
! ! i iWestern wheatgrass----
! ! ! {Prairie sandreed---==~=
! ! ! |Sedge~mecccnccancccccancccnnaa
1 | ! '
18A%: ' i | '
WilliamSeececccmauca 1Silty~mmccancccccccnccnccnecn= {Favorable i 3,100 |Western wheatgrasse--eececcccce-
! INormal | 2,600 |Needleandthread-----=---ccmaa- H
! iUnfavorable | 1,800 |Green needlegrass
| ! ! |Blue gramaeee-~eccccccacaa
\ \ i {Little bluestemecccccccrecncnax
! ] i i |
Niobellecmeoccnaua iClayey-=meeccccccnaccccccacaaaa {Favorable i 2,900 |Western wheatgrass-~-=-eccecaa- 1 40
! {Normal | 2,400 jGreen needlegrasS-==-=e-c-c-aa i 25
] {Unfavorable | 1,700 {Blue grama-----e-=c—cmeccemcecaa= 110
! 1 ! 1Sideocats gramaesec-cececcccaa- i 5
! i i iSedgem--rmmmemerocrerrecccaaae i 5
] i | i !
20A, 20Beccccccnana iShallow to Gravele=weevc-vocecn- {Favorable ! 2,200 iNeedleandthread-=-eeeeccneeeax 1 35
Lehr ! {Normal ! 1,800 jWestern wheatgrasS---—-—c-eeccaa- i 10
! iUnfavorable | 1,100 |Blue gramg--eececcccccccccanea- 110
! ! H iPlains muhly---e-cccaccncnanaa i 5
E E E iGreen needlegrasSe--ceoccecnccw= HE
1 ] ] : =
21A%: ! i i i i
Cavour=—memomomeea 1Claypanececececccarcccceccccnaa {Favorable { 2,400 |Western wheatgrasseeeececcaccaaa 145
! iNormal i 2,000 |Green needlegrasSS----=eececacea- 1 20
| iUnfavorable | 1,400 |Blue gramaseecceccccecrccncnaaa. V15
H H ! |Sedge--cmmcccccrecrccccccaaaaa- i 10
E 3 E EBuffalograss ------------------ i 5
] ] ] ] ]
Miranda--cememena= IThin Claypan---~eeecccecnceaaa= |Favorable ! 1,600 }Blue gramae-=--cescccccccanaa. i 30
! {Normal t 1,300 {Western wheatgrass--emececccaua- i 15
! |Unfavorable | 800 |BuffalograsSe==ec===—ceccoccaacaa 1 10
! H ! |Sedgee-mmcmecccccrccccacaccaaa ! 10
! H H {Needleandthread~===cccccccaaa. 15
! ! i jInland saltgrassS-eeeeccccaacaas 15
! ! H iGrizzlybear pricklypear------- 15
| ! : : ’
22A%: | ; ! | i
Niobellemmenncaaaa |Clayey=eemcccccccacncacrcccca- {Favorable i 2,900 [Western wheatgrass-------c----- | 40
H {Normal i 2,400 |Green needlegrasSSeeecececccacaa-a i 25
! iUnfavorable | 1,700 {Blue grama~eeceec-cecrrecccnca-= 110
i ! H 1Sideocats grama-----=--ccccc-a- 15
) ! ! 1Sedge-~scmmcmmcc e ce e 1 5
! i ' ) !
Miranda~-ececece--- iThin Claypaneececcecccccccaaa-- {Favorable } 1,600 {Blue grama----eec—c-—mcecccona- ! 30
1 {Normal i 1,300 |Western wheatgrassS----ce-caa--o i 15
H iUnfavorable | 800 |BuffalograsSeecec-—ce—cccccacea~a 110
! H ! iSedgemmccccccccrcccnranaaana. i 10
! i i iNeedleandthreade=ee-meccacmeaa 15
! ! i {Inland saltgrasS---===ceccca-- 15
E E E EGrizzlybear pricklypeareeee-«a E 5
] ] ] t ]
23 \cewcccnncacanaan IClaypaneeececcccceccnenrccanax iFavorable t 2,200 |Western wheatgrasS-=-meeccaea- i 45
Noonan Variant | |Normal | 1,800 {Blue grama--~mececcccccacnaaax. i 20
| iUnfavorable | 1,300 |Green needlegrasS---e-ececaaaa- i 15
E i i iSedgeme-mmmemmence e aaee i 5
] []
1 t b

See footnote at end of table.
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued

131

Total production

T T T T
] i 1 ]
Soil name and ! Range site name ! 1 i Characteristic vegetation |Compo~
map symbol ! 1Kind of year | Dry | isition
i ! iwelght | i
H T TCb7&acre] T Pct
i ! ! | T
24p%; i ! ! i !
Niobellevremcwenaa iClayeyreeccenccencnncncancane= {Favorable i 2,900 {Western wheatgrass---=ecece-c-c-- 1
H iNormal ! 2,400 |Green needlegrass--
| !Unfavorable | 1,700 {Blue grama~--------
1 i ! 1Sideoats grama--~-=c--ccncea--
H 1 H |Sedge~==cmrcmccccnrcnnmncacen—e
! 1 ! i
Noonan--ememveccna iClaypaneecemccccacan- Lt |Favorable | 2,200 |Western wheatgrasge=eec~—aeee--
1 {Normal ! 1,800 |Blue grama=---e-scccccccnccca=n
H {Unfavorable | 1,300 |Green needlegrass---eee-e-c-a-
\ ! | 1Sedge-=-——~ccccmrrccccncncca
! ] | i
25%: ' | i !
Miranda=«-eerecwaa iThin Claypaneemececcccccccnccaax |Favorable { 1,600 |Blue grama~-ecee~cecccmcaccccaa
i {Normal ! 1,300 i{Western wheatgrasseececcecrcaaan
! {Unfavorable | 800 |Buffalograss--c--ececrrmncccaa
| i ' |Sedge--mmmnccmccenec e
H [ ! iNeedleandthread-=--cccmeccaaaa
! ! ! {Inland saltgrass--—-————ceom-e=- 5
E ! ! i1Grizzlybear pricklypear-eece--- 15
| i ! ! i
Hellewroocouaaaaaa {Closed DepressioNececemccccacna |Favorable ! 3,400 |Western wheatgrass---—ce-ec-w-au- 1 75
! {Normal ! 3,100 |Sedge~--=cmcec—cccccccocaaaaa- 110
i EUnfavorable 1 2,200 | i
i i | i i
26%: | ! ' i i
Cresbard----eeea-- 1Clayey-ceermercrencccccncccaax |Favorable ! 3,100 |Green needlegrass~e--=cemee--- 1 35
! {Normal { 2,500 !Western wheatgrass-----—-c----- i 30
! tUnfavorable | 1,800 |Sideocats grama-----ecec-ceacaaa- {10
i i | {Blue gramas---cececrccccacccna 1 10
! | ! iLittle bluestem-=—cc-ccceanoaa- i 5
A i ' iSedge-=m--wccommmceoccnanoaann i 5
i ! ! ! !
Cavour-smecccaacas iClaypaneececcnccccccccccccncanaa {Favorable ! 2,400 }Western wheatgrass---=eececee-- i us
{ iNormal ! 2,000 |Green needlegrass-=--—-——cecem-- 1 20
! {Unfavorable | 1,400 |Blue gramas---=-----—-=ccacae-o 115
{ ! H |Sedgemmmmmmcaccccnoccc e {10
i E ! |Buffalograss~--=eeecccccccacaax ! 5
) ]
] t ] I
27B%: | i ! i !
Lehrececcccecaanaa. {Shallow to Gravele=s—c—ccacca-n {Favorable } 2,200 jNeedleandthread-eeecr-ccccnacaa ! 35
! |Normal | 1,800 !Western wheatgrass---c-ee——--- i 10
| {Unfavorable | 1,100 |Blué grama~e--mmceccccccccaccaa- {10
! ! ! iPlains muhly--e-cceccccanaccas 5
! E E EGreen needlegrasSeecccccncana- 5
i 1 ] I
Bowdle-ce~cccacaan 18ilty-wmmmccccmc e |Favorable ! 2,900 !Green needlegrass—----—-—eece--- 30
! {Normal | 2,400 |Western wheatgrass---=ee-cce-- 25
1 {Unfavorable | 1,700 |Needleandthread-ee=cecccce—caa- 25
i { ! {Blue gramase-m--ceccccccccccaa 10
1 ] ]
] ] ]
29%; ' | : !
Exlinesece~= —emm——— |Thin Claypan-----ce-cvencneae- |Favorable ! 1,800 }Blue grama~-ecececccccccccaneaa-" 30
i {Normal ! 1,500 |Western wheatgrasse--- 20
H iUnfavorable | 900 {BuffalograsSe=-ecemmecceccc—caa 10
| i : iSedge--vemmmcnecccccmccccanaa 10
| ! ! {Needleandthread----ce--evc-emo I 5
! ! ' {Inland saltgrasse--==cceccceca- 15
j E ! EPricklypear ------------------- E 5
] ] ] ]
Harmonyeeeecrccaaa {Clayeyeemereencncccccccccccaa- {Favorable { 3,100 |Western wheatgrasseee-—cccaaaa i 35
1 {Normal { 2,600 iGreen needlegrass------- —————— i 30
| iUnfavorable | 1,800 }Sideocats grama---------- c—m————— i 10
{ ! ! iLittle bluesteme-ememrcccaccnaa 15
| | ! |Big bluestemewecmmcccmrcacan—x I 5
: ! H {Blue grama-e~em-e—cccccccnmaaan i 5
é E E |Sedgemcrmncccmnccaccccnacaeaa ! 5
I ]

See footnote at end of table.
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued

Total production

T T T T
| 1 i H
Soil name and ! Range site name 1 ] | Characteristic vegetation | Compo-
map symbol / 1Kind of year | Dry | isition
! { lweight | !
1 | TLb7acre] T~ Pct
1 ! ' ! P
30%: ! 1 | ' i
Letchereeececcceacaa {Sandy-=e== weceemccceccccea——- -i{Favorable ! 3,000 jLittle bluesteme--—=--c—cema——aao !
! iNormal ! 2,500 {Needleandthread-=-wccmecmmanewa
} {Unfavorable | 1,800 iPrairie sandreed----cec—-cuea-
| l ] IWestern wheatgrass
! ' ! !Sidecats grama~e=-—-ccemececea-
i i ! |Blue gramae-——--ececceccccnmaca-
: | ! ISwitchgrass—eememecaceccmnaacaa
] | ] 1Big bluestemecemeccccccaanaana-
1 ] 1 ]
I ) | ]
Parshalle-e-ee---- {Sandy-=cecemmrcmcccccnccncana- {Favorable ! 3,400 |Prairie sandreed---eeac—e——o-a
| iNormal | 2,800 |Needleandthread---meeececmceaa-n
! iUnfavorable | 2,000 jLittle bluestem--ecece—ca---
i i ! |Western wheatgrass
\ i 1 IBlue grama---we——e———cmeeaaoao-
' 5 i {Big bluestem------=ccec—caoaao
13 ] 1
1 I ' ]
3lemmmmce e e |Clayey--~==cmccmcccmmcnceeae ~-|{Favorable ! 3,100 |Western wheatgrass
Harmony | iNormal ! 2,600 |Green needlegrassS-—e=-=-
i iUnfavorable | 1,800 !Sideocats grama---------
| 1 ! ILittle bluestemMe=meccccmcacan- 5
i i 1 |Big bluestem~--meccccccmcaaaax 5
i i ! |Blue gramae-ece-cmmecacmcacaan V5
i ! | |Sedge——-——=mmemcenc e i1 5
! ! i ! :
32%: { : \ d |
Harmonye---ceececc=aa {Clayey-—cvommmmemcecaccncccax -{Favorable ! 3,100 |Western wheatgrass--~cea-c——-ma- ! 35
! {Normal | 2,600 |Green needlegrasS-~ewe-c-—neaa- ! 30
1 {Unfavorable | 1,800 {Sideocats grama---e--e-< - 110
i i | iLittle bluestem--meccccmmeeaaa -t
] ] ' {Big bluestem-e---~meeccrccaaaa i 5
i i | }Blue grama----=ee-ccecmeacaa-a 15
| ! ! 1Sedge-m-meecccmmmcacccc e i 5
| ! ' | |
Exlinescaceeaceaa- iThin Claypaneese~eecccc—mnana -|Favorable { 1,800 |Blue gramae=----eececemcmmecaa- I 30
! {Normal ! 1,500 |Western wheatgrass----- —————— I 20
i tUnfavorable | 900 |BuffalograssSee-mmmcecccccncna- ! 10
i i ! |Sedge===mmmemenecacaaaa c—————— 110
i i | iNeedleandthread-—-—=ececrcmaaaa 15
1 ! H !Inland saltgrassSeecemccmeccaas {5
] ' ' IPricklypear----=eececaeaca—aoo i 5
1 ) ] ) ]
I 1 ] ] 1
3T e 1Overflow--ecerememccnccccaa—- -|Favorable | 4,800 {Big bluestem—--—-e-mecacananaa | 40
Straw ! iNormal ! 4,000 |Western wheatgrass----- P — 115
| !Unfavorable | 2,800 |Green needlegrass---eeec———-—--= P10
i i ] {Little bluestem--=ceccececccaa-- I 5
| i ! |Porcupinegrass-—meeme=aa P — 15
1 H 1 iKentucky bluegrass----- c————— ! 5
i ! i iNeedleandthread~==---u- ——————— i 5
! ] ' {Prairie cordgrass-----—-c-ce--- I 5
] ] ] 1 1
1 ] ] 1 1
38omcccccan eawewmee=iSubirrigatedececcacacccnncaaa -i{Favorable i 5,500 {Big bluestem--===mecac-o cree——— 1 60
Regan ! iNormal ! 5,000 |Sedge==wmw-emmecmcccccncrannaaa ! 10
! iUnfavorable | 4,000 {Little bluestem~=-wa--- c—e———— 110
' ! ! ISwitchgrass-meeeecacnan —————— !5
i i ! lIndiangrasseeeeecccccacmcmnacan !5
! | i ] |
40A, U0Beeaw—acacaaa iClayeymeeenax c—ceee- e ———— -{Favorable { 3,100 |[Green needlegrasSee---- 45
Mondamin ! {Normal | 2,600 |Western wheatgrass-e-e--- 35
i iUnfavorable | 1,800 }Blue grama-----cew-=ca- c—————— 10
| ] ] |Sedge-=momecccmmcaeaan —————— 5
i i ! |
43ce: ' i ! i
Wabekeeemeanaax -=={Very Shallow--=ec=aa —————cee- ~-|Favorable i 1,600 |Needleandthread-~ececaceceaccaa 35
| iNormal ! 1,300 {Blue grama~ee=——-—ceeecac—c—c-= 25
! {Unfavorable | 800 |Threadleaf sedgemmw=--- 20
i ! ! {Plains Muhlyeeecmcccacccccanas 5
i 1 1 IWestern wheatgrasseececeeecaac !5
] ] (]
] ] ]

See footnote at end of tadble.
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TABLE 6.~-RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued
i i Total production | !
Soil name and i Range site name ! ] ! Characteristic vegetation i Compo-
map symbol i {Kind of year { Dry | Isition
' i \weight | {
1 T TLb/acre] i rPct
' ] | ) A
43CH: | ' | ] |
Bowdleemmm—ccana- 1811ty - ccmmc e \Favorable 1 2,900 Green needlegrass-e----- —————— 1 30
| {Normal ! 2,400 |Western wheatgrasse--ce-ceecaa= 125
| !Unfavorable | 1,700 jNeedleandthreade--ce--ceecwmcua- 125
3 ! { |Blue grama-----—-=-m-c-emeceemo- i 10
i ] ' : i
L IVery Shallow-w=————commaaaca—— |Favorable ! 1,600 |Needleandthread--e=ceeccweccwea- 1 35
Wabek ! {Normal ! 1,300 |Blue grama--=~--—-ec-cewm-cce~=n i 25
! iUnfavorable | 800 |Threadleaf sedge------—-=--w-=- i 20
i | | IPlains muhly=--ce-ccccomcccnnan 15
E ! | IWestern wheatgrass-----cemceca~- E 5
] ! i ! I
45p%; ! ! ' ' i
Wabek-weemmaacnaax iVery ShalloW-eeeccrccccnccnaaa- {Favorable ! 1,600 }Needleandthread---cce-c-wwnaceae i 35
| iNormal ! 1,300 }Blue grama--=---cee-ceec-ee-—a- I 25
| !Unfavorable | 800 !Threadleaf sedge---e=-c=e-cee- | 20
{ ] ! 1Plains muhlyeemececcecccnoecax 15
! H ! |Western wheatgrass----e-ec-c--- 15
i ! i ! !
Lehrececccacacca- {Shallow to Gravelee——caaaccea- |Favorable ! 2,200 |Needleandthread-----=c-ccenae- i 35
| INormal ! 1,800 |Western wheatgrass---==------= i 10
i !Unfavorable | 1,100 |Blue grama------co--ceermcca~-- i 10
H ] ! IPlains muhly--cceec—ccwana- ===} 5
H ! 1 {Green needlegrass------—-=c---o- i 5
| ' | ' ‘
52B%: : i : | |
Lihene-meccmmacan 1Sandy-e==a= ~mmmmemeccccceeea—— |Favorable ! 3,100 |Prairie sandreed-==e--cc-c-c-- i 20
i {Normal ! 2,600 !Needleandthread----=cccencccax 1 20
' !Unfavorable | 1,800 |Blue grama----=--—-e-m-cmeeea-= 110
! ' H iLittle bluestem~--weccccao—ac—- )
! ! ! !Big bluestem--——cw—ccocceaoo——o iP5
i ! | iWestern wheatgrass---e---ce--- 15
E ! ! 1Sand dropseed--~wemccmmccccao—o V5
! ! : : |
Parshalleeeeeca—-- 1Sandy-=eer—~cercrccenaccccaaa- {Favorable ! 3,400 |Prairie sandreed-e--ccec-ccna= 1 20
{ {Normal } 2,800 |Needleandthread---ec---cencee-- i 15
! ‘Unfavorable | 2,000 {Little bluestem-----cemecnae-- i 15
! ! | {Western wheatgrass---w--cc-ca-- i 10
| ! ' |Blue grama--sss-cesccesc—cc~=- i 5
E ! ! {Big bluestemeeo-cec—ccencecea- i 5
} 1 : i i
52Dvciccomann ———me—- !Sands-e=—=w eemmmemee——eeee———— {Favorable ! 3,000 !Prairie sandreed-----cc-c—ce-- i 30
Lihen f {Normal 1 2,500 !Little bluestemM--cemec—caca—uw 1 28
' !Unfavorable | 1,800 !Sand bluestem--ec-cecmccccmcau- v 10
| ! ! !Big bluestem-eemmccccccaaccacx i 5
E 1 i INeedleandthread-er-ccemeccceca- E 5
i ! ! ] i
S4Be; i ! i ] i
Tansem----- ~—————— 1811t y=me=um T L e |Favorable ! 3,200 !Western wheatgrass----~---~--= i 25
' 'Normal ! 2,700 |Needleandthread--==--cemccwwae i 20
! 'Unfavorable | 1,900 |Green needlegrass----ce-—ce=m-- i 20
1 ! H {Blue grama---=--cemccceoccacax i 5
E ! | |Big bluestem-—=e-—c—ecccm—coas i 5
i ' i i i
Roseglen--—--=---- 1811t yaem——= ce———m———— cmemcm———— |Favorable ! 3,500 |Western wheatgrass----—----—---- 1 25
] iNormal i 2,900 |Needleandthread-ce--cwe—cew-—- | 20
' !Unfavorable | 2,000 |Green needlegrass--we-c-wccecw-~ i 20
! ! ! }Blue grama----s-—-—-—ce-cceecccu- i 10
} ] ' {Big bluesteme-~—eecoc——acea- --1 5
E ! ' ILittle bluesteme--ce-cecacacax Y
| 1 i ! !
S55A%: | 1 i | ]
Parshall--ceceee-- 1Sandy~eeecmcceaeao—- cmemm———a- |Favorable ! 3,400 !Prairie sandreed-----=c-ce-c-- 1 20
! {Normal i 2,800 |Needleandthread--=ee-—eweccea- 115
' iUnfavorable | 2,000 |Little bluesteme---ccececcncun i 15
| H ! {Western wheatgrass--eececcea--- 110
! ! ! |Blue grama----s-m——eo——=e--—-- i 5
] | ! |Big bluesteme--~cceer—ccnc——am- i 5
! H }

See footnote at end of table.
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued
3 ! Total production T
Soil name and i Range site name ! H | Characteristic vegetation | Compo~
map symbol | {Kind of year | Dry | {sition
i ! iweight | !
! E FEb/acre! 7 PCE
] T
sss: i | . ;
Tallyeemececccana~ 1Sandy-cecccaccncecrccccnaa- ~---{Favorable { 3,100 |Little bluestemeccececcccncaaa. i 25
H iNormal { 2,600 [Needleandthreade-cececcaaacaaa 115
! iUnfavorable | 1,800 |Prairie sandreede--eccecacacao. i 15
} } ) iBlue grama-er--cecrmccccccccaaan 115
] ! ' !Sidecats grama-eecccccccccaaa. 1 10
: ; ! EWestern wheatgrasSeeeereccccans I 5
H ! 1
55Becnccccanereceaaa !Sandy ------------------------- {Favorable ! 3,100 jLittle bluesteme-ccecccccacaa. 1 25
Tally { {Normal { 2,600 |Needleandthreade=eae- memmmme——- i 15
E iUnfavorable | 1,800 |Prairie sandreedecccccccaacana 115
! ! H {Blue gramaee==--c-ccceccccccaaaa | 15
E | ! 1Sideocats grama--eecececccecccaaa. 110
i i E EWestern wheatgrass---=~ceccuaa 15
[ ] | '
§6Dmcccmcccccccnnan {Thin Uplandeececcccccccccncaca- |Favorable { 2,800 jLittle bluestem--=-=-- cmmmca——a E 30
Tansem Variant H {Normal ! 2,300 {Needleandthreadeeeuccmccanccao
E !Unfavorable | 1,600 |Sideocats grama~ececceccccccceaas
! H ! |Western wheatgrasseecececccanaa
E 1 H {Blue grama------cccccmccancaa.
i E E iSedge ------------------------- H
1 ] I ]
57A%, 5784 ! ’ ’ ‘
Bryanteecceceeecaaaa 181lty~mccmmcmmnccccccccnnccaaa {Favorable ! 3,400 |Green needlegraSSe~eeeccccccea-
1 {Normal | 2,800 |Western wheatgrasseeececeaace-ao
! tUnfavorable | 2,000 }Needleandthread----cecccacaaao
| H | |{Blue gramae-~emeeccccccncccccacaa
] ! ! 1Sedgemmmmmcnmmr e e
H i : |
Grassngecemremmeceea |0verfloWm=ereececcecerrcacnaea" {Favorable ! 4,300 {Big bluesteme----=-cceccmcaaa.
H {Normal ! 3,600 |Western wheatgrasse-ceceaceaea-a
! iUnfavorable | 2,500 |Green needlegrass--=ee-c-cmaaao
! \ ) {Sidecats gram---ecmevccocnnen.
| 1 ! |Leadplant-ee-ccccccrcccnccnaas
! E E ESedge -------------------------
] ] [] ]
57Cmcccccnenrccccaaa {Siltyeccmcccrcccrerccccaccana- {Favorable ! 3,400 {Green needlegrass-=-—ecceccameaa
Bryant ! {Normal ! 2,800 |Western wheatgrass---
} iUnfavorable | 2,000 |Needleandthreade-ececccecacaaao
' ' ! 1Blue grama-e-=cceccceccccnncaac
E E E ;Sedge ---------------- L
! [} ]
58B%: i i ! i
Temvikeeomemecnaaa 1Siltyemccmmccmccccmccacccecaa |Favorable i 3,200 {Western wheatgragss--eeecec-ccaa-a i 25
i iNormal { 2,700 jNeedleandthread-ececececemcccccaa i 20
! iUnfavorable | 1,900 {Green needlegrass- 1 20
! ! H iBlue gramg--=eccecccccccccanaaa i 5
! i i ESedge ------------------------- i 5
1 ] ] ]
GrassnNgeeeccccanea 1Overflowereeccccccceccncccacan—= iFavorable | 4,300 |Big bluesteme=ecccccecc—crcacaa. i 45
i INormal ! 3,600 |Western wheatgrasseee—ecenacacas i 20
! {Unfavorable | 2,500 |Green needlegrass---ev-cccace. 1 15
| ! ! 1Sideoats grama=eecceccvcaacaaaa i 5
! ) ! iLeadplant~me~=- Y et i 5
5 E g |Sedge~-~cmcomcccncncaccancnaa- ’I 5
I | ' ]
Bearpawe~~=e==ce=- {Clayey=m==cccmccccrccncccancan {Favorable ! 3,100 |Western wheatgrasSeeecececcanaaa i 25
! {Normal | 2,600 |NeedlegrasSececmecccmencccacnaa 1 25
! {Unfavorable | 1,800 iLittle bluesteMe-cccccmcauanaa t 10
} | ! {Prairie junegrass~-ee-ccecaaaa. 15
; i E EBlue grama=~er--ccrcccccccecnaaa i 5
] |
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued

Total production

) [| [] [
] ] ] ]
Soil name and H Range site name H H ! Characteristic vegetation {Compo-
map symbol 1 {Kind of year | Dry | isition
i ' iweight | :
1 1 TLb7acre) 7 Pct
i | : | VT
P L T LR TP ILimy Subirrigatede~--cccence-- {Favorable i 4,300 {Little bluestem-ceceecccccccana- 1 30
Hamerly i iNormal | 3,600 {Western wheatgrass-m----ec---- i 10
H !Unfavorable | 2,800 |Big bluesteM-esc---mcec—cccweax } 10
i [ | |Green needlegrasse~-~-——-wome-- 1 10
i ! | INeedleandthread=ce-nccecccceaa i 10
i ! ! {Blue grama----e--=--cro-c—c—e~-- i 5
! H ! !Sideocats gramae---- mmememmme—— i 5
! | | |Sedge-=~-emmmemmcccnceecnc—aae i 5
| ] | 1 :
64-ccuan —————————— iOverflow-=—=—weee- e |Favorable ! 4,300 }Big bluesteme~-=--- B it | 45
Grassna { iNormal ! 3,600 |Western wheatgrass-~--<ceccce-- i 20
! !Unfavorable | 2,500 |Green needlegrass--~-ee----=-= i 15
' ! ' 1Sideocats grama----- ~mmmm—ee——— i 5
| ! ! lLeadplanteee-—ceemccccmccceeaa V5
[} 1 ] L] '
:I i |: :sedRe """"""""""""""" |: 5
[ T joverflow-m——==o- D {Favorable ! 4,300 {Big bluesteM---=~ececcmmmccaen=
Grail ! iNormal { 3,600 jWestern wheatgrasse------ec---
1 iUnfavorable | 2,500 |[Green needlegrasS=—-~---
1 | 1 |Sedge-m--wcocmcnemmnccnnaan—ee
¢ ! i ) :
T2%: i } } ' |
Ranslo=e-eeccccaux tSubirrigated-——-ceccmcmccccuaa {Favorable ! 4,800 |Big bluesteme------ B 1 60
! iNormal ! 4,400 |Switchgrass--=-~---- cemmm——eee— 110
H {Unfavorable | 3,500 |Western wheatgrass-v-c--—ce-m--- 110
i i | |Sedge-==-m-m-—cemoosmmme oo i 10
E E i EKentucky bluegrasS-weeena-ce=- E 5
] ] 1 1 ]
Harriet----ccecacas 1Saline Lowland-=eeecccccacaaa- {Favorable ! 3,300 |Western wheatgrass-~-ceeca-—-= i 30
H iNormal ! 3,000 |Inland saltgrassee~s----we---- 115
! !Unfavorable | 2,400 {Alkali cordgrasse-es---eccoa--- E 10
i | ! ! i
T5%: | i ! ' i
ToNKa=—ememmmana=- IWet MeadoWe==emcmo—ccocmomaaaan {Favorable | 4,700 {Slim sedge-=~-===m---emm——--a- i 20
! {Normal ! 4,300 [Wooly sedge---—-=~=mcemmccnean= i 20
1 !Unfavorable | 3,000 {Prairie cordgrass--s----eeco--- 1 20
| ! ! IWestern wheatgrass-----wc-e--a 115
| ' ! INorthern reedgrass-c-=ec-ce—e- i 10
' ] (] ] 1
] ] 1 ] ]
Nishon-ececccceanaa- {Closed Depression-ce-cccccaa-- |Favorable ! 3,700 |Western wheatgrass-~-ece~—-=--- 1 55
| INormal ! 3,400 |Sedge----=—-=~-o--- ——————————— i 20
H !Unfavorable | 2,400 |Prairie cordgrasse=wecccee---- i 10
H | ! |BluegrasSe==eerecccccecaca—caa- i 5
[] 1 1 (] []
] I I ] ]
Thoemwmmcccecameeam !Shallow Marsheec-—cameccccccaaaa {Favorable | 6,600 |Slough sedge---m---cewcmccnmn= 1 35
Parnell 1 {Normal } 6,000 |Rivergrass---e---=-- ———e—eeenee- i 30
i !Unfavorable | 4,800 |Prairie cordgrasS~ev---ce----- i 15
1 ! ! |American mannagrasS--——-——wec-c- 1 10
| ! ! |Reedgrasgmm———==e——commae————= i 5
! ! : : |
TT*: i i : ] ]
NishoN-ee—cceccaaaa= iClosed DepressiONece-eec—ccaca= {Favorable ! 3,700 jWestern wheatgrass-vescme=e--- 1 55
H iNormal ! 3,400 {Sedge-=mermmcccccmcconccenanan i 20
' !Unfavorable | 2,400 |Prairie cordgrass--ce--ecee~-- | 10
! ! ! |Bluegrass-==-=-—--—--- ——————————— 175
i ' ; i ]
Heil-wccameaaaaaao 1Closed Depressioneceecccccaaa- |Favorable ! 3,400 |Western wheatgrassece-ce-cccw-- 1 75
i !Normal ! 3,100 |Sedge----=~-cvcecmmcccccormcaan i 10
| tUnfavorable | 2,200 | !
| ] ] ] 1
t ) ] ] 1
80--ececmnccccccenna iClosed Depression--ceceececccaa- !Favorable ! 3,400 {Western wheatgrasse-c---ccem-- i 75
Heil 1 {Normal ! 3,100 |Sedge----cccc-cecenccccacnmnu= i 10
E !Unfavorable | 2,200 |
) i | !

See footnote at end of table.
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued

Total production

I i ) |
Soil name and ! Range site name i 1 | Characteristic vegetation | Compo~
map symbol ! 1Kind of year | Dry | tsition
! i iweight | '
H H TC67acre, TPTT
! ! ] i | T

flecmmmcccencanane= {Subirrigatedececccaccaas ————em- {Favorable | 4,800 |Big bluestemeumeccccmmccccacaaa {35
Stirum i {Normal { 4,400 |Sedge--=----- e L PRSP } 15
! iUnfavorable | 3,500 |Western wheatgrasse-eec-ceeaa-- 110
i ! | {Prairie cordgrass----ccecaecc--a ! 10
! i 1 ISwitchgrass-emecemeccaacacaa cemal 5
H ! 1 iLittle bluesteme-—cecaa--- -] 5

I 1 ] ] 1

] 1 t I |
86eccmcnccnccaa ~===!Subirrigatedecceccccaua- —————— |Favorable { 4,800 [Big bluestem-=--cccecccaccccana i 60
Ranslo ! {Normal ! 4,400 |Switchgrasseeeecmececcnccnaa e===] 10
! iUnfavorable | 3,500 |Western wheatgrasse=--- w—me===! 10
! | i 1Sedge--=mau- cemmmmm——- ———————— i 10
1 i ! {Kentucky bluegrasseeea----- -—==] 5

! | ' ' i
B6~wmmmem e ~===|{Saline Lowlandeeecececmeaa cememnae {Favorable ! 3,300 |(Western wheatgrass—-~eeccac--a i 30
Harriet ! {Normal ! 3,000 }Inland saltgrasS—---cecacac—a- 115
H {Unfavorable | 2,400 }Alkali cordgrassece-c-cee-- -=—=| 10

! | i i |
87 emmcncananccnanea={Subirrigatedececccacaaaa «==-=-={Favorable ! 5,500 |Big bluestem----=ceccaaa.- -—===] 60
Marysland 1 iNormal } 5,000 {Sedge=-=n-=- emesecemccccc e ——— 110
! iUnfavorable | 4,000 {Little bluestem--ceccccce-- ===} 10
! ] | 1Bluegrasseecce—cccacacanaa -===! 10
! 1 1 1Indiangrasg-weeece——mmccccaa—oo i 5
E E i }Switchgrass--- ------------ ----E 5

I ] ] i I
88ecmcnnccccnaa ~-~={Limy Subirrigated------ L {Favorable ! 3,900 iLittle bluestemMe~mcaccaaaax ===} 30
Divide | {Normal ! 3,300 |NeedlegrassSew=cececccccneaa (]
{ ‘Unfavorable | 2,300 {Western wheatgrassee-eee-- we==i 10
i ! i iBig bluestem-~==ccccaaca-a e===} 10
! | | {Sideocats gramae----ecoea—a- we==} 5
i 1 i 1Sedge~-=---- e et ---=} 5
' ! ] {Blue grama-esececcccacaaa- w===i 5

) ! | i i
§Tewemnnccacnnnacaa|Wetlande-eeeercncccccaa cmeceaa |Favorable ! 6,600 |Prairie cordgrasse-ececececau—c—=s i 650
Regan 1 {Normal ! 6,000 |Sedge---=---- ceececmecccaa- ve—ai 20
E iUnfavorable E 4,800 iReedgrass ----------------- e===} 10

1

] ] 1 ) I
9B8emcenccccncanaa==|Subirrigated---cccccaaa we==-==|Favorable { 5,500 |{Big bluestemMe--ccccccmnaaac—aa i 60
Vallers ! !Normal i 5,000 |Sedge---~--- B we==! 10
! iUnfavorable | 4,000 jLittle bluestem--mecccaa-- ~==={ 10
] ' ' 1Switchgrasse=cececceccaaa. ~===} 5
| 1 ! {Indiangrass----~----- —————] 5
! ! ! !Kentucky bluegrasseececececancana 1 5

! : 1 i :

#® See description of the map unit for composition and behavior characteristics of the map unit.
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS

[The symbol < means less than; > means more than. Absence of an entry indicates that trees generally do not grow
to the given height on that soil]

Trees having predicted 20-year average heights, in feet, of--
8§-15 16-25 26-35

Soil name and

map symbol <8 >35

Siberian elm-=ce~=

3A, 3Bewccmcnncnn-
Bowdle

Ponderosa pine,
green ash,
Siberian
peashrub, Rocky
Mountain Jjuniper,
Russian-olive,
eastern redcedar.

54, S5Beccaccccccaa Plains cottonwood.

Bowbells

Tatarian
honeysuckle,
Siberian
crabapple,
eastern redcedar,
common
chokecherry,
Siberian
peashrub,
American plum,
Peking
cotoneaster,

Golden willow,
ponderosa pine,
Black Hills
spruce, green
ash.

Golden willow, Plains cottonwood.
ponderosa pine,
Black Hills
spruce, green
ash.

[]
I
]
]
1
]
I
[
1
]
]
1
I
[)
]
]
'
[]
i
]
1
]
]
]
]
(]
1
1
1
]
]
()
]
1
I
1
I
|
1
]
]
]
1
I
1
]
1
Tatarian 1
honeysuckle, H
Siberian |
crabapple, }
eastern redcedar,|
common |
chokecherry, |
Siberian !
peashrub, |
American plum, !
Peking |
[]

[

]

]

(]

1

)

]

[]

]

]

1

]

]

)

1

]

[

]

]

]

]

(]

L]

]

]

[]

]

]

]

[}

]

)

[

]

[

1

1

]

i

]

]

]

1

]

|

]

]

(]

]

]

I

]

]

1

I

(]

1

]

]

[]

1

[]

1

[]

I

fomeemmccecmaeanan

Arnegard

cotoneaster.
Tatarian Plains cottonwood.
honeysuckle,
Siberian
crabapple,
eastern redcedar,
common
chokecherry,
Siberian
peashrub,
American plum,
Peking
cotoneaster.

Golden willow,
ponderosa pine,
Black Hills
spruce, green
ash.

y [, —————— -

Bearden

Bocecccmcam——————

Rentill

Eastern redcedar,
common
chokecherry,
American plum,
Siberian
peashrub, lilac,
Tatarlian
honeysuckle,
Russian-olive.

Green ash, bur
oak, ponderosa
pine, Black Hills
spruce, Siberian
crabapple.

9A, 9B, 9C--cceca-
Bearpaw

Lilae, Siberian
peashrub, golden
currant, American
plum,

Green ash, Siberian elm--ccaa
ponderosa pine,

eastern redcedar,

Rocky Mountain

Juniper, Russian=-

olive, common

chokecherry.

e e e e e e e e e e e e e e e e e e e = e e e e e e e e e e e e = mm mm A ee o= = = e —= e e e = —m i —m e = e e s =



peashrub, common
chokecherry,
Tatarian
honeysuckle,
American plum.

pine, bur oak,
Black Hills
spruce.
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued
i Trees having predicted 20-year average heights, in feet, of--
Soil name and | T | 1 ]
map symbol E <8 E 8-15 i 16-25 E 26-35 5 >35
1 t 1 | ]
i 1 1 ] T
! ] ] ] i
10ccmmmmcccam—aam | -—- {Ponderosa pine, iSiberian elme-ec<-= | --= | ———
Brantford ! i green ash, ' ! i
' | Russian-olive, : i |
! | eastern-redcedar,| i
! | Rocky Mountain i 1 !
| | juniper, Siberianj ) |
! | peashrub. H i 1
| ] ! ' !
11A%, 11B%: ! i ! ! i
Bearpaw=emm====-= iLilac, Siberian iGreen ash, 1Siberian elmMecc-us i -—- 1 -
! peashrub, golden | ponderosa pine, | ' '
! currant, American| eastern redcedar,| 1 !
! plum. ! Rocky Mountain ] i '
! ! juniper, Russian-| 1 '
! ! olive, common | ' '
! | chokecherry. i | !
] ] 1 1 ]
1 ] t 1 t
Greenway=eewecaa= ! -—- {Russian-olive, iBlack Hills | -——— ! ~—-
H ! eastern redcedar,}| spruce, ponderosal !
! | common ! pine, green-ash, | !
1 { chokecherry, | bur oak, Siberian] !
| ! Siberian | crabapple. i !
\ | peashrub, } } H
! ! American plum, i | !
! ! silver . i i |
! ! buffaloberry ! | !
H ! lilae. ! ! i
! ! t ! :
13E#; ] | i ' !
Zahl. i ! ' i |
\ \ \ ! !
Kloten. ] ] i ] |
i i ' i !
14D, 1 i ! { i
Vida ' i i i '
' i ] | :
15A%, 15B#%, 15C*: | i i ]
Williams=-eccaca- 1 -—- {Russian-olive, iSiberian i - i -
! ! eastern redcedar,| crabapple, green | H
H { lilac, Siberian | ash, ponderosa H 1
! ! peashrub, common | pine, bur oak, ! !
H { chokecherry, } Black Hills i !
1 { Tatarian | spruce. 1 !
! ! honeysuckle, 1 ! 1
! ! American plum. i i i
15A%, 15B#%, 15C%*: | ] ! !
BowbellSecemmmue= | -——- iTatarian iGolden willow, | - {Plains cottonwood.
i | honeysuckle, | ponderosa pine, | {
! | Siberian t Black Hills i
! { erabapple, | spruce, green H i
! | eastern redcedar,| ash. i
H | common | | !
! | chokecherry, | !
! | Siberian i : i
! ! peashrub, i |
! ! American plum, ' : !
' ! Peking | ' |
! { cotoneaster. ! ) i
i ! | ! i
16A%, 16B*: | | i ] i
Williams---mouaw- 1 - {Russian-olive, iSiberian ! - H -
! | eastern redcedar,} crabapple, green | !
E ! lilac, Siberian E ash, ponderosa | !
) ) )
| s s | |
| i | | 1
) i | ! '
i ] ' | i
i ] i ' i

See footnote

at end of table.
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued

Soil name and
map symbol

Trees having predicted 20-year average

heights, in feet, of--

<8

8-15

16-25

26-35 >35

16A%, 16B*:
BowbellS-==ccuau-

Tonka.

16C*:
Williams-=cacce--

BowbellSw=vccaem-
Parnell.

17B%:

Vidaeceeoaa ——m———
WilliamSeemmaceca-
17C#*;

Vidareoeea- —————

See footnote

at end of table.

Tatarian
honeysuckle,
Siberian
crabapple,
eastern redcedar,
common
chokecherry,
Siberian
peashrub,
American plum,
Peking
cotoneaster,

Russian-olive,
eastern redcedar,
lilac, Siberian
peashrub, common
chokecherry,
Tatarian
honeysuckle,
American plum.

Tatarian
honeysuckle,
Siberian
crabapple,
eastern redcedar,
common
chokecherry,
Siberian
peashrub,
American plum,
Peking
cotoneaster,

Russian-olive,
eastern redcedar,
Tatarian
honeysuckle,
common
chokecherry,
lilac, Siberian
peashrub,
American plum.

Russian-olive,
eastern redcedar,
1{lac, Siberian

peashrub, common

chokecherry,
Tatarian
honeysuckle,
American plum.

Russian-olive,
eastern redcedar,
Tatarian honey-
suckle, common
chokecherry,
lilac, Siberian
peashrub,
American plum.

1
1
1
1
T
I
[}
1
1
1
1
i
1
i
1
|
1
1
t
]
]
i
1
I
'
]
]
]
1
1
1
1
b
I
]
]
]
L]
]
]
(1
[}
(]
1}
]
{
1
i
L]
1
1
L}
]
]
1
I
i
I
1
]
1
1
[}
|
1
[}
1
1
1
1
]
1
(]
I
)
[}
]
1
1
I
L]
I
1
[}
]
]
[}
I
t
I
(]
]
]
|
(]
[}
t
]
]
[}
1
i
1
1
L]
|
1
|
[}
]
]
i
[}
1
]
]
1
t
]
]
1
]
1
¢
L]
|
]
|
]
]
1
I
]
]
)
]
b
]
1
1
]
|
1
t
[}
I
]
]
!
}

Golden willow,
ponderosa pine,
Black Hills
spruce, green
ash.

Siberian
crabapple, green
ash, ponderosa
pine, bur oak,
Black Hills
spruce.

Golden willow,
ponderosa pine,
Black Hills
spruce, green
ash.

Green ash,
ponderosa pine,
Black Hills
spruce, bur oak,
Siberian
crabapple.

Siberian
crabapple, green
ash, ponderosa
pine, bur oak,
Black Hills
spruce.

Green ash,
ponderosa pine,
Black Hills
spruce, bur oak,

. Siberian

crabapple.

Plains cottonwood.

Plains cottonwood.

___-__---__-_-________--_------__-_-_--____--__-___-_-_________---_-_--_--_______-___-_-_-___--_-__-_________-_-_--__-_-_---____--_________-_----1_--__.
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204,
Lehr

peashrub, golden
currant, American
plum.

20Bmccmccanan

ponderosa pine,
eastern redcedar,
Rocky Mountain
juniper, Russian-
olive, common
chokecherry.

Green ash,
ponderosa pine,
Russian-olive,
Siberian
peashrub, eastern
redcedar, Rocky
Mountain Jjuniper.

Siberian elm

140 Soil survey
TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued
T Trees having predicted 20-year average heights, in feet, of--
Soil name and | 1 T T 1
map symbol ! <8 E 8-15 E 16-25 E 26-35 5 >35
] 1 ] | []
i T 1 ) i
: ! ! ! !
17C*: ! ] ! ! i
WilliamSe-=-accaa| -——- {Russian-olive, iSiberian ! ——— ! -——-
! | eastern redcedar,| crabapple, green | !
! { lilac, Siberian | ash, ponderosa t H
i | peashrub, common | pine, bur oak, | H
i ! chokecherry, { Black Hills ! |
1 | Tatarian | spruce. ! !
H | honeysuckle, | 1 !
i | American plum. ! ! !
] ! 1 ! !
BowbellSececccaaa 1 -—— {Tatarian {Golden willow, ! -—— iPlains cottonwood.
i | honeysuckle, | ponderosa pine, | !
H | Siberian { Black Hills ! |
! | erabapple, { spruce, green | !
! | eastern redcedar,| ash. ! 1
H { common ! ! '
! | chokecherry, | i i
H | Siberian ! ! !
! | peashrub, | ! !
H | American plum, ! ! !
' | Peking ' | '
E E cotoneaster. ! 1 H
] ] 1
| ] ] i |
17D%; ! ! ] | !
Vidage==~~ ——————— ! -——— 'Russian-olive, iGreen ash, | -—— ! ——
1 { eastern redcedar,| ponderosa pine, | 1
| { Tatarian honey- | Black Hills ! H
H ! suckle, common { spruce, bur oak, | !
| ! chokecherry, | Siberian ! !
H { lilac, Siberian | crabapple. i !
! | peashrub, | ! H
E E American plum. i E i
1 ]
t ] I ] ]
Zahl. ' i ' | !
' i | | !
1TE*: i | | i !
Vida. ' : i i '
! ! ! ! !
Zahill. ! ! ' | |
i ' i ' !
18A%; | ] ) ! |
Williamg---ccoe-- ! - {Russian-olive, iSiberian | -——— { -——
1 | eastern redcedar,| crabapple, green | !
| { lilac, Siberian | ash, ponderosa | i
| { peashrub, common | pine, bur oak, H |
! | chokecherry, | Black Hills H !
! ! Tatarian | spruce. ! i
H | honeysuckle, 1 H !
! | American plum. t ! !
] ' : ' '
Niobellww=ww=-e==i{Lilac, Siberian 5Green ash, ESiberian elm-eem-- i -—— i -—-
i )
| i E |
1 i ! !
] i : |
! | | |
' ! ! |
! i ! |
] 1 | !
i ! ! i
i ! | !
! ! ' i
] i ! !
! ! ! !
| | i !
! ! ' !

See footnote at end of table.
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS~--Continued
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Soil name and

heights,

Trees having predicted 20-year average

in feet, of--

juniper, Siberian
peashrub, silver

green ash,
ponderosa pine,
Russian-olive,
eastern redcedar.

T
i
] T
] [ 1 [
map symbol E <8 E 8-15 E 16-25 E 26-35 E >35
1 1 ] 1 1
| | 1 1 1
! ! ! ! :
21A%: { i ! i i
Cavour--eeecemcean= {Rocky Mountain iSiberian elm, H - i -——- 1 -
! juniper, Siberian! green ash, ! i i
| peashrub, silver | ponderosa pine, | i !
! buffaloberry. ! Russian-olive, ! i 1
E | eastern redcedar.i i E
] : ] ] 1
Miranda. 1 | : i '
i [ i i ]
Niobellececccanmaan jLilac, Siberian {Green ash, {Siberian elm-ww~-- | -=- i ==
! peashrub, golden | ponderosa pine, | 1 ]
! currant, American| eastern redcedar,| | :
! plum. ! Rocky Mountain H H i
| ! juniper, Russian-| | !
| ! olive, common \ 1 i
' | chokecherry. ] 1 3
i ' ! ! !
Miranda. i i | | !
| | i ' i
23A-mcmcreennnne—- iGreen ash, !Siberian elm, i -—— ' -——- ] -
Noonan Variant | Russian-olive, | ponderosa pine. | 1 !
! eastern redcedar,! i | i
! Rocky Mountain ! ! \ i
! juniper, Siberiani i i |
! peashrub. ! ! i |
i ' ' i |
24A%: H ! : | ]
Niobell-eeneema-- iLilac, Siberian !Green ash, !Siberian elme----- ! -— ] -
! peashrub, golden ! ponderosa pine, | ! |
! currant, American| eastern redcedar,} ! i
! plum. ! Rocky Mountain ! i !
1 ! juniper, Russian-| | !
! ! olive, common ! i i
! ! chokecherry., | ' E
: = = ’ |
Noonane-eceecccea—- {Green ash, 1Siberian elm, 1 -—— i -—— ! -—-
! Russian-olive, ! ponderosa pine. | | i
! eastern redcedar,! ! i |
! Rocky Mountain i 1 i i
! juniper, Siberiani ! 1 i
! peashrub, silver | H i H
| buffaloberry. ! ! i E
1 i } ! i
25%; i ) ! ) i
Miranda. ! ] i | |
’ | : ; :
Heil. i | ! | :
1 1 [] [] ]
1 1 I 1 ]
26%:; | ' i ! i
Cresbard---====-- tTatarian tRussian-olive, {Green ash, H -——- i -—-
| honeysuckle, ! common ! ponderosa pine, | !
\ Peking i chokecherry, { Siberian elm, H 1
{ cotoneaster, | eastern redcedar,| Siberian i }
! ! silver { crabapple. | i
' ! buffaloberry, H { 1
! ! Siberian i i !
E E peashrub, lilac. E E i
1 1 [ 1 ]
Cavour----—---eea- {Rocky Mountain ESiberian elm, i -—- E - 5 -—-
': ': ': ':
| | i i
i i i ]
| ! 1 '

See footnote

i
]
| buffaloberry.
]
y
1

at end of table.
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TABLE 7.~-WINDBREAKS AND ENVIRONMENTAL PLANTINGS-~Continued

Soil survey

Soil name and
map symbol

“Trees having predicted 20-year average

heights, in feet, of--

T

<8

8-15

16-25

26-35

>35

27B%:

Lehr=cecaccncanax

Bowdlem—ewnceaaaa

29%:
Exline,

Harmonyeeececccca- -

30%:
Letcherececcccaaa=

Parshallecewenea-

) PN

Harmony

kP-LH]
Harmonyeeecececcea=-

Exline,

See footnote

Tatarian
honeysuckle,
Peking
cotoneaster.

Green ash, silver
buffaloberry,
Russian-olive,
eastern redcedar,
Rocky Mountain
juniper, Siberian
peashrub,

Tatarian
honeysuckle,
Peking
cotoneaster,

Tatarian
honeysuckle,
Peking
cotoneaster,

at end of table.

Green ash,

ponderosa pine,
Russian-olive,
Siberian
peashrub, eastern
redcedar, Rocky
Mountain juniper.

Ponderosa pine,
green ash,
Siberian
peashrub, Rocky
Mountain juniper,
Russian-olive,
eastern redcedar.

Russian-olive,
common
chokecherry,
eastern redcedar,
silver
buffaloberry,
Siberian
peashrub, lilac.

Siberian elm,
ponderosa pine.

Siberian
crabapple,
common choke-
cherry, eastern
redcedar,
Siberian
peashrub,
Tatarian honey-
suckle, American
plum, Peking
cotoneaster.

Russian-olive,
common
chokecherry,
eastern redcedar,
silver
buffaloberry,
Siberian
peashrub, lilac.

Russian-olive,
common
chokecherry,
eastern redcedar,
silver
buffaloberry,
Siberian

]
}
(]
1
|=
]
t
I
]
]
]
’
]
[]
I
:
i
:
i
:
]
!
]
I
i
!
i
'
i
i
L}
1
+
I
i
i
i
i
]
i
]
!
]
]
+
}
!
[]
]
[}
]
i
:
t
1
i
i
i
1
I
(]
1
i
f
]
i
i
i
'
i
L]
]
i
1
1
i
i
]
i
:
]
4
I
i
!
]
]
i
peashrub, lilac. |
1
!
(]
1

Siberian elm------

Siberian elMeceaea

Green ash,
ponderosa pine,
Siberian elm,
Siberian
crabapple.

Golden willow,
ponderosa pine,
Black Hills
spruce, green
ash.

Green ash,
ponderosa pine,
Siberian elm,
Siberian
crabapple.

Green ash,
ponderosa pine,
Siberian elm,
Siberian
crabapple.

Plains

cottonwood.
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TABLE 7.~--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued

Trees having predicted 20-year average heights, in feet, of--
T T T
8-15 16-25 26-35

Soil name and

map symbol <8 >35

et R EEPEE

Black Hills Golden willowe--=-~ Plains cottonwood.
spruce, Siberian
crabapple,
eastern redcedar,
common choke-

cherry, 1lilac.

38ccccmcccrnncaaaa {Siberian peashrub,
American plum,.

Blue spruce,
green ash,
ponderosa pine.

40A, 40B~mwecccuaa {American plum, Siberian elmeeceeaa
Mondamin lilac, golden

currant.

Green ash,
ponderosa pine,
Russian-olive,
eastern redcedar,
Rocky Mountain
Juniper, common
chokecherry,
Siberian
peashrub.

43ce:
Wabek.

Bowdleeweoccannaa ' - Ponderosa pine, Siberian elmece---
green ash,
Siberian
peashrub, Rocky
Mountain Jjuniper,
Russian-olive,

eastern redcedar.

4up,
Wabek

45B#*:
Wabek.

Lehreecccmecaacaa i -—- Green ash, Siberian elm--cea-
ponderosa pine,
Russian-olive,
Siberian
peashrub, eastern
redcedar, Rocky

]
1
1
i
E
H
]
:
]
)
t
|
t
1
[]
]
|
!
H
i
L]
]
|
!
i
[]
1
i
1
i
i
)
]
!
i
i
]
1
'
|
|
1
1
1
1
|
;
'
!
[)
]
1
]
:
i
()
1
i
L]
|
i
Mountain juniper.|
]
1
1
1

Lihenecccccccaaa- iTatarian
honeysuckle,
silver
buffaloberry,
lilac,

Eastern redcedar, |Ponderosa pine,
bur oak, Siberian| Russian-olive,
crabapple, common| green ash.
chokecherry, !

Siberian !
peashrub, H
American plum. |
]

[]

Parshallececccaaa American plum, }Golden willow, Plains cottonwood.

Peking | ponderosa pine,

cotoneaster, { Black Hills

Siberian crab- | spruce, green

apple, common | ash.

chokecherry, |

eastern redcedar,|

Siberian |

peashrub, |

Tatarian honey- |

suckle. |

1
1

]
]
]
g
]
]
+
|
|
1
'
1
I
]
L]
1
i
1
1
1
L}
]
[}
L]
1
]
]
!
[}
t
|
(]
]
1
i
1
I
]
I
]
]
!
1
]
1
(]
]
1
]
]
]
!
[}
1
1
1
1
(]
]
1
'
)
I
]
[}
1
I
b
I
1
|
1
I
1
i
1
1
[}
I
]
]
1
i
1
1
(]
]
(]
]
]
]
]
]
1
[}
[
i
1
I
]
]
[
]
]
]
]
|
1
I
1
|
]
]
]
]
)
]
1
[}
]
]
]
]
1
|
1
I
t
i
(]
[}
]
I
+
1

See footnote at end of table.
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TABLE 7.--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

Ponderosa pine,
eastern redcedar,
Rocky Mountain
Juniper.

54B#;
TanseMecccccnna-- Black Hills
spruce, bur oak,
green ash,
ponderosa pine,
Siberian
crabapple.

:
:
!
:
L]
I
:
:
:
:
Russian-olive, H
Siberian '
peashrub, common |
chokecherry, H
eastern redcedar,|
Tatarian 1
honeysuckle, !
American plum, 1
lilac. H
]
]
RosegleNeeeece== -- Siberian iGolden willow, Plains cottonwood.
crabapple, common} Black Hills
chokecherry, | spruce, green
eastern redcedar,| ash, ponderosa
Peking i pine.
cotoneaster, H
Siberian !
peashrub, !
Tatarian H
honeysuckle, H
American plum. 1
[]
E
1
!
|
[
I
'
L]
I
'
i
!
'
|
|
)
]
i

55A%;
Parshallee-cc=eca= American plum, Plains cottonwood.
Peking
cotoneaster,
Siberian crab-
apple, common
chokecherry,
eastern redcedar,
Siberian
peashrub,
Tatarian honey-

suckle,

Golden willow,
ponderosa pine.
Black Hills
spruce, green
ash.

Tatarian
{ honeysuckle,
! silver

{ buffaloberry,
! lilaec.
H

i

1

)

Eastern redcedar, |Ponderosa pine,
bur oak, Siberian| Russian-olive,
crabapple, common! green ash,
chokecherry,
Siberian
peashrub,
American plum.

55Becccmcncunnann= iTatarian
honeysuckle,
silver
buffaloberry,
lilac.

Eastern redcedar, |Ponderosa pine,
bur oak, Siberian| Russian-olive,
crabapple, common| green ash,
chokecherry,
Siberian
peashrub,
American plum.

56Devmmcnccncccemaa— Siberian elm-~re=---

Tansem Variant

Ponderosa pine,
Russian-olive,
green ash, Rocky
Mountain juniper.

Tatarian
honeysuckle,
eastern redcedar,
Siberian
peashrub.

See footnote at end of table.
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued
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Soil name and
map symbol

Trees having predicted 20-year average

heights, in feet,

<8

8-15

16-25

26-35

>35

57A*, 57B*:

GrassNaee—meeee——-

Gr assnNae======ae=

Bearpaw----====--

See footnote

Lilae, Siberian
peashrub, golden
currant, American
plum.

at end of table.

Russian-olive,
eastern redcedar,
common
chokecherry,
Siberian
peashrub,
American plum,
Tatarian
honeysuckle,
lilae.

Tatarian
honeysuckle,
Siberian
crabapple,
eastern redcedar,
common
chokecherry,
Siberian
peashrub,
American plum,
Peking
cotoneaster.

Russian-olive,
eastern redcedar,
common
chokecherry,
Siberian
peashrub,
American plum,
Tatarian
honeysuckle,
lilae.

Russian-olive,
Siberian
peashrub, eastern
redcedar, lilac,
Tatarian
honeysuckle,
American plum,
common
chokecherry.

Tatarian
honeysuckle,
Siberian
crabapple,
eastern redcedar,
common
chokecherry,
Siberian
peashrub,
American plum,
Peking
cotoneaster.

Green ash,
ponderosa pine,
eastern redcedar,
Rocky Mountain
juniper, Russian-
olive, common
chokecherry.

(]
]
1
t
T
]
1
1
1
I
(]
[}
]
]
]
'
1
I
L]
]
1
1
1
|
L]
]
]
|
L]
I
]
]
1
I
(]
]
1
1
1
1
(]
|
1
I
|
1
I
]
1
]
]
[}
]
]
1
1
1
1
I
[}
1
]
1
1
I
1
]
]
]
1
]
1
[}
!
]
]
[}
1
|
3
|
]
]
]
]
]
]
1
i
1
l
]
]
1
]
]
]
1
[}
1
]
1
t
1
I
]
]
)
!
]
]
1
I
]
t
]
|
1
]
]
]
(]
]
1
[}
1
I
'
I
1
]
1
1
]
i
[}
|
]
]
[}
|
]
|

Black Hills

spruce, ponderosa

pine, green
bur oak, Si
crabapple.

Golden willo
ponderosa p
Black Hills
spruce, gre
ash.

Black Hills
spruce, pon
pine, green
bur oak, Si
crabapple.

Black Hills
spruce, bur
green ash,
ponderosa p
Siberian
crabapple.

ash,
berian

wl
ine,

en

derosa
ash,
berian

oak,

ine,

Golden willow,

ponderosa p
Black Hills
spruce, gre
ash.

Siberian elm

ine,

en

Plains cottonwood.

Plains cottonwood.
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS-~Continued

Soil survey

Soil name and

Trees having predicted 20~year average helghts, In feet, of--

]
! | i i
map symbol E <8 i 8-15 ! 16=-25 ; 26-35 E >35
] ] ]
i i 1 i i
! ! ! ! ]
f2emccmccnccccnaaa H -—— |Tatarian honey- 1Golden willow, ! ——— {Plains cottonwood.
Hamerly ! ! suckle, Siberian | ponderosa pine, | |
! ! crabapple, ! Black Hills. ! i
| | eastern redcedar,| spruce, green | !
! ! common choke- | ash. | !
! ! cherry, Siberian | ! !
! | peashrub, ! ' !
! ! American plum, ! ] |
i } Peking ! | \
! | cotoneaster. 1 ! '
| i ! ! !
fllecmcmecccaaa | - |Tatarian {Golden willow, | -—- |Plains cottonwood,
Grassna i ! honeysuckle, { ponderosa pine, | |
i i Siberian | Black Hills ! !
| | crabapple, | spruce, green | \
| | eastern redcedar,| ash. H |
i { common ! ! H
! ! chokecherry, ' ! !
! | Siberian ! H ]
H | peashrub, | | !
! | American plum, ! ! !
i ! Peking ! ! '
| | cotoneaster. ! ! !
! : i ! ’
65ccmmmccmcneccnn ! -— 1Siberian {Golden willow, ! -—— |Plains cottonwood.
Grail ! ! crabapple, common| ponderosa pine, | )
! ! chokecherry, } Black Hills ! i
H | eastern redcedar,| spruce, green i 1
! | Tatarian | ash, ! !
] ! honeysuckle, ! ] i
! ! Siberian ) | H
| | peashrub, ! ! '
! ! American plum, ! 1 !
! ! Peking ! ! ]
| ! cotoneaster. ! | !
! ! ! 1 !
72%; | | ! ! \
Ransloe~eeeeecena iSiberian peashrub,}Black Hills |Blue spruce, greeni{Golden willow-----{Plains cottonwood,
} American plum. | spruce, Siberian | ash, ponderosa ! |
! | crabapple, ! pine. | 1
! ! eastern redcedar,| ! !
1 | common | ! |
] ! chokecherry, | ! |
! i lilac. ! ! |
i | ! ! '
Harriet. ! ! ! ! |
i ! ! ! |
T5%: ! ! ! ! )
Tonka. ! ! ! ! i
: ! ! ! i
Nishon. ! i ! i !
' ! ! | !
76. ! ' ! ! |
Parnell } | | \ i
! ] ! ! i
TT%: ! | } ! !
Nishon. | ! 1 : |
! ! ! ! !
Heil. 1 ! i ! i
H 1 i ! 1
80. ! | i i '
Heil ! i ! ! !
| ! ! ! }
82. ! ' ! ! !
Stirum } | | ) |
! ! ! ! !

See

footnote at end of table.
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Soil name and

Trees having predicte

f--

T
i

d 20-year average heights, in feet, o
1

!
[] T
1 [ 1
map symbol | <8 | 8-15 ] 16-25 E 26-35 E >35
]
1 ] ] ] ]
1 1 1 1 1
| 1 ! ! 1
85-mcmemccc e !Siberian peashrub,!Black Hills !Blue spruce, greeni{Golden willow----- iPlains cottonwood.
Ranslo | American plum. | spruce, Siberian | ash, ponderosa H 1
! ! erabapple, ! pine. 1 H
! ! eastern redcedar,} ' 1
1 { common H H H
! ! chokecherry, ' ! '
] ! lilac. ! | i
[] ] L] () 1
] ] I ] |
86. ' ! i i 1
Harriet ! ! ! ) i
i i | | |
L {Siberian peashrub,iBlack Hills {Blue spruce, !Golden willoWw----- {Plains cottonwood.
Marysland ! American plum. | spruce, Siberian | green ash, H i
! ! crabapple, ! ponderosa pine. | {
1 | eastern redcedar,| i 1
! ! common choke- ! 1
H ! cherry, lilac. ! | !
[] [] 1 [] (]
I ] i 1 1
88-mmmmmmmmmme e ! - !Tatarian !Golden willow, ! -—— {Plains cottonwood.
Divide ! ! honeysuckle, | ponderosa pine, | 1
' ! Siberian ! Black Hills ' !
H ! crabapple, | spruce, green | i
1 | eastern redcedar,| ash. ! !
! | common i ! i
! ! chokecherry, ! 1 !
! ! Siberian ! ! !
! ! peashrub, ! ! 1
! ! American plum, | i !
! | Peking ! i '
! ! cotoneaster, ! | '
' ! ! | '
97. ' : | | |
Regan ! 1 | i H
| ! : 1 i
(<] ZE R !Siberian peashrub,}Black Hills {Blue spruce, greeni{Golden willow----- iPlains cottonwood.
Vallers i American plum. | spruce, Siberian | ash, ponderosa i |
! ! erabapple, ! pine. ! '
! ! eastern redcedar,| 1 i
! | common choke- ! 1 H
E | cherry, lilae. ! E E
1 []
] 1 ] ] ]
99, i | ! 1 '
Pits ! | i ! '
| | ' 1 |
100. ! | i i ]
Parnell i ! ! ! i
) 1 [] 1 (]
] | 1 ] ]

* See description of the map unit for composition and

behavior characteristics of the map

unit.
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[See text for definitions of "good," "fair," "poor," and “very poor."

soil was not rated]

TABLE 8.--WILDLIFE HABITAT POTENTIALS

Absence

Soil survey

of an entry indicates that the

Potential for

habltat elements

T Potential as habiItat for--

T
] I
Soil name and H H T WITd 1 1 i 1 1 |
map symbol } Grain | Grasses | herba- |Hardwood | Wetland | Shallow |Openland | Wetland |{Rangeland
land seed | and | ceous | trees | plants | water |wildlife | wildlife | wildlife
! crops | legumes | plants | | \ areas | ' i
1 i H i T 1 1 1 1
i ! ' ! ! ' ! ! |
3A, 3Breccccccccaa- {Fair {Fair 1Good i Poor {Very poori{Very poor|Fair iVery poor }{Good.
Bowdle 1 ! ! ! | ] ! ! |
| ' ' ' ! ' ' ! |
7 1Good {Good iFair {Good iVery pooriVery poor|Good iVery poor |Fair.
Bowbells ! 1 | i ! ' 1 ! '
i i ! : ! ' ! 1 !
BBeccme e mm——— --1Good {Good {Good {Good {Very poor|iVery poor|Good iVery poor |Good.
Bowbells | | ! 1 ! ! i ! i
' ! ' | ] i i ! !
frmmmccnccnccn————— !Good 1Good 1Good {Good iVery pooriVery poor|Good {Very poor {Good.
Arnegard H ! ! ' i i i | !
! i ' | ! | ! | |
. {Good 1Good {Fair 1Good {Poor {Poor 1Goed iPoor {Fair,
Bearden ! | ' 1 ' i 1 H !
! ! i ! i i i : !
....... “m—me———e-e=!Good 1Good 1Good !Good {Very pooriVery pooriGood iVery poor {Good.
Rentill ! ! ! i | } ! i |
! ' i i 1 ' i ! '
[+ P emeememe-==Good {Fair 1Good {Fair {Very poor{Very poor|Good iVery poor {Good.
Bearpaw ! | i ! ' ! ! ! i
i i ' ' ! ! H ! !
QBewececccccacnaaan {Fair |Fair 1Good |Fair iVery pooriVery pooriFair \Very poor j{Good.
Bearpaw i i i ! ! i | ! '
| ! i : | : ! ! i
QCemmmmr e ————— |Poor {Fair 1Good {Fair iVery poor|Very poor|Poor |Very poor |[Good.
Bearpaw ! ! ! ! i ! | ' !
i i ! H i ! ! i 1
10mceee e —eccccaaa= !Poor |Fair {Poor |Poor iVery poor|Very pooriPoor iVery poor |Poor.
Brantford i i 1 | 1 ! i i i
' 1 ! H ! 1 ! i i
11A%: 1 ! ! i ! ' ! i !
Bearpaweee=—eeaaaa 1Good |Fair 1Good {Fair iVery pooriVery pooriGood iVery poor !Good.
' ' ! i I 1 | ! i
Greenway-=mwweccana 1Good iGood 1Good iGood iVery pooriVery poor|Good iVery poor |{Good.
1 | i ' | | | ! |
11B#*: ' : | ] : ! | | |
Bearpaw==ememanc~= {Fair \Fair 1Good \Fair iVery pooriVery poor|Fair {Very poor |{Good.
(] ] 1] (] i 1] L] ] ]
] ] | ' 1 ] 1 ] ]
Greenway-=~-=====--=|{Good {Good 1Good 1Good {Very pooriVery poor|Good |Very poor |Good.
! i i ! i ! ! ! !
13E%: ! ! i i { ) ! i !
lahlrercccccaaaaaa \Very poor|Fair {Fair \Poor iVery pooriVery pooriVery poori{Very poor |Fair.
i ' 1 ! ] ' ' | !
Kloten-eemcccanca- iVery pooriVery poor|Fair {Poor {Very poori{Very poori{Very poor|Very poor }|Fair.
' i ! ! | ' i H '
L e D T {Very pooriVery poori{Good {Poor iVery pooriVery pooriVery pooriVery poor |Good.
Vida i ! ! i ! ! ! ! |
i i ! ! ! ! | ! !
15A%, 15B%: 1 i i ' i ! | i !
WilliamSeerceccnaa 1Good 1Good 1Good 1Good iVery pooriVery poor|Good iVery poor {Good.
' | ! | ! : ! ! |
Bowbells-wa-- -=--=1Good iGood {Fair iGood iVery pooriVery pooriGood iVery poor |Fair.
1 H ' i ! i i i !
15C*; ! i i | i ! ! : !
WilliamS~eeececeea==iFair iGood 1Good 1Good iVery poori{Very poor|Good \Very poor |Fair.
i i ' ' ! i ! ! !
BowbellSeauua- www=!Good 1Good (Fair 1Good {Very poor|Very poor|Good iVery poor |Fair.
i i ! | ] : 1 i '
16A%, 16B*: 1 ! ! 1 ! | ' ! |
WilliamSeececccaeaa SGood EGood !Good 1Good EVery pooriVery poor|Good iVery poor |Good.
i i i ! i ! ! ] !
BowbellSwwmcecnmaaa 1Good iGood {Fair 1Good iVery pooriVery pooriGood {Very poor |Fair.
t 1 1 ) ] [] (] (] []
1 ] I ] ] ] ] ] ]
Tonkae-====cmenec=a {Poor {Poor {Fair {Poor \Fair {Fair {Poor {Fair |Fair.
' ' 1 ! : : ' ! i
See footnote at end of table.
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Potential Tor habltat elements

Potential as habitat for--

T T
] 1
Soil name and ! T T WIId 1 H 1 1 1 1
map symbol ! Grain |} Grasses ! herba- |Hardwood | Wetland | Shallow |Openland | Wetland |Rangeland
tand seed | and ! ceous | trees | plants | water !wildlife | wildlife | wildlife
! crops | legumes | plants | ) |\ areas | ) 1
T ¥ 7 T T T 1) T T
I ] ] ] ] ] ] 1 i
! i i ! ! ! ! ! i
16C*: : ! ! ! ! ! ! i |
Williams--a--- ~=-={Good {Good {Good 1Good \Very poor}Very pooriGood {Very poor |(Good.
' | i : ! i i
BowbellSe—==u- ~===}Good EGood iFair 1Good |Very poor.Very poor.Good {Very poor EFair.
' i 1 i 1 i i
Parnell-eecee-- ~==={Very poor|Poor {Fair {Poor {Fair .Fair :Very poor{Fair \Fair.
: ] } ! i ] ! ] i
178%: 1 i : | i ! ] ! |
Vidaesecccccacaaao {Good {Good 1Good 1Good iVery poor{Very poor.Good |Very poor |Good.
] ' i ' : : |
Williams--=w-- ~===|Fair 1Good 1Good | Good iVery poor|Very poor.Good iVery poor |{Good.
] ] t ] ] ] 1 1
1 ] t ] l b ] 1
17¢: : : : | i : : : :
Vidaeemececcaanaan {Poor 1Good 1Good 1Good IVery pooriVery poor:Fair |Very poor {Good.
] ] ] 1 ] (] ) 1
] ] ] 1 1 1 ] 1
Williamsee-=w- --=-=!Falr {Good 1Good 1Good {Very pooriVery poor.Good {Very poor {Good.
i i ] i | | i i
Bowbells=-«e=caaa=-iGood 1Good \Fair 1Good {Very pooriVery poor.Good iVery poor |Fair.
() (] ] 1 ] 1 (] 1]
] ] ] 1 ] 1 I I 1
17D*: ] i ! ] ' ] ' i |
Vida-ececcccaa ~==={Poor 1Good {Good |Poor \Very poor.Very poorIPoor iVery poor |Good.
i ! ! ! i ! ]
Zahle=mceceen- ~-=={Very poor|Fair {Fair | Poor iVery poor.Very poor.Very poor.Very poor |Fair,
] ] ] [] [] (] ]
7Ee: | | | | | | | : |
Vidae=ev~eecccaaa-iVery pooriFair 1Good ‘Poor |Very poor:Very poor.Very poor.Very poor |(Good.
1 ! i i ' |
2ahillececcacaa ~=~-{Very poor|Fair {Fair {Poor tVery poor.Very poor.Very poor.Very poor |(Fair.
() ) [] 1 ] 1 1 []
184%: E i i i i | ! i E
WilliamsS~eweacaacaa|Good 1Good iGood iGood iVery poor.Very poor:Good tVery poor |Good.
] 1 | i ! ! ]
Niobelle—-we-a ~=-=|Fair {Fair 1Good |Fair {Very poor.Very poor.Fair iVery poor {Good
] 1 ] ] ] ] () ]
] ] ] 1 I ] ] ]
204, 20Be-ecmccaca- {Poor |Fair | Poor |Poor \Very poor|Very poor.Poor \Very poor |Poor.
Lehr | i | | } | 1 ! '
! ] 1 : ! i i i :
21A%; ! : | i ! ! i i i
Cavour-wesececeaaaa-|Poor | Poor i\ Poor | Poor \Very poor|Very poor:Poor |Very poor |Poor.
] ] ] ] (] ] ] ]
] 1 ] ] 1 1 t ]
Miranda--==e=- ~=--{Very poor|Very poor.Poor {Poor {Very poor{Very poor.Very poor |Very poor |Poor.
i : i | ! | ! | !
22A%; ! i | ! i ! ! i |
Niobell-wwmewe- ~---{Falr {Fair 1Good |Fair iVery poor|Very poor|Fair iVery poor {Good
1 i [] ) () ] ] []
1 1 ] ] ] l ] I I
Miranda=e=eee- ~===i{Very poorEV y poor{Poor {Poor {Very pooriVery poori|Very poori{Very poor |Poor.
| i i ! ) ! ! ! i
23A--scmmccanaa ~==~|Poor {Poor {Poor |Poor |Very pooriVery poor|Poor |Very poor |Poor.
Noonan Variant ! ! ! ! ! } } } )
! ! i : | i ! | }
2454 | | ! i 1 ] i ! :
Niobelle=meca- ~==--{Fair iFair {Good |Fair iVery pooriVery poor|Fair iVery poor (Good.
! i i i i ] i | :
Noonan-------- ~===|Poor \Poor {Poor {Poor iVery pooriVery poor|Poor iVery poor {Poor.
] ] [} ] ] ] ) 1 ]
] 1 i ] ] ' ] ]
258 : : : : i | : : :
Miranda------- -=-~-|Very poori{Very poor|Poor |Poor {Very poor|Very poor!{Very pooriVery poor |Poor.
i | | ! ! ' ! | i
Heile-cceeeea- ~=--|Very poor|Poor | Poor i Poor {Fair \Fair {Very pooriFair |Poor.
] (] L] (] [] ] ] 1 []
] ] ] ] ] ] ] 1 i
26%: ' ' | i i : i } ]
Cresbard--e--- ~=--}Fair {Fair {Good {Fair iVery pooriVery poor|Fair |Very poor |Good.
i i i | ' i ! |
Cavour-------- ~=---}Poor EPoor iPoor \Poor \Very poor.Very poor {Poor {Very poor (Poor.
i 1 i | | i

See footnote at end of table.
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TABLE 8.--WILDLIFE HABITAT POTENTIALS--Continued

Soil survey

Potential for habitat elements

Potential as habitat fore-

] ]
] |
Soil name and i 1 T Wild T H 1 1 H
map symbol ! Grain | Grasses | herba- |Hardwood | Wetland | Shallow }Openland | Wetland |Rangeland
{and seed | and ! ceous |} trees | plants | water |wildlife | wildlife | wildlife
! crops | legumes | plants | ! | areas | |
i i 1 i 1 1 i T i
| ! | ! i | ] i !
27B%: ! ! | ! | ! 1 i !
Lehr-eeeecececaa--=!Poor |Fair |Poor |Poor {Very poori{Very poor|Poor iVery poor |Poor.
i ' | | i ! i i i
Bowdleewew=eneew==|Fair |Fair 1Good {Poor iVery pooriVery poor|Fair tVery poor {Good.
' ! i ' ! 1 i ! i
29%: ! ! ! ' ! ! ! \ !
Exlingeawesmrccan- {Very poor|Very poor{Poor {Poor iVery poor|Very poor|Very poor|Very poor |Poor.
I (] ] (] (] [ (] ] ]
1 ] t | ] ] ] ] I
Harmony-eceeecececcaa 1Good {Fair 1Good |Fair |Very poor|Very poor|Good |Very poor |Good.
1 ' i ! | i | ! i
30%: | ] ] ' | ' ! i i
Letcherecemeeneaaa \Poor EFair iGood iFalr \Very poor|Very poor|Poor \Very poor iGood.
! i i i ' ! ! ! !
Parshallee=e===-=={Falir {Fair {Good 1Good |Very pooriVery poor|Fair {Very poor |Good.
| ! ! ! ! ! i | ]
kI R {Good \Fair {Good {Fair iVery poori{Very poor|Good {Very poor |Good.
Harmony d ! ! ' ! 1 i : {
] (] ] ] ] [] L] I ]
] I ] ] 1 ] I | ]
32%: i ! ] | ! i i ! !
Harmonyeeeeerceena 1Good {Fair 1Good |Fair {Very poori{Very pooriGood iVery poor {Good.
| ! ! : ! | ! i !
Exline-ceceecemcaaa-lVery poor:Very poorEPoor EPoor EVery poorEVery pooriVery pooriVery poor |Poor.
'l ] t ] i : ] ‘
37 eccmmaa —m————m——— ‘Very poor.Good |Fair {Poor \Very pooriPoor {Poor {Very poor |Fair.
Straw ! l i ! ! | | ' !
: | ! ! | ! i ! !
k] ST E————— LTS | Poor {Fair 1Good {Fair iFair i Poor iFair {Fair.
Regan ! ! ! | ! ’ ! | !
! ! ! i ! i ' ! !
fOAmmmmm——cmm—————— 1Good {Falr 1Good {Fair {Very pooriVery poor|Good |Very poor |Good.
Mondamin ) ! ! ! ! ! ] i |
! | ] | ! ! ! i !
Y0Bewewremmemeeaaa=|Fair {Fair {Good {Fair \Very poor{Very poor|Fair {Very poor [Good.
Mondamin ' ! ! ! ! [ ! { |
] ] 1 ] (] 1 ] (] ]
] ] | ] ] } I ] ]
y3ce: : ! ! i ! ! | i '
Wabeke==comccaaaa ~{Very poor|Very poor|Poor i Poor iVery poor|Very poor|Very poor|Very poor |Poor.
1 ' ' ! ! ! ]
Bowdleeeeeaacca-wa|Fair |Fair 'Good }Poor |Very poor|Very poor|Fair iVery poor |{Good
| 1 ! ! ! ! 1 !
117) ) S |Very poor|Very poor.Poor |Poor {Very poor|Very poor|Very poor|Very poor |Poor.
Wabek ! ' ' ! ] 1 i i !
! i | i | ! ] ! |
45B#%; ! ! i : 1 ' ! i !
Wabekeccncmnuncana tVery pooriVery poor|Poor | Poor iVery pooriVery poor|iVery pooriVery poor |Poor.
[] ] ] 1 1 1 ] ) ]
i ] ' ] ] | ] ] ]
Lehreeawa ———————— |Poor {Fair | Poor |Poor |Very poor|Very poor|Poor }Very poor |Poor.
| ! ! ! ' ! ! ! !
52B%: ! ! : ! ] i i ' !
LiheNeeccccacanacaa {Poor {Fair 1Good {Fair {Very pooriVery poor|Poor iVery poor |Good.
! | ! ) } \ ! } |
Parshalle--=~==--=|Fair {Falir 1Good 1Good iVery poor|Very poor|Fair iVery poor |Good
} | ! ' ! i ! | '
52D meccecmmmen————— 'Very poor|Fair |Fair {Poor iVery poor|Very pooriVery pooriVery poor |Fair.
Lihen 1 ! ! ] i | ' : i
! ] i | ! { \ ! !
SUB*: i ] i i ] 1 | i '
TanseMeeew==e=e-==!Good {Good {Good 1Good iVery pooriVery poor|Good iVery poor |Good.
| ! i | i ] i !
Roseglen-wmecccaaa iGood 1Good {Good 1Good iVery pooriVery pooriGood iVery poor |Good
] f 1 ] ] ¥ ] ] (]
] ] 1 ] ] I ] ] I
56A%: | ! | : | | | \ |
Parshalleceeccececa- \Fair {Fair |Good 1Good iVery poor|Very poor|Fair |Very poor |Good
] ! ] ! ! i ' ' !
Tallyeecccocmmenn- \Fair {Fair 1Good {Fair iVery poor|Very poor|Fair \Very poor |Good.
! i ! ' ' ! | | !
1] P ~=!Fair {Fair 1Good tFair {Very pooriVery poor|Fair {Very poor {Good.
Tally ] { ! | | ! 1 ! !
L] ] 1 ] ] ] ] ] 1
1 ] I 1 ] ] ] i |
See footnote at end of table.
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Potential as habitat for--

TABLE 8.~--WILDLIFE HABITAT POTENTIALS-~-Continued
Potential for habitat elements

McPherson County, South Dakota
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See footnote at end of table.

88-=e~--cecenc—ua-=|Falr
Divide
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TABLE 8.--WILDLIFE HABITAT POTENTIALS~--Continued

PotentiIal Tor habltat elements Potentlal as habltat for--

T T
1 ]
So0il name and | 1 T WIiId T T T T ! I
map symbol ! Grain | Grasses | herba- |Hardwood | Wetland | Shallow |Openland | Wetland |Rangeland
tand seed | and ! ceous | trees | plants | water |wildlife | wildlife ! wildlife
| crops | legumes | plants | ! | areas | !
1 T 1 T T 1 1 1 1
' ! ! ! i : i | !
= T O |Very poor|Poor \Fair | Poor {Fair |Fair |Very poor|Fair |Fair.,
Regan ) ! ! ! i | | | !
! ! 1 ] | ! ! i |
L P |Poor {Poor {Fair {Good |Fair {Fair {Poor {Fair {Fair.
Vallers ! ' 1 ! ! | ! ] !
] (] i ] 1 (] l () 1
] ] I ] ] 1 ] I
99 %, ! ' ! ! : ! ! ! ]
Pits H ] ! | ! | | ! |
1 ! ! ' ! } ! | !
100cmmcnncemccanana {Very pooriVery poori{Very pooriVery poor|Good {Good {Very poor|Good {Very poor.
Parnell ! ! ! ! ! ! ! '
’ = : | ! :

# See description of the map unit for composition and behavior characteristics of the map unit.
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TABLE 9.-~BUILDING SITE DEVELOPMENT

[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of
"slight," "moderate,” and "severe." Absence of an entry indicates that the soil was not rated]

! \ 1 i i
Soil name and | Shallow H Dwellings i Dwellings H Small ! Local roads
map symbol H excavations ! without { with | commercial { and streets
i H basements H basements | buildings H
| | | | ;
K] |Severe: 1Slightecccamaaaa 1Slighteecaccacaa 1Slightecccmaaaax 1Slight.
Bowdle | cutbank’s cave. | t ! !
1 ] ) ] ]
i ] ] 1 ]
3Bem—smemecceeaa iSevere: 18light-——cccaaaa 1Slighteccmccaaaa iModerate: iSlight.
Bowdle { cutbanks cave. | ! { slope. i
i i ! : i
SAcccccaaccaaaa- {Moderate: {Severe: |Severe: iSevere: |Severe:
Bowbells { wetness, i floods. { floods. i floods. i low strength,
| floods. ! ! ! ! floods,
] ! ] ! \ frost action.
| | i | !
SBecmcccnccccaaa i8lightececcca- ~-=-}{Moderate: {Moderate: iModerate: |Severe:
Bowbells 1 { shrink-swell. | shrink-swell. \ shrink-swell, i low strength.
] ! i i slope. 1
i i | ' |
[ 18lighte—ccca-- «--|Moderate: 18lighterenmmcacua iModerate: |Severe:
Arnegard i { shrink-swell. | | shrink-swell. i low strength.
) 1 1 ] ]
I ] I ] ]
Tem—caccnncnacaa |Severe: iModerate: |Severe: iModerate: |Severe:
Bearden ! wetness, | wetness, | wetness., | wetness, { low strength,
i ! shrink-swell. ! ! shrink-swell. { frost action,
4 i 1 ! ]
] 1 ] ] ]
Brmmcmmmee e 18lighteeceaaax ~--|{Severe: |Severe: |Severe: !Severe:
Rentill i { shrink-swell. ! shrink-swell. { shrink-swell. { low strength,
| ' | ' ! shrink-swell,
! : ! i i
94, 9B, 9C-wcwua- iModerate: |Severe: iSevere: {Severe: }Severe:
Bearpaw ! too clayey. { shrink-swell. | shrink-swell. | shrink-swell. ! low strength,
i | | 1 | shrink-swell.
! } : : }
10cccnmccnccaaaa {Severe: 18light-——cmcccaa 1Slight-—cccecca- {Slighteecececaa--- 1Slight,
Brantford | cutbanks cave. | ! 1 i
] [] ] (] ]
] ] ] ] ]
11A%, 11B%*; 1 ' ' | '
Bearpaw-~eere== iModerate: |Severe: iSevere: iSevere: |Severe:
| too clayey. { shrink-swell. { shrink-swell. | shrink-swell. ! low strength,
H i ! ! { shrink-swell.
L] ] ] (] ]
1 ] ] 1 1
Greenway~eeeee= iModerate: {Moderate: iSevere: |Severe: |Severe:
E too clayey. | shrink-swell, | shrink-swell. | shrink-swell. | low strength.
i 1 | i i
13E*: : 1 ' | !
Zahlececacaaaaa iModerate: |Moderate: {Moderate: |Severe: 1Severe:
! slope. { shrink-swell, | slope, ! slope. } low strength.
| | slope. ! shrink-swell. ' '
i i ! { :
Kloten--==ce--- {Severe: {Severe: 1Severe: iSevere |Severe:
i depth to rock, | slope. { depth to rock, | slope. ' slope.
\ slope. H ! slope. ! !
i ) | ! 1
14Dmmmcmccccee e tModerate: {Moderate: {Moderate: {Severe iSevere:
Vida i slope, { shrink-swell, | slope, ! slope, ! low strength.
! large stones. { slope, | shrink-swell, { large stones. !
H | large stones. | large stones. i H
) ] [) ] []
] ] ] ]
1588 : : : : :'
WilliamS~eneem= 1Slight-cceccaaa --=|Moderate: {Moderate: |Moderate: iSevere:
1 { shrink-swell. } shrink-swell. { shrink-swell. { low strength.
) (] ) ] ()
' ] t ] '
Bowbells=-=ceau |Moderate: {Severe: iSevere: |Severe: iSevere:
| wetness, { floods. | floods. \ floods. ! low strength,
! floods. ! ! ' ! floods,
! ' i i | frost action,
| | | i {

See footnote at end of table.
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TABLE 9,--BUILDING SITE DEVELOPMENT--Continued

Soil survey

See footnote at end of table.

T H 1 ) i
Soil name and | Shallow ! Dwellings ) Dwellings 1 Small ! Local roads
map symbol ! excavations 1 without ! with 1 commercial ! and streets
| ! basements ! basements ! buildings H
| E E ? !
15B%, 15C*: H i ! : |
WilliamSe ememacex 18light-cececacaa- tModerate: {Moderate: {Moderate: |Severe:
! \ shrink-swell. ! shrink-swell. { shrink-swell, { low strength.
! ! ! ! slope. !
: j | ’ !
BowbellSeeccccana- {Moderate: |Severe: iSevere: iSevere: 1Severe:
| wetness, i floods. i floods. { floods. ! low strength,
| floods. ! ! ! | floods,
! ! ' ! ! frost action.
! | ! ! !
16A%:; i ! i ) i
Williams—=cocaaa- 1Slighte-ecaaeu-- {Moderate: {Moderate: {Moderate: |Severe:
! | shrink-swell. i shrink-swell, { shrink-swell. | low strength.
i ! ' ! |
BowbellSeeemmamn= |Moderate: {Severe: |Severe: |Severe: |Severe:
| wetness, 1 floods. ! floods. { floods. ! low strength,
{ floods. ! | ! | floods,
3 E E ! { frost action.
i i i ! !
Tonkae emevceccaeex iSevere: {Severe: |Severe: iSevere: |Severe:
| ponding. | ponding, | ponding, | ponding, | low strength,
H ! shrink-swell. | shrink-swell. | shrink-swell. i ponding,
! 1 ! ! | frost action.
' ! ! ! !
16B%*: ! ! ! ! !
WilliamSeeceemeaaa 1Slighteccccccaaa iModerate: {Moderate: {Moderate: |Severe:
H | shrink-swell. { shrink-swell. | shrink-swell, | low strength.
H E ! E slope. !
: ] ] ] =
BowbellS~wesccaaa {Moderate iSevere: iSevere: iSevere: iSevere:
| wetness, i floods. ! floods. \ floods. | low strength,
! floods., ! ! ! ! floods,
i i E i | frost action.
]
] |
Tonkaeeeccaccaaax" |Severe: iSevere: |Severe: |Severe: |Severe:
{ ponding. | ponding, | ponding, | ponding, ! low strength,
! ! shrink-swell. i shrink-swell. ! shrink-swell. { ponding,
5 E E : 5 frost action.
1 ] ] 1
16C¥; : i ! | ]
WilliamS-eceecacaas 1Slighte-cceeccaaa {Moderate: {Moderate: |Moderate: {Severe:
1 | shrink-swell. \ shrink-swell, | shrink-swell, ! low strength.
(] ] ] t ]
i 1 ] ! slope. H
| ' | ' |
BowbellSmewecaca= iModerate: |Severe: {Severe: |Severe: |Severe:
| wetness, i floods. | floods. { floods. | low strength,
| floods. | ! ! | floods,
E ! ; E E frost action.
I ] ] ]
Parnell---ecea-ca- {Severe: iSevere: iSevere: |Severe: 1Severe:
| ponding ! ponding, | ponding, ! ponding, | ponding,
H ! shrink-swell. { shrink-swell, | shrink-swell. ! low strength,
E ! ! E | frost action,
] ] ] ] :
17B%: i ! ! i '
Vidae mecmomeceacaa 1Slighteccccccaaa |Moderate: {Moderate: {Moderate: {Severe:
| | shrink-swell. { shrink-swell. { shrink-swell, ! low strength.
] ! ! ! slope. !
| i ! ! !
WilliamSeeeccacwa {Slighteeecenecaa- iModerate: {Moderate: {Moderate: |Severe:
1 i shrink-swell. | shrink-swell. \ shrink-swell, | low strength.
! ! ! | slope. !
! ; ! ] !
17C*: ! ! ! ! ]
Vidamemreccnanan- iModerate: {Moderate: {Moderate: iSevere: iSevere:
i slope. { shrink-swell, | slope, | slope. ! low strength.
E 3 slope. i shrink-swell. E !
' I I t :
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TABLE 9.--BUILDING SITE DEVELOPMENT--Continued
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! T | i i
Soil name and | Shallow | Dwellings i Dwellings 1 Small ! Local roads
map symbol ! excavations 1 without ! with H commercial H and streets
} ) basements i basements ' buildings |
T T ¥ T T
| | | | |
17cH: : : | i :
WilliamSewoceocaa- iModerate: |Moderate: {Moderate: iSevere: {Severe:
| slope. | shrink-swell, { slope, { slope. t low strength.
i ! slope. ! shrink-swell. H H
] 1 (] ) 1
] [] [] ] |
BowbellSwwcwanaa- {Moderate: iSevere: iSevere: iSevere: {Severe:
| wetness, i floods. | floods. i floods. ! low strength,
| floods. ! ! ! ! floods,
E | ! ! ! frost action.
] [} ] (]
17D8: i i i i !
Vidaw=wee-- -e~==~{Moderate: {Moderate: |Moderate: |Severe: iSevere:
{ slope. | shrink-swell, { slope, | slope. ! low strength.
i ! slope. ! shrink-swell. ! |
! ! i ! !
Zahle=ccecw~aw-c-iModerate: |Moderate: |Moderate: |Severe: |Severe:
| slope. | shrink-swell, | slope, | slope. { low strength.
! | slope. ! shrink-swell. i i
] ] [] ]
1780 E | | | |
Vidawrewoecee- -=={Severe: iSevere: {Severe: {Severe: {Severe:
E slope. E slope. | slope. | slope. E slope.
I ] = : ]
Zahilleceecceccaa- |Severe: |Severe: iSevere: |Severe: |Severe:
| slope. ! slope. i slope. | slope. { slope.
) 1 1 (] []
18A%: ' | t ' |
WilliamS=wecccw—-- 1Slight-==cececaa- {Moderate: iModerate: iModerate: |Severe:
H ! shrink-swell. | shrink-swell. | shrink-swell. { low strength.
1 13 ] (] []
I i ] ] L]
Niobell-ecewucca- ~18light-cccecnaca- {Moderate: tModerate: {Moderate: iModerate:
! { shrink-swell. { shrink-swell. | shrink-swell. { low strength,
! ! ! ! i frost action.
' ! ! | i
F-1o] P |Severe: 1Slighte-eameaae- 1S1ight=mocma-—a- 1Slight==m==c=ae- !Slight.
Lehr E cutbanks cave. E ' ! i
) ) i | !
20Bemcenmccccca~ ~=-|Severe: 1Slighter—ncccaaa 1Slighte—ececca-- {Moderate: 1Slight.
Lehr | cutbanks cave. | ! { slope. i
21A® .‘ i ; ! !
: | | | ]
Cavour=ee—ccccaa- |Moderate: iSevere: iModerate: |Severe: iSevere:
| too clayey. { shrink-swell. ! shrink-swell, { shrink-swell. } low strength,
! | i ! { shrink-swell.
i ! i i !
Mirandae ececaccaa- 1Slight-ecceaaca- {Moderate: {Moderate: {Moderate: iSevere:
! ! shrink-swell. ! shrink-swell, | shrink-swell. ! low strength.
sous i | | | |
: i t ]
Niobelleweceeeaaa|Slighteescecacaaa-|{Moderate: {Moderate: {Moderate: {Moderate:
! ! shrink-swell. | shrink-swell. { shrink-swell. | low strength,
! ! ! ! ! frost actlon.
] ] [] (] ]
i ] I 1 ]
Mirandge-----=-=-|Slight-cccccce—a tModerate: {Moderate: {Moderate: iSevere:
' { shrink-swell. | shrink-swell. { shrink-swell. | low strength,
] ) ] (] [
i t ] ] ]
23Acnmmmmcccccnea- |Severe: 1Slight ~ecccccuaa- 1Slighteecccceaa- 1Slighte-ecamaua- {Moderate:
Noonan Variant ! cutbanks cave. | | ! ! frost action.
U ! ! | ! |
. 1] 1 [ ?
. ] I ] i ]
Niobell-wemeccauaa 1Slight-—~cecaaa- {Moderate: {Moderate: |Moderate: {Moderate:
! | shrink-swell. | shrink-swell. | shrink-swell. ! low strength,
| ! ! | | frost action.
i | ! i !
Noonan--eceeccec~-" iSlighteccanaaaaa }Moderate: }Moderate: |Moderate: {Severe:
| shrink-swell. { shrink-swell, { shrink-swell, ! low strength.
! ! ! !

See footnote a

t end of table.
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TABLE 9.--BUILDING SITE DEVELOPMENT--Continued

Soil survey

T T T 1 T
] | 1 ] 1
Soil name and | Shallow ! Dwellings ! Dwellings ! Small ! Local roads
map symbol H excavations ! without ' with ! commercial ! and streets
i H basements i basements | buildings 1
1) T T T T
! E E i E
25%: ! ! ! i !
Mirandaeeeececac-aa 1Slightececcccanas {Moderate: {Moderate: iModerate: iSevere:
H ! shrink-swell. i shrink-swell. { shrink-swell. ! low strength.
i i ' i i
Heilececccccacnuaa 1Severe: {Severe: {Severe: |Severe: iSevere:
| ponding. { ponding, { ponding, { ponding, { low strength,
H ! shrink-swell, { shrink-swell, { shrink-swell, ! ponding,
E E E 5 E shrink-swell.
] ] | I I
26%: ' ! ! \ !
Cresbard-~ee---- -|Moderate: |Severe: iModerate: iSevere: {Severe:
| too clayey. { shrink-swell, { shrink-swell. | shrink-swell, ! low strength,
i E E E E shrink-swell.
] 1 ] ] ]
Cavoure=ececececccax {Moderate: iSevere: iModerate: |Severe: |Severe:
{ too clayey. { shrink-swell. { shrink-swell, } shrink-swell. ! low strength,
E | ! l ! shrink-swell.
i i i 1 i
27B%; ! ) 1 i !
Lehreccenccncaen=- iSevere: iSlighteecccecnana {Slight-veecceae—- {Moderate: 1Slight.
! cutbanks cave, | i | slope. !
! ! i ] !
Bowdlgeeecaaccaax |Severe: 1Slighteecccccaaax 1Slight-ce-ceeu=- 1Slight-~ccreeca- 1Slight.
E cutbanks cave. E | ! '
t ] )
298 | | | | |
Exline-—cccecn-- ~-=}Moderate: |Severe: \Moderate: |Severe: |Severe:
| too clayey, | shrink-swell. | wetness, ! shrink-swell. ! low strength,
| wetness. i | shrink-swell, ] ! shrink-swell.
! ' ! i |
Harmonyeeeeececcaa= iSlightee-cacocan {Severe: iModerate: |Severe: {Severe:
H { shrink-swell. ! shrink-swell. ! shrink-swell, ! low strength,
] ! i | | shrink-swell.
| | | | !
30%: i ! ' ' '
Letcheree~eerecaa- tModerate: 181ight=mecccacaaa {Moderate: 1Slight--mereecca- {Moderate:
! wetness. ! | wetness, ! { frost action.
! ! ! shrink-swell. i i
! ' ! | !
Parshallececececcaa- iSevere: iSlightewecccaaa- 18lightecccrccaa- 1Slighte-mececaaaan iModerate:
! cutbanks cave. | ! i ! frost action.
! ' : ] i
R e L iSlight--~~cecaa- {Severe: {Moderate: |Severe: |Severe?
Harmony ! ! shrink-swell. | shrink-swell. | shrink-swell. ! low strength,
! ! | | | shrink-swell,
i i ! | |
32%; i 1 ! | :
Harmony----- ~mwe=!Slighteeeccccaaa iSevere: {Moderate: iSevere: |Severe:
i ! shrink-swell. ! shrink-swell. ! shrink-swell, ! low strength,
[] ) ] ]
i i 1 ! shrink-swell.
: ! i i i
Exline---cccccu-- |Moderate: iSevere: |Moderate: {Severe: |Severe:
| too clayey, | shrink-swell. | wetness, { shrink-swell, ! low strength,
| wetness. ! { shrink-swell. i { shrink-swell,
i | : | 1
3Tecccccccncnccaaa 1Slightescecacanaa |Severe: |{Severe: iSevere: iSevere:
Straw 1 { floods. { floods. ! floods. i floods.
] (] ) 1 (]
] ] ] i ]
K] |Severe: iSevere: |Severe: |Severe: {Severe:
Regan | wetness, { floods, ! floods, { floods, { low strength,
! | wetness. { wetness, | wetness. | wetness,
; E ! | { floods.
: i ] '
40A, 4OB----aw==w-iSlight--cmmeee=- {Severe: 1Severe: iSevere: iSevere:
Mondamin i | shrink-swell. { shrink-swell. i shrink-swell. | low strength,
| ! 1 ! shrink-swell.
| ! ! !

See footnote at end of table.
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TABLE 9.--BUILDING SITE DEVELOPMENT--Continued
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i 1 i i i
Soil name and | Shallow i Dwellings i Dwellings | Small | Local roads
map symbol i excavations | without ! with ! commercial H and streets
47 1 basements i basements ! buildings |
[| 1) T T
E E E ; E
u3c*: ! | | : |
Wabek-w-comeacaaa {Severe: {Moderate: {Moderate: |Severe: 'Moderate:
2 cutbanks cave. | slope. | slope. i slope. i slope.
| i ! ! :
Bowdleemeareaacaa |Severe: 1Slighteeccmm~—cana 1Slighteemmcceccaa- {Moderate: 1Slight.
5 cutbanks cave. | i | slope. !
i 1 ! ! !
L ettt iSevere: |Moderate: !Moderate: |Severe: {Moderate:
Wabek { cutbanks cave. | slope. ! slope. i slope. } slope.
! : ! | i
45pw: i ! | ! !
Wabek-=wewweccan- iSevere: 1S8lighte~cemmmmcaaa 1Sl1ightemmcemanaax |Moderate: 1Slight.
| cutbanks cave. | ! ! slope. |
1 (] ) ] L]
1 ] ] 1 ]
Lehreeecccccanaaa |Severe: 1Slight===mwa- ee==iSlighte—ccaarnaa- {Moderate: 1Slight.
| cutbanks cave. | ! ! slope. !
- i | | s i
: ] ) i ' 1
Lihen-=e-eceaaaa- |Severe: 1Slighteceee-- wee=}Slight-cer-ceccaaa |Moderate: 1Slight.
! cutbanks cave. | i | slope. 1
i i ' ! i
Parshall--eceee-- |Severe: 1Slighteeccccencuaaa 1Slighteecmcceccaa- 1Slightecacecan—aaa iModerate:
{ cutbanks cave. | | { { frost action.
! | ' i i
- e iSevere: {Moderate: {Moderate: {Severe: {Moderate:
Lihen | cutbanks cave. | slope. { slope. | slope. | slope.
| H i | !
5up%: : : : ] :
Tanseme=em~ncecax 1Slight--a--mncuu- 1Slighter—aeccna— 1Slightee-eemaaee {Moderate: {Moderate:
5 5 ! ! slope. ! frost action.
i ! ! ' |
Roseglen-~-=ceu-- iSlighteee--cnca-- {Moderate: {Moderate: |Moderate: |Severe:
| | shrink-swell. ! shrink-swell. | shrink-swell, { low strength.
¥ ! 1 ) 1
s s | j shope a
55A%; ! ! 1 ! !
Parshall-«ececaaca iSevere: 1Slight~ccecmcauax 1Slightcecmecmcana 1Slighteecceeeax- {Moderate:
| cutbanks cave. | i | t frost action.
' ] [] ] L]
) ] ] 1 1
Tallye-ee-- cmm——— {Severe: 1Slightemccceccaa- 1Slighteeecececcanaaa 1Slightececan-x ~=-={Moderate:
| cutbanks cave. | | ' ! frost action.
i ! ' i !
55Beccmeea-= —————— iSevere: 1Slighteemcccccaaa 1Slight emeemenacaa {Moderate: iModerate:
Tally | cutbanks cave. | 1 { slope. { frost action.
) ) ] ] +
] ] ] I ]
56De-mmenana mem———- |Moderate: |Moderate: {Moderate: |Severe: |Moderate:
Tansem Variant i slope. i slope. i slope. | slope. i slope,
3 H ' ! ! frost action.
i ! | ! i
STA%: ] ! ! ! '
Bryantemee-aceeee 1Slightesmmemceaa ISlight-cemmmcauan ISlight-eemmamanax 1Slightemm—manan- {Moderate:
E E E E E %ow strength,
| 1 i | i frost action.
' ! 1 } i
Grassna-ee=-ccea-- tModerate: iSevere: iSevere: iSevere: iSevere:
E we tness, i floods. i floods. ' floods. } low strength,
\ floods. ! i ! i floods.
| ] i i '
57B%: ] ! ! ! ]
Bryant----- “————— iSlightecmeecccaa- 1Slightececremacua 1Slightececmcacana- {Moderate: {Moderate:
! ' ! ! slope. ! low strength,
E E E 5 5 frost action.
] I ] I ]
Grassna---=-eeec=- |Moderate: iSevere: iSevere: iSevere: |Severe:
{ wetness, { floods. { floods. | floods. { low strength,
E floods. ! H ' i floods.
i ! H ! }

See footnote at end of table.
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TABLE 9.--BUILDING SITE DEVELOPMENT--Continued

Soil survey

shrink-swell.

i ] i o i
Soil name and | Shallow | Dwellings H Dwellings i Small i Local roads
map symbol ! excavations | without ! with ! commércial i and streets
| | basements ! basements ! buildings |
T T N
: | | ; |
57Commmmmenm= wemmmes|Slighteccccacaaa 1Slighteccccnacaa 1Slighteccccccaaaa {Moderate: |Moderate:
Bryant ! ! ! | slope. ! low strength,
: E i ! ! frost action.
] t
58B%: ! | i | |
Temvik-ecoccecaua 18lighteccecccaaa ~=-{Moderate: |Moderate: {Moderate: |Moderate:
i | shrink-swell. | shrink-swell. ! shrink-swell, | low strength,
E ; E E slope. | frost action.
] ] ] |
Grassna-----=- ~=={Moderate: |Severe: |Severe: iSevere: iSevere:
| wetness, i floods. { floods. ! floods. | low strength,
E floods. E E E ! floods.
I ] ] ] i
Bearpaw=--=-«==--|Moderate: |Severe: iSevere: |Severe: iSevere:
! too clayey. | shrink-swell. | shrink-swell. | shrink-swell, ! low strength,
: E E : ! shrink-swell.
] ] =
62-mnnanmanaa ————— iSevere: {Moderate: iSevere: iModerate: iSevere:
Hamerly | wetness. | wetness, ! wetness. | wetness, { frost action,
E ! shrink-swell. ! ! shrink-swell. !
| : | | :
[ e ittt {Moderate: {Severe: iSevere: |Severe: iSevere:
Grassna | wetness, | floods. | floods. i floods. | low strength,
! floods. E ; E | floods.
] I ] H
65mmmmcaena ~~=~--~{Moderate: |Severe: {Severe: {Severe: ESevere:
Grail | too clayey, { floods, { floods. | floods, ! low strength,
{ wetness, } shrink-swell, i | shrink-swell, ! floods,
E floods. i E E ! shrink-swell.
[]
72%: -J | i E i
Ranslomemeceae--- iSevere: |Severe: |Severe: |Severe: |Severe:
! wetness. { floods, { floods, | floods, { floods,
i ! shrink-swell, | shrink-swell, { shrink-swell, } frost action,
; E wetness, 5 wetness. | wetness. ! low strength.
] I = H
Harrieteeee-cea-- |Severe: iSevere: {Severe: {Severe: ESevere:
! wetness, { floods, | floods, | floods, ! wetness,
| ! wetness, | wetness, | wetness. { floods,
! E : ! | frost action.
] ] I g
T5%: ' ! ! ! |
Tonkaeeeececeeaaa- ~{Severe: |Severe: |Severe: |Severe: {Severe:
| ponding. ! ponding, ! ponding, | ponding, ! low strength,
H ! shrink-swell. | shrink-swell. | shrink-swell. } ponding,
: : ! : } frost action.
| []
Nishone-cccucca-- |Severe: |Severe: {Severe: iSevere: ESevere:
{ ponding. | ponding, | ponding, ! ponding, ! low strength,
E E shrink-swell. ! shrink-swell. ! shrink-swell, | ponding.
i i ! ! !
Tbemcccmcccccncana |Severe: {Severe: |Severe: iSevere: |Severe:
Parnell | ponding. { ponding, i ponding, | ponding, ! ponding,
i ! shrink-swell. ! shrink-swell, { shrink-swell. { low strength,
E E i ! ! frost action.
1
1781 | | | | |
Nishoneececccam-- iSevere: iSevere: iSevere: {Severe: {Severe:
| ponding. | ponding, ! ponding, | ponding, { low strength,
E E shrink-swell. E shrink-swell. E shrink-swell. | ponding.
i i i i H
Hellececccccaaaa -{Severe: |Severe: |Severe: {Severe: ESevere:
i ponding. | ponding, | ponding, | ponding, | low strength,
! ; shrink-swell. E shrink-swell. E shrink-swell. ! ponding,
i | i ! |

See footnote at end of table.



McPherson County, South Dakota

TABLE 9.--BUILDING SITE DEVELOPMENT--Continued

159

i i i i .
Soil name and | Shallow H Dwellings ! Dwellings ' Small ! Local roads
map symbol 1 excavations | without i with ! commercial H and streets
| i basements ' basements | buildings |
¥ T T T v
| ; | ; |
80-----cmcccaccna- |Severe: {Severe: iSevere: |Severe: {Severe:
Heil | ponding. ! ponding, { ponding, { ponding, i low strength,
: { shrink-swell. { shrink-swell. { shrink-swell. ! ponding,
i 1 ] ! ! shrink-swell.
] ] ) 1 ]
L] ] I | }
82 -eme e {Severe: iSevere: |Severe: iSevere: |Severe:
Stirum | cutbanks cave, | ponding. | ponding. | ponding. { ponding.
! ponding. ! | ! i
1 | ! i !
B5-cmmc e iSevere: iSevere: |Severe: iSevere: iSevere:
Ranslo | wetness. { floods, | floods, | floods, | floods,
1 | shrink-swell, | shrink-swell, | shrink-swell, | frost action,
| { wetness. | wetness. | wetness, | low strength.
] 1 ] ] i
] 1 ] ] 1
86-mm—cmeccccnaan |Severe: |Severe: |Severe: |Severe: {Severe:
Harriet | wetness, \ floods, i floods, ! floods, | wetness,
H | wetness. | wetness. | wetness. \ floods,
i | ! ! ! frost action.
! i ! | !
R ettt {Severe: iSevere: {Severe: {Severe: iSevere:
Marysland | cutbanks cave, | wetness. | wetness. | wetness. | frost action,
| wetness, ! ! | |
| ! ! i !
L R iSevere: 1Slightewer—mcaaaa |Moderate: 1Slightecmccacacaa {Moderate:
Divide | cutbanks cave. | | wetness. ! { low strength,
1 ' | \ ! frost action.
! | ! : !
§Tecmcmm e |Severe: }Severe: iSevere: iSevere: iSevere:
Regan | wetness. { floods, { floods, { floods, ! low strength,
i | wetness. | wetness. | wetness. | wetness,
H i ' ! ! floods.
1 | i i '
98eccccnccmccnnaa iSevere: {Severe: {Severe: |Severe: |Severe:
Vallers | wetness, } floods, \ floods, t floods, ! frost action.
i | wetness. ! wetness. | wetness. i
} ! } | !
99#, | i ! | !
Pits ! i ! ! i
i | ! | !
100-=ccccccnmncan |Severe: |Severe: iSevere: iSevere: iSevere:
Parnell \ ponding. | ponding, { ponding, } ponding, { ponding,
) | shrink-swell, } shrink-swell. | shrink-swell. ! low strength,
! ! | ! ! frost action.
! i : ! '
* See description of the map unit for composition and behavior characteristics of the map unit.
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[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of
nglight," "moderate," "good," "fair," and other terms. Absence of an entry indicates that the soil was

not rated]

hard to pack.

i i 1 1 i
Soil name and 1 Septic tank ! Sewage lagoon | Trench i Area \ Dally cover
map symbol ! absorption ! areas } sanitary | sanitary | for landfill
H fields 1 1 landfill | landfill 1
i i \ i |
' | ! 1 !
3A, 3Bec--- cemme———- ~-|Severe: |Severe: |Severe: |Severe: |Poor:
Bowdle ! poor filter, } seepage. | seepage, | seepage. | too sandy,
! ' ! too sandy. 1 | seepage,
! | | ' ! small stones.
[} ] L] 1 1
t \ ] } ]
BAcenan B L L LT |Severe: iSevere: iSevere: |Severe: {Fair:
Bowbells | floods, i floods. { floods. { floods. | too clayey.
i percs slowly. E | E E
] ] ' ] ]
5Bemmmmm=e cwee--e=-=={Severe: {Moderate: |Moderate: iSlight-ccacaa- ~==iFair:
Bowbells | percs slowly. | seepage, | too clayey. ! | too clayey.
! | slope. : ! !
' ! | ! |
frmmemem—eeecccenaa 1Slighte-=e- ~-====|Moderate: 1Slight-wecccax ce==iSlightecececeew--=-{Good,
Arnegard E 5 seepage. | i !
i i 1 ! ]
mmmmeeccsscccme————— |Severe: |Severe: {Severe: {Severe: \Fair:
Bearden | wetness, { wetness. | wetness. 1 wetness. i too clayey,
! percs slowly. ! 4 'é ! wetness,
| ' 1 1
----------------- -={Severe: |Severe: 1Severe: |Severe: {Poor:
Rentill | percs slowly. | seepage. | too clayey. | seepage. 1 too clayey,
i E i i i hard to pack.
i ]
JAecemcmcccmmcnn—an- {Severe: 1Slighte~ecacecea==i{Severe: 1Slightewecccca- -={Poor:
Bearpaw | percs slowly. | ! too clayey. 1 ! too clayey,
: ! ! ! 1 hard to pack.
! ! ! i '
JBece—wccccaccm=====|Severe: |Moderate: {Severe: 18light=eececceee=w={Poor:
Bearpaw ! percs slowly. | slope. | too clayey. 1 ! too clayey,
i ! E t ! hard to pack.
] ] ] :
9Ceccmmmmnaccnccnen— |Severe: {Severe: iSevere: 1Slight-=e=- we===w|PooOr:
Bearpaw | percs slowly. ! slope. | too clayey. | ! too clayey,
| ! ! | ! hard to pack.
; f = ! !
10cccncccnnmrane~= -=--|Severe: |Severe: |Severe: iSevere: {Poor:
Brantford | poor filter. | seepage. | seepage, | seepage. | seepage,
i | ! too sandy. ! | small stones,
! ! ! ] ! too sandy.
: | | | |
11A%; | ! ! ! !
Bearpaw-eee=e=---=-=|Severe: 1Slighte~cccecw---{Severe: 18lighteemeceeeeaa|Poor:
| percs slowly. \ ! too clayey. | ! too clayey,
E i ! { | hard to pack.
: i ] ! i
Greenway=====----==|Severe: 1Slighte=eccecec--=|Moderate: 1Slighte===ee--e-=|Fair:
| percs slowly. | | too clayey. | | too clayey,
i ! ! ] ! hard to pack.
! ] } ' !
11B#*: ! 1 i ] 1
Bearpaw----=ceccan== |Severe: |Moderate: |Severe: 18lighteee=- B {Poor:
! percs slowly. ! slope. | too clayey. ! | too clayey,
E 3 E ; ; hard to pack.
] [ I
Greenwayeeemecacmw== |Severe: |Moderate: |Moderate: 1Slighteeeccaceea=|Fair:
| percs slowly. | slope. ! too clayey. ! | too clayey,
) 1) ]
| | | |

See footnote at end of table,
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T 1 ) T T |
I ] | ] i .
Soil name and ! Septic tank | Sewage lagoon | Trench ! Area ! Daily cover
map symbol i absorption | areas ! sanitary | sanitary i for landfill
! fields 1 ! landfill 1 landfill :
T T 1 T T
1 ] 1 )
13E%: .‘ ! ! 5 i
Zahl=-e=emcncccea—- i{Severe: iSevere: iModerate: iModerate: {Fair:
| percs slowly. ! slope. | slope, | slope. { too clayey,
! ' ! too clayey. ! ! slope.
(] ) [} (] (]
] ] 1 1 ]
Kloten-cecvccncacaa- |Severe: {Severe: {Severe: |Severe: {Poor:
! depth to rock, | depth to rock, | depth to rock, | depth to rock, | area reclaim,
| slope. | slope. } slope. ! slope. | slope.
i 1 ! i !
14Decoceen cmmmmm———— {Severe: \Severe: iSevere: {Moderate: {Fair:
Vida | percs slowly. ! slope, } large stones. | slope. i too clayey,
| ! large stones. ! ! ! slope,
i ! i ! | large stones.
t ] [ [] ]
5. | | | | |
WilliamSecemeccanaa iSevere: |Moderate: !Moderate: 1Slightecccc—ea- {Fair:
; percs slowly. | seepage. ! too clayey. | i too clayey.
i 1 ! ! i
BowbellSe~mecceacax |Severe: {Severe: |Severe: |Severe: {Fair:
{ floods, ! floods. { floods. { floods. ! too clayey.
! percs slowly. ! | ] !
: ] | ] | 1
WilliamS---cmecee=- |Severe: {Moderate: {Moderate: 1Slightececcraca- {Fair:
| percs slowly. | seepage, ! too clayey. | { too clayey.
! ! slope. ! } !
! ! i ! !
BowbellS~wamccccnan |Severe: |Severe: |Severe: |Severe: |Fair:
{ floods, { floods. i floods. t floods. i too clayey.
! percs slowly. ! ! ! |
15C* ! =| E E !
: ) | | ) i
WilliamSe-cccnoaca- {Severe: {Severe: ‘Moderate: 1Slighteccacen- \Fair:
| perecs slowly. \ slope. | too clayey. ! | too clayey.
! i i ! '
BowbellSecccmacnaax |Severe: iSevere: {Severe: {Severe: {Fair:
i floods, | floods. | floods. | floods. i too clayey.
| percs slowly. { ! ! !
. | | | | |
: i 1 i ] 1
Williams-ceancccan- {Severe {Moderate: IModerate: 1Slighteee—caaax {Fair:
| perecs slowly. | seepage. ! too clayey. H ! too clayey.
' ] [} ) )
I ] ] [} ]
BowbellSeecccccraax iSevere: |Severe: iSevere: |Severe |Fair:
{ floods, { floods. { floods. ! floods. | too clayey.
5 percs slowly. H H ! E
i | ' i i
Tonka=cccwcancacca- {Severe iSevere: |Severe: |Severe {Poor:
| ponding, | ponding. { ponding, ! ponding. | too clayey,
{ percs slowly. ! | too clayey. ! ! hard to pack,
5 H ! ' 5 ponding.
t ) ]
16B#: ; | | ; ;
WilliamSevemceccen-- |Severe: |Moderate: |Moderate: 1Slighteccccmanm= \Fair:
| percs slowly. | seepage, | too clayey. H ! too clayey.
! | slope. ! | E
i ! ! ! !
BowbellSe cccnemcwua= |Severe: {Severe: {Severe: |Severe |Fair:
\ floods, i floods. { floods. { floods. | too clayey.
E percs slowly. ! f f E
i ! i ! i
Tonka==cececcccccww~ iSevere: iSevere: {Severe: |Severe: {Poor:
| ponding, ! ponding. ! ponding, { ponding. ! too clayey,
| percs slowly. | | too clayey. | | hard to pack,
: ! ! ! ! ponding.
16CH ! | E E !
: 1 i i 1
Williamg-eemcccccaa |Severe: |Severe: |Moderate: 1Slightemem—ceaax \Fair:
percs slowly. | slope. \ too clayey. ! ! too clayey.
! ! ! !

[
1
3
'
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excess sodium.

TABLE 10.--SANITARY FACILITIES--Continued
1 [ H 1 i
Soil name and H Septic tank |  Sewage lagoon | Trench i Area i Daily cover
map symbol { absorption | areas H sanitary H sanitary 1 for landfill
' fields ' ' landfill ! landfill '
| | | | |
16C#*: ! i ! ' !
BowbellS=wecmeax ~-={Severe: {Severe: !Severe: {Severe: {Fair:
E f‘loods,1 5 floods. i floods. { floods. | too clayey.
| percs slowly. ) ! | |
) ] ) I t
t ] I I I
Parnelleeecca—eaa ---{Severe: {Severe: iSevere: |Severe: {Poor:
{ ponding, { ponding. | ponding, ! ponding. ! too clayey,
| percs slowly. | | too clayey. i ! hard to pack,
5 i ' ! ! ponding.
! { ! ! !
17B%*: H ' i ! i
Vida=eeeume- ~======|Severe: {Moderate: iModerate: 18light-eecaua- ~--={Fair:
| percs slowly. | seepage, | too clayey. ! | too clayey.
() ] 1 (] ]
! | shoe: ; s a
WilliamS-e=mcec=- -==|Severe: {Moderate: {Moderate: 1Slightecececcccnna-a |Fair:
E percs slowly. : seepage, | too clayey. ! i too clayey.
! slope. 1 1 !
i ] [) 1 []
7o, | | | | s
Vida-eeooccnnem- ---|Severe: |Severe: {Moderate: {Moderate: {Fair:
| peres slowly. | slope. | slope, ! slope. | too clayey,
! ! ! too clayey. ! | slope.
i ! ! ! !
WilliamsS--==c-aa ~==|Severe: |Severe: {Moderate: {Moderate: {Fair:
| percs slowly. | slope. \ slope, { slope. ! too clayey,
5 E E too clayey. | ! slope.
] ] [} = :
BowbellS-===- ~-----|Severe: 1Severe: {Severe: iSevere: |Fair:
i f‘loods,1 1 E floods. 5 floods. E floods. | too clayey.
| percs slowly. i i ! !
(] ] (]
1700: ! | s s |
Vidam emeccccncaa -=«]Severe: iSevere: {Moderate: {Moderate: {Fair:
! percs slowly, ! slope. !\ slope, i slope. | too clayey,
3 E E too clayey. E ! slope.
] ] ] ] ;
Zahlewee- csem==e-==|Severe: iSevere: {Moderate: {Moderate: {Fair:
| percs slowly. ! slope. ! slope, | slope. | too clayey,
! ! { too clayey. ! | slope.
'= : | | =
: | | | :
Vida~meemmcanaaa ~-=={Severe: |Severe: |Severe: |Severe: {Poor:
! percs slowly, { slope. \ slope. { slope. { slope.
! slope. i | 1 ,
[) ) ] 1 {
I ] ] ] I
Zahillecemcccaaa -==|Severe: iSevere: |Severe: iSevere: {Poor:
| percs slowly, { slope. ! slope. ! slope. ! slope.
E slope. E E ! !
(] (]
ane: s | | | |
WilliamS=eeccaas ---|Severe: iModerate: iModerate: 18lighteeccccccaaa {Fair:
E percs slowly. | seepage. ! too clayey. | ! too clayey.
] (] [] ]
] ] ] ]
Niobelle=meecance~-|Severe: 1Slightecercccaaa- iSevere: 18lightecmcccecaaaa EPoor:
E percs slowly. E | excess sodium. | | excess sodium,
] ] 1
] [} ] ]
20A, 20B-~cccaca-- -=-={Severe: iSevere: iSevere: iSevere: EPoor:
Lehr | poor filter. | seepage. | seepage, | seepage. | seepage,
! H { too sandy. ! { too sandy,
i E i i E small stones.
! ] ] ] ]
21A%; ! : ! ! '
Cavour---=ewceec----|Severe: {Moderate: 1Severe: 1Slightecmcccmaaas iPoor:
E percs slowly. E slope. E excess sodium. 5 hard to pack,
| | ; i

See

footnote at end of table.
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—— Y T H T
] ] ] 1 i
Soil name and H Septic tank ! Sewage lagoon | Trench i Area H Daily cover
map symbol H absorption | areas ! sanitary | sanitary t for landfill
} fields ! ! landfill H landfill |
H H H H H
21A%: E E E E :
: | i 1 i H
Miranda----wee--- iSevere: {Moderate: {Severe: 1Slighteemencamao iPoor:
E percs slowly. E slope. | excess sodium. | | excess sodium.
) ] t
2284 5 5 i i i
Niobellewecacaaaa iSevere: 1Slightecceccaaaa |{Severe: 1Slightececanacaaas {Poor:
i percs slowly. E E excess sodium. | | excess sodium.
] ] ] : ;
Mirandaeececcccaaaa -~{Severe: 1Slightecermmauaa {Severe: {Slight-—ecmmaaeaa {Poor:
i percs slowly. H { excess sodium. | | excess sodium.
| H ! ! |
23 e 1Severe: iSevere: |Severe: {Severe: |Poor;
Noonan Variant E poor filter. E seepage. | seepage, | seepage. | seepage,
! i i too sandy. E E too sandy.
]
20 | | | | |
Niobellecccccaaan {Severe: {Moderate: iSevere: 1Slight-=—=amama-a {Poor:
E percs slowly. | slope. | excess sodium., | | excess sodium.
i ! 1 1 '
Noonan-e«=- ~————- |Severe: {Moderate: iSevere: 18light-wmcacanaaa {Poor:
E percs slowly. ! slope. | excess sodium. | | excess sodium.
! ; ] ] ]
25%: | : | | |
Miranda--ccecaa-- |Severe: 1Slight-wcacaaaaa {Severe: 18lighteerencccaaa |Poor:
f percs slowly. E | excess sodium. | | excess sodium,
i i ! ! !
Heil-ceoeua mm———- iSevere: iSevere: |Severe: |Severe: i Poor:
! ponding, i ponding. ! ponding, ! ponding. i too clayey,
! percs slowly. ! i too clayey, { { hard to pack,
E E ! excess sodium., | ! ponding.
] ] )
26%: ; 5 ! ; :'
Cresbard---~-==--- --}S8evere: iSlight-=-eceecaaa |Severe: 1Slight-=eccamaaa- - {Poor:
E percs slowly. E i excess sodium, |} { hard to pack,
| 1 | H | excess sodium.
! i i i !
Cavour----- ceeme- --|Severe: 1Slight=vcwecamcan |Severe: 1Slight-=ecacaaa- - {Poor:
| percs slowly. 1 | excess sodium. | ! hard to pack,
E i ! ! | excess sodium.
1 ] (] ()
278e: 5 i | i E
Lehreecemamaaa oo --}Severe: }Severe: iSevere: {Severe: {Poor:
| poor filter. | seepage. | seepage, | seepage. { seepage,
i ! ! too sandy. ! | too sandy,
E H H ! | small stones.
] ] [] 1
] ] ] 1 ]
Bowdle-=wa- cmeemee ~--|Severe: |Severe: {Severe: !Severe: |Poor:
! poor filter. | seepage. | seepage, | seepage. { too sandy,
i i { too sandy. ! ! seepage
E ! ! ! ! small stones.
| ] (] 1 ]
29%: | ; 5 5 !
Exline-ec-- ———ee- ~--|Severe: |Severe: |Severe: |Severe: {Poor:
{ wetness, | wetness. { wetness, | wetness. { too clayey,
{ percs slowly. H | too clayey, ! { hard to pack,
E 1 { excess sodium. | { excess sodium.
i 1 ! | :
Harmonye-ececaecaa-- iSevere: 1Slightecccccmaan iModerate: 1Slightecccncmaaas {Fair:
E percs slowly. E | too clayey. ! ! too clayey.
i i | i !
30#%: i i | ! i
Letcher----<eaecec.-iSevere: {Severe: |Severe: {Severe: iPoor:
: wetnessi { seepage. { excess sodium. | seepage. ! excess sodium.
percs slowly. i ! ! !
i ! ! | i
Parshalle-==me-ax ~-{Slight--eccc--w--!Severe: {Severe: {Severe: {Fair:
i | seepage. | seepage. { seepage. | too sandy.
) ] 1 ]
] t ] 1 ]

See footnote at end of table.
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H i i i i
Soil name and ! Septic tank | Sewage lagoon | Trench 1 Area H Daily cover
map symbol ! absorption 1 areas | sanitary | sanitary { for landfill
! fields 1 | landfill ! landfill H
T 1 1 1 1
i ! ! ! !
KR T B L L {Severe: 1Slightemccacceaax {Moderate: 18light-====e=-aa--|Falir:
Harmony E percs slowly. E | too clayey. i ! too clayey.
] ] = : =
32%; : ! ! ! !
Harmony=e=eccececcaa- -!Severe: 1Slighteeeceaa- ~-~={Moderate: 18light-===a=o-- -==|Fair:
E percs slowly. E | too clayey. | | too clayey.
i i i i !
Exline-eeoveanax --~{Severe: |Severe: |Severe: {Severe: {Poor:
| wetness, { wetness, { wetness, { wetness. ! too clayey,
| percs slowly. | | too clayey, ! ! hard to pack,
' ! | excess sodium. | ! excess sodium.
! | ! i !
3Temmmmm - |Severe: {Severe: |Severe: |Severe: {Good .
Straw | floods. i seepage, { floods, i floods. !
! | floods. | seepage. ! H
{ ! | ! [
] TR -=!Severe: |Severe: |Severe: |Severe: {Poor:
Regan ! floods, | floods, } floods, | floods, | wetness.
| wetness, | wetness. | wetness. | wetness. |
| percs slowly. ! ! i 1
! | i | !
40A-cemmnmnccccccaaa |Severe: {Slightewecccccca- {Moderate: 1Slighteewweecce|Fair:
Mondamin | percs slowly. i { too clayey. 1 } too clayey.
! i 1 ] !
40Bececcvmmaccnaaa -~|Severe: {Moderate: {Moderate: 1Slighteeweececewaa|Fair:
Mondamin ! percs slowly. E slope. | too clayey. i ! too clayey.
! i ! i !
43CH: : | ! i i
Wabek~weecccccccaa -{Severe: {Severe: {Severe: |Severe: {Poor:
| poor filter, | seepage, | too sandy, | seepage. { too sandy,
H | slope. | seepage. | | seepage,
! | ! i ! small stones.
i | \ \ |
Bowdle-er-veccecaae |Severe: |Severe: |Severe: {Severe: {Poor:
| poor filter. | seepage. | seepage, | seepage. { too sandy,
| H | too sandy. | | seepage,
! H ! | { small stones.
(] () ) [) [}
] ] ] ] 1
Y4Daccca —————— -==-==|Severe: |Severe: |Severe: {Severe: {Poor:
Wabek | poor filter. | seepage, ! too sandy, | seepage. ! too sandy,
H i slope. | seepage. ! | seepage,
3 E E i ! small stones.
()
) ] I ]
45B%*: ! ! ! |
WabeKkemw=oema —————— |Severe: {Severe: iSevere: {Severe: {Poor:
{ poor filter. ! seepage. | too sandy, \ seepage. { too sandy,
! ! | seepage. ! ! seepage,
E E E ! | small stones.
1
] [ i ] ]
Lehrecececccaaa -==-={Severe: |Severe: iSevere: {Severe: {Poor:
| poor filter. ! seepage. | seepage, | seepage. | seepage,
! i ! too sandy. | { too sandy,
' ! ! | ! small stones.
| ! ! | !
52B%: ' | | } !
Lihen---ccccccacaa- {Severe: iSevere: iSevere: iSevere: {Fair:
| poor filter. { seepage. | seepage. | seepage. | too sandy.
! ! i | !
Parshall--cccecccae- {Slighte=wcecca~e-={Severe: {Severe: |Severe: {Fair:
; ! seepage. E seepage. ! seepage. ! too sandy.
t ] ] =
52D am=== emememmee=-e==|Severe: |Severe: 1Severe: iSevere: {Fair:
Lihen { poor filter. | seepage, | seepage. | seepage. { too sandy,
i slope. | 1 | slope.
i i ! H

See footnote at end of table.
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T T T T T
] 1 1 ] 1
Soil name and i Septic tank { Sewage lagoon | Trench ! Area ! Daily cover
map symbol H absorption i areas H sanitary H sanitary { for landfill
1 fields ; 1 landfill i landfill !
T 1 14 ¥ 1
] ] 1 1 ]
ue | | | | |
: i i 1 ] t
Tansem-=----acaaa 1Slighteee—acaax ~--{Moderate: 1Slighteeeaeaaaa iSlighteee-eeee~-=|Good.
' ! seepage, ! ! 1
| | stope. | | |
} ] ] ] ]
Roseglen--—--cce-a 1Slight-cmcoacenaa {Moderate: 1Slighteccccanax 181lighteceea—uo iGood.
| | seepage, i i !
E E slope. ' E i
ssue: | | i | i
Parshalle~e-eceea- 1Slightemccacaaax |Severe: iSevere: iSevere: {Fair:
E E seepage. ! seepage. E seepage. ; too sandy.
] ] ] 1
Tallyeceomccnaaaa 1Slightecermema=- iSevere: |Severe: |Severe: |Poor:
1 | seepage. | seepage, | seepage. | too sandy.
E i ! too sandy. ! ]
1 1 ] )
] ] 1 t I
55Beacnmccccnaaaa— iSlight---cacaaaa iSevere: iSevere: |Severe: {Poor:
Tally ; | seepage. | seepage, | seepage. { too sandy.
' ] ! too sandy. ! !
i ! ! ! !
56Dacmemm e ————— iModerate: |Severe: {Moderate: |Moderate: {Fair:
Tansem Variant { slope. { slope. ! slope. | slope. i slope.
ran | | | i |
: | 1 i ] 1
Bryante-—-e-c—ca--- 1Slightececnmanaa iModerate: {Slight-=ccccnaa 18light-cecmaaoa iGood.
E E seepage. E E E
I ] ] ] ]
Grassna---—=—====== iSevere: iSevere: |Severe: iSevere: 1Good.
E f1loods. | floods. { floods. | floods. 1
) ] ] ]
750, | | ; | |
Bryant-cececeae-- 1Slight——ccmccuaa {Moderate: 1Slight-==--- -----{8light--=cccen- 1Good .,
! | slope, 1 i !
E | seepage. ! ! !
i | : : |
Grassna-~eecc~=n- {Severe: |Severe: |Severe: iSevere: 1Good.
{ floods. i floods. { floods. | floods. H
1 1 ] 1 ]
] ] ) ] I
57Cemmecm e mnens 1Slightececcecccna- |Severe: 1Slight=we~e- weecwiSlightececcacaax iGood,
Bryant i E slope. ! ! i
1
sg0n: | | | | |
Temvik-===cececaas iSevere: iModerate: {Moderate: iSlighte—cee—muax {Fair:
| percs slowly. | seepage, | too clayey. H ! too clayey.
i | slope. i ] i
i ! ! i !
Grassna---~ceceae- iSevere: iSevere: {Severe: {Severe: 1Good,
{ floods. | floods. ! floods. { floods. H
| | i i i
Bearpaw--=-caccaa- |Severe: {Moderate: iSevere: 1Slighteeeereeauax {Poor:
| percs slowly. | slope. ! too clayey. 1 i too clayey,
) ' ! H | hard to pack.
] | i | 1
L {Severe: {Severe: {Severe: iSevere: {Fair:
Hamerly | wetness, | wetness. | wetness. { wetness. | too clayey,
i percs slowly. ' | i ! wetness.
i ] 1 ! i
blcmmmccccccccnaaa {Severe: {Severe: iSevere: iSevere: {Good .
Gr assna i floods. } floods. } floods. i floods. !
i i i | !
[ |Severe: iSevere: {Severe: 1Severe: tFair:
Grail floods, | floods, { floods. i floods. { too clayey,
wetness, | wetness, ! | | wetness.
] 1 ] 1
| z | ;

|
1
| percs slowly.
)
4

See footnote at end of table.
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Soil survey

TABLE 10.-=SAn11ARY FACILITIES-~Continued
: ! T ! ’
Soil name and ' Septic tank | Sewage lagoon | Trench | Area | Daily cover
map symbol i absorption | areas ! sanitary ! sanitary i for landfill
! fields 1 1 landfill ! landfill !
i ) 1 i 1
T2%:; | | i | |
Ransl 0= e-cecccccaa -{Severe: {Slighteeeca- ~====-|Severe: iSevere: {Poor:
| peres slowly, | { floods, | floods, | wetness,
{ floods, | { wetness, | wetness. ! hard to pack,
E wetness., E E excess sodium. E | excess sodium.
)
] 1 I [ I
Harriete—ecececacaaa {Severe: {Slight~eeweceea--|{Severe: |Severe: |Poor:
{ floods, ! { floods, { floods, | too clayey,
| wetness, ! | wetness, | wetness, { wetness,
| percs slowly. i i too clayey. ! | excess sodium.
] ] 1
] ] ] ] [}
T75%: 1 ! ! i !
Tonkaemeee= cememaa= |Severe: {Severe: {Severe: {Severe: i Poor:
{ ponding, | ponding. | ponding, | ponding. | too clayey,
| percs slowly. H | too clayey. ! ! hard to pack,
i i ] ! | ponding.
i i | i |
NishoNeeeea cmmm———— iSevere: |Severe: iSevere: iSevere: {Poor:
\ ponding, | ponding. \ ponding, { ponding. | too clayey,
| percs slowly. | | too clayey. ! | hard to pack,
| | ! ! ! ponding.
! ! ! ] ]
T |Severe: |Severe: |Severe: |Severe: |Poor:
Parnell | ponding, | ponding. { ponding, ! ponding. | too clayey,
| percs slowly. H { too clayey. | | hard to pack,
! ! ! ! ! ponding.
! | ! ! !
TT%: i : ! 1 |
NishoNewecmcecaanaa iSevere: iSevere: |Severe: |Severe: | Poor:
} ponding, ! ponding. | ponding, ! ponding. i too clayey,
| percs slowly. ! { too clayey. | | hard to pack,
1 ! | ! ! ponding.
! | ! 1 !
[:1-3 3 e ———————— {Severe: {Severe: |Severe: iSevere: {Poor:
| ponding, { ponding. | ponding, { ponding. { too clayey,
! percs slowly, ! ! too clayey, i ! hard to pack,
i ! | excess sodium. | | ponding.
! ! ! ! !
80eccccccaa cmm=m=---|Severe: |Severe: iSevere: |Severe: {Poor:
Heil | ponding, { ponding. { ponding, { ponding. ! too clayey,
! peres slowly. ! | too clayey, ! ! hard to pack,
H ! ; excess sodium., | { ponding.
! ! ! |
82ecmnan cemecem~-=-=e-|Severe: |Severe: |Severe: |Severe: {Poor:
Stirum | ponding, | seepage, | ponding, | seepage, { too sandy,
| percs slowly, | ponding. { too sandy, { ponding. | ponding,
{ poor filter. H | excess sodium. | { excess sodium.
L cmmmcee—— |Severe: 1Slighteeccaceeeaa|Severe: {Severe: {Poor:
Ranslo | percs slowly, i | floods, i floods, | wetness,
} floads, H | wetness, | wetness, | hard to pack,
| wetness, | | excess sodium. | | excess sodium,
! i ! i 1
86--rmremmmcacc e |Severe: 1Slighteeeaaa ~====i{Severe: |Severe: {Poor:
Harriet \ floods, 1 | floods, i floods, { too clayey,
| wetness, 1 | wetness, { wetness, | wetness,
| percs slowly. 1 | too clayey. ! | excess sodium.
| ! | ! ’
87-ccccccnaaa ~eeeeeaiSevere: |Severe: |Severe: |Severe: {Poor:
Marysland { wetness, { seepage, | seepage, | seepage, | seepage,
| poor filter, | wetness, { wetness, | wetness, | too sandy,
E E E too sandy. i E wetness.
1 i ]
88eccccccccaa- -==-~-|Severe: |Severe: {Severe: {Severe: |Poor:
Divide | wetness, | seepage, | seepage, | seepage, | seepage,
| poor filter, | wetness, | wetness, | wetness. { too sandy,
: ! ! too sandy. E ! small stones.
| 1 i . !

See footnote at end of table.
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TABLE 10.--SANITARY FACILITIES--Continued

peres slowly, too clayey.

i 1 i ] ]
Soil name and | Septiec tank { Sewage lagoon | Trench H Area | Daily cover
map symbol | absorption | areas 1 sanitary | sanitary { for landfill
i fields ! | landfill | landfill |
i i 1 i |
! ! ! | !
9T memcameea e {Severe: {Severe: {Severe: {Severe: {Poor:
Regan | floods, | floods, { floods, i floods, | wetness.
| wetness, | wetness. ! wetness. | wetness. i
i percs slowly. ! ! i !
! ! i |
98cncacaaa- remmmenea {Severe: |Severe: {Severe: {Severe: |Poor:
Vallers | wetness, | wetness, | wetness. ! wetness. | wetness.
| percs slowly. | | i i
? l | : !
99%. R | | | !
Pits ! ! ! | |
! ! ! |
100~cecccccccacacana {Severe: |Severe: |Severe: |Severe: iPoor:
Parnell ponding, : ponding. i ponding, E ponding. ! too clayey,
'
| | |
} } i

* See description of the map unit for composition and behavior characteristics of the map unit.
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TABLE 11,--CONSTRUCTION MATERIALS

[Some terms that describe restrictive soil features are defined in the Glossary.
"good," "fair," "poor," "probable," and "improbable."

not rated)

Absence of an entry indicates that

See text for

Soil survey

definitions of
the soll was

15A%®  5B#®  (5CHE;
Williams--cawcen~

Bowbells---—==--a

16A%%,  16B¥*;

WilliamS—wwwcewaaa
BowbellSeecarcem=
Tonkgemeeca== ————

]
]
]
]
]
]
[]
]
4
1
1
]
]
-=--={Poor:
'
]
]
[]
1
]
i
]
]
[]
1
[]
[

—

Poor:
low strength.

~=-=={Poor:

oor:
i low strength.
]
1

~=-={Poor:

low strength,

Improbable:
excess fines.

Improbable:
excess fines.
Improbable:

e

xcess fines.

Improbable:
excess fines.

Improbable:
excess fines.

Improbable:
excess fines,

Improbable:
excess fines.
Improbable:

excess fines.

Improbable:
excess fines.

Improbable:
excess fines.

Fair:
small stones.

Good.

Fair:
small stones.

Good.
Poor:

thin layer,
wetness.

T T 1 T
] 1 ] ]
Soil name and H Roadfill 1 Sand ! Gravel ! Topsoil
map symbol ' E 3 E
1
; : — :
| ] 1 1
] [] L] 1
[} I I ]
3A, 3Becccccemncnncnaa 1G00demmmmccmc e e {Probable-—==caae-- {Probable--=—==cae- \Fair:
Bowdle i | | | area reclaim.
[] 1 ] L]
] I ] 1
5A, OBrmacemcmcceemeee \Poor: iImprobable: {Improbable: 1Good.
Bowbells ! low strength, | excess fines, | excess fines. !
1 ! i 1
frmmmemecmc——m———eanaa= 1G00demonocnccaaaan {Improbable: |Improbable: 1Good.
Arnegard | | excess fines. { excess fines. !
i ] i i
Toememmceee e e ce e e \Poor: {Improbable: {Improbable: 1Good.
Bearden i low strength. | excess fines. { excess fines. |
] + [] )
[} I L] 1
P {Poor: i Improbable: {Improbable: {Fair:
Rentill i low strength, | excess fines. | excess fines. i thin layer.
j shrink-swell. E E E
] ] t 1
94, 9B, 9Crcemmmmccca= {Poor: {Improbable: i Improbable: {Poor:
Bearpaw ! low strength, ! excess fines. | excess fines. ! thin layer.
! shrink-swell. } | |
] ! ] !
o R, |Poor: {Improbable¥~ececnman jImprobable#~eceenc {Poor:
Brantford | low strength. t area reclaim,
i i small stones.
[] []
I ]
11A%#% 1 1B#%; H |
Bearpaw-----=-=-wcea- {Poor: {Improbable: Improbable: Poor:
| low strength, { excess fines. excess fines, thin layer.
; shrink-swell. ;
Greenway==me~-c=c—ee= {Poor: {Improbable: Improbable: Fair:
| low strength, | excess fines, excess fines, thin layer,
! shrink-swell, i too clayey.
] ]
] 1
13E%*; i |
Zahleeeaaaa= [ —— {Poor: {Improbable: Improbable: Fair:
low strength. | excess fines. excess fines, small stones,
! slope.
]
I
Kloten--cavcaccmraaanax Poor: iImprobable: Improbable: Poor:
area reclaim. | excess fines. excess fines. . area reclaim,
! slope.
[]
1
1YDecccccnmnmmma== {Improbable: Improbable:
Vida low strength. | excess fines, excess fines. large stones.
[]
i
+
[}
i
'
:
]
]
§
|
!
|
i
]
1
]
!
i
!
[]
1
)
I

See footnotes at

(]
]
| wetness.
(]
]

end of table.
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[]
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]
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low strength.

excess fines.

excess fines,

excess sodium.

T T T -
] ] ] |
Soil name and 1 Roadfill \ Sand ! Gravel i Topsoil
map symbol i i { !
| i ! !
| H 1 |
] ] ] 1
] ] ] ]
16CH#*; i ! ! !
Williamgewewemoracun iPoor: {Improbable: {Improbable: {Fair:
i low strength. i excess fines. | excess fines, } small stones.
| i i !
BowbellS--emme—manan= {Poor: {Improbable: {Improbable: jGood.
! low strength. | excess fines. { excess fines, i
() [] [] []
| 1 1 1
Parnell---cecmccccaa-- {Poor: {Improbable: | Improbable: {Poor:
} wetness, | excess fines. | excess fines, | wetness.
! low strength, ! ! !
| shrink-swell. H | i
i ! ] i
17B%*; i } i 1
Vidawrevcccccnacaaca- {Poor: {Improbable: {Improbable: {Fair:
! low strength. { excess fines. | excess fines, | small stones.
] ) (] []
] ] ] []
WilliamSewecccrcmaana- {Poor: {Improbable: iImprobable: {Fair:
i low strength. { excess fines. { excess fines. | small stones.
] ] ] 1
] ] ] ]
17CH = ! : :
Vidamewomcoccmcacaaa- {Poor: i Improbable: {Improbable: {Fair:
{ low strength. | excess fines. | excess fines. { small stones,
] ! ] ! slope.
i i i !
WilliamSeeceecneeccna- iPoor: iImprobable: {Improbable: {Fair:
! low strength. ! excess fines. { excess fines. { small stones,
! 1 | i slope.
i i i !
BowbellSe-emeccoaaca- {Poor: {Improbable: {Improbable: 1Good.
! low strength. | excess fines. | excess fines. 1
i | | i
17D* % H ' ' H
Vida--wece-- ceecmea—- { Poor: {Improbable: {Improbable: {Fair:
! low strength. | excess fines. { excess fines. \ small stones,
| | i { slope.
i ' i 1
Zahleeecacana- EET T T {Poor: {Improbable: iImprobable: {Fair:
{ low strength. { excess fines. | excess fines. { small stones,
i i ! ! slope.
| ! i i
1TE#*; i i | i
Vidaevacccccccncacaa- {Poor: {Improbable: {Improbable: {Poor:
{ low strength. | excess fines, | excess fines. { slope.
] ] ] 1
] 1 ] ]
Zahilleececenccccnaaax |Poor: {Improbable: {Improbable: {Poor:
| low strength. | excess fines. ! excess fines. ! slope.
! ! ! i
18A%R; i H ' '
WilliamS~-cceccmcacaa {Poor: {Improbable: |Improbable: {Fair:
{ low strength. | excess fines. { excess fines. { small stones.
! } ] |
Niobellewacacacncaaax \Poor: {Improbable: {Improbable: {Poor:
{ low strength. | excess fines. | excess fines. { excess sodium,
[] [] ] ]
I 1 ] |
208, 20B--ccccc-- —————— 1Goodemccccncccaaaa |Probable~—cecececca- |Probableeee-cean-a {Poor:
Lehr | | ! ! small stones,
! i i ! area reclaim.
1 1 ) ]
21808 | i E |
Cavour--=ceweeeacee--{Poor: {Improbable: {Improbable: {Poor:
¥ 1 [} (]
! ' . |
] ] t 1

See footnotes at end of table.
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TABLE 11.--CONSTRUCTION MATERIALS--Continued

Soil survey

{ low strength,

excess fines.

Improbable:
excess fines.

a
thin layer.

i i i i
Soil name and 1 Roadfill ! Sand ! Gravel i Topsoil
map symbol ! i } |
i ! ! !
T 1 T T
| ! ! i
21488 | ! i ;
Mirandaee-====acec---{Poor: {Improbable: |Improbable: {Poor:
| low strength. { excess fines. | excess fines. | excess sodium,
! | | !
22A%%; ! ! ] !
Niobellewmweccacaaaaa {Fair: {Improbable: {Improbable: {Poor:
! low strength, | excess fines. | excess fines. | excess sodium,
! shrink-swell. ! ! !
! ! i !
Mirandae--==ccacecceaa {Poor: {Improbable: iImprobable: |Poor:
! low strength. { excess fines. } excess fines. | excess sodium.
] [] ] )
) ] [} )
23 A-nmccccmnncnccaaaaa {1Go0dmmaccmcanacnnn {Probable-==mmecaaaaua {Improbable: {Poor:
Noonan Variant H } | too sandy. | excess sodium,
+ ] ] (]
1 ] ] 1
2UpnE,; ! 1 1 i
Niobellevcemcaax w==e=-{PooOr: {Improbable: {Improbable: {Poor:
{ low strength. | excess fines. { excess fines. | excess sodium.
] ] ] ()
) 1 t ]
Noonaneeecccacnecnaaa {Poor: | Improbable: {Improbable: |Poor:
{ low strength. | excess fines. ! excess fines. | excess sodium,
! ! ! !
254#%; ! i 1 i
Mirandaee-eccccaceacaa |Poor: i Improbable: {Improbable: {Poor:
i low strength. | excess fines. | excess fines. ! excess sodium,
[] (] ] ]
1 ] 1 t
Heilemmemmmm—an ————— {Poor: !Improbable: {Improbable: {Poor:
} low strength, } excess fines. | excess fines. { wetness,
! wetness, ! ! | excess sodium.
! shrink-swell. | ! !
(] 1 (] 1
264 i i ; i
Cresbard-e=-- ~ww~m===!Poor: {Improbable: {Improbable: {Poor:
{ low strength. | excess fines. | excess fines. E excess sodium,
(] [ )
] ] ] ]
Cavour=emecenecancnaa=" |Poor: iImprobable: {Improbable: {Poor:
! low strength. } excess fines. | excess fines. | excess sodium.
| ! i i
278 ! | i !
Lehreceaaa B |1Go0demecncnaccaa —————— {Probable~everecccnaa. |Probable-cccaccncnnaa \Poor:
! ! | | small stones,
! ! ! | area reclaim,
) (] ¥ L]
t ] ' i
Bowdleeaa== B ~]Go0d=mmcmcmccacana |Probable~mme=- ——mm—- -{Probable-=--- cemcee—— tFair:
! i ! | area reclainm.
(] I [)
2998 =‘ ; | |
Exlineeeeccencnnccaax {Poor: {Improbable: {Improbable: \Poor:
| low strength. | excess fines. 5 excess fines. | excess sodium.
(] [] ]
] ] ] ]
Harmony==--- e {Poor: {Improbable: |Improbable: {Fair:
E low strength. | excess fines. E excess fines. 5 thin layer.
i)
[} 1 ] ]
K LAH ! ! i '
Letchereececceccccncaaa {Fair: {Improbable: {Improbable: {Poor:
| low strength, | excess fines. } excess fines, ! excess sodium,
! shrink-swell, ! { [
) ] (]
] ] ]
Parshalle-e=- coneenee|(00decnccn—cnaaa cmemm—- |Improbable: {Improbable: iGood.
| | excess fines. | excess fines. |
\ ! ! !
EREE T ,emm——- «======{Poor: {Improbable: iImprobable: {Fair:
Harmony ! low strength. | excess fines. | excess fines. | thin layer.
(] 1 [ ]
EPLLY :' | 5 :
Harmonyeeeccececceenaaax {Poor: {Improbable: { \Fair:
] 4 ]
| | |

See footnotes at end of table.
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T T 1 ]
] ] I ]
Soil name and i Roadfill ! Sand ! Gravel H Topsoil
map symbol ! ! i |
i i i |
T | | |
3204 5 | i |
Exlineeeccccecacanaaa {Poor: {Improbable: {Improbable: {Poor:
{ low strength, | excess fines, | excess fines. { excess sodium.
[] [] ¥ 1
] I ] |
37w cmemeem - ——— 1Go0denmcancacnana- iImprobable: | Improbable: {Good.
Straw ! | excess fines. | excess fines. |
[} 4 ] [}
] I ] ]
38----ccccmcccccceaeee |Poor: {Improbable: {Improbable: |Poor:
Regan { wetness. | excess fines, | excess fines. { wetness.
[ (] (] (]
40A, U0B--cececccnnmm- -EPoor: 5Improbab1e: iImprobable: iPoor:
Mondamin { low strength, { excess fines. | excess fines. | thin layer.
| shrink-swell. ' ! E
[ (]
u3cH*: | | i i
Wabeke~-ecmocccccncan 1600d=mmmmmmmaaaea |Probable=eee~-n —————— |Probable~=-eceeewae--|{Poor:
! | ! | small stones,
! ! | | area reclaim.
(] (] ] ]
[} ] ] |
Bowdle-mammmmcacacuan 1Go0deccmacnnanaaaa {Probableeee=~- m—eee—- |Probable--vwaccua- {Fair:
i i i | area reclaim,
[ ! i !
L ettt ~1G00d=mmwamaa —————— |Probable-ccmceceam <==}Probable-~——ceee-aa {Poor:
Wabek | ' | | small stones,
! ! | | area reclaim.
[] () [] 1
usr; s | | |
Wabekem~ceccnccancaaa ~1Go0demmmnnaa cemee- {Probable~cecaccrccacaa {Probable----- ,emmmm—— iPoor:
! | t | small stones,
] i ! | area reclaim.
! i | !
Lehre-ecccccccccaaaa ~{Good-=evccax —————— |Probable-cecrrrm—naa- |Probable-—=meccac-- {Poor:
H { ! { small stones,
! 1 ! | area reclaim,
1 [] ]
52849 5 i | i
Lihenesccecccrccccaanx {Goodmccccaan c—————— {Improbable: {Improbable: {Fair:
1 | excess fines. { excess fines. { small stones.
L] ] [] L]
I ] [ ]
Parshallec-ecreceauex ~1Good-—mccuaa mecme= {Improbable: {Improbable: {Good.
1 ! excess fines. ! excess fines. ]
] ! ! |
52Dwmmmncccccccmannan ~{Goodememm Lt {Improbable: |Improbable: |Fair:
Lihen ! | excess fines. | excess fines. | too sandy,
i ! ! ! small stones.
) 1 ]
supes: E ; i |
Tansem--cececacna—u- ~16G00demmm e e {Improbable: {Improbable: {Poor:
] ! excess fines. ! excess fines. | thin layer.
: i ! !
Roseglenme=cccacccaaxn {Good=-=cmauax T {Improbable: {Improbable: {Good.
3 | excess fines. | excess fines. !
] i
55A8: i i i f
Parshallecceccaaceaao ~1Go0dmemnana= ————— {Improbable: !Improbable: {Good.
H i excess fines. | excess fines. |
' ! ' !
Tally~wecece=- o ~}Good-===wemmacccace-~|Improbable: }Improbable: {Fair:
i | excess fines. | excess fines. | thin layer.
] 1
I [} ] ‘
55Brmrmnc e c e cnee ~=~1G00d=mmmmmmmne e {Improbable: {Improbable: {Fair:
Tally 3 | excess fines. } excess fines. i thin layer.
' | !

See footnotes at end of table.

!



172
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Soil survey

| L)
i ]
Soil name and ! Roadfill ! Sand Gravel Topsoil
map symbol ! !
(] ]
i |
: T
:
56Dmecccnn—-" rememem———— 1Good=mmemcccaax s=w=«={Improbable: Improbable: Fair:
Tansem Variant | excess fines. excess fines. small stones,
: thin layer,
; slope.
S5TA%#, GTB%#&; !
Bryant-—-~- mecccccca- |Fair: Improbable: Improbable: Good.
! low strength. excess fines. excess fines.
[
]
Grassna-=---weeweeecee=|{Fair: Improbable: Improbable: Good.
! low strength. excess fines. excess fines.
()
]
57Camcmcann comcmemana= {Fair: Improbable: Improbable: Good.
Bryant i low strength. excess fines. excess fines.
]
I
58B*#; !
Temvikeeemmcormmmaaae |Fair. Improbable: Improbable: Good.
{ low strength, excess fines, excess fines.
{ shrink-swell.
4
I
Grassna~-—eecwmccccccax {Fair: Improbable: Improbable: Good.
{ low strength. excess fines. excess fines.
[)
]
Bearpaweeecewceacacaaa {Poor: Improbable: Improbable: Poor:
! low strength, excess fines. excess fines, thin layer.
| shrink-swell.
]
62emmmcmnan P LR T {Fair: Improbable: Improbable: Fair:
Hamerly low strength, excess fines. excess fines, small stones,
wetness,
shrink-swell.
fllemecccccccca——= emm==iFair: Improbable: Improbable: Good.
Grassna low strength. excess fines. excess fines,
fBrmrmre—cnencc—c—e——— Poor: Improbable: Improbable: Poor:
Grail low strength. excess fines, excess fines. thin layer.
72":

Ranslomececamccncecca=

Harrietereecccmmecnan=

Nishon--eccmeccaeaaax

Tbemmcemcccaaa e
Parnell

TT#E:
Nishoneeeceaa- cecmemm—-

Poor:
shrink-swell,
low strength.

Poor:
wetness.

Poor:
low strength,
wetness.

Poor:

low strength,
wetness,
shrink-swell,

{Poor:
! wetness,
low strength,

]
]
]
! shrink-swell.
]
i
!
]

Poor:

low strength,
wetness,
shrink-swell.

See footnotes at end of table.
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)
1
)
]
)
)
]
)
)
!
3
)

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.

Poor:
e

o

oor:
wetness,
e

B

oor:
thin layer,
wetness.
Poor:

thin layer,
wetness.

I

oor:
wetness.

-4

oor:
thin layer,
wetness.

xcess sodium,

xcess sodium,
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low strength,

i i 1 i
S0il name and | Roadfill | Sand { Gravel 1 Topsoil
map symbol t | !
P | | | |
| i | i
TTRE: ! | 1 !
Helleceemaneaaa {Poor: {Improbable: |Improbable: {Poor:
| low strength, | excess fines. { excess fines, | wetness,
| wgt?e;s, 11 E H E excess sodium,
g shrink-swell, i : i
L |Poor: }Improbable: {Improbable: {Poor:
Heil ! low strength, | excess fines. | excess fines. | wetness,
| wetness, ! ! | excess sodium,
; shrink-swell. ) | ;
] ]
L {Poor: {Improbable: |Improbable: {Poor:
Stirum ! wetness. | excess fines, } excess fines. | wetness,
i ! ! ! excess sodium.
! ! | 1
T |Poor: !Improbable: |Improbable: |Poor:
Ranslo ! shrink-swell, ! excess fines. | excess fines. ! excess sodium.
! low strength., E E E
1 I 1 ]
L {Poor: |Improbable: }Improbable: {Poor:
Harriet | wetness. | excess fines. { excess fines. | wetness,
! ] ! | excess sodium.
i | ' !
T wee=={Fair: |Probableewecccnaan |Probablemcecccean- {Fair:
Marysland | wetness. | ! | area reclaim,
! ! i ! thin layer.
! | | |
----- P Lt {Fair: {Probable-ewecccaaa {Probable~-ecccaaa= {Poor:
Divide | wetness, H H | area reclaim.
! ! ! !
LY e ~=-==|Poor: {Improbable: {Improbable: {Poor:
Regan | wetness, | excess fines. { excess fines. 5 wetness.
! | ! i
98cacacuaa D e |Fair: {Improbable: {Improbable: {Fair.
Vallers ! wetness, | excess fines. | excess fines, | small stones,
| low strength. ! ! |
! ! ! !
gou, ! ] } '
Pits ! | ! !
| ! | |
100rcncnaad T {Poor: {Improbable: {Improbable: {Poor:
Parnell | wetness, | excess fines. ! excess fines. | wetness.
! i !
! | |
[] [] ]
1 1 I

!
} shrink-swell.
!

% This soil 1s an improbable source of sand and gravel for use as construction material because

the content of shale fragments is more than 35 percent in the underlying material.

#% See description of the map unit for composition and behavior characteristics of the map unit.
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TABLE 12.--WATER MANAGEMENT

[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of
"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not evaluated]

LImitations for-- Features affectIng~-~

T 1
So0il name and | Pond I Embankments, | i T Terraces -
map symbol 1 reservoir { dikes, and 1 Drainage i Irrigation ! and 1 Grassed
{ areas ! levees | ! { diversions ! waterways
1 1 1 1 1 i
i ! : : | i
Ky DT e {Severe: |Severe: {Deep to water |Favorable~=«---{Too sandy~----- {Favorable.
Bowdle | seepage. | seepage. ! { ! |
1 ] ] ‘ 1 L]
1 ] I I | I
] - R, asevere: iSevere: EDeep to water ESlope ---------- EToo sandy-~=ew= EFavorable.
Bowdle | seepage. | seepage. 1 i i i
! ' ! ! ] i
BAmeeweccccccaacaa 1Slight--mo-ce-- 18light=memeem— {Deep to water (FloodSe-cce-ca- {Erodes easily |Erodes easily.
Bowbell ! | ! | ! !
' | ! ! ! !
5Becemesccccnacna ~--{Moderate: ESlight --------- iDeep to water |Percs slowly, ({Erodes easily, (Erodes easily,
! . | { sl . ! 1 . .
Bowbells ; slope ; E ; slope ; percs sSlowly i percs slowly
fecmcmccccccccncan {Moderate: ESevere: iDeep to water |Favorable~----- {Favorable-=---- {Favorable.
Arnegard | seepage. i piping. H ! ! i
] 1 + ] ] ]
t 1 ] t ] ]
Y {Moderate: {Severe: |Percs slowly, |(Wetness, |Erodes easily, (Erodes.easily,
Bearden E seepage. 3 wetness. E frost action. | percs slowly. 3 wetness, E percs slowly.
! ! ! i | percs slowly. |
] ) (] ] [] ]
| ] ] 1 L] I
Bemcccmcerencenana {Severe: |Moderate: {Deep to water |{Percs slowly---i{Erodes easily, {Erodes easily,
Rentill E seepage. E hard to pack. 5 5 5 percs slowly. : percs slowly.
] ] ] 1 1
] e et 1Slight-ceecneaa- |Moderate: |Deep to water |Percs slowly, |(Erodes easily, jErodes easily,
Bearpaw i ! hard to pack. | | erodes easily.! percs slowly. | percs slowly.
] ] ] 1 ) []
] t ) i 1 ]
9B, 9C---cvcucnc-- iModerate: iModerate: iDeep to water |Percs slowly, |Erodes easily, |Erodes easily,
Bearpaw | slope. { hard to pack. | { slope, | percs slowly. | percs slowly.
| E E | erodes easily.| !
] i i ! i i
10cccccmencnnccnca {Severe: iSevere: {Deep to water |Droughty-~eeca-- {Too sandy--==== iDroughty.
Brantford | seepage. 5 seepage. i ) ! !
| i } ' ! i
11A%: ! i i i 1 !
Bearpaw--------- -{Slightececceaaax {Moderate: iDeep to water |[Percs slowly, |Erodes easily, iErodes easily,
! { hard to pack. | { erodes easily.| percs slowly. | percs slowly.
' i ! 1 | |
Greenway-==cemm== iSlighteccccacaa ‘Moderate: |Deep to water |{Percs slowly---|Erodes easily, |Percs slowly,
; E hard to pack. E E i percs slowly. E erodes easily.
I ] ] t 1
11B%*; | ] ! ! ' |
Bearpaw--—e—=e=-= {Moderate: {Moderate: |Deep to water |Percs slowly, |[Erodes easily, lErodes easily,
| slope. | hard to pack. | { slope, { percs slowly. | percs slowly.
| | i | erodes easily.| ]
' i ' : 1 1
Greenway~eewceceaa {Moderate: {Moderate: iDeep to water |Percs slowly, |Erodes easily, |Percs slowly,
5 slope. E hard to pack. 3 i slope. E percs slowly. E erodes easily.
] ] 1 ] 1 ]
13E#: ! ! ! : i |
Zahlececcccccnna- |Severe: {Slight-ecccaaaa iDeep to water |[Percs slowly, {Slope, |Slope,
; slope. E 5 E slope. E erodes iasily,i erodes easlily,
ercs slowly. erc 1 .
: E i E : yo | peres stouly
Klotens=ceccccaaaa |Severe: |Severe: iDeep to water |[Depth to rock, |Slope, |Slope,
E depth to rock,i g;ging, E E slope. E depth to rock.i depth to rock.
! slope. | n layer, i i 1 i
] ] 1 ' [] []
i ] I ] ] ]
1YDecccmccccccan=" ~i{Severe: iSevere: iDeep to water |Slope, {Slope, {Slope,
Vida \ slope. 5 large stones. | | large stones. | large stones. | large stones.
i i i ! ! !
154%: ' ! ! ! ! !
WilliamSececemeea- ESlight --------- ESlight --------- iDeep to water |Percs slowly---}Erodes easily |Erodes easily,
1 ] 1 ]
E i i i 5 ; percs slowly.
Bowbells---------ESlight --------- 18lightececeeaax iDeep to water EFloods --------- {Erodes easily |Erodes easily.
]
] [} ]
! ' !

See footnote at end of table.



McPherson County, South Dakota 175
TABLE 12.--WATER MANAGEMENT--Continued
H Limitations for-- i Features affecting--
Soil name and | Pond | Embankments, | H T Terraces 1
map symbol | reservoir } dikes, and 1 Drainage i Irrigation i and ] Grassed
\ areas t levees | 1 \ diversions | waterways
'. : ! | | :
] ] ] ] 1 ]
15B%, 15C: = : : | ! |
WilliamSe=eeecmaa |Moderate: 18light==eccanaa iDeep to water |Percs slowly, |Erodes easily |Erodes easily,
! slope. ! ! ! slope. ' ! percs slowly.
] ) ] ' ] ¥
[] I ] ] ] ]
Bowbells~e-caceax 1Slighteereceaua 1Slight-ceccmccaa iDeep to water |FloodSeme—wwcaee |Erodes easily |Erodes easily.
1 i (] ) (] 1
16a8: ; | | | | |
Williamg-=ececen- 18lightececeaa-a {Slight-cmeeccna- iDeep to water |{Peres slowly---}Erodes easily iErodes easily,
! H H ) H | percs slowly.
i ! ! ! | i
BowbellSeecamnaua iSlight-ecccea-- 1Slighteec—cana- iDeep to water {FloodS-ccevcec-= {Erodes easily |{Erodes easily.
| \ | 1 | i
Tonka===e~-- ~=w=={Slightemceccea- {Severe: {Ponding, |Ponding, |Ponding, {Wetness,
| { ponding. ! percs slowly, | percs slowly., | percs slowly. | percs slowly.
| } ! frost action. | | i
L] [} ] ] § 4
I ] ] ] ] ]
16B%*: i | i ] i !
Williams--cvce-a -{Moderate: islightecemmee-- |Deep to water |Percs slowly, {Erodes easily IErodes easlily,
! slope. ! ! ! slope. ] i percs slowly.
i | ! i | i
BowbellSweccacaaax {Slightesme-eaua iSlighte-cccaa-a {Deep to water |[Floods-eeme---- {Erodes easily |Erodes easily.
! ] ] ] ) ()
1 ] [ ] ] ]
Tonkascecccnncua -iSlightececcacaa- iSevere: {Ponding, |Ponding, {Ponding, iWetness,
i | ponding. ! percs slowly, | percs slowly. | percs slowly. | percs slowly.
1 ! ! frost action. | 1 |
| | ! ! | |
16CH; 1 i ! i i !
Williams-~-~-=---~~|Moderate: 1Slighte--ecaca- 'Deep to water !Peres slowly, |Erodes easily {Erodes easily,
{ slope. H | | slope. H ! perecs slowly.
! i 1 ! | i
BowbellS-—=vcacaaa 1Slighteeea-- ~e=}Slight-cecccacaa {Deep to water |(Floods--wecca--- {Erodes easily (Erodes easily.
i } ! ! } !
Parnell------ -===|Slightececcacaaa |Severe: {Ponding, {Ponding, {Ponding, iWetness,
H ! hard to pack, | percs slowly, | percs slowly. | percs slowly. | percs slowly.
! ! ponding. ! frost action. | i i
! ! i i i i
178 | ; : : i :
Vida-meececeee- -=-«~|Moderate: iSlightecer-caaa iDeep to water |Slope, |Erodes easily |Erodes easily.
5 slope. | 1 | erodes easily.| !
i l i ! ! !
Williams=--=«e==a|Moderate: 1Slight-—ccaaca- {Deep to water |Percs slowly, {Erodes easily iErodes easily,
| slope. H | { slope. | | percs slowly.
1] + 1 (] 1 []
] I ] ] ] ]
17C%; i : ! i i i
Vidaeeeeeem w=====~|Severe: 1Slight-<~==--~~|Deep to water |Slope, iSlope, 1Slope,
{ slope. | H ! erodes easily.| erodes easily.| erodes easily.
! i i ) | !
WilliamS=wecc=a= ~!Severe: !Slight~=-=w----}Deep to water |Percs slowly, |Slope, {Slope,
\ slope. i H { slope. ! erodes easily.! erodes easily,
i ' ! | i | percs slowly.
| ! 1 i i i
BowbellSemeavaaa ~{Slighteceea- ~==1Slightececaeaaa iDeep to water |[FloodS~e-—cc-eca- 'Erodes easily I|Erodes easily.
i i 1 | 1
17D%; | ! : ] 1 i
Vidawreaacaas -~--=|{Severe: 1Slight~~===e~~-i{Deep to water |Slope, {Slope, iSlope,
| slope. ! ! | erodes easily.| erodes easily.| erodes easily.
} ! | | | |
Zahleceewccnaca~e|Severe: 1Slight-~~==----{Deep to water |Percs slowly, |Slope, iSlope,
| slope. | i | slope. | erodes easily,|{ erodes easlly,
3 E E ! ! percs slowly. | percs slowly.
) 1 ]
i ] i ] ] I
See footnote at end of table,
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TABLE 12.--WATER MANAGEMENT--Continued

Cimitations for-- Features affecting--

| excess sodium. excess sodium.} percs slowly. erodes easily.

i i
Soil name and | Pond 1 Embankments, | H 1 Terraces T
map symbol ! reservoir | dikes, and 1 Drainage { Irrigation 1 and i Grassed
] areas ! levees ! | ! diversions | waterways
T 1 1 1 T 1
! ! ! | ! i
17E%: ! ' ! ! ! !
Vidageeremenacnaaa- |Severe: 1Slightee~=cmew- |Deep to water |Slope, {Slope, {Slope,
| slope. i H ! erodes easily.| erodes easily.| erodes easily.
! ! ! ! ! |
Zahilleeee= «~-—--|Severe: 1Slighte=cecee- ~--|Deep to water |Slope, |Slope, 1Slope,
{ slope. ! ! ! erodes easily.! erodes easily.]| erodes easily.
! ! ] i ' ]
18A%; i ] ! ! ! }
Williams-eeacmcca- 1Slightee—meceee 1Slight-~ee=< ~-~|Deep to water |Percs slowly---{Erodes easily I[Erodes easily,
! H ! ! | | percs slowly.
! ' ! | { i
Niobellew=w== wea==]!Slighteee~ec---]Severe: iDeep to water |Percs slowly, |}Favorable----- -{Excess sodium,
i | piping, ! { excess sodium.} { percs slowly.
| | excess sodium,| ! { |
| | ! i | !
20Accmcmcccaccaan -|Severe: |Severe: |Deep to water |Droughty---e--- {Too sandy=--~---{Droughty.
Lehr E seepage. 5 seepage. E E i E
] ] 1 ] [
20Becccccccaa- --==!Severe: |Severe: |Deep to water |Droughty, {Too sandy----- -{Droughty.
Lehr ; seepage. E seepage. E E slope. i i
] ] ] ] ]
21A%: ! ! i | ' i
Cavoure~eacac=== -{Slight-cceccae-a- |Severe: {Deep to water |Percs slowly, |Erodes easily, {Excess sodium,
! E excess sodium, | ! excess sodium.| percs slowly. | erodes easily.
! i ! ! ! i
Miranda-c-wa-----{Slight-cec=ec=== ~1Severe: {Deep to water |Percs slowly, {Percs slowly---iExcess sodium,
| ! excess sodium.! | excess sodium,! | percs slowly.
! ! 1 ! excess salt. | !
! ! i ! ! !
22A%; | ! | ! ! i
Niobellemewancuae 1Slightee====---|{Severe: {Deep to water |Percs slowly, |Favorable-----~-{Excess sodium,
! ! piping, | ! excess sodium,| ! peres slowly.
! | excess sodium.| } | 1
! ! | ! ! i
Miranda--cecene-=}Slight-ceccee-- {Severe: |Deep to water |Percs slowly, |Percs slowly---iExcess sodium,
| | excess sodium,| ! excess sodium,| | percs slowly.
! | | | excess salt. | !
! | ! ! i ]
23A-eccccccccanaa ~}Severe: |Severe: {Deep to water |Percs slowly, |Too sandy------|Percs slowly,
Noonan Variant | seepage. | seepage. | ! excess sodium.,| | excess sodium,
i ! | ! ! |
24A%; ! | ! ! | !
Niobelleeeceaea- -{Moderate: |Severe: {Deep to water |Percs slowly, |[Favorable---<--jExcess sodium,
| slope. { piping, } | slope, | | percs slowly.
H { excess sodium.! ! excess sodium.| 1
| ! ! | ! ]
Noonanemeccecaax ~{Moderate: |Severe: {Deep to water |Percs slowly, |Percs slowly---{Excess sodium,
| slope. { piping, t { slope, H | percs slowly.
1 | excess sodium.| ! excess sodium,| |
' ! | | : |
25%: ! | | i | |
Miranda--=-- ewee=iSlightee-erccaua {Severe: |Deep to water |Percs slowly, |Percs slowly---i{Excess sodium,
! ! excess sodium.! ! excess sodium,| | percs slowly.
| | ! ! excess salt. | ]
| ! ! ! ! !
Hejlewecccccacnae- 1Slighteececcaccax |Severe: {Ponding, {Ponding, |Ponding, |Wetness,
! ! hard to pack, | percs slowly, | percs slowly. | percs slowly. | excess sodlum,
t ! ponding, ! excess salt. | ! | percs slowly.
! | excess sodium.} ! | |
| | ! ! i !
26%: i | ! ! ! |
Cresbard----=ww== 1Slightevecncaan |Severe: !Deep to water |{Percs slowly, |Favorable----- ~-{Excess sodium,
| | excess sodium,| } excess sodium,} | percs slowly.
] ] ' ‘ (] )
t ] ] ] 1 ]
Cavoureeeeceeecan ~ESIight--- ------ {Severe: gDeep to water ;Percs slowly, EErodes easily, EExcess sodium,
| ] I
: ! i i

See footnote at end of table.
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TABLE 12.--WATER MANAGEMENT--Continued

177

~LimItations for--

Features affecting--

T T
I t
Soil name and | Pond 7 Embankments, | 1 H Terraces i
map symbol { reservoir { dikes, and | Drainage { Irrigation 1 and 1 Grassed
! areas ! levees [ | ! diversions ! waterways
1 T 1 i 1 i
] () ) 1 [} 1
] ] ] ] ] ]
27B*%: i ' 1 | i |
Lehrecemecmccccaa |Severe: iSevere: i{Deep to water |Droughty, {Too sandy------{Droughty.
E seepage. | seepage. { i slope. | E
i i ! i i i
Bowdle~——=wwe=-~ ~~=|Severe: ISevere: iDeep to water |Favorable------ }Too sandy-====- {Favorable.
! seepage. | seepage. | ! !
29#% E i E 3 E :
. 1 I | I i
Exline--cw-ca- ~=—{Slightece=caa--|Severe: {Percs slowly, |Percs slowly, {Erodes easily, |Excess sodium,
1 | excess sodium.| excess salt, | excess sodium.| wetness, | erodes easily,
E i E excess sodium.i 3 percs slowly. E percs slowly.
[} ] ] ] ] 1
Harmony-«e-e-- ~=~}Slight--==ececa--|Severe: iDeep to water |Favorablee=e=-- {Erodes easily |Erodes easily.
! | piping. ! E 3 E
308: | | | | | i
Letchereeeane= --={Severe: |Severe: {Deep to water |Percs slowly, |(Favorable=----- |Excess sodium,
5 seepage. E excess sodium.i E excess sodium.i | percs slowly.
I ] ] 1 1 .
Parshalle-ceccee-- iSevere: {Severe: iDeep to water |Favorable------ {Too sandy~-----=- iFavorable.
! seepage. ! piping. [ ! !
) ) 1 ] 1 L]
] ] ] I ] i
R ~e=!Slightecaeccaa--|Severe: {Deep to water |Favorable------ {Erodes easily |Erodes easily.
Harmony i ! piping. ! | i !
- | | | | | |
4 i 1 | 1 ]
Harmony------- ~=~|Slight-===wee--|Severe: iDeep to water [Favorableeee==a {Erodes easily {Erodes easily.
| piping. | | | |
1 ] ] ] 1 ]
Exline-----eea -==}5light-«ececee--|Severe: !Percs slowly, |Percs slowly, |Erodes easily, {Excess sodium,
i | excess sodium.}| excess salt, | excess sodium.| wetness, | erodes easlly,
E E E excess sodium.i ! percs slowly, E percs slowly.
] ] ] 1] I t
37-cmmmm e {Moderate: tSevere: {Deep to water |FloodS-=cewca--- {Favorable------|Favorable.
Straw ! seepage. ! piping. ! ] i |
! | ! | : i
38-cmemmm e |Moderate: {Severe: {Floods, {Wetness, {Wetness-=~c----{Wetness.
Regan | seepage. | piping, ! frost action. | floods, ! 1
2 { wetness. H { excess salt. | H
{ | | ! | i
40A-memcccccen- e==iSlight=ceaeccea--|Severe: {Deep to water |Percs slowly, I{Erodes easily, {Erodes easily,
Mondamin i { hard to pack. | { erodes easily.| percs slowly. | percs slowly.
(] ) ] ] () ()
1 1 1 ] ] ]
40Beemem——m -=-=!Moderate: {Severe: iDeep to water |Percs slowly, |Erodes easily, |Erodes easily,
Mondamin 5 slope. E hard to pack. i E sloge, Qi E percs slowly. E percs slowly.
; ; ; ; erodes eas y.; ;
h3ce: i ! ! | i !
Wabek---cceaaa ---}{Severe: {Severe: {Deep to water |{Droughty, iSlope, {Slope,
{ seepage, | seepage, | | slope. | too sandy. | droughty.
! slope. E piping. ! ! i E
i i | | | i
Bowdlem-c=<-=wecwa-|Severe: |Severe: iDeep to water |Slope---=cccec-a iToo sandy-----=- {Favorable.
E seepage., 3 seepage. E E E i
] t ] [} ] ]
4YDecccccmccean ---{Severe: iSevere: |Deep to water |Droughty, {Slope, iSlope,
Wabek ; siepage, 5 sie?age, i E slope. E too sandy. E droughty.
Slope. iy piping. ] 1 | |
usae | | | | | |
: i 1 i i | |
Wabek=-voemen- ~--|Severe: {Severe: {Deep to water |Droughty, 1Too sandy-==---- {Droughty.
| seepage. { seepage, | { slope. ! |
| {otptng. | | | |
i ] ] ] i
Lehrececcccmaaaa. |Severe: |Severe: {Deep to water |Droughty, iToo sandy===--= {Droughty.
5 seepage. ! seepage. ! | slope. ! 1
i ! ! } | |
52B%: | | | ' ! !
Lihene=mencecacaa |Severe: |Severe: iDeep to water |Droughty, {Too sandy, {Droughty.
! seepage. ! piping. H ! soil blowing. | soil blowing. |
! ! H ! |

See footnote at end of table.
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TABLE 12.--WATER MANAGEMENT=--Continued
1 Limitations for-- 1 Features affecting--
Soil name and | Fond | Embankments, | i 1 Terraces T
map symbol ! reservoir ! dikes, and ' Drainage i Irrigation i and ! Grassed
! areas | levees | i i diversions | waterways
v T T R 4 T
| | | | | |
52B%: ! i ! ! i i
Parshall---------{Severe: |Severe: iDeep to water |Soil blowing, {Too sandy, {Favorable.
| seepage. \ piping. H i slope. { soil blowing. |
! ] ! i ' |
52D==mmmee e-eea=--|Severe: iSevere: {Deep to water |Droughty, |Slope, {Slope,
Lihen | seepage, \ piping. ! | fast intake, | too sandy, | droughty.
! slope. ! | ! soil blowing. | soil blowing.
] ] 1 1 ] ]
t ] ] | ] ]
54B%; i i ! 1 ! |
Tansemeeecceceeea= |Moderate: |Severe: iDeep to water |Slope-=ececcan-m- {Favorable=w=wea-- {Favorable.
! seepage, ! piping. i i | !
! slope. ! ! ! | !
! ) ! i i |
Roseglen-«—cee=- iModerate: iSevere: iDeep to water ESlope ---------- EFavorable ------ EFavorable.
| seepage, \ piping. i 1 1 1
| slope. ! ! 1 ! |
! ! ! ! i i
55A%: ! | i | | }
Parshallececcaccaa {Severe: iSevere: {Deep to water {Soil blowing---|Too sandy, |{Favorable.
; seepage. 3 piping. E E E soil blowing. E
| ] ] ] 1
Tally=wecceccca= |Severe: |Severe: |Deep to water {Soil blowing---i{Too sandy, {Favorable.
| seepage. | seepage, H H { soil blowing. |
1 ) (] 1 ] ]
e | pipine. | | | |
55Bemeccncccccanaa }Severe: |Severe: {Deep to water |{Soil blowing, |Too sandy, {Favorable.
Tally | seepage. | seepage, 1 | slope. | soil blowing. |
| | piping. | | ] i
| ! | 1 i ]
56D~mmmm- me=m-----|Severe: |Severe: {Deep to water |(Slope--w--- ~---{8lope-~=-~----~{Slope.
Tansem Variant | slope. | piping. ! | ! H
(] [] (] 1 ) ]
] i ] ] ] ]
STA%: ! ! i | | i
Bryantee-=e=ee----{Moderate: ESevere: EDeep to water EFavorable ------ EErodes easily |Erodes easily.
| seepage. iping. H
j Seeps § PrPene i i i i
Grassng--====--« {Moderate: |Severe: i{Deep to water |FloodSemececen-a {Favorableseeecxa |Favorable.
| seepage. ! piping. ! ! ! |
' ! ! i i i
57B%; 1 ! ! ! ! !
Bryant-----------!Moderate: ESevere: iDeep to water |[Slope~mecc--eea tErodes easily |Erodes easily.
| seepage ! piping. ! t ! !
! slope. ! ! ! ! i !
! ! | i ! !
Grassna=e-=~-----|Moderate: |Severe: {Deep to water |Floods-=emcee-- {Favorableeeeceax {Favorable,
| seepage. i piping. | ] 1 '
! | i ! i !
57Commm- eewwe--=-==|Moderate: |Severe: {Deep to water |Slope----ww----{Erodes easily |Erodes easily.
Bryant | seepage, ! piping. | H ! i
! slope. | ! | ! |
! ! ! ' ! !
58B%: ! ! i ! } i
Temvikeeeeea- ----EModerate: EModerate: {Deep to water ESlope --------- ~-{Erodes easily |Erodes easily.
] ()
seepase,  [pisine | | a
1 | ! } | '
Grassng----- www-=|Moderate: |Severe: {Deep to water |Floods----=---- {Favorable=-~=== iFavorable.
| seepage. | piping. ] i | d
i i ] ! i :
Bearpaw==----~----|Moderate: {Moderate: {Deep to water |Percs slowly, |Erodes easily, |Erodes easily,
{ slope. | hard to pack. | | slope, | percs slowly. | percs slowly.
; E E | erodes easily.} H
i i } | !
62eveemmcm e {Moderate: {Severe: {Frost action~---{Wetness=wcececn-a |Erodes easily, |Erodes easily.
Hamerly | seepage. ! piping, i ! | wetness. |
! ! wetness, ! ! i 1
: | | | : |
() ~===i{Moderate: |Severe: iDeep to water |FloodS-«eceeaa -{Favorable--wu-- |Favorable.
Grassna E seepage. \ piping. 1 ! ! :
! ! ! ! i

See footnote at end of table.
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See footnote at end of table.

| wetness.
1
1

H Limitations for-- T Features affecting--
Scil name and | Pond T Embankments, | i T lerraces T
map symbol t reservoir { dikes, and { Drainage i Irrigation 1 and | Grassed
1 areas | levees ! ! { diversions { waterways
E ! i i i E
65ecmm e caae iSlightececcneu- iModerate: !Deep to water |Floods--=cec-e-- |Favorablee~====- {Favorable.
[] ] ] () ] 1
Grail ; ; piping. ; E i i
T2%: ! ! | ! ) !
Ranslo~==== ceccan=iSlighteccecccaaa {Severe: !Percs slowly, |Peres slowly, I{Wetness, {Excess sodium,
i | wetness, | floods, | wetness, ! percs slowly. | wetness.
| ! excess sodium.! frost action. | excess sodium.| !
] i ! | } i
Harrieteeescoce-eiSlightececceuas |Severe: {Percs slowly, |Wetness, 'Erodes easily, |Wetness,
! \ piping, } floods, ! percs slowly. | wetness. { excess sodium,
i { wetness, | frost action. | i } erodes easily.
E E excess sodium.i i f i
I ] ] ] 1 ]
T5%: ! ! ! ! ! |
Tonka------ ceeee=iSlight-cececaeaa- {Severe: {Ponding, \Ponding, \Ponding, {Wetness,
! \ ponding. ! percs slowly. | percs slowly. | percs slowly. | percs slowly.
i ! { frost action. | H 1
i ' i ! ' i
Nishonececcecmana- 1S1ighteeaeaaaa- |Severe: {Percs slowly, {Ponding, iPonding, |Wetness,
5 E ponding. i ponding. E percs slowly. 5 percs slowly. 5 percs slowly.
] ] ] I ] ]
T7becee=- ————————— 1Slightecer—caaa iSevere: {Ponding, {Ponding, \Ponding, iWetness,
Parnell ! ! hard to pack, ! percs slowly, | percs slowly. | percs slowly. | percs slowly.
E 5 ponding. E frost action. i E E
T7%: i ; E i i 5
Nishon-----wcaa- 1Slighteeaccceaa {Severe: {Percs slowly, |(Ponding, {Ponding, |Wetness,
5 ! ponding. } ponding. E percs slowly. | percs slowly, | percs slowly.
i ! | i \ i
Helleeeomnmnccax iSlightececcacaa iSevere: {Ponding, {Ponding, ‘Ponding, |Wetness,
H ! hard to pack, | percs slowly, | percs slowly. | percs slowly. | excess sodium,
1 { ponding, | excess salt. | ' | percs slowly.
E 3 excess sodium.| i i H
i i ! i i |
80-cmecccmm e 1Slightececaaa- --}Severe: {Ponding, |Ponding, |Ponding, !Wetness,
Heil ' ! hard to pack, | percs slowly, | percs slowly. ! percs slowly. | excess sodiunm,
l { ponding, ! excess salt. | . | percs slowly.
E E excess sodium.i E i i
[} 1 ] ] \ '
82-rcacccccccn—- |Severe: iSevere: {Ponding, {Ponding, |Ponding, IWetness,
Stirum | seepage. | seepage, | cutbanks cave,} excess sodium,|{ too sandy. | excess sodium.
| | piping, ! excess sodium.} excess salt. | |
| | poncing. | | | |
[} ) [} [} 1 I
85— 1Slight-cececee-a- {Severe: {Percs slowly, |Percs slowly, |Wetness, {Excess sodium,
Ranslo 1 | wetness, i floods, | wetness, ! percs slowly. | wetness.
i | excess sodium.| frost action. | excess sodium.} |
i i | i i i
86---em—- ———————— 18lighteccmcnan-a |Severe: !Percs slowly, |Wetness, !Erodes easily, |Wetness,
Harriet H i piping, \ floods, ! percs slowly. | wetness. | excess sodium,
i | wetness, | frost action. | | | erodes easily.
! | excess sodium.|} ' | |
i i | ! i i
87----- —emm—am——— {Severe: |Severe: {Frost action, {Wetness-ce~-u-- IWetness, {Wetness.
Marysland E seepage. E seepage, E cutbanks cave.| ! too sandy. H
! ! wetness. ] | 1 1
] { + ] )
1 ] ] ‘ ] ]
88---cemmcmeaea |Severe: |Severe: |Cutbanks cave |WetnesSe-ece—a-- {Wetness, |Favorable.
Divide 3 seepage. ! seepage. E E E too sandy. !
] ] ] l} ] ]
9T wemcmccncccna --={Moderate: |Severe: {Floods, {Wetness, iWetnesseee~—-u --{Wetness.
Regan | seepage. { piping, ! frost action. | floods, | i
| { wetness. | { excess salt. | !
! ! ! 1 i !
98-—ccmmccmmene 1Slighteeccccaa- {Severe: {Frost action---|Wetness-------- IWetness—~=--- --{Wetness.
Vallers E H i |
] (]
] ] ] ]
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TABLE 12.--WATER MANAGEMENT--Continued

Soil survey

Limitations for--

Features affecting--

1
]
Soil name and | Pond T Embankments, | i H Teérraces T
map symbol ! reservoir | dikes, and } Drainage i Irrigation i and | Grassed
i areas ! levees H } ! diversions ! waterways
| E i ! | i
99%, ! ! ! i ! !
Pits | | ! ! ! '
! | ! ! ) |
100mccccmrcccane= 1Slighte=~=cmre-- }Severe: {Ponding, {Ponding, {Ponding, iWetness,
Parnell 1 { hard to pack, | percs slowly, | percs slowly. | percs slowly. | percs slowly.
! | ponding. i frost action. | | !
! ' ! } ! '

# See description of the map unit for composition and behavior characteristics of the map unit,
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TABLE 13.--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-
[]

] ] | ] ] '
Soil name and |Depth! USDA texture | iments | sieve number-- {Liquid | Plas-
map symbol ! H \ Unified | AASHTO | > 3 | | ! ] I limit | ticity
\ i i ! linches}! 4 ! 10 | 40 | 200 | ! index
o " a 7 SR S S B
] ] ] ] I ] ] ] ] | ]
3A, 3Breccceccaa= ! 0-7 lLoam-=mee——cmaaa—- ‘ML, CL 1A-6, A-4 } 0 | 100 195-100}85-95 {55-80 | 30-40 ! 7-15
Bowdle ! 7-22!Loam, clay loam }CL, CL A<, A6} O 195-100}/95-100}80-95 }55-75 |} 30-40 | 8-15
1 22=-26Gravelly loanm, {SM, SM-SC,}A-2, A-4 | O 190-100{80-100}60-95 }30-60 | 25-35 | 5-10
1 | gravelly sandy | ML, CL-ML! ' ' i | i i i
: { loam, loam. P ' | | : | : | :
126-60)Gravelly sand----}SM, SW-SM,.A-1, A-2 | 0-5 1|60-95 {50-85 {25-50 | 5-30 | <30 | NP=5
! ' | SP-3M ] 1 i } 1 ] ] i
i ! i ' i ] ! ] 1 | !
sg--;-ﬂ --------- 5 0-11{Loam-mnummomeene-e EC‘(;' :L, EA;u, A-6,! 0-5 195-100{90-100}85-95 160-90 | 25-45 | ©5-15
owbells 1 i { CL-ML i A-7 1 1 i 1 1 1 i
111-25|Loam, clay loam |CL {A-6, A-T | 0-5 195-100}/90-100}80-95 {60-80 | 30-45 | 10-20
525-602Loam, clay loam }CL 1A-6, A=T7 E 0-5 }95-100590-100580-95 560 -80 | 30-45 |} 10-20
! ] ! 1 | ! 1 i | | '
SS--;-II --------- E 0-115Loam ------------- ECE, SL, EA;N, A-6,E 0=-5 595-100E90-100585-95 560-90 E 20-45 E 5-15
owbells | \ i CL=-ML 1 A-T i i i 1 i i i
t11-25!Loam, clay loam |CL 1A-6, A-7 | 0-5 {95-100{90-100i80-95 {60-80 { 20-45 { 10-25
125-60{Loam, clay loam }CL 14-6, A-7 | 0-5 195-100{90-100}80-95 160-80 | 20-45 | 10-25
i i ! ! i 1 i i | i
fmmmmmcc e | 0=13!L0aMevccccncacaa- ICL-ML, CL 1A-4, A-6 | O {100 | 100 }85-100#60-90 { 20-35 { 5-20
Arnegard 113-32!Loam, silt loam, !CL 1A-6 } 0 | 100 ! 100 {85-100{50-90 | 25-40 | 12-25
! ! clay loam. ! ] i | ! ] ] i ]
132-60)Loam, clay loam, ]SM, ML, JA-4, A-6 1 O } 100 | 100 170-100{40-80 | 15-40 | NP-15
} } fine sandy loam.| CL, SC ! E | : ] ! | |
1 1 ) ) ] 1 [} I 1 1
] ] ] ] I ] 1 ] ] ]
. | 0-6 |Silt loaMeewe=en- {CL-ML, CL }A-4, A6} O | 100 | 100 [90- 100.70 90 | 20-40 | 5-20
Bearden } 6=-331S1i1t loam, silty iCL 1A-6, A-T | O {100 | 100 {90- 100.70 95 | 30-50 | 10-25
! ! clay loam. ! ' | | i i ] ]
133-60{Silt loam, silty CL {A-6, A-T | O i 100 } 100 :90-100|70-95 i 30-50 | 10-25
! | elay loam, loam.| ! ! ! i ! H ! H
i ' ' ! ] 1 ! i ] | i
---------------- | 0=12|LoaM=eccceecaeaaa}ML, CL tA=8, A=6 | O ! 100 | 100 185-95 [60-75 | 30-40 { 5-15
Rentill 512-3156{ave11¥iloam, g EML, SM EA-N, A=2 5 0-5 580-100570-95 E 0-90 525-70 E 20-35 E NP-10
i D loam, ooy i i | E i i i |
531-605C1?{£ CITY loam, ECL, CH EA-7 E 0 595-100590-100585-100570-95 3 40-65 5 15-35
E p o e | | | E i | E | i
93, 9B, 9C-m-uea- E 0=-5 ELoam ------------- EML, CL EA-N, A-6,E 0-5 390-100580-100570-95 550-75 E 30-45 E 10-20
earpaw i i 1 i A7 1 { i i i 1 i
| 5-20{Clay loam, e¢lay |CL, CH {A-6, A-T | 0-5 185-100)80-100{70-100{60-90 | 40~-65 | 15-40
E20-u25Cliy lgam, siity ECL, CH EA-6, A=T7 i 0=5 585-100580-100570—100E55-85 E 35-60 E 15-35
] y c¢clay loam, clay., | | | ] \ | i 1
142-60}Clay loam,'silty ICL, CH 1A<6, A=7 | 0-5 185-100)80-100170-100}55-85 | 35-60 | 15-35
' i clay loam, clay.| | i ! i 1 i ! ]
i ' 1 | | i ] ) | | \
1%—--;;--5 ------- E 0-7 ELO ------------- EMéi ﬁt, EA-", A=-6 E 0 590-100585-100580-90 560-80 f 15-35 f 3-15
rantfor i 1 i - ] | | \ | | 1 |
| 7-16iClay loameew—ce=- iCL 1A-6, A=T | O 190~-100}85-100!{75-100{50-80 | 30-50 | 10-25
{16-60iGravelly sand*---|SM, GP-GM, |A-1, A-2,| 5-20 |50-95 }30-95 |15-65 | 10-45 | 25-60 | NP-20
T | st-sn ok g T T T T T
] ] ] i 1 ] ] I ] [} ]
11A%%, 11B#%; ! } ] ] ! | ! ] ] ! i
Bearpaw--—-eceaa- E 0-5 ELoam ------------- EML, CL EA;U% A-6,E 0-5 590-100580-100570-95 E50-75 E 30-45 i 10-20
] 1 1 ] - ] ] 1 1 L] 1 ]
| 5-20{Clay loam, clay |CL, CH {A-6, A-T | 0-5 185-100180-100!70-100{60-90 | H0-65 | 1540
EZO-H2£C1§y lgam, siity fCL, CH 5A-6, A-T f 0-5 585-100380-100570-100555-85 ! 35-60 5 15-35
i 1 clay loam, clay.; i 1 | i i | | 1
EU2-605Clay loam,'silty ECL, CH EA-G, A=T E 0=5 E85-1OOE80-100570-100555-85 E 35-60 E 15-35
[ ey desm clavd s S A A TR a
Greenway=—~cweaa | 0-8 (LoaMescecccecanaaa {CL, CL-ML }{A-Y4, A-6 | 0-5 195-100190-100{85-100{60-90 | 25-40 | 5=15
| 8-16)Clay loam, loam |{CL 1A<6 | 0-5 1}90-100!85-100180-100}60-80 | 30-50 | 10-25
E16-19ESagdy ioam, sancly'ISbs'ir:l gg, EA-Z, A-Y E 0-5 E90-100585-100560-100E30-55 E 15-30 E NP=-10
] i clay loam. i - i 1 1 ' | ' l 1
119-33iClay loam, clay |CL, CH 1A=T7 { 0-5 190-100180-100{70-100{55-85 | 40-60 | 15-30
533-60301ay loaMewcacuaa ECL, CH fA-6, A-T E 0=-5 59 5 35-60 5 12-30
] 1 1 ] ) ] 1

0-100:80-100570-100£55-85
| '

+
[} [}

See footnotes at end of table.



182 Soil survey
TABLE 13.-~-ENGINEERING INDEX PROPERTIES~-Continued
T | 1 Clasglfication TFrag- | Percentage passing 1 T
Soil name and |Depth| USDA texture ! i iments | sieve number-- iLiquid | Plas-~
map symbol | ! ! Unified |} AASHTO | > 3 | ) 1 i I limit | ticity

H i ] | {inches] 4 | 10 | 40 | 200 ]} | index

7 In i i 1 Pet 1] 1 ! T i Pet

! | ' ' ] ] ' 1 { ' ]
13E##; ' | ! ] i | ] ! ! |
lahleemcccaneaaa { 0=6 |Loamewwccccncuca- {CL, ML 1A-6, A-7 | 0-5 1{95-100195-100}80-95 |50-75 | 25-45 | 10=-20

| 6=~26|Loamecec—ccnccaaaa {CL 1A-6, A-T | 0-5 [90-100{90-100{80~95 }60-80 | 25-45 | 10-20

126=-60iClay loam, loam ECL EA -6, A-7 | 0-5 1{90-100/90-100}80-95 |60-80 | 25-45 | 10-20

] ! ; ] ! ] ] ] ! ! | :
Kloteneeemeuea=x | 0=14)L0AMecvccccnncaaa {CL, CL~-ML }A-4, A-6 | 0-10 }90-100]/90-100|85-95 |60-80 | 20-40 | 5-20

1 14-60Weathered bedrock) -——— } -—— T E ——— R R T S o

| ] | ! ' | | ] ] ! !
1YDmcccmcmmccena= i 0-4 }Extremely stony |CL-ML, 1A-4 130-45 180 100|75 90 '60 80 [45-65 | 20-30 | 5-10
Vida ] { loam, | SM-SC ! ! i | : '

| 4-21{Clay loam, loam !CL 1A=6 ! 5~30 {90~ 100 85- 100:70 95 150-85 | 30-40 | 10-20

121-60}Clay loam, loam |CL EA -6 i 5-30 590-100 185~ 100:70 ~-95 {50-80 | 25-40 | 10-20

i | ! i i 1 | i i | !
15A%%, 15BM%, | : : : : : x : : = :
15CH#; ! ] i ! ! i ! ' ! ! ]
WilliamSeeecuaaa ! 0-6 |LoAMec-ceccacaaaaa ECL. ML iA-U, A-6,E 0-5 595—100395-100585-95 560-90 E 25-U45 E 3-20

| ! | A=7 i | i i \ \

| 6-25|Clay loam, loam {CL {A<6, A-7 | 0-5 195-100{95-100!80-100{60-80 | 30-50 | 10-30

125-60)Clay loam, loam ECL EA -6, A-7 i 0-5 595-100595-100380-100!60-80 E 30-50 | 10=30

! | i | i i | i 1 i !
BowbellSecccmaaa i 0-11!Loam ------------- icL, ML, {A-4, A-6,! 0-5 |{95-100}90-100}85-95 |60-90 | 25-45 | 5=15

] | ! CL-ML | A-T ] | ! l ] | |

{11-25}Loam, clay loam |CL {A-6, A=T | 0-5 195-100190-100{80-95 |60-80 | 30-45 | 10-20

{25-60{Loam, clay loam |{CL ;A -6, A-7 E 0-5 ;95 100|90 100\80 95 360-80 } 30-45 | 10-20

! ! ] ] i ' i i
16A%%  16B¥#; ! ! 1 ! ] ! ! ' 1 !
WilliamSeceneew- | 0=-6 |LoaMewcccececceaa :CL, ML EAZH' A-6,E 0-5 595 100 :95 100 85 95 560~90 E 25-45 | 3-20

! 1 i A=T7 i i i

! 6-25iCIay loam, loam |CL |A-6, A=7 | 0-5 195-100}95- 100|80-100I60-80 ! 30-50 | 10-30

126=-60{Clay loam, loam ECL |A=6, A=T7 | 0=5 E9 00;95 100 80- 100'60—80 é 30-50 | 10-30

! ! ' ' i i i !
BowbellSewwaamua | 0=11|Loamecececccacaa {CL, ML, {A-4, A-6,} 0-5 {95- 100|90 100I85 95 '60-90 | 25-45 | 5~15

' ! | CL-ML | A7 | i 1 i

{11-25|Loam, clay loam |CL {A-6, A-T7 | 0-5 {95~ 100190 100 80-95 '60-80 { 3045 | 10-20

{25-60{Loam, clay loam |CL 14-6, A=T7 | 0-5 {95~ 100-90 100 80-95 .60-80 i 30-45 | 10-20

] i ! { | i ! ;
TonkA-we—eeem—a= ! 0-12!8ilt loam, loam |{CL, CL-ML }A-4, A-6 | 0-2 | 100 |95-100|90-100|70-90 i 20-40 } 5-25

112-42]8S11ty clay, siltyi{CH, CL 1A-6, A=7 | 0-2 | 100 |95~ 100'90 100575 95 | 35-55 | 15-35

! | elay loam, clay.] | ) i 1 ! !

142-60}8ilty clay loam, {CL A6, A~T | 0-3 | 100 |95~ 100 90~ 100:70 90 | 30-50 | 10-30

! | elay loam. ) ] | | | ] ) } ]

i ! | ' ! ] ' ] 1 ! i
16CH%; ! | ! ' ! | | ! i | :
WilliamSeececmeaa | Owb |LOBMecwcceccccccaa ECL, ML !A-“, A-6,| 0-5 595-100595-100!85-95 E60-90 ! 25-45 E 3-20

| | i 1 A=T7 \ i i ] i i i

i 6~ 25iClay loam, loam |CL lA=6, A=7 | 0-5 195-100}95-100}80~100}60-80 | 30-50 } 10-30

125-60!Clay loam, loam ECL EA -6, A-7 | 0-5 595 100{95-100;80—100{60-80 E 30-50 i 10-30

= = | ] l I ] |
BowbellSweccmauaa ! O=11jloaMen-recacccana |CL, ML, 1A-4, A-6,} 0-5 {95~ 100 90- 100.85 95 '60-90 | 25-45 | 5<15

i i { CL-ML { A-T ! i ! |

111-25!Loam, clay loam |CL {A-6, A-T7 | 0-5 595-100I90-100.80-95 160-80 | 30-45 | 10-20

125-60{Loam, clay loam |CL {A=6, A=T | 0=5 E95-100590-100:80-95 160-80 | 30-45 E 10-20

{ ! i H 1 i | | ! i
Parnellececcccaaa i 0=-7 iSilty clay loam |CL, CH VA=T 10 } 100 | 100 195-100}85-95 | 40-60 | 15-30

| 7-45{Clay loam, silty iCL, CH 1A=T it 0 1 100 195-100/90~100}70-95 | u40-80 | 20-50

] ! elay loam, silty) ! ! ! ' ! ! ' !

! ! eclay. ! ! | | \ { : | \

145-60|Clay loam, silty .CL CH 1A-6, A-T | O 195-100{90-100}80-95 }70-95 | 30-80 | 15-50

! ! elay loam, siltyl ] | ! | ! ! !

! ! clay. ] ] | i ! ! ! ! }

| | | } \ 1 | i | \ !
17B#*; ] ! | ! | ] i ! ! | !
Vidawaemacaa cmee| Ol |LOGM-ceccacccanaa. | CL=-ML 1A=-4 | 0-10 {90-100{85-95 |70-90 |{55-75 | 20-30 | 5-10

| 4-21!Clay loam, loam {CL 1A-6 ! 0-10 190-100}85-100}70-95 {50-85 | 30-40 |} 10-20

121-60iClay loam, loam ;CL 1A=-6 i 0-10 i90 100585 100|70 95 }150-80 | 25-40 ! 10-20

] ! | | ] ! | '
WilliamSemweeew { 0«6 iLoam ------------- !CL. ML ;A-u. A-G.! 0-5 595~100:95-100:85—95 550-90 E 25-45 E 3-20

| i A-7 i i i i i ! i

| 6=25!Clay loam, loam |CL |A-6, A=T7 | 0-5 |95-100}95-100{80-100}60-80 | 30-50 | 10-30

125-60!Clay loam, loam |CL {A-6, A=T7 | 0-5 | ! 30-50 } 10-30

i } } ! } i !

See footnotes at end of table,

95-100!95-100!80-100!60—80
[} }
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| ! H Classification |Frag=- | Percentage passing \ 1
Soil name and |Depth} USDA texture H i iments | sieve number-- {Liquid | Plas-
map symbol | ] { Unified | AASHTO | > 3 | T B j | limit | tieity
i 1 i i iinches| 4 i 10 | 40 | 200 i { index
i In i | | Pct | 1 T ] 1 Pet ]
T i | VT : ! | VT
17CHE; ! : ! ! ! ! H H | ! !
Vida-e-cmcmccwa- | 0=l |LoAMececrmccceea- {CL-ML VA=Y i 0-10 }90-100}85-95 {70-90 |55-75 | 20-30 | 5-10
| 4-21{Clay loam, loam |CL 1 A=6 ! 0-10 {90-100{85-100{70-95 {50-85 | 30-40 | 10-20
321-6OEClay loam, loam ECL EA -6 E 0-10 590-100585-100570-95 550-80 E 25=U40 E 10-20
] i t { 1 ] + 1] ! 1) ]
Williams=mm-ouas R O P — ICL, ML !A-4, A=6,] 0-5 !95-100}95-100!85-95 {60-90 | 25-45 ! 3-20
] | i | A-T | ! ' ! 1 | i
{ 6-25{Clay loam, loam !CL {A-6, A=7 | 0-5 195-100{95-100!80-100!60-80 | 30-50 ! 10-30
E25-60:Clay loam, loam jCL |A-6, A-T | 0-5 |{95-100!95-100!80-100!60-80 | 30-50 | 10-30
L] ] ] ] L] 1 (] ] ] 1
] ] ] 1 [] | | ] ] 1
Bowbell§---oo-u- | 0-11}Loam-cmmocmccmoe-e {CL, ML, 1A-4, A-6,! 0-5 195-100{90-100{85-95 |60-90 ! 25-45 | 5-15
i i i CL-ML 1 AT i | ] ] } ) 1
111-25!Loam, clay loam |CL 1A-6, A-T7 | 0-5 195-100190-100!80-95 $60-80 | 30-45 | 10-20
125-60{Loam, clay loam |CL {A-6, A-T7 | 0-5 {95-100{90-100{80-95 {60-80 | 30-45 ! 10-20
] 1 [} ] ] [] ] ] ] ] []
17es ] | s R N N
Vidammemmcmcoons ! 0=l }LOAM====mm====e=niCL=ML A=Y ! 0-10 {90-100!85-95 {70-90 |55-75 | 20-30 | 5-10
! 4-21!Clay loam, loam {CL 1A-6 ! 0-10 190-100!85-100170-95 {50-85 | 30-40 { 10-20
121-60!Clay loam, loam |{CL |A-6 { 0-10 {90-100{85-100{70-95 {50-80 { 25-u40 | 10-20
] 1 1 ] ] 1 (] ] (] t ]
] ] | ] ] ] ] 1 ] ] ]
) ) R — ! 0=6 !LO@M-m=me=mcm————- ICL, ML }A-6, A-7 | 0-5 !95-100}95-100}80-95 |50-75 | 25-45 | 10-20
| 6-26]L0aM-—omnommmmmee iCL {A-6, A-7 | 0-5 {90-100}90-100{80-95 }60-80 ! 25-45 ! 10-20
126-60{Clay loam, loam |CL 1A-6, A-7 | 0-5 190-100}90-100}80-95 {60-80 | 25-45 | 10-20
1 1 1 1] 1 ] [] [] ]
17E% i | i | i i | | i ! i
Vida-e=eweaaa—oao { 0-4 jLoam---=memmcaeea {CL-ML 1A=U } 0-10 }90-100}85-95 }70-90 |55-75 } 20-30 | 5-10
\ 4-21iClay loam, loam |CL 1A-6 ! 0-10 {90-100}85-100}70-95 {50-85 | 30-40 | 10-20
121-60{Clay loam, loam |CL {A-6 { 0-10 }90~-100}85-100}70-95 {50-80 | 25-40 | 10-20
] L] ] 1 L] 1 ] [] ] ] )
1 ] 1 1 1 ] (] ] ] ] 1
Zahillwr—cmceeea ] 0=3 jLoAMe—ecccmaaaa-a 1CL-ML, ML }A-Y4 i 0-10 }90-100}85-95 [80-90 }60-75 | 20-30 | NP=-10
! 3-60}Clay loam, loam |CL, CL-ML |A-4, A-6,! 0-10 190-100!90-100}80-95 }60-80 | 25-45 | 10-20
1 1 [] 1 - 1 + ] 1 ] t ]
o e e s
18A%%, ] i : | i i | | | ! i
Williams-eemmunc { 0-6 |LOAM-—ccmmcmmmomn {CL, ML  !A-4, A-6,} 0-5 195-100{95-100{85-95 {60-90 | 25-45 | 3-20
} } i i OA-T | | i ] ] 1 |
| 6-25|Clay loam, loam |CL {4-6, A-T | 0-5 195-100{95-100{80-100}60-80 | 30-50 | 10-30
125-60!Clay loam, loam |CL {A-6, A-T | 0-5 195- 100.95 100/80-100{60-80 | 30-50 { 10-30
i (] t ¢ ] ? (] )
1 | 1 ] ] 1 ] 1
Niobell-=womecaa E 0-13{Loammemcccerccaa {ML, CL, 1A=Y4, A=-6 | O !95-100.95-100}85-95 560-75 ! 25-40 3 3-18
i i i CL=-ML i 1 | ! 1 l ! i
113-26!Clay loam, loam |CL, CH {A-6, A=7 ! 0-5 195-100}95-100}90-100!50-80 ! 30-60 ! 15-35
126-60|Loam, clay loam |ML, CL, 1A-4, A-6 | 0-5 [95-100!95-100!85-95 {60-75 | 25-40 | 3-18
i ] i CL-ML i ] | ! ! | i !
: ! | ! ! ] i ] i i [
20A, 20B------=-- ! 0-5 |Loam-