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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, regardiess of
race, color, national origin, sex, religion, marital status, or age.

This survey was made cooperatively by the United States Department of
Agriculture, Soil Conservation Service and Forest Service; the United States
Department of the Interior, Bureau of Indian Affairs; and the South Dakota
Agricultural Experiment Station. It is part of the technical assistance furnished
to the Stanley County Conservation District. Stanley County contributed funds
for completion of the survey. Major fieldwork was performed in the period 1968-
76. Soil names and descriptions were approved in 1977. Unless otherwise
indicated, statements in this publication refer to conditions in the survey area in
1976.

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

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

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

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

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

R. D. Swenson
State Conservationist
Soil Conservation Service
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SOIL SURVEY OF STANLEY COUNTY, SOUTH DAKOTA

By Glenn A. Borchers, Soil Conservation Service

Soils surveyed by Glenn A. Borchers, James L. Driessen, Bruce O. Kunze,
Kendall K. Olson, Loren D. Schultz, and Miles W. Smalley,
Soil Conservation Service

United States Department of Agriculture, Soil Conservation Service and Forest Service,
in cooperation with the United States Department of the Interior, Bureau of Indian Affairs,
and the South Dakota Agricultural Experiment Station

STANLEY COUNTY is in the central part of South
Dakota. It has a total area of 968,960 acres, of which
about 64,000 acres is areas of water. About 16,128
acres is Indian land. According to the 1970 census, the
county has a population of 2,457, and Ft. Pierre, the
county seat, in the east-central part of the county, has a
population of 1,448. Ft. Pierre is the only incorporated
town in the county. The unincorporated village of
Wendte is in the center of the county, and the
unincorporated village of Hayes is in the west-central
part. Post offices are located in Pierre, Hayes, and
Mission Ridge.

General nature of the county

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

Climate

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

Stanley 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, and rainfall is normally heaviest late in spring
and early in summer. Winter snowfall is normally not too
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 Pierre, South Dakota,
in the period 1951 to 1974. 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 19 degrees F,
and the average daily minimum temperature is 9
degrees. The lowest temperature on record, which
occurred at Pierre on January 29, 1966, is -33 degrees.
In summer the average temperature is 72 degrees, and

the average daily maximum temperature is 86 degrees.
The highest recorded temperature, which occurred on
July 10, 19866, is 113 degrees.

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

Of the total annual precipitation, 14 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 3.52 inches at Pierre on August 2,
1953. Thunderstorms occur on about 40 days each year,
and most occur in summer. Hail falls in scattered small
areas during some of these storms.

Average seasonal snowfall is 29 inches. The greatest
snow depth at any one time during the period of record
was 29 inches. On an average of 31 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.

Physiography and relief

Most of Stanley County is within the Pierre Hills region
in the Missouri Plateau section of the Great Plains
physiographic province (5). The eastern edge, however,
is in the Missouri River Trench, which in part is occupied
by Lake Oahe and Lake Sharpe, impoundments on the
river.

The Pierre Hills generally are gently undulating to
rolling, but they are hilly to steep in areas along Lake
Oahe and Lake Sharpe and along the Bad River. The



Missouri River, which flows south and southeast along
the eastern border of the county, has cut a trench 2 to 4
miles wide and 300 to 400 feet deep. Elevation ranges
from about 1,420 feet above sea level in the
southeastern part of the county to about 2,250 feet
above sea level in the western part.

Settlement

Stanley County was established in 1873 by an act of
the legislature of Dakota Territory and was formally
organized in 1889. It was named after General David S.
Stanley, who was commander at Fort Sully. Prior to
1914, it included the areas that are now known as
Haakon County and Jackson County.

Fort Pierre is the oldest continuous settiement in the
state. In 1743, the Verendrye brothers buried a lead
plate on a hill overlooking the town and claimed the land
for France. In 1817, a fort was built nearby to provide
shelter and protection for the fur traders. Railway
transportation was extended through the county to the
Black Hills in 1907.

By 1890, the county had a population of 1,028. The
population reached 14,975 in 1910, before Haakon and
Jackson counties were formed. By 1920, it was 2,908,
and it steadily declined during the drought and
depression years. It increased rapidly during the
construction of Oahe Dam. It increased to 4,085 by
1960, but it decreased to 2,457 by 1970.

Ranching and farming

The early settlers in Stanley County mostly were cattle
ranchers. Water was available for their use in the rivers
and in a few streams but was scarce in the open areas.

In the early 1900's, homesteaders converted much of
the grassland into cropland. The grassland that remained
was overgrazed. The farmers could not make a living on
the small acreages during dry periods. During the
depression and ‘‘dust bowl!” days of the 1930's, many
were forced to abandon their farms. They left the
cropland bare and susceptible to erosion and soil
blowing.

The Federal government bought about 35,000 acres of
marginal cropland southeast of Fort Pierre in the mid
1930's. This land was supervised by the Soil
Conservation Service for a number of years. Many acres
were reseeded to grass. This area is now called Fort
Pierre National Grasslands and is supervised by the
Forest Service. Ranchers and farmers recognized the
problems of water erosion, soil blowing, and overgrazing
when they organized the Stanley County Conservation
District in 1954.

About 75 percent of the acreage supports native grass
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and is used for grazing. In 1975, there were about
58,000 cattle of all classes (6). About 22,400 were beef
cows held for breeding, and 200 were milk cows. There
were about 1,500 hogs, 900 sheep, and 2,800 chickens.

About 22 percent of the county is used for cultivated
crops or for tame pasture and hay. Winter wheat and
grain sorghum are the main crops. In 1975, about 46,000
acres was planted to winter wheat and 10,000 acres to
grain sorghum. Smaller acreages were planted to corn,
oats, and spring wheat.

Because of the capabilities and potentials of the soils
in the county, livestock and wheat probably will continue
to be the basis of the local economy.

Natural resources

Soil is the most important resource in the county. It
provides a growing medium for cultivated crops and for
the grass grazed by livestock.

in most areas deep wells are important sources of
water for domestic and livestock use. Some ranchers
use pipelines to distribute the water. The Sundance
Formation is the most widely used source of water. The
wells are 1,750 feet to 2,700 feet deep. They are
artesian. The water quality generally is poor; the artesian
water is not suitable as irrigation water. A few shallow
wells are along the Missouri and Bad Rivers. The water
quality ranges from poor to good. Most of the water for
livestock is provided by dams and dugouts that impound
runoff. Lake Oahe and Lake Sharpe provide water of
good quality for irrigation and other uses.

The chief mineral resource in the county is sand and
gravel, which is used in construction and in maintenance
of roads. Natural gas of low grade is in some wells in the
Dakota Formation.

How this survey was made

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

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

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, home buyers, and others.

General soil map for broad land use
planning

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 in this county have been grouped for
broad interpretive purposes. The four groups and the nine
associations are described on the pages that follow.

Well drained and moderately well drained,
nearly level and gently sloping soils on
low terraces, alluvial fans, and flood
plains

These soils are on low terraces, alluvial fans, and

flood plains along the major drainageways in the county.
They are dominantly nearly level but are gently sloping
on some of the alluvial fans. They are deep and are
loamy and clayey.

These soils make up about 2 percent of the county.
About 80 percent of the acreage is range. Some areas
are cultivated.

1. Swanboy-Wendte-Nimbro assoclation

Deep, well drained and moderately well drained, nearly
level and gently sloping, clayey and silty soils on low
terraces, alluvial fans, and flood plains

This association is on flood plains, terraces, and fans
adjacent to the major streams. It is dissected by many
deep intermittent drainageways. Slopes are slightly
concave or smooth in the areas of Swanboy soils and
nearly level in the areas of Wendte and Nimbro soils.

This association makes up about 2 percent of the
county. It is about 35 percent Swanboy and similar soils,
25 percent Wendte soils, 20 percent Nimbro soils, and
20 percent minor soils.

The well drained Swanboy soils are on foot slopes and
fans at the outer edge of valleys and in narrow
drainageways adjacent to flood plains. Slopes range
from O to 6 percent. Typically, the surface layer is a thin
layer of clay that is porous and that tends to crust. The
subsoil is very firm and extremely firm clay. The
underlying material is calcareous clay that contains salts.

The moderately well drained Wendte soils are on flood
plains and low terraces. Slopes range from O to 2
percent. Typically, the surface layer is clay. The
underlying material is stratified silty clay, clay, and silty
clay loam.

The well drained and moderately well drained Nimbro
soils are on flood plains and low terraces. Slopes are
less than 2 percent. Typically, the surface layer is silty
clay loam. The underlying material is stratified silty clay
loam, clay loam, and fine sand.

Minor in this association are the well drained Promise
and Sansarc soils on the adjacent uplands; the
somewhat excessively drained Inavale soils adjacent to
the large drainageways; the well drained and moderately
well drained Munjor soils on fiood plains; and Slickspots
adjacent to some areas of the Swanboy soils.

About 80 percent of this association supports native
grass and is used for grazing and hay. Most of the
cropland is areas of Nimbro and Wendte soils. Alfalfa
and corn are the main crops. Small grain and sorghum
also are grown. The main concerns of management are
keeping gullies from forming in areas of the Swanboy
soils, improving tilth in areas of the Wendte soils, and
improving fertility in areas of the Nimbro soils. :

The Swanboy soils have poor potential and the Wendt
and Nimbro soils good potential for cultivated crops and
for tame pasture and hay, range, and openland and
rangeland wildlife habitat. The Swanboy soils have poor



potential for most kinds of building site development and
sanitary facilities because of a very high shrink-swell
potential and restricted permeability. The Wendte and
Nimbro soils have poor to fair potential for most kinds of
building site development and sanitary facilities because
of flooding.

Well drained, nearly level to moderately
sloping soils on uplands and terraces

These soils are dominantly nearly level but are gently
sloping and moderately sloping in some areas. They are
deep and are loamy and silty.

These soils make up about 2 percent of the county.
About 55 percent of the acreage is cropped. Alfalfa,
corn, small grain, and sorghum are the main crops.

2. Lowry association

Deep, well drained, nearly level to moderately sloping,
silty soils on uplands and terraces

This association is in areas on uplands and terraces
where slopes are long and slightly convex. It makes up
about 1 percent of the county. It is about 50 percent
Lowry and similar soils and 50 percent minor soils.

The Lowry soils typically are silt loam throughout. The
subsoil is very friable, and the underlying material is
calcareous. Slopes range from 0 to 9 percent.

Minor in this association are Sansarc, Sully, Wendte,
and Westover soils. Sansarc soils are shallow and
clayey. They are in steep areas. Sully soils have a light
colored surface layer. They are on slopes near
drainageways. Wendte soils are moderately well drained
and are on flood plains. Westover soils are loamy in the
upper part and are underlain by sand and gravel. They
are in steep areas near drainageways.

About 60 percent of this association is used for
cultivated crops or tame pasture and hay. Alfalfa, corn,
and small grain are the main crops. The main concerns
of management are soil blowing and erosion.

This association has good potential for cultivated
crops and for tame pasture and hay, range, rangeland
and openland wildlife habitat, most kinds of building site
development, and most sanitary facilities.

3. Ree-Canning association

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

This association is in smooth or slightly convex areas
on high terraces. The soils dominantly are nearly level
but are gently sloping and moderately sloping on the
edges of the terraces and along drainageways.

This association makes up about 1 percent of the
county. It is about 60 percent Ree and similar soils, 25
percent Canning and similar soils, and 15 percent minor
soils.

The Ree soils typically have a loam surface layer. The
subsoil is clay loam. The underlying material is clay loam
and loam. Slopes range from 0 to 9 percent.
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The Canning soils typically have a loam surface layer.
The subsoil is friable sandy clay loam and clay loam.
The upper part of the underlying material is sandy clay
loam, and the lower part is calcareous sand and gravel.
Slopes range from O to 9 percent.

Minor in this association are the poorly drained Kolls
soils in depressions and the excessively drained
Schamber soils on terrace rims and on ridges.

About 55 percent of this association is used for
cultivated crops or tame pasture and hay. Alfalfa, small
grain, and sorghum are the main crops. The main
concern of management is conserving moisture.
Controlling erosion also is a concern in the gently
sloping and moderately sloping areas.

This association has good or fair potential for
cultivated crops and for tame pasture and hay and
openiand wildlife habitat. It has good potential for range
and rangeland wildlife habitat and for building site
development. The Ree soils have fair potential and the
Canning soils poor potential for most sanitary facilities. If
the Canning soils are used as a site for sanitary facilities,
the effluent can poliute shallow ground water.

Moderately well drained and well drained,
nearly level to moderately sloping soils
on uplands

These soils are dominantly nearly level and gently
sloping but are steeper along drainageways and on
ridges. They are moderately deep and deep and are silty
and clayey.

These soils make up about 32 percent of the county.
About 60 percent of the acreage is cropped. Alfalfa,
small grain, and sorghum are the main crops.

4. Hurley-Millboro-McClure assoclation

Deep, moderately well drained and well drained, nearly
level and gently sloping, silty soils on uplands

This association generally consists of nearly level soils
on uplands broken by small depressions and gently
sloping soils on upland ridges. The Hurley soils are in
concave or smooth areas, and the McClure and Millboro
soils are in slightly convex areas.

This association makes up about 4 percent of the
county. It is about 25 percent Hurley soils, 20 percent
Millboro soils, 20 percent McClure and similar soils, and
35 percent minor soils.

The moderately well drained Hurley soils are in areas
broken by small depressions. Slopes range from 0 to 3
percent. These soils typically have a thin surface layer of
silt loam. The subsoil is very firm clay. The underlying
material is clay.

The well drained Millboro soils are on slight rises.
Slopes range from O to 6 percent. Typically, the surface
layer is silty clay loam. The subsaoil is clay. The
underlying material is calcareous clay.

The well drained McClure soils are on slight rises.
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Slopes range from 0 to 6 percent. Typically, the surface
layer is silt loam. The subsoil is firm silty clay loam over
very firm clay. The underlying material is calcareous clay
and silty clay.

Minor in this association are the moderately well
drained Carter soils in flat areas and slight swales; the
poorly drained Hoven soils in depressions; and the well
drained, clayey Opal and Sansarc soils along the larger
drainageways.

About 55 percent of this association is used for
cultivated crops or tame pasture and hay. Alfalfa, small
grain, and sorghum are the main crops. Most of the
cropland is areas of McClure and Millboro soils. Most of
the native range is areas of Hurley soils. The main
concerns of management are conserving moisture in the
nearly level areas and controlling erosion in the gently
sloping areas. B

The Hurley soils have poor potential and the Millboro

and McClure soils good potential for cultivated crops and

for tame pasture and hay, range, and openland and
rangeland wildlife habitat. All three soils have poor
potential for most kinds of building site development
because of a high or very high shrink-swell potential.
They have poor potential for most sanitary facilities
because of restricted permeability.

5. Promise-Opal association

Deep and moderately deep, well drained, nearly level to
moderately sloping, clayey soils on uplands

This association is on uplands characterized by low
ridges and shallow drainageways. The drainage pattern
is well defined. Slopes generally are long and convex but
are short and steep along some of the deeper
drainageways.

This association makes up about 28 percent of the
county. It is about 50 percent Promise soils, 30 percent
Opal soils, and 20 percent minor soils (fig. 1).

The deep Promise soils are on the smoother parts of

Figure 1.—Pattern of soils in the Promise-Opal association.



the landscape. Slopes range from 0 to 9 percent.
Typically, these soils are clay throughout. The subsoil
and underlying material are calcareous.

The moderately deep Opal soils are on the convex
upper parts of the landscape. In this association they
have a slope of 0 to 9 percent. Typically, the surface
layer is clay. The subsoil is calcareous clay. The
underlying material is calcareous clay and shaly clay.
Soft shale is at a depth of about 33 inches.

Minor in this association are the poorly drained Kolls
soils in depressions; the shallow Sansarc soils on the
steeper, higher parts of the landscape and along
drainageways; the dense Swanboy soils in drainageways;
and the moderately well drained Witten soils in swales.

About 60 percent of this association is used for
cultivated crops or tame pasture and hay. Alfalfa, small
grain, and sorghum are the main crops. Most of the
range is near the steeper drainageways. The main
concerns of management are erosion and soil blowing.

This association has good to fair potential for
cultivated crops and for tame pasture and hay, range,
and rangeland and openland wildlife habitat. It has poor
potential for building site development and most sanitary
facilities because of a very high shrink-swell potential
and restricted permeability.

Well drained and excessively drained,
gently sloping to steep soils on uplands
and terraces

These soils dominantly are strongly sloping and
moderately sloping but are steeper along some
drainageways and on terrace escarpments and are less
steep in other areas. They make up about 64 percent of
the county. Most of the acreage supports native grass
and is used for grazing.

6. Chantler-Opal-Sansarc assoclation

Shallow and moderately deep, well drained, gently
sloping to strongly sloping, clayey soils on uplands

This association generally is on uplands between
steep river breaks and more gently sloping uplands.
Slopes are long and convex.

This association makes up about 7 percent of the
county. It is about 45 percent Chantier and similar soils,
25 percent Opal and similar soils, 20 percent Sansarc
soils, and 10 percent minor soils.

The shallow Chantier soils are in convex areas on the
lower parts of the landscape. Slopes range from 2 to 15
percent. These soils typically have a thin surface layer of
clay. The subsoil is extremely firm clay. The underlying
material is clay and shaly clay. Soft shale is at a depth of
about 18 inches.

The moderately deep Opal soils are on the higher
parts of the landscape. In this association they have a
slope of 3 to 15 percent. Typically, the surface layer is
clay. The subsoil is calcareous, very firm clay. The
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underlying material is calcareous clay and shaly clay.
Soft shale is at a depth of about 33 inches.

The shallow Sansarc soils are on the higher parts of
the landscape. In this association they have a slope of 6
to 15 percent. Typically, the surface layer is clay. The
underlying material is friable and very friable shaly and
very shaly clay. Soft shale is at a depth of about 14
inches.

Minor in this association are the moderately well
drained, nearly level Hurley soils.

Most of this association supports native grass and is
used for grazing. The main concern of management is
controlling erosion.

This association has fair potential for range and
rangeland wildlife habitat. It has poor potential for
cultivated crops and for tame pasture and hay and
openland wildlife habitat. It has poor potential for building
site development and sanitary facilities because of a
very high shrink-swell potential, restricted permeability,
and the limited depth to shale.

7. Lakoma-Okaton association

Moderately deep and shallow, well drained, gently
sloping to steep, clayey soils on uplands

This association generally is on ridges and along
drainageways in the uplands. it has a well defined
drainage pattern. Slopes are long and convex.

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

The moderately deep Lakoma soils are on ridges and
smooth side slopes. Slopes range from 3 to 25 percent.
Typically, the surface layer is clay. The subsoil is firm
clay. The underlying material is shaly clay. Soft shale is
at a depth of about 29 inches.

The shallow Okaton soils are on ridges and on convex
slopes along drainageways. Slopes range from 6 to 40
percent. Typically, the surface layer is clay. The next
layer is friable clay. The underlying material is shaly clay.
Soft shale is at a depth of about 15 inches.

Minor in this association are the deep Promise soils in
gently sloping areas on uplands; the gravelly Schamber
soils in steep areas on high ridges; and the deep, dense
Swanboy soils in drainageways.

Most of this association supports native grass and is
used for grazing. Some of the gently sloping and
moderately sloping areas of Lakoma soils are used for
small grain. The main concern of management is
controlling erosion.

This association has good to fair potential for range
and rangeland wildlife habitat. It has fair to poor potential
for cultivated crops and for tame pasture and hay and
openland wildlife habitat. It has poor potential for building
site development because of a high shrink-swell
pﬁtential, restricted permeability, and the limited depth to
shale.
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8. Sansarc-Opal assoclation

Shallow and moderately deep, well drained, moderately
sloping to steep, clayey soils on uplands

This association generally is on ridges, hills, and
breaks adjacent to the major drainageways in the
uplands. It is dissected by many small draws and
prominent drainageways. The less sloping areas are on
the lower parts of the landscape and on some of the
broader ridgetops.

This association makes up about 48 percent of the
county. It is about 60 percent Sansarc soils, 20 percent
Opal and similar soils, and 20 percent minor soils (fig. 2).

The shallow Sansarc soils are on the convex parts of
the landscape. Slopes range from 6 to 40 percent.
Typically, the surface layer is clay. The underlying material
is friable and very friable shaly and very shaly clay. Soft
shale is at a depth of about 14 inches.

The moderately deep Opal soils are on the smoother
parts of the landscape. In this association they have a

slope of 6 to 25 percent. Typically, the surface layer is
clay. The subsoil is calcareous, very firm clay. The
underlying material is calcareous clay and shaly clay. Soft
shale is at a depth of about 33 inches.

Minor in this association are the shallow Chantier soils
on foot slopes; rock outcrop in steep areas at midslope;
the gravelly Schamber soils in steep areas on high ridges;
and the deep, dense Swanboy soils and moderately well
drained Wendte soils in the wider drainageways.

Most of this association supports native grass and is
used as range. The main concern of management is
controlling erosion.

This association has fair to good potential for range and
rangeland wildlife habitat. it has poor potential for
cultivated crops and for tame pasture and hay and
openland wildlife habitat. It has poor potential for building
site development and sanitary facilities because of a very
high shrink-swell potential, restricted permeability, and the
limited depth to shale.

Figure 2.—Pattern of soils in the Sansarc-Opal association.



9. Schamber assoclation

Excessively drained, moderately sloping to steep, loamy
soils that are very shallow over sand and gravel; on
terraces

This association is on high terrace remnants and
terrace fronts where slopes generally are short and
convex. It makes up about 2 percent of the county. It is
about 40 percent Schamber soils and 60 percent minor
soils.

The Schamber soils typically have a gravelly loam
surface layer. The upper part of the underlying material
is gravelly sandy loam. The lower part is sand and
gravel, which is at a depth of about 14 inches. Slopes
range from 6 to 40 percent.

Minor in this association are the well drained Canning,
Murdo, and Ree soils in the less sloping areas and the
shallow, clayey Sansarc soils on the lower parts of the
landscape.

Most of this association supports native grass and is
used for grazing. Sand and gravel is mined in some
areas. Reclaiming these areas is a concern of
management. The main concern is controlling erosion.

This association has poor potential for cultivated crops
and for openland and rangeland wildiife habitat, range,
and tame pasture and hay. It has poor potential for most
kinds of building site development and sanitary facilities
because slopes are moderately sloping to steep and
seepage is a hazard.

Soil maps for detailed planning

The map units on the detailed soil maps at the back of
this survey represent the soils in the survey area. The
map unit descriptions in this section, along with the soil
maps, can be used to determine the suitability and
potential of a soil for specific uses. They also can be
used to plan the management needed for those uses.
More information on each map unit, or soil, is given
under “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 aimost 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
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basis of such differences, a soil series is divided into so//
phases. Most of the areas shown on the detailed soil
maps are phases of soil series. The name of a soil
phase commonly indicates a feature that affects use or
management. For example, Promise clay, 3 to 6 percent
slopes, is one of several phases in the Promise series.

Some map units are made up of two or more major
soils. These map units are called soil complexes. A soi/
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.
Munjor-inavale complex 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.

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.

Soll descriptions

AgA—Agar silt loam, 0 to 3 percent slopes. This
deep, well drained, nearly level soil is on uplands. Areas
are irregular in shape and range from 5 to 75 acres in
size. Slopes are long and smooth.

Typically, the surface layer is dark grayish brown silt
loam about 6 inches thick. The subsoil is friable silt loam
and silty clay loam about 20 inches thick. It is dark
grayish brown in the upper part and grayish brown in the
lower part. The lower part is calcareous and has
accumulations of lime that extend into the underlying
material. The underlying material to a depth of 60 inches
is light brownish gray and grayish brown, calcareous silty
clay loam and silt loam. In places the lower part of the
subsoil contains more clay.

Included with this soil in mapping are small areas of
Hoven and Lowry soils. These soils make up less than
10 percent of any one mapped area. Hoven soils have a
claypan subsoil. They are in depressions. Lowry soils
contain less clay in the subsoil than the Agar soil. Their
position on the landscape is similar to that of the Agar
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soil. Also included, in swales, is a soil having a surface
layer that is more than 8 inches thick.

This Agar soil is medium in fertility and moderate in
content of organic matter. Available water capacity is
high. Permeability is moderate. Runoff is slow.

Most areas support native grass and are used for
grazing. This soil has good potential for range, cultivated
crops, tame pasture and hay, windbreaks and
environmental plantings, and most kinds of building site
development. It has fair potential for most sanitary
facilities.

This soil is well suited to range. The natural plant
cover mainly is western wheatgrass, green needlegrass,
and needleandthread. Overuse results in an increase in
the extent of western wheatgrass, needleandthread, and
blue grama.

This soil is well suited to all of the cultivated crops
commonly grown in the county. The main concern in
managing cultivated areas is the periodic shortage of
moisture characteristic of the climate. Tilth and the level
of fertility are other concerns. Stubble mulching, crop
residue management, and minimum tillage conserve
moisture and help to control soil blowing. Stripcropping
and field windbreaks also help to control soil blowing.
Including grasses and legumes in the. cropping system
improves fertility and tilth. The soil is well suited to
irrigation because it is nearly level and has a deep root
zone and a high available water capacity.

Tame pasture plants can be successfully seeded on
this soil. Alfalfa, crested wheatgrass, intermediate
wheatgrass, and smooth bromegrass are suitable.

This soil is well suited to windbreaks and
environmental plantings. Except for those species that
can grow well only if the supply of moisture is high, most
of the climatically suited trees and shrubs can grow well
if competing plants are controlled. Plant competition can
be controlled by fallowing a year prior to planting, by
cultivating, and by applying herbicides.

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

The capability subclass is llc; Silty range site.

AgB—Agar slit loam, 3 to 6 percent slopes. This
deep, well drained, gently sloping soil is on uplands.
Areas are irregular in shape and range from 5 to 50
acres in size. Slopes are long and smooth.

Typically, the surface layer is dark grayish brown silt
loam about 6 inches thick. The subsoil is friable silt loam
and silty clay loam about 20 inches thick. It is dark
grayish brown in the upper part and grayish brown in the
fower part. The lower part is calcareous and has
accumulations of lime that extend into the underlying
material. The underlying material to a depth of 60 inches
is light brownish gray and grayish brown, calcareous silty
clay loam and silt loam. In places the lower part of the
subsoil contains more clay.

Included with this soil in mapping are small areas of
Hoven and Lowry soils. These soils make up less than

10 percent of any one mapped area. Hoven soils have a
claypan subsoil. They are in depressions. Lowry soils
contain less clay in the subsoil than the Agar soil. Their
position on the landscape is similar to that of the Agar
soil.

This Agar soil is medium in fertility and moderate in
content of organic matter. Available water capacity is
high. Permeability is moderate. Runoff is medium.

Most areas support native grass and are used for
grazing. This soil has good potential for range, cultivated
crops, tame pasture and hay, windbreaks and
environmental plantings, and most kinds of building site
development. It has fair potential for most sanitary
facilities.

This soil is well suited to range. The natural plant
cover mainly is western wheatgrass, green needlegrass,
and needleandthread. Overuse results in an increase in
the extent of western wheatgrass, needleandthread, and
blue grama.

This soil is well suited to all of the cultivated crops
commonly grown in the county. Controlling erosion and
conserving moisture are the main concerns in managing
cultivated areas. Tilth and the level of fertility are other
concerns. Stubble mulching, crop residue management,
minimum tillage, contour farming, terraces, and grassed
waterways help to control erosion, conserve moisture,
and improve fertility and tilth. Stripcropping and field
windbreaks help to control soil blowing. The soil is suited
to irrigation because it has a deep root zone and a high
available water capacity. Controlling erosion is the major
concern in managing irrigated areas.

Seeding this soil to suitable tame pasture plants is
effective in controlling erosion and soil biowing. Alfalfa,
crested wheatgrass, intermediate wheatgrass, and
smooth bromegrass are suitable.

This soil is well suited to windbreaks and
environmental plantings. Except for those species that
can grow well only if the supply of moisture is high, most
of the climatically suited trees and shrubs can grow well
if competing plants are controlled. Plant competition can
be controlled by fallowing a year prior to planting, by
cultivating, and by applying herbicides.

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

The capability subclass is lle; Silty range site.

AkA—Agar slit loam, clay substratum, 0 to 3
percent slopes. This deep, well drained, nearly level soil
is on the tops of ridges on loess-covered uplands. Areas
are irregular in shape and range from 5 to more than
100 acres in size.

Typically, the surface layer is dark grayish brown silt
loam about 6 inches thick. The subsoil is about 19
inches thick. It is dark grayish brown, friable silt loam in
the upper part and grayish brown and pale brown, firm
silty clay loam in the lower part. The upper part of the
underlying material, to a depth of about 33 inches, is
light brownish gray silty clay loam that has
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accumulations of lime. The lower part to a depth of 60
inches is light brownish gray silty clay. In places clay is
at a depth of more than 60 inches. In some areas the
subsoil contains more clay.

Included with this soil in mapping are small areas of
Carter and Hurley soils. These soils make up less than
10 percent of any one mapped area. They are in
concave areas and at the base of slopes. Their subsoil
contains more clay than that of the Agar soil. Also,
Hurley soils have accumulations of salts within a depth
of 16 inches.

This Agar soil is medium in fertility and moderate in
content of organic matter. Available water capacity is
high. Permeability is moderate in the upper 33 inches
and slow below. Runoff is slow. The shrink-swell
potential is moderate in the upper part of the soil and
high in the lower part of the underlying material.

Most areas support native grass and are used for
grazing. This soil has good potential for range, cultivated
crops, tame pasture and hay, and windbreaks and
environmental plantings. It has fair potential for most
kinds of building site development and sanitary facilities.

This soil is well suited to range. The natural plant
cover mainly is western wheatgrass, green needlegrass,
and needleandthread. Overuse results in an increase in
the extent of western wheatgrass, needleandthread, and
blue grama.

This soil is well suited to all of the cultivated crops
commonly grown in the county. The main concern in
managing cultivated areas is the periodic shortage of
moisture characteristic of the climate. Tilth, the level of
fertility, and soil blowing are other concerns. Stubble
mulching, crop residue management, and minimum
tilage conserve moisture and help to control soil
blowing. Stripcropping and field windbreaks also help to
control soil blowing. Including grasses and legumes in
the cropping system improves fertility and tilth.

Seeding this soil to suitable tame pasture plants is
effective in controlling erosion and soil biowing. Alfalfa,
crested wheatgrass, intermediate wheatgrass, and
smooth bromegrass are suitable.

This soil is well suited to windbreaks and
environmental plantings. Except for those species that
can grow well only if the supply of moisture is high, most
of the climatically suited trees and shrubs can grow well
if competing plants are controlied. Plant competition can
be controlled by fallowing a year prior to planting, by
cultivating, and by applying herbicides.

The shrink-swell potential is a limitation if this soil is
used as a site for buildings. Reinforcing foundations and
footings and diverting runoff away from the buildings
help to prevent the structure damage caused by
shrinking and swelling. The soil is a poor site for septic
tank absorption fields because of the restricted
permeability. Lagoons and holding tanks are suitable
alternatives.

The capability subclass is lic; Silty range site.
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AkB—Agar siit loam, clay substratum, 3 to 6
percent slopes. This deep, well drained, gently sloping
soil is on the tops of ridges on loess-covered uplands.
Areas are irregular in shape and range from 5 to 70
acres in size.

Typically, the surface layer is dark grayish brown silt
loam about 6 inches thick. The subsoil is about 19
inches thick. It is dark grayish brown, friable silt loam in
the upper part and grayish brown and pale brown, firm
silty clay loam in the lower part. The upper part of the
underlying material, to a depth of about 33 inches, is
light brownish gray silty clay loam that has
accumulations of lime. The lower part to a depth of 60
inches is light brownish gray silty clay. In places clay is
at a depth of more than 60 inches. In some areas the
subsoil contains more clay.

Included with this soil in mapping are small areas of
Carter and Hurley soils. These soils make up less than
10 percent of any one mapped area. They are in
concave areas and at the base of slopes. Their subsoil
contains more clay than that of the Agar soil. Also,
Hurley soils have accumulations of salts within a depth
of 16 inches.

This Agar soil is medium in fertility and moderate in
content of organic matter. Available water capacity is
high. Permeability is moderate in the upper 33 inches
and slow below. Runoff is medium. The shrink-swell
potential is moderate in the upper part of the soil and
high in the lower part of the underlying material.

Most areas support native grass and are used for
grazing. This soil has good potential for range, cultivated
crops, tame pasture and hay, and windbreaks and
environmental plantings. It has fair potential for most
kinds of building site development and sanitary facilities.

This soil is well suited to range. The natural plant
cover mainly is western wheatgrass, green needlegrass,
and needleandthread. Overuse results in an increase in
the extent of western wheatgrass, needleandthread, and
blue grama.

This soil is well suited to all of the cultivated crops
commonly grown in the county. Controlling erosion and
conserving moisture are the main concerns in managing
cultivated areas. Tilth, the level of fertility, and soil
blowing are other concerns. Stubble mulching, crop
residue management, minimum tillage, contour farming,
terraces, and grassed waterways help to control erosion
and soil blowing, conserve moisture, and improve fertility
and tilth. Stripcropping and field windbreaks also help to
control soil blowing.

Seeding this soil to suitable tame pasture plants is
effective in controlling erosion and soil blowing. Alfalfa,
crested wheatgrass, intermediate wheatgrass, and
smooth bromegrass are suitable.

This soil is well suited to windbreaks and
environmental plantings. Except for those species that
can grow well only if the moisture supply is high, most of
the climatically suited trees and shrubs can grow well if
competing plants are controlled. Plant competition can
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be controlled by fallowing a year prior to planting, by
cultivating, and by applying herbicides.

The shrink-swell potential is a limitation if this soil is
used as a site for buildings. Reinforcing foundations and
footings and diverting runoff away from the buildings
help to prevent the structure damage caused by
shrinking and swelling. The soil is a poor site for septic
tank absorption fields because of the restricted
permeability. Lagoons and holding tanks are suitable
alternatives.

The capability subclass is lle; Silty range site.

CaA—Canning loam, 0 to 3 percent slopes. This
well drained, nearly level soil is on high terraces. It is
moderately deep over sand and gravel. Areas are
irregularly shaped and range from 5 to more than 1,000
acres in size. Slopes are long and smooth.

Typically, the surface layer is dark gray loam about 5
inches thick. The subsoil is brown and grayish brown,
friable sandy clay loam and clay loam about 18 inches
thick. The upper part of the underlying material, to a
depth of about 32 inches, is light brownish gray sandy
clay loam. The lower part to a depth of 60 inches is
multicolored, calcareous sand and gravel. In some
places the subsoil contains more clay. In other places
the underlying sand and gravel is noncalcareous. In
some areas it is 10 to 20 inches from the surface, and in
others it is more than 40 inches from the surface.

Included with this soil in mapping are small areas of
Schamber soils. These soils make up less than 10
percent of any one mapped area. They are steeper than
the Canning soil. They have sand and gravel within a
depth of 10 inches.

This Canning soil is medium in fertility and moderate in
content of organic matter. It is somewhat droughty
because of the underlying sand and gravel. Available
water capacity is moderate. Permeability is moderate in
the subsoil and rapid in the underlying sand and gravel.
Runoff is slow.

Most areas support native grass and are used for
grazing or hay. This soil has good potential for range, fair
potential for cultivated crops and for tame pasture and
hay, and poor potential for windbreaks and
environmental plantings. it has good potential for most
kinds of building site development and poor potential for
most sanitary facilities.

This soil is well suited to range. The natural plant
cover mainly is western wheatgrass, green needlegrass,
needleandthread, sideoats grama, and blue grama.
Overuse results in an increase in the extent of western
wheatgrass, needleandthread, and blue grama.

This soil is suited to small grain and sorghum.
Conserving moisture is the main concern in managing
cultivated areas. Tilth and the level of fertility are other
concerns. Stubble mulching and crop residue
rr:%nagement conserve moisture and improve fertility and
tilth.

Tame pasture plants can be successfully seeded on
this soil. Alfalfa, crested wheatgrass, intermediate
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wheatgrass, pubescent wheatgrass, and smooth
bromegrass are suitable.

This soil is poorly suited to windbreaks and
environmental plantings because it is somewhat
droughty. It can support all types of plantings, but
optimum growth rates are unlikely. Fallowing a year
before planting conserves moisture. Cultivation and
applications of herbicide control competing plants.

This soil is well suited to most kinds of building site
development. 1t also is well suited to septic tank
absorption fields, but the effluent can pollute shallow
ground water.

The capability subclass is llls; Silty range site.

CaB—Canning loam, 3 to 6 percent slopes. This
well drained, gently sloping soil is on high terraces. it is
moderately deep over sand and gravel. Areas are
irregular in shape and range from 5 to 60 acres in size.
Slopes are smooth.

Typically, the surface layer is dark gray loam about 5
inches thick. The subsoil is brown and grayish brown,
friable sandy clay loam and clay loam about 18 inches
thick. The upper part of the underlying material, to a
depth of about 32 inches, is light brownish gray sandy
clay loam. The lower part to a depth of 60 inches is
multicolored, calcareous sand and gravel. in some
places the subsoil contains more clay. In other places
the underlying sand and gravel is noncalcareous. In
some areas it is 10 to 20 inches from the surface, and in
others it is more than 40 inches from the surface.

Included with this soil in mapping are small areas of
Schamber soils. These soils make up less than 10
percent of any one mapped area. They are steeper than
the Canning soil. They have sand and gravel within a
depth of 10 inches.

This Canning soil is medium in fertility and moderate in
content of organic matter. It is somewhat droughty
because of the underlying sand and gravel. Available
water capacity is moderate. Permeability is moderate in
the subsoil and rapid in the underlying sand and gravel.
Runoff is medium.

Most areas support native grass and are used for
grazing or hay. This soil has good potential for range, fair
potential for cultivated crops and for tame pasture and
hay, and poor potential for windbreaks and
environmental plantings. It has good potential for most
kinds of building site development and poor potential for
most sanitary facilities.

This soil is well suited to range. The natural plant
cover mainly is western wheatgrass, green needlegrass,
needleandthread, sideoats grama, and blue grama.
Overuse results in an increase in the extent of western
wheatgrass, needleandthread, and blue grama.

This soil is suited to small grain and sorghum.
Controlling erosion and conserving moisture are the main
concerns in managing cultivated areas. Stubble
mulching, crop residue management, minimum tillage,
contour farming, terraces, and grassed waterways help
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to control erosion, conserve moisture, and improve
fertility and tilth.

Seeding this soil to suitable tame pasture plants is
effective in controlling erosion. Alfalfa, crested
wheatgrass, intermediate wheatgrass, pubescent
wheatgrass, and smooth bromegrass are suitable.

This soil is poorly suited to windbreaks and
environmental plantings because it is somewhat
droughty. It can support trees and shrubs, but optimum
growth rates are unlikely. Fallowing a year before
planting conserves moisture. Cultivation and applications
of herbicide control competing plants.

This soil is well suited to most kinds of building site
development. It also is well suited to septic tank
absorption fields, but the effluent can pollute shallow
ground water.

The capability subclass is lile; Silty range site.

CaC—Canning loam, 6 to 9 percent slopes. This
well drained, moderately sloping soil is on high terraces.
It is moderately deep over sand and gravel. Areas are
irregular in shape and range from 5 to 50 acres in size.
Slopes are smooth.

Typically, the surface layer is dark gray loam about 5
inches thick. The subsoil is brown and grayish brown,
friable sandy clay loam and clay loam about 18 inches
thick. The upper part of the underlying material, to a
depth of about 32 inches, is light brownish gray sandy
clay loam. The lower part to a depth of 60 inches is
multicolored, calcareous sand and gravel. In some
places the subsoil contains more clay. In other places
the underlying sand and gravel is noncalcareous. In
some areas it is 10 to 20 inches from the surface, and in
others it is more than 40 inches from the surface.

Included with this soil in mapping are small areas of
Schamber soils. These soils make up less than 15
percent of any one mapped area. They are steeper than
the Canning soil. They have sand and gravel within a
depth of 10 inches.

This Canning soil is medium in fertility and moderate in
content of organic matter. It is somewhat droughty
because of the underlying sand and gravel. Available
water capacity is moderate. Permeability is moderate in
the subsoil and rapid in the underlying sand and gravel.
Runoff is medium.

Most areas support native grass and are used for
grazing or hay. This soil has good potential for range, fair
potential for cultivated crops and for tame pasture and
hay, and poor potential for windbreaks and
environmental plantings. it has good potential for most
kinds of building site development and poor potential for
most sanitary facilities.

This soil is well suited to range. The natural plant
cover mainly is western wheatgrass, green needlegrass,
needleandthread, sideoats grama, and blue grama.
Overuse results in an increase in the extent of western
wheatgrass, needleandthread, and blue grama.

This soil is suited to small grain and sorghum. The
main concerns in managing cultivated areas are

SOIL SURVEY

controlling erosion and conserving moisture. Stubble
mulching, crop residue management, minimum tillage,
contour farming, terraces, and grassed waterways help
to control erosion, conserve moisture, and improve
fertility.

Seeding this soil to suitable tame pasture plants is
effective in controlling erosion. Pubescent wheatgrass
and intermediate wheatgrass are suitable.

This soil is poorly suited to windbreaks and
environmental plantings because it is somewhat
droughty. it can support trees and shrubs, but optimum
growth rates are unlikely. Fallowing a year before
planting conserves moisture. Cultivation and applications
of herbicide control competing plants.

This soil is suitable as a site for most kinds of
buildings. It also is suitable as a septic tank absorption
field, but the effluent can pollute shallow ground water.

The capability subclass is IVe; Silty range site.

Cc—Carter-Hurley siit loams. These deep,
moderately well drained, nearly level soils are on
uplands. The Carter soil is on slight rises and in smooth
areas. The Hurley soll is in small depressions. Both soils
have a dense claypan subsoil. Areas are irregularly
shaped and range from 5 to more than 200 acres in size.
They are about 55 percent Carter soil and 35 percent
Hurley soil. The two soils occur as areas so intermingled
that mapping them separately is not practical.

Typically, the Carter soil has a surface layer of dark
gray silt loam about 2 inches thick. The subsurface layer
is dark gray silty clay loam about 6 inches thick. The
subsoil is extremely firm clay about 15 inches thick. It is
dark grayish brown in the upper part and grayish brown
in the lower part. The underlying material to a depth of
60 inches is grayish brown and dark grayish brown clay
and silty clay. Spots of gypsum are below a depth of
about 33 inches. In places the slope is more than 3
percent.

Typically, the Hurley soil has a surface layer of gray
silt loam about 3 inches thick. The subsoil is very firm
clay about 16 inches thick. It is dark grayish brown in the
upper part and grayish brown in the lower part. The
lower part has accumulations of lime and salts that
extend into the underlying material. The underlying
material to a depth of 60 inches is light brownish gray,
olive gray, and gray clay.

Included with these soils in mapping are small areas of
McClure, Millboro, and Promise soils and Slickspots.
These included soils make up about 10 percent of any
one mapped area. McClure and Millboro soils have a
subsoil that contains less clay than that of either the
Carter or the Hurley soil. They are on the higher convex
parts of the landscape. Promise soils do not have a
dense claypan subsoil. They are on the slightly higher
parts of the landscape. Slickspots are in slight
depressions. They have no plant cover.

The Carter soil is medium in fertility and moderate in
content of organic matter. The Hurley soil is low in
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fertility and in content of organic matter. In the Hurley
soil, tilth is poor and plants are adversely affected by the
high content of sodium in the subsoil. Available water
capacity is moderate in the Carter soil and low in the
Hurley soil. Permeability is very slow in both soils. Runoff
is slow. The shrink-swell potential is very high.

Most areas support native grass and are used for
grazing. These soils have fair potential for range,
cultivated crops, and tame pasture and hay. They have
poor potential for windbreaks and environmental
plantings and for most kinds of building site development
and most sanitary facilities.

These soils are best suited to range. The natural plant
cover mainly is western wheatgrass, blue grama, and
buffalograss. Overuse results in an increase in the extent
of the buffalograss and blue grama. After continued
overuse, somse areas of the Hurley soil are bare and
some are dominated by weeds and pricklypear.

The Hurley soil is poorly suited to cultivated crops and
to tame pasture and hay. The Carter soil is better suited,
but it occurs as areas so closely intermingled with areas
of the Hurley soil that farming the two soils separately
generally is not feasible. Small grain and sorghum are
the best suited crops. Improving tilth and increasing the
rate of water intake are the main concerns of
management. Stubble mulching, managing crop residue,
planting green manure crops, including grasses and
legumes in the cropping system, and chiseling or
subsoiling improve tilth and fertility, increase the rate of
water intake, and conserve moisture.

These soils are poorly suited to windbreaks and
environmental plantings because of the dense claypan
subsoil and the high content of salts. If carefully
managed, selected trees and shrubs can be planted for
special purposes, but optimum growth rates are unlikely.

Because of the very high shrink-swell potential, these
soils are poorly suited to building site development.
Specially designing foundations and footings helps to
prevent the structure damage caused by shrinking and
swelling. The soils generally are unsuitable as septic
tank absorption fields because of the restricted
permeability. Lagoons and holding tanks are suitable
alternatives.

The Carter soil is in capability subclass Vs, Claypan
range site; the Hurley soil is in capability subclass Vs,
Thin Claypan range site.

ChB—Chantier clay, 2 to 9 percent slopes. This
shallow, well drained, gently sloping and moderately
sloping soil is on uplands. Areas are irregular in shape
and range from 5 to more than 2,000 acres in size.
Slopes are long and smooth.

Typically, the surface layer is grayish brown clay about
2 inches thick. The subsoil is grayish brown, extremely
firm clay about 5 inches thick. The underlying material is
about 11 inches thick. It is grayish brown and light
brownish gray clay or shaly clay that has many streaks
and spots of gypsum and other salts. Olive gray shale is
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at a depth of about 18 inches. In places the depth to
shale is more than 20 inches.

Included with this soil in mapping are small areas of
Opal, Sansarc, and Swanboy soils and Slickspots. These
soils make up less than 10 percent of any one mapped
area. Opal and Sansarc soils are on the higher parts of
the landscape. They do not have visible salts near the
surface. Also, Opal soils are more than 20 inches deep
over shale. Swanboy soils are on foot slopes and along
drainageways on the lower parts of the landscape. They
do not have shale within a depth of 40 inches. Slickspots
have salts at the surface and have no plant cover.

This Chantier soil is low in fertility and in content of
organic matter. Tilth is very poor. The shrink-swell
potential is very high. Available water capacity is very
low. Permeability usually is very slow. It is more rapid,
however, during dry periods when the water intake rate
is rapid because of cracks in the soil. Runoff is medium
or rapid.

Most areas support native grass and are used for
grazing. This soil has poor potential for range, cultivated
crops, tame pasture and hay, windbreaks and
environmental plantings, and building site development
and sanitary facilities.

This soil is best suited to range. The natural plant
cover mainly is a sparse stand of western wheatgrass
and lesser amounts of green needlegrass. If the range is
overused, the green needlegrass dies out. If overuse
continues, the western wheatgrass thins out and is
replaced by annual weeds. In dry years much of the
surface is bare. Flexible stocking rates are needed
because the extent of the plant cover varies widely
between wet and dry years.

This soil generally is unsuited to cultivated crops and
to tame pasture and hay and windbreaks and
environmental plantings. Tilth is very poor, and the
subsoil is dense clay that has a high content of salts.

This soil is poorly suited to building site development
because of the very high shrink-swell potential. Specially
designing foundations and footings helps to prevent the
structure damage caused by shrinking and swelling and
by the unstable nature of the underlying shale. The soil
generally is unsuitable as a septic tank absorption field
because it is very slowly permeable and is shallow over
shale. Other sites should be selected.

The capability subclass is Vis; Dense Clay range site.

CsC—Chantler-Sansarc clays, 3 to 15 percent
slopes. These shallow, well drained, gently sloping to
strongly sloping soils are on uplands that generally are
dissected by gullies and shallow drainageways. The
Chantier soil is in smooth, concave areas at midslope or
on the lower side slopes. The Sansarc soil is on ridges,
knolls, and side slopes. Areas are irregular in shape and
range from 5 to more than 300 acres in size. They are
about 45 to 60 percent Chantier soil and 30 to 45
percent Sansarc soil. The two soils occur as areas so
intermingled that mapping them separately is not
practical.
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Typically, the Chantier soil has a surface layer of
grayish brown clay about 2 inches thick. The subsoil is
grayish brown, extremely firm clay about 5 inches thick.
The underlying material is about 11 inches thick. It is
grayish brown and light brownish gray clay or shaly clay
that has many streaks and spots of gypsum and other
salts. Soft shale is at a depth of about 18 inches. In
places the depth to shale is more than 20 inches.

Typically, the Sansarc soil has a surface layer of light
brownish gray clay about 4 inches thick. The underlying
material is light brownish gray, friable and very friable
shaly and very shaly clay about 10 inches thick. Soft
shale is at a depth of about 14 inches.

Included with these soils in mapping are small areas of
Swanboy soils and Rock outcrop. These inclusions make
up less than 10 percent of any one mapped area.
Swanboy soils are along the drainageways. They do not
have shale within a depth of 40 inches. Rock outcrop is
in the steeper convex areas.

The Chantier and Sansarc soils are low in fertility and
in content of organic matter. They have a shallow root
zone. Available water capacity is very low. Permeability is
very slow in the Chantier soil and slow in the Sansarc
soil. Runoff is medium or rapid on both soils. The shrink-
swell potential is very high.

Nearly all areas support native grass and are used for
grazing. The Chantier soil has poor potential and the
Sansarc soil fair potential for range. Both soils have poor
potential for cultivated crops and for tame pasture and
hay, windbreaks and environmental plantings, and
building site development and sanitary facilities.

These soils are best suited to range. The natural plant
cover mainly is a sparse stand of western wheatgrass
and lesser amounts of green needlegrass on the
Chantier soil and little bluestem, western wheatgrass,
green needlegrass, and big bluestem on the Sansarc
soil. Sod-forming short grasses are lacking on the
Chantier soil. If range on the Chantier soil is overused,
the green needlegrass dies out, the western wheatgrass
thins out, and both of the grasses are replaced by
weeds. If range on the Sansarc soil is overused, the
bluestems and green needlegrass are replaced by
western wheatgrass and blue grama. In dry years much
of the surface is bare in areas of the Chantier soil. The
topography is suitable for stock water dams, but the soils
are unstable and siltation is rapid.

These soils generally are unsuited to cultivated crops
and to tame pasture and hay and windbreaks and
environmental plantings. In both soils, tilth is very poor
and the depth to shale is a limitation. Also, the subsoil of
the Chantier soil is dense clay that has a high content of
salts.

These soils are poorly suited to building site
development because of the very high shrink-swell
potential. Specially designing foundations and footings
helps to prevent the structure damage caused by
shrinking and swelling and by the unstable nature of the
underlying shale. The soils generally are unsuitable as
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septic tank absorption fields because they are very
slowly or slowly permeable and are shallow over shale.
Other sites should be selected.

The capability subclass is VIs; Chantier soil in Dense
Clay range site, Sansarc soil in Shallow Clay range site.

CwB—Chantler-Swanboy clays, 2 to 9 percent
slopes. These shallow and deep, well drained, gently
sloping and moderately sloping soils are in valleys on
uplands that generally are dissected by drainageways
and gullies. The Chantier soil is on the higher knolls and
ridges. The gently sloping Swanboy soil is in concave
areas adjacent to the drainageways. Areas are long and
narrow and range from 10 to 300 acres in size. They are
40 to 60 percent Chantier soil and 35 to 50 percent
Swanboy soil. The two soils occur as areas so
intermingled that mapping them separately is not
practical.

Typically, the Chantier soil has a surface layer of
grayish brown clay about 2 inches thick. The subsoil is
grayish brown, extremely firm clay about 5 inches thick.
The underlying material is about 11 inches thick. It is
grayish brown and light brownish gray clay or shaly clay
that has many streaks and spots of gypsum and other
salts. Soft shale is at a depth of about 18 inches. In
places the depth to shale is more than 20 inches.

Typically, the Swanboy soil has a surface layer of
grayish brown clay about 1 inch thick. This layer is
porous and tends to crust. The subsoil is grayish brown,
very firm and extremely firm clay about 9 inches thick.
The underlying material to a depth of 60 inches is
grayish brown and olive gray, calcareous clay that has
specks of gypsum and other salts. In places shale is 40
to 60 inches from the surface.

Included with these soils in mapping are small areas of
Opal, Promise, Sansarc, and Wendte soils. These
included soils make up 5 to 10 percent of any one
mapped area. Opal and Promise soils are in convex
areas on the higher parts of the landscape. They do not
have accumulations of salts within a depth of 15 inches.
The shallow Sansarc soils are along drainageways.
Wendte soils are on the lower parts of the landscape.
They contain less clay than the Chantier and Swanboy
soils, are stratified, and do not have accumulations of
salts within a depth of 15 inches.

The Chantier and Swanboy soils are low in fertility and
in content of organic matter. Tilth is very poor. Available
water capacity is very low. Permeability usually is very
slow. It is more rapid, however, during dry periods when
the water intake rate is rapid because of cracks in the
zpilﬁ Runoff is rapid. The shrink-swell potential is very

igh.

Most areas support native grass and are used for
grazing. These soils have poor potential for range,
cuitivated crops, tame pasture and hay, windbreaks and
environmental plantings, and building site development
and most sanitary facilities.

These soils are best suited to range. The natural plant
cover mainly is a sparse stand of western wheatgrass
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and lesser amounts of green needlegrass. If the range is
overused, the green needlegrass dies out. If overuse
continues, the western wheatgrass thins out and is
replaced by annual weeds and pricklypear. In dry years
much of the surface is bare. Flexible stocking rates are
needed because the extent of the plant cover varies
widely between wet and dry years.

These soils generally are unsuited to cultivated crops
and to tame pasture and hay and windbreaks and
environmental plantings. Tilth is very poor in both soils,
and the subsoil of the Chantier soil is dense clay that
has a high content of salts.

These soils are poorly suited to building site
development because they both have a very high shrink-
swell potential and because the underlying material of
the Chantier soil is unstable. Specially designing
foundations and footings helps to prevent the structure
damage caused by shrinking and swelling. The soils
generally are not suitable as septic tank absorption fields
because of the restricted permeability. Lagoons and
holding tanks are suitable alternatives on the Swanboy
soil. They are not suitable, however, on the shallow
Chantier soil.

The capability subclass is Vis; Dense Clay range site.

Do—Dorna silt loam. This deep, well drained, nearly
level soil is on terraces. Areas are irregularly shaped and
range from 6 to more than 60 acres in size. Slopes are
long and smooth.

Typically, the surface layer is grayish brown silt loam
about 9 inches thick. The subsurface layer is dark
grayish brown silt loam about 6 inches thick. The upper
part of the underlying material, to a depth of about 24
inches, is brown, very friable silt loam that has streaks of
lime. The lower part to a depth of 60 inches is brown
and grayish brown clay. Accumulations of salt crystals
are below a depth of 42 inches. In some areas depth to
the clayey part of the underlying material is more than 40
inches, and in other areas it is less than 20 inches. In
places the slope is more than 2 percent.

This soil is medium in fertility and moderate in content
of organic matter. Available water capacity is moderate
or high. Permeability is moderate in the upper 24 inches
and slow below. Runoff is slow. The shrink-swell
potential is high in the clayey part of the underlying
material.

Most areas are cultivated. This soil has good potential
for cultivated crops and for range, tame pasture and hay,
and windbreaks and environmental plantings. it has poor
potential for most kinds of building site development and
sanitary facilities.

This soil is well suited to all of the cultivated crops
commonly grown in the county. The main concern in
managing cultivated areas is controlling soil blowing.
Conserving moisture and improving fertility are other
concerns. Stubble mulching, crop residue management,
and minimum tillage help to control soil blowing,
conserve moisture, and improve fertility. Stripcropping
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and field windbreaks also help to control soil blowing.
Including grass and legumes in the cropping system
increases the content of organic matter and improves
fertility and tilth.

Seeding this soil to suitable tame pasture plants is
effective in controlling soil blowing. Alfalfa, intermediate
wheatgrass, and smooth bromegrass are suitable.

This soil is well suited to range. The natural plant
cover mainly is western wheatgrass, green needlegrass,
and needleandthread. Overuse results in an increase in
the extent of western wheatgrass, needleandthread, and
blue grama and a decrease in the extent of bluestems
and green needlegrass.

This soil is well suited to windbreaks and
environmental plantings. Except for those species that
can grow well only if the supply of moisture is high, most
of the climatically suited trees and shrubs can grow well
if competing plants are controfled. Plant competition can
be controlled by fallowing a year prior to planting, by
cultivating, and by applying herbicides. Fallowing a year
prior to planting also conserves moisture.

The shrink-swell potential is a limitation if this soil is
used as a site for buildings. Reinforcing foundations and
footings and diverting runoff away from the buildings
help to prevent the structure damage caused by
shrinking and swelling. The soil is a poor site for septic
tani absorption fields because of the restricted
permeability. It is suitable, however, as a site for other
waste disposal systems, such as sewage lagoons.

The capability subclass is lle; Silty range site.

Ho—Hoven slit loam. This deep, poorly drained, level
soil is in depressions in the uplands. It is frequently
flooded for very long periods in the spring. Areas are
oval and range from 3 to 90 acres in size. The surface is
uneven in areas where small mounds rise above low
spots.

Typically, the surface layer is gray silt loam about 2
inches thick. The subsoil is very firm clay about 13
inches thick. It is dark gray in the upper part and is gray
and calcareous in the lower part. The underlying material
to a depth of 60 inches is gray clay. Accumulations of
lime and gypsum are below a depth of 32 inches. In
places, the surface layer is more than 6 inches thick and
the subsoil contains less sodium.

This soil is medium in fertility and moderate in content
of organic matter. Tilth is poor; tilling is difficult both
when the soil is wet and when it is dry. The availability of
plant nutrients is adversely affected by the high content
of sodium in the subsoil. Available water capacity is
moderate. The dense claypan subsoil releases moisture
slowly to plants during dry periods. The water table is
perched 0.5 foot above the surface to 1.5 feet below in
the spring. The water table and the claypan subsoil
restrict root penetration. Permeability usually is very
slow. It is more rapid, however, during dry periods when
the water intake rate is rapid because of cracks in the
soil. The shrink-swell potential is high.
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Most areas support native grass and are used for
grazing or hay. This soil has fair potential for range. It
has poor potential for cultivated crops and for tame
pasture and hay, windbreaks and environmental
plantings, and building site development and most
sanitary facilities.

This soil is best suited to range. The natural plant
cover mainly is western wheatgrass and lesser amounts
of sedges. If the range is overused, the western
wheatgrass is replaced by saltgrass, buffalograss, and
sedges. The extent of sedges and rushes increases
during wet periods, and the extent of buffalograss
increases during dry periods. If the site is trampled by
livestock when the soil is wet, annuals and weeds
invade. The soil is an excellent site for dugouts and
stock water developments.

This soil generally is unsuited to cultivated crops and
to tame pasture and hay and windbreaks and
environmental plantings because of the seasonal
wetness and the sodium affected subsoil. Artificial
drainage generally is not feasible because suitable
outlets are not available. A few areas are cropped with
adjacent soils, but the crops drown in wet years.
Waestern wheatgrass is the best species for planting if
cultivated areas are seeded to grass. Garrison creeping
foxtail and reed canarygrass also are suited.

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

The capability subclass is Vls; Closed Depression
range site.

HrA—Hurley slit loam, 0 to 3 percent slopes. This
deep, moderately well drained, nearly level soil is on
uplands. Areas are irregularly shaped and range from 3
to more than 300 acres in size. The surface generally is
uneven because in most areas mounds rise a few inches
above low spots.

Typically, the surface layer is gray silt loam about 3
inches thick. The subsoil is very firm clay about 16
inches thick. It is dark grayish brown in the upper part
and grayish brown in the lower part. The lower part has
accumulations of lime and salts that extend into the
underlying material. The underlying material to a depth of
60 inches is light brownish gray, olive gray, and gray
clay. In places the slope is more than 3 percent. In some
areas shale is 20 to 30 inches from the surface.

Included with this soil in mapping are small areas of
Carter, McClure, Millboro, and Promise soils. These soils
make up less than 15 percent of any one mapped area.
They are on the higher parts of the landscape. Their
subsoil contains less sodium than that of the Hurley soil.

This Hurley soil is low in fertility and in content of
organic matter. The availability of plant nutrients is
adversely affected by the sodium in the subsoil. Tilth is
very poor; tilling is difficult both when the soil is wet and
when it is dry. The dense claypan subsoil restricts root
penetration. Available water capacity is low. Permeability
is very slow. Runoff is slow. The shrink-swell potential is
very high.

SOIL SURVEY

Most areas support native grass and are used for
grazing. A few areas are cropped with adjacent soils.
This soil has poor potential for range, cultivated crops,
tame pasture and hay, and windbreaks and
environmental plantings and for building site
development and most sanitary facilities.

This soil is best suited to range. The natural plant
cover mainly is blue grama, western wheatgrass, and
buffalograss. Overuse results in a decrease in the extent
of blue grama and western wheatgrass and an increase
in the extent of buffalograss. After continued overuse,
some areas are bare and weeds and pricklypear occupy
the site.

This soil generally is unsuited to cultivated crops and
to tame pasture and hay and windbreaks and
environmental plantings. It has a claypan subsoil and a
high content of sodium, both of which adversely affect
crops.

This soil is poorly suited to building site development
because of the very high shrink-swell potential. Specially
designing foundations and footings helps to prevent the
structure damage caused by shrinking and swelling. The
soil generally is unsuitable as a septic tank absorption
field because of the restricted permeability. It is suitable,
however, as a site for other waste disposal systems,
such as sewage lagoons.

The capability subclass is VIs; Thin Claypan range site.

Hs—Hurley-Slickspots complex. This map unit
consists dominantly of a deep, moderately well drained,
nearly level Hurley soil and Slickspots on uplands. The
Hurley soil is on slight mounds, and the Slickspots are in
depressions. Slopes are uneven. Areas are irregularly
shaped and range from 3 to more than 70 acres in size.
They are about 45 to 60 percent Hurley soil and 30 to 45
percent Slickspots. The Hurley soil and Slickspots occur
as areas so intermingled that mapping them separately
is not practical.

Typically, the Hurley soil has a surface layer of gray
silt loam about 3 inches thick. The subsoil is very firm
clay about 16 inches thick. It is dark grayish brown in the
upper part and grayish brown in the lower part. The
lower part has accumulations of lime and salts that
extend into the underlying material. The underlying
material to a depth of 60 inches is light brownish gray,
olive gray, and gray clay. In places shale is 20 to 30
inches from the surface.

The surface of the Slickspots is so crusted that it is
nearly impervious to water. Visible accumulations of salts
are at or near the surface. The soil material to a depth of
60 inches is dense, massive clay.

Included with the Hurley soil and the Slickspots in
mapping are small areas of Carter, McClure, Millboro,
and Promise soils. These soils make up less than 10
percent of any one mapped area. They are on the higher
parts of the landscape. Their subsoil contains less
sodium than that of the Hurley soil.

The Hurley soil is low in fertility and in content of
organic matter. The availability of plant nutrients is
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adversely affected by the sodium in the subsoil. Tilth is
very poor; tilling is difficult both when the soil is wet and
when it is dry. Available water capacity is low.
Permeability is very slow. The dense claypan subsoil
restricts root penetration. The shrink-swell potential is
very high. The Slickspots generally have no plant cover
and are nearly impervious to water. Runoff is very slow
on both the Hurley soil and the Slickspots.

Most areas support native grass and are used for
grazing. This map unit has poor potential for range,
cultivated crops, tame pasture and hay, and windbreaks
and environmental plantings and for building site
development and most sanitary facilities.

This map unit is best suited to range. The natural plant
cover on the Hurley soil mainly is blue grama, western
wheatgrass, and buffalograss. Overuse results in a
decrease in the extent of blue grama and western
wheatgrass and an increase in the extent of
buffalograss. If overuse continues, weeds and
pricklypear occupy the site. The Slickspots support a
sparse stand of annual weeds and cacti during wet
periods.

This map unit generally is unsuited to cultivated crops
and to tame pasture and hay and windbreaks and
environmental plantings because of the claypan subsoil,
the high content of sodium, and the bare areas.

Because of the very high shrink-swell potential, this
map unit is poorly suited to building site development.
Specially designing foundations and footings helps to
prevent the structure damage caused by shrinking and
swelling. The unit generally is unsuitable as a site for
septic tank absorption fields because of the restricted
permeability. It is suitable, however, as a site for other
waste disposal systems, such as sewage lagoons.

The Hurley soil is in capability subciass Vls, Thin
Claypan range site; Slickspots are in capability subclass
Vills, not assigned a range site.

In—Inavale fine sand. This deep, somewhat
excessively drained, nearly level soil is along the part of
the Missouri River below Oahe Dam. It is protected from
floodwater by the dam. Areas are long and narrow.
Hummocks 2 to 4 feet high are in some areas.

Typically, the surface layer is light brownish gray fine
sand about 7 inches thick. The underlying material to a
depth of 60 inches is pale brown fine sand.

Included with this soil in mapping are small, smooth
areas of Munjor soils. These soils make up less than 10
percent of any one mapped area. They contain more silt
and clay than the Inavale soil.

This Inavale soil is low in fertility and in content of
organic matter. Available water capacity is low.
Permeability is rapid. The water table is at a depth of 4
to 6 feet during periods when the discharge from the
dam is high. Runoff is slow.

Most areas support native cottonwoods, shrubs, and
grass. Evergreens are the best suited trees. Because of
the seasonal high water table, however, deciduous trees
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can grow well after they are established. This soil has
fair potential for range and windbreaks and
environmental plantings. Because of the low available
water capacity and the hazard of soil blowing, it has poor
potential for cultivated crops and for tame pasture and
hay. It has good potential for most kinds of building site
development and poor potential for most sanitary
facilities.

In the areas used as range, the main concern of
management is soil blowing. The loose sand is highly
susceptible to soil blowing if the surface is disturbed or
bare. The native plant cover mainly is sand bluestem,
prairie sandreed, little bluestem, and needleandthread. If
the range is overused, the bluestems are replaced by
prairie sandreed. After continued overuse, bare areas are
common and soil blowing is a serious problem.

This soil is a better site for dwellings and small
buildings without basements than for those with
basements because of the high water table. The effluent
from sanitary facilities can pollute shallow ground water.

The capability subclass is Vle; Sands range site.

KeA—Kirley loam, 0 to 3 percent slopes. This deep,
well drained, nearly level soil is on high terraces. Areas
are irregular in shape and range from 5 to more than
100 acres in size. Slopes are smooth.

Typically, the surface layer is dark grayish brown loam
about 5 inches thick. The subsurface layer is about 3
inches of dark grayish brown clay loam. The subsoil is
grayish brown, firm and very firm clay about 23 inches
thick. In the lower part it is calcareous and has
accumulations of lime that extend into the underlying
material. The underlying material to a depth of 60 inches
is light brownish gray clay loam and loam. In places the
subsoil contains less clay.

Included with this soil in mapping are small areas of
Promise soils. These soils make up less than 10 percent
of any one mapped area. They contain more clay than
the Kirley soil.

This Kirley soil is medium in fertility and moderate in
content of organic matter. Available water capacity is
high. Permeability is moderately slow. Runoff is slow.
The shrink-swell potential is high.

Most areas support native grass and are used for
grazing and hay. This soil has good potential for range,
cultivated crops, tame pasture and hay, and windbreaks
and environmental plantings. It has fair potential for most
kinds of building site development and sanitary facilities.

This soil is well suited to range. The natural plant
cover mainly is western wheatgrass and green
needlegrass. Overuse causes an increase in the extent
of western wheatgrass and blue grama and a decrease
in the extent of green needlegrass. If overuse continues,
western wheatgrass is replaced by blue grama and
buffalograss.

This soil is well suited to all of the cultivated crops
commonly grown in the county. Winter wheat and grain
sorghum are the main crops. The main concern of
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management is the periodic shortage of moisture
characteristic of the climate. Tilth and the level of fertility
are other concerns. Stubble mulching, crop residue
management, and minimum tillage conserve moisture.
Including grasses and legumes in the cropping system
improves fertility and tilth.

Tame pasture plants can be successfully seeded on
this soil. Alfalfa, crested wheatgrass, intermediate
wheatgrass, and smooth bromegrass are suitable.

This soil is well suited to windbreaks and
environmental plantings. Except for those species that
can grow well only if the moisture supply is high, most of
the climatically suited trees and shrubs can grow well if
competing plants are controlied. Plant competition can
be controlled by fallowing a year prior to planting, by
cultivating, and by applying herbicides.

The shrink-swell potential is a limitation if this soil is
used as a site for buildings. Reinforcing foundations and
footings and diverting runoff away from the buildings
help to prevent the structure damage caused by
shrinking and swelling. The slow absorption of liquid
waste is a limitation in septic tank absorption fields.
Enlarging the absorption area helps to overcome this
limitation.

The capability subclass is lic; Clayey range site.

KeB—Kirley loam, 3 to 6 percent slopes. This deep,
well drained, gently sloping soil is on high terraces.
Areas are irregular in shape and range from 5 to 100
acres in size. Slopes are smooth and slightly convex.

Typically, the surface layer is dark grayish brown loam
about § inches thick. The subsurface layer is about 3
inches of dark grayish brown clay loam. The subsoil is
grayish brown, firm and very firm clay about 23 inches
thick. In the lower part it is calcareous and has
accumuilations of lime that extend into the underlying
material. The underlying material to a depth of about 60
inches is light brownish gray clay loam and loam. In
places the subsoil contains less clay.

Included with this soil in mapping are small areas of
Promise soils. These soils make up less than 10 percent
of any one mapped area. They contain more clay than
the Kirley soil.

This Kirley soil is medium in fertility and moderate in
content of organic matter. Available water capacity is
high. Permeability is moderately slow. Runoff is medium.
The shrink-swell potential is high.

Most areas support native grass and are used for
grazing and hay. This soil has good potential for range,
cultivated crops, tame pasture and hay, and windbreaks
and environmental plantings. It has fair potential for most
kinds of building site development and sanitary facilities.

This soil is well suited to range. The natural plant
cover mainly is western wheatgrass and green
needlegrass. Overuse causes an increasse in the extent
of western wheatgrass and blue grama and a decrease
in the extent of green needlegrass. If overuse continues,
the western wheatgrass is replaced by blue grama and
buffalograss.

SOIL SURVEY

This soil is well suited to all of the cultivated crops
commonly grown in the county. Winter wheat and grain
sorghum are the main crops. Erosion is the main
concern of management. Stubble mulching, crop residue
management, minimum tillage, contour farming, terraces,
and grassed waterways help to control erosion, conserve
moisture, and improve fertility and tilth.

Seeding this soil to suitable tame pasture plants is
effective in controlling erosion. Alfalfa, crested
wheatgrass, intermediate wheatgrass, and smooth
bromegrass are suitable.

This soil is well suited to windbreaks and
environmental plantings. Except for those species that
can grow well only if the supply of moisture is high, most
of the climatically suited trees and shrubs can grow well
if competing plants are controlled. Plant competition can
be controlled by fallowing a year prior to planting, by
cultivating, and by applying herbicides. Planting the trees
on the contour helps to control erosion.

The slow absorption of liquid waste is a limitation if
this soil is used as a septic tank absorption field.
Enlarging the absorption area helps to overcome this
limitation. The shrink-swell potential is a limitation on
building sites. Reinforcing foundations and footings and
diverting runoff away from the buildings help to prevent
the structure damage caused by shrinking and swelling.

The capability subclass is Ile; Clayey range site.

Ko—Kolls clay. This deep, poorly drained, level soil is
in depressions in the uplands. It is frequently flooded.
Areas are oval and range from about 3 to 40 acres in
size.

Typically, the surface layer is dark gray clay about 4
inches thick. The subsoil is firm and very firm clay about
16 inches thick. It is gray in the upper part and dark gray
in the lower part. The underlying material to a depth of
60 inches is gray clay that has accumulations of lime.

Included with this soil in mapping are small areas of
Hoven soils on the rims of the depressions. These soils
make up less than 10 percent of any one mapped area.
They contain sodium in the subsoil.

This Kolls soil is medium in fertility and moderate in
content of organic matter. Available water capacity is
moderate. Permeability usually is very slow. It is more
rapid, however, during dry periods when the water intake
rate is rapid because of cracks in the soil. The water
table is perched 0.5 foot above the surface to 1.5 feet
below in the spring. The shrink-swell potential is high.

Most areas support native grass and are used for
grazing or hay. This soil has fair potential for range. It
has poor potential for cultivated crops and for tame
pasture and hay, windbreaks and environmental
plantings, and building site development and most
sanitary facilities.

This soil is suited to range. The natural plant cover
mainly is western wheatgrass and lesser amounts of
sedges. If the range is overused, the western
wheatgrass is replaced by saltgrass and buffalograss
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and the extent of sedges increases. The extent of
sedges and rushes increases during wet periods, and
that of buffalograss increases during dry periods. If the
site is trampled by livestock when the soil is wet,
annuals and weeds invade. The soil is an excellent site
for stock water dugouts.

This soil generally is unsuited to cultivated crops and
to tame pasture and hay and windbreaks and
environmental plantings because of the seasonal
wetness. Drainage generally is not feasible because
suitable outlets are not available. A few areas are
cropped with adjacent soils, but the crops drown in wet
years. Western wheatgrass is the best species for
planting if cultivated areas are seeded to grass. Garrison
creeping foxtail and reed canarygrass also are suited.

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

The capability subclass is Vw; Closed Depression
range site.

LaB—Lakoma clay, 3 to 6 percent slopes. This
moderately deep, well drained, gently sloping soil is on
uplands. Areas are irregularly shaped and range from 4
to more than 200 acres in size. Slopes are long and
smooth.

Typically, the surface layer is dark grayish brown,
calcareous clay about 5 inches thick. The subsoil is
grayish brown and light brownish gray, calcareous, firm
clay about 16 inches thick. The underlying material is
light brownish gray, calcareous shaly clay about 8 inches
thick. Light gray, soft shale is at a depth of about 29
inches. In places the depth to shale is more than 40
inches. In some areas the surface layer is darker.

Included with this soil in mapping are small areas of
the shallow Okaton soils on ridgetops and along
drainageways. These soils make up less than 5 percent
of any one mapped area.

This Lakoma soil is medium in fertility and moderate in
content of organic matter. Available water capacity is low
or very low. Permeability usually is slow. It is more rapid,
however, during dry periods when the water intake rate
is rapid because of cracks in the soil. Runoff is medium.
The shrink-swell potential is high.

Most areas are cultivated. A few areas support native
grass and are used for grazing or hay. This soil has good
potential for cultivated crops and for tame pasture and
hay and range. It has fair potential for windbreaks and
environmental plantings and poor potential for building
site development and sanitary facilities.

This soil is suited to small grain and sorghum. Erosion
and soil blowing are the main concerns in managing
cultivated areas. Stubble mulching, crop residue
management, minimum tillage, contour farming, terraces,
and grassed waterways help to control erosion and soil
blowing, conserve moisture, and improve fertility and
tilth. Stripcropping and field windbreaks also help to
control soil blowing. Timely tillage improves tilth.
Chiseling or subsoiling improves water intake.
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Seeding this soil to suitable tame pasture plants is
effective in controlling erosion and soil blowing. Alfalfa,
intermediate wheatgrass, pubescent wheatgrass, and
smooth bromegrass are suitable.

This soil is well suited to range. The natural plant
cover mainly is western wheatgrass, green needlegrass,
little bluestem, and sideoats grama. Overgrazing results
in an increase in the extent of western wheatgrass and
blue grama and a decrease in the extent of bluestems,
needlegrasses, and sideoats grama.

This soil is suited to windbreaks and environmental
plantings, but optimum growth is unlikely. Fallowing a
year before planting conserves moisture. Planting the
trees on the contour also conserves moisture and helps
to controf erosion.

The shrink-swell potential is a limitation if this soil is
used as a site for buildings. Reinforcing foundations and
footings and diverting runoff away from the buildings
help to prevent the structure damage caused by
shrinking and swelling and by the unstable nature of the
underlying shale. The soil generally is unsuitable as a
septic tank absorption field because it is slowly
permeable and moderately deep over bedrock. It is a
poor site for sewage lagoons because of the moderate
depth over bedrock.

The capability subclass is llle; Clayey range site.

LaC—Lakoma clay, 6 to 9 percent slopes. This
moderately deep, well drained, moderately sloping soil is
on uplands. Areas are irregularly shaped and range from
4 to more than 200 acres in size. Slopes are long and
smooth.

Typically, the surface layer is dark grayish brown,
calcareous clay about 5 inches thick. The subsoil is
grayish brown and light brownish gray, calcareous, firm
clay about 16 inches thick. The underlying material is
light brownish gray, calcareous shaly clay about 8 inches
thick. Light gray, soft shale is at a depth of about 29
inches. In places the depth to shale is more than 40
inches. In some areas the surface layer is darker.

Included with this soil in mapping are small areas of
the shallow Okaton soils on ridgetops and on short
slopes along drainageways. These soils make up less
than 10 percent of any one mapped area.

This Lakoma soil is medium in fertility and moderate in
content of organic matter. Available water capacity is low
or very low. Permeability usually is slow. It is more rapid,
however, during dry periods when the water intake rate
is rapid because of cracks in the soil. Runoff is medium.
The shrink-swell potential is high.

Most areas support native grass and are used for
grazing or hay. A few areas are cultivated. This soil has
good potential for range and tame pasture and hay. It
has fair potential for cultivated crops and for windbreaks
and environmental plantings and poor potential for
building site development and sanitary facilities.

This soil is well suited to range. The natural plant
cover mainly is western wheatgrass, green needlegrass,
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little bluestem, and sideoats grama. Overgrazing results
in an increase in the extent of western wheatgrass and
blue grama and a decrease in the extent of bluestems,
needlegrasses, and sideoats grama.

This soil is suited to small grain and sorghum.
Controlling erosion and soil blowing, conserving
moisture, and improving fertility and tilth are the main
concerns in managing cultivated areas. Stubble
mulching, crop residue management, minimum tillage,
contour farming, terraces, and grassed waterways help
to control erosion and soil blowing, conserve moisture,
and improve fertility and tilth. Stripcropping and field
windbreaks also help to control soil blowing. Timely
tillage improves tilth, and chiseling or subsoiling
improves water intake. including grasses and legumes in
the cropping system improves fertility and tilth.

Seeding this soil to suitable tame pasture plants is
effective in controlling erosion and soil blowing. Alfalfa,
intermediate wheatgrass, pubescent wheatgrass, and
smooth bromegrass are suitable.

This soil is suited to windbreaks and environmental
plantings, but optimum growth is unlikely. Fallowing a
year before planting conserves moisture. Planting on the
contour also conserves moisture and helps to control
erosion..

The shrink-swell potential is a limitation if this soil is
used as a site for buildings. Reinforcing foundations and
footings and diverting runoff away from the buildings
help to prevent the structure damage caused by
shrinking and swelling and by the unstable nature of the
underlying shale. The soil generally is unsuitable as a
septic tank absorption field because it is slowly
permeable and moderately deep over bedrock. It is a
poor site for sewage lagoons because of the moderate
depth over bedrock.

The capability subclass is IVe; Clayey range site.

LkD—Lakoma-Okaton clays, 6 to 15 percent
slopes. These moderately deep and shallow, well
drained, moderately sloping and strongly sloping soils
are on upland ridges and along entrenched
drainageways. The Lakoma soil is on the smooth side
slopes and the broader ridgetops. The Okaton soil is on
the narrow ridges and the steeper convex side slopes.
Areas are irregularly shaped and range from 5 to several
hundred acres in size. They are about 40 to 55 percent
Lakoma soil and 30 to 40 percent Okaton soil. The two
soils occur as areas so intermingled that mapping them
separately is not practical.

Typically, the Lakoma soil has a surface layer of dark
grayish brown, calcareous clay about 5 inches thick. The
subsoil is grayish brown and light brownish gray, firm,
calcareous clay about 16 inches thick. The underlying
material is light brownish gray, calcareous shaly clay
about 8 inches thick. Light gray, soft shale is at a depth
of about 29 inches. In places the depth to shale is more
than 40 inches. In some areas the surface layer is
darker.

SOIL SURVEY

Typically, the Okaton soil has a surface layer of
grayish brown, calcareous clay about 3 inches thick. The
next 7 inches is grayish brown, calcareous, friable clay.
The underlying material is light brownish gray, calcareous
shaly clay about 5 inches thick. Light brownish gray and
light gray shale is at a depth of about 15 inches. In
places the content of clay is higher.

Included with these soils in mapping are small areas of
Chantier, Murdo, Schamber, and Swanboy soils. These
included soils make up less than 15 percent of any one
mapped area. The shallow Chantier soils are in concave
areas on foot slopes. They contain more salts and are
more dense than the Lakoma and Okaton soils. Murdo
and Schamber soils are on ridges. They have gravel at
or near the surface. Swanboy soils are in drainageways.
They are more than 60 inches deep over shale, and they
are more dense and contain more salts than the Lakoma
and Okaton soils.

The Lakoma soil is medium in fertility and moderate in
content of organic matter. The Okaton soil is low in
fertility and in content of organic matter. Available water
capacity is low or very low in both soils. Permeability is
slow. Runoff is rapid. The shrink-swell potential is high.

Most areas support native grass and are used for
grazing. These soils have good potential for range. They
have poor potential for cultivated crops and for tame
pasture and hay, windbreaks and environmental
plantings, and building site development and sanitary
facilities.

These soils are best suited to range. The natural plant
cover mainly is little bluestem, western wheatgrass,
sideoats grama, and green needlegrass. Overuse results
in a decrease in the extent of little bluestem, green
needlegrass, and sideoats grama and an increase in the
extent of western wheatgrass and blue grama. After
continued overuse, yucca and forbs are the dominant
plants and the surface of the Okaton soil is bare in many
areas. The topography is suitable for stock water dams,
but the soils are unstable and siltation is rapid.

These soils generally are unsuited to cultivated crops
and to tame pasture and hay and windbreaks and
environmental plantings. The hazard of erosion is severe
on these moderately sloping and strongly sloping soils. If
the slope is less than 9 percent, the Lakoma soil can be
used for tame pasture and hay. The two soils generally
occur as areas so intermingled, however, that managing
them separately is not feasible.

The shrink-swell potential is a limitation if these soils
are used as sites for buildings. Reinforcing foundations
and footings and diverting runoff away from the buildings
help to prevent the structure damage caused by
shrinking and swelling and by the unstable nature of the
underlying shale. The soils generally are unsuitable as
sites for sanitary facilities because they are slowly
permeable and shallow or moderately deep over
bedrock.

The capability subclass is Vle; Lakoma soil in Clayey
range site, Okaton soil in Shallow Clay range site.
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LoA—Lowry silt loam, 0 to 3 percent slopes. This
deep, well drained, nearly level soil is on uplands and
terraces. Areas are irregular in shape and range from 5
to several hundred acres in size. Slopes are long and
smooth.

Typically, the surface layer is dark grayish brown silt
loam about 7 inches thick. The subsoil is dark grayish
brown and grayish brown, very friable silt loam about 13
inches thick. The underlying material to a depth of 60
inches is light brownish gray, calcareous silt loam. In
places clay is 20 to 40 inches from the surface. in some
areas on the lower parts of the landscape, the dark
colors extend to a greater depth and the subsoil
contains more clay.

This soil is medium in fertility and moderate in content
of organic matter. Available water capacity is high.
Permeability is moderate. Runoff is slow.

Most areas are cultivated. This soil has good potential
for cultivated crops and for tame pasture and hay, range,
windbreaks and environmental plantings, and most kinds
of building site development and sanitary facilities.

This soil is well suited to all of the cultivated crops
commonly grown in the county. Corn, sorghum, and
winter wheat are the main crops. The main concerns of
management are conserving moisture and controlling soil
blowing. Tilth, the level of fertility, and the content of
organic matter are other concerns. Minimum tillage helps
to control erosion and soil blowing, conserves moisture,
and improves fertility. Stripcropping and field windbreaks
also help to control soil blowing. Including grasses and
legumes in the cropping system increases the content of
organic matter and improves fertility. The soil is well
suited to irrigation because it is nearly level and has a
deep root zone and a high available water capacity.

Tame pasture plants can be successfully seeded on
this soil. Alfalfa, crested wheatgrass, intermediate
wheatgrass, and smooth bromegrass are suitable.

This soil is well suited to windbreaks and
environmental plantings. Except for those species that
can grow well only if the supply of moisture is high, most
of the climatically suited trees and shrubs can grow well
if competing plants are controlled. Plant competition can
be controlled by fallowing a year prior to planting, by
cultivating, and by applying herbicides.

This soil is well suited to range. The natural plant
cover mainly is western wheatgrass, green needlegrass,
and needleandthread. Overuse resuits in an increase in
the extent of western wheatgrass, needleandthread, and
blue grama.

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

The capability subclass is lle; Silty range site.

LoB—Lowry siit loam, 3 to 6 percent slopes. This
deep, well drained, gently sloping soil is on uplands and
terraces. Areas are long and narrow and range from 5 to
150 acres in size. Slopes are long and smooth.

Typically, the surface layer is dark grayish brown silt
loam about 7 inches thick. The subsoil is dark grayish
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brown and grayish brown, very friable silt loam about 13
inches thick. The underlying material to a depth of 60
inches is light brownish gray, calcareous silt loam. In
places clay is 20 to 40 inches from the surface. In some
areas the surface layer is lighter in color.

This soil is medium in fertility and moderate in content
of organic matter. Available water capacity is high.
Permeability is moderate. Runoff is medium.

Most areas are cultivated. This soil has good potential
for cultivated crops and for tame pasture and hay, range,
windbreaks and environmental plantings, and most kinds
of building site development and sanitary facilities.

This soil is well suited to all of the cultivated crops
commonly grown in the county. Corn, sorghum, and
winter wheat are the main crops. The main concerns of
management are erosion and soil blowing. Conserving
moisture, improving tilth and fertility, and increasing the
content of organic matter are other concerns. Stubble
mulching, crop residue management, minimum tillage,
contour farming, terraces, and grassed waterways help
to control erosion and soil blowing, conserve moisture,
and improve fertility. Stripcropping and field windbreaks
also help to control soil blowing. Including grasses and
legumes in the cropping system increases the content of
organic matter and improves fertility. The soil is well
suited to irrigation because it has a deep root zone and
a high available water capacity.

Seeding this soil to suitable tame pasture plants is
effective in controlling erosion and soil blowing. Alfalfa,
crested wheatgrass, intermediate wheatgrass, and
smooth bromegrass are suitable.

This soil is well suited to windbreaks and
environmental plantings. Except for those species that
can grow well only if the supply of moisture is high, most
of the climatically suited trees and shrubs can grow waell
if competing plants are controlled. Plant competition can
be controlled by fallowing a year prior to planting, by
cultivating, and by applying herbicides.

This soil is well suited to range. The natural plant
cover mainly is western wheatgrass, green needlegrass,
and needleandthread. Overuse results in an increase in
the extent of western wheatgrass, needleandthread, and
blue grama.

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

The capability subclass is lle; Silty range site.

LoC—Lowry siit loam, 6 to 9 percent slopes. This
deep, well drained, moderately sloping soil is on uplands
and terraces. Areas are narrow and range from 5 to 30
acres in size. Slopes are short and convex.

Typically, the surface layer is dark grayish brown siit
loam about 7 inches thick. The subsoil is dark grayish
brown and grayish brown, very friable silt loam about 13
inches thick. The underlying material to a depth of 60
inches is light brownish gray, calcareous silt loam. In
places clay is 20 to 40 inches from the surface. In some
areas the surface layer is lighter in color.
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This soil is medium in fertility and moderate in content
of organic matter. Available water capacity is high.
Permeability is moderate. Runoff is medium.

Most areas are cultivated. This soil has good potential
for cultivated crops and for tame pasture and hay, range,
windbreaks and environmental plantings, and most kinds
of building site development and sanitary facilities.

This soil is suited to all of the cultivated crops
commonly grown in the county. Winter wheat and
sorghum are the main crops. The main concerns of
management are erosion and soil blowing. Conserving
moisture, improving tilth and fertility, and increasing the
content of organic matter are other concerns. Stubble
mulching, crop residue management, minimum tillage,
contour farming, terraces, and grassed waterways help
to control erosion and soil blowing, conserve moisture,
and improve fertility. Stripcropping and field windbreaks
also help to control soil blowing. Including grasses and
legumes in the cropping system increases the content of
organic matter and improves fertility.

This soil is well suited to range. The natural plant
cover mainly is western wheatgrass, green needlegrass,
big bluestem, needleandthread, and blue grama.
Overuse results in an increase in the extent of western
wheatgrass, needleandthread, and blue grama.

Seeding this soil to suitable tame pasture plants is
effective in controlling erosion and soil blowing. Alfalfa,
intermediate wheatgrass, and smooth bromegrass are
suitable. Bunch grasses should not be planted alone
because of the erosion hazard.

This soil is well suited to windbreaks and
environmental plantings. Except for those species that
can grow well only if the supply of moisture is high, most
of the climatically suited trees and shrubs can grow well
if competing plants are controlled. Plant competition can
be controlled by fallowing a year prior to planting, by
cultivating, and by applying herbicides.

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

The capability subclass is llle; Silty range site.

McA—McClure silt loam, 0 to 3 percent slopes. This
deep, well drained, nearly level soil is on the flatter
ridgetops on loess-covered uplands. Areas are irregular
in shape and range from 5 to more than 100 acres in
size. Slopes are long and smooth.

Typically, the surface layer is dark grayish brown silt
loam about 9 inches thick. The subsoil is about 25
inches thick. It is brown and pale brown, firm silty clay
loamin the upper part and grayish brown, very firm clay
in the lower part. The lower part is calcareous and has
spots of lime that extend into the underlying material.
The underlying material to a depth of 60 inches is
grayish brown and light brownish gray clay and silty clay.
In places depth to the clayey material is more than 40
inches. In some areas the subsoil contains less clay.

Included with this soil in mapping are small areas of
Carter, Hoven, Hurley, and Millboro soils. These soils
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make up less than 15 percent of any one mapped area.
The subsoil of the Carter, Hurley, and Millboro soils
contains more clay than that of the McClure soil. Carter
and Hurley soils are in concave areas, and the
landscape position of Millboro soils is similar to that of
the McClure soil. Hoven soils are poorly drained and are
in depressions.

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

Most areas support native grass and are used for
grazing. This soil has good potential for range, cultivated
crops, tame pasture and hay, and windbreaks and
environmental plantings. It has poor potential for most
kinds of building site development and sanitary facilities.

This soil is well suited to range. The natural plant
cover mainly is western wheatgrass, green needlegrass,
needleandthread, and blue grama. If the range is
overused, the green needlegrass is replaced by the
western wheatgrass and blue grama.

This soil is well suited to all of the cultivated crops
commonly grown in the county. Sorghum and winter
wheat are the main crops. The main concern of
management is the periodic shortage of moisture
characteristic of the climate. Tilth, the level of fertility,
and soil blowing are other concerns. Stubble mulching,
crop residue management, and minimum tillage conserve
moisture and help to control soil blowing. Stripcropping
and field windbreaks also help to control soil blowing.
Including grasses and legumes in the cropping system
improves fertility and tilth.

Tame pasture plants can be successfully seeded on
this soil. Alfalfa, crested wheatgrass, intermediate
wheatgrass, and smooth bromegrass are suitable.

This soil is well suited to windbreaks and
environmental plantings. Except for those species that
can grow well only if the supply of moisture is high, most
of the climatically suited trees and shrubs can grow well
if competing plants are controlled. Plant competition can
be controlled by fallowing a year prior to planting, by
cultivating, and by applying herbicides.

The shrink-swell potential is a limitation if this soil is
used as a site for buildings. Reinforcing foundations and
footings and diverting runoff away from the buildings
help to prevent the structure damage caused by
shrinking and swelling. The soil is a poor septic tank
absorption field because of the restricted permeability. It
is suitable, however, as a site for other waste disposal
systems, such as sewage lagoons.

The capability subclass is lic; Silty range site.

McB—McClure siit loam, 3 to 6 percent slopes. This
deep, well drained, gently sloping soil is on the flatter
ridgetops on loess-covered uplands. Areas are irregular
in shape and range from 5 to more than 100 acres in
size. Slopes are long and smooth.
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Typically, the surface layer is dark grayish brown silt
loam about 9 inches thick. The subsoil is about 25
inches thick. It is brown and pale brown, firm silty clay
loam in the upper part and grayish brown, very firm clay
in the lower part. The lower part is calcareous and has
spots of lime that extend into the underlying material.
The underlying material to a depth of 60 inches is
grayish brown and light brownish gray clay and silty clay.
In places depth to the clayey material is more than 40
inches. In some areas the subsoil contains less clay.

Included with this soil in mapping are small areas of
Carter, Hoven, Hurley, and Millboro soils. These soils
make up less than 15 percent of any one mapped area.
The subsoil of the Carter, Hurley, and Millboro soils
contains more clay than that of the McClure soil. Carter
and Hurley soils are in concave areas, and the
landscape position of Millboro soils is similar to that of
the McClure soil. Hoven soils are poorly drained and are
in depressions.

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

Most areas support native grass and are used for

-grazing. This soil has good potential for range, cultivated
crops, tame pasture and hay, and windbreaks and
environmental plantings. it has poor potential for most
kinds of building site development and sanitary facilities.

This soil is well suited to range. The natural piant
cover mainly is western wheatgrass, green needlegrass,
needleandthread, and blue grama. If the range is
overused, the green needlegrass is replaced by the
western wheatgrass and blue grama.

This soil is well suited to all of the cultivated crops
commonly grown in the county. Sorghum and winter
wheat are the main crops. Controlling erosion is the main
concern in managing cultivated areas. Controlling soil
blowing also is a concern. Stubble muiching, crop
residue management, minimum tillage, contour farming,
terraces, and grassed waterways help to control erosion
and soil blowing, conserve moisture, and improve fertility
and tiith. Stripcropping and field windbreaks also help to
control soil blowing.

Seeding this soil to suitable tame pasture plants is
effective in controlling erosion. Alfalfa, crested
wheatgrass, intermediate wheatgrass, and smooth
bromegrass are suitable.

This soil is well suited to windbreaks and
environmental plantings. Except for those species that
can grow well only if the supply of moisture is high, most
of the climatically suited trees and shrubs can grow well
if competing plants are controlled. Plant competition can
be controlled by fallowing a year prior to planting, by
cultivating, and by applying herbicides.

The shrink-swell potential is a limitation if this soil is
used as a site for buildings. Reinforcing foundations and
footings and diverting runoff away from the buildings
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help to prevent the structure damage caused by
shrinking and swelling. The soil is a poor septic tank
absorption field because of the restricted permeability. It
is suitable, however, as a site for other waste disposal
systems, such as sewage lagoons.

The capability subclass is lle; Silty range site.

MoA—Miliboro siity clay loam, 0 to 3 percent
slopes. This deep, well drained, nearly level soil is on
uplands. Areas are irregular in shape and range from 3
to more than 500 acres in size. Slopes are long and
smooth.

Typically, the surface layer is dark grayish brown silty
clay loam about 8 inches thick. The subsoil is dark
grayish brown, grayish brown, and light brownish gray,
firm clay about 28 inches thick. It is calcareous and has
spots of lime in the lower part. The underlying material to
a depth of 60 inches is grayish brown, calcareous clay. It
has spots and streaks of gypsum in the lower part. In
places the subsoil contains more clay. In some areas the
surface layer contains less clay. In other areas the dark
colors extend to a depth of more than 20 inches.

Included with this soil in mapping are small areas of
Hurley and Kolls soils. These soils make up less than 15
percent of any one mapped area. The moderately well
drained Hurley soils are in concave areas. They have a
claypan subsoil. The poorly drained Kolls soils are in
depressions.

This Millboro soil is medium in fertility and moderate in
content of organic matter. Available water capacity is
moderate. Permeability is slow. Runoff also is slow. The
shrink-swell potential is very high.

Most areas are cultivated. A few areas support native
grass and are used for grazing or hay. This soil has good
potential for cuitivated crops and for tame pasture and
hay and range and fair potential for windbreaks and
environmental plantings. It has poor potential for building
site development and most sanitary facilities.

This soil is well suited to most of the cultivated crops
commonly grown in the county. Sorghum and winter
wheat are the main crops. The main concerns of
management are improving tilth and controlling soil
blowing. Improving fertility and conserving moisture are
other concerns. Stubble mulching, crop residue
management, and minimum tillage conserve moisture
and help to control soil blowing. Stripcropping and field
windbreaks also help to control soil blowing. Grasses
and legumes in the cropping system, chiseling or
subsoiling, and timely tillage improve water intake,
fertility, and tiith.

This soil is well suited to range. The natural plant
cover mainly is western wheatgrass, green needlegrass,
and blue grama. If the range is overused, the green
needlegrass is replaced by the western wheatgrass.
After continued overuse, the western wheatgrass is
replaced by blue grama, buffalograss, and forbs.

Seeding this soil to suitable tame pasture plants is
effective in controlling soil blowing and improving tilth.
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Alfalfa, crested wheatgrass, intermediate wheatgrass,
pubescent wheatgrass, and smooth bromegrass are
suitable.

Optimum growth of the trees or shrubs grown as
windbreaks and environmental plantings is unlikely on
this soil. Fallowing a year prior to planting helps to
control competing plants and conserves moisture.
Applying herbicides and cultivating after the trees or
shrubs are planted control weeds.

This soil is poorly suited to building site development
because of the very high shrink-swell potential. Specially
designing foundations and footings helps to prevent the
structure damage caused by shrinking and swelling. The
soil generally is unsuitable as a septic tank absorption
field because of the restricted permeability. It is suitable,
however, as a site for other waste disposal systems,
such as sewage lagoons.

The capability subclass is lils; Clayey range site.

MoB—Miliboro siity clay loam, 3 to 6 percent
slopes. This deep, well drained, gently sloping soil is on
uplands. Areas are irregular in shape and range from 3
to more than 400 acres in size. Slopes are long and
smooth.

Typically, the surface layer is dark grayish brown silty
clay loam about 8 inches thick. The subsoil is dark
grayish brown, grayish brown, and light brownish gray,
firm clay about 28 inches thick. It is calcareous and has
spots of lime in the lower part. The underlying material to
a depth of 60 inches is grayish brown, calcareous clay. It
has spots and streaks of gypsum in the lower part. In
places the subsoil contains more clay. In some areas the
surface layer contains less clay. In other areas the dark
colors extend to a depth of more than 20 inches.

Included with this soil in mapping are small areas of
Hurley and Kolls soils. These soils make up less than 15
percent of any one mapped area. The moderately well
drained Hurley soils are in concave areas. They have a
claypan subsoil. The poorly drained Kolls soils are in
depressions.

This Millboro soil is medium in fertility and moderate in
content of organic matter. Available water capacity is
moderate. Permeability is slow. Runoff is medium. The
shrink-swell potential is very high.

Most areas are cultivated. A few areas support native
grass and are used for grazing or hay. This soil has good
potential for cultivated crops and for tame pasture and
hay and range and fair potential for windbreaks and
environmental plantings. It has poor potential for building
site development and most sanitary facilities.

This soil is well suited to most of the cultivated crops
commonly grown in the county. Sorghum and winter
wheat are the main crops. Erosion and soil blowing are
the main concerns of management. Improving tilth and
conserving moisture are other concerns. Stubble
mulching, crop residue management, minimum tillage,
contour farming, terraces, and grassed waterways help
to control erosion and soil blowing, conserve moisture,
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and improve fertility and tilth. Stripcropping and field
windbreaks also help to control soil blowing. Grasses
and legumes in the cropping system, timely tillage, and
c;lh:?eling or subsoiling improve water intake, fertility, and
tilth.

This soil is well suited to range. The natural plant
cover mainly is western wheatgrass, green needlegrass,
and blue grama. If the range is overused, the green
needlegrass is replaced by the western wheatgrass. If
overuse continues, the western wheatgrass is replaced
by blue grama, buffalograss, and forbs.

Seeding this soil to suitable tame pasture plants is
effective in controlling erosion and soil blowing and
improving tilth. Alfalfa, crested wheatgrass, intermediate
wheatgrass, pubescent wheatgrass, and smooth
bromegrass are suitable.

Optimum growth of the trees and shrubs grown as
windbreaks and environmental plantings is unlikely on
this soil. Fallowing a year prior to planting helps to
control competing plants and conserves moisture.
Applying herbicides and cultivating after the trees or
shrubs are planted control weeds. Planting the trees on
the contour helps to control erosion.

This soil is poorly suited to building site development
because of the very high shrink-swell potential. Specially
designing foundations and footings and diverting runoff
away from the buildings help to prevent the structure
damage caused by shrinking and swelfing. The soil
generally is unsuitable as a septic tank absorption field
because of the restricted permeability. It is suitable,
however, as a site for other waste disposal systems,
such as sewage lagoons.

The capability subclass is llle; Clayey range site.

Mu—Munjor-Inavale complex. These deep,
moderately well drained to somewhat excessively
drained, nearly level soils are on low terraces and flood
plains along streams. They are protected from
floodwater by the Oahe Dam. The Munijor soil is in
smooth or slightly concave areas. The Inavale soil is in
convex areas on ridges. Areas are long and narrow and
range from 10 to 150 acres in size. They are 45 to 60
percent Munjor soil and 30 to 45 percent Inavale soil.
The two soils occur as areas so intermingled or so small
that mapping them separately is not practical.

Typically, the Munjor soil has a surface layer of grayish
brown fine sandy loam about 6 inches thick. The
underlying material to a depth of 60 inches is light
brownish gray, stratified loam, fine sandy loam, and
loamy fine sand.

Typically, the Inavale soil has a surface layer of light
brownish gray fine sand about 7 inches thick. The
underlying material to a depth of 60 inches is pale brown
fine sand.

Included with these soils in mapping are small areas of
Nimbro soils. These included soils make up about 10
percent of any one mapped area. They contain more silt
and clay than the Munjor and Inavale soils. They are on
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the higher parts of the landscape away from the
streams.

The Munjor and Inavale soils are low in fertility and in
content of organic matter. Available water capacity is
high in the Munjor soil and low in the Inavale soil.
Permeability is moderately rapid in the Munjor soil and
rapid in the Inavale soil. In both soils the water table is
at a depth of 4 to 6 feet when the discharge from the
dam is high. Runoff is slow.

Most areas support native cottonwoods, shrubs, and
grass. The Munjor soil has good potential for range,
cultivated crops, tame pasture and hay, and windbreaks
and environmental plantings. The Inavale soil has fair
potential for range and windbreaks and environmental
plantings. It has poor potential for cultivated crops and
for tame pasture and hay. Both soils have good potential
for most kinds of building site development and poor
potential for most sanitary facilities.

These soils are well suited to range. The major
concern in managing range is soil blowing. The sandy
material is highly susceptible to soil blowing if the
surface is disturbed or bare. The native plant cover
mainly is big bluestem, sand bluestem, prairie sandreed,
- switchgrass, and little bluestem. If the range is overused,
the bluestems and switchgrass are replaced by prairie
sandreed, sand dropseed, and weeds. After continued
overuse, bare areas are common and soil blowing is a
serious problem.

The Munijor soil is suited to cultivated crops, but the
Inavale soil generally is unsuited. The main concern of
management is controlling soil blowing. Conserving
moisture, improving fertility, and increasing the content of
organic matter are other concerns. Stubble muiching,
crop residue management, and stripcropping help to
control soil blowing. Planting green manure crops and
applying animal manure and fertilizer improve fertility and
increase the content of organic matter.

Seeding these soils to suitable tame pasture plants is
effective in controlling soil blowing. Alfalfa, crested
wheatgrass, and intermediate wheatgrass are suitable.

These soils are well suited to windbreaks and
environmental plantings. They are better suited to
evergreens than to deciduous trees. Applying herbicides
and cultivating control weeds after the trees are planted.
Planting evergreens directly in sod helps to control soil
blowing in the areas of Inavale soil.

These soils are better as sites for dwellings and small
buildings without basements than as sites for dwellings
and small buildings with basements because of the high
water table. The effluent from sanitary facilities can
poliute shallow ground water.

The Munjor soil is in capability subclass llle, Overflow
range site; the Inavale soil is in capability subclass Ve,
Sands range site.

Nb—Nimbro slity clay loam. This deep, well drained
and moderately well drained, nearly level soil is on flood
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plains and low terraces. It is subject to rare flooding.
Areas are long and narrow and range from 3 to 130
acres in size.

Typically, the surface layer is gray silty clay loam about
8 inches thick. The upper part of the underlying material,
to a depth of about 16 inches, is grayish brown silty clay
loam. The lower part to a depth of 60 inches is light
brownish gray clay loam stratified with fine sand (fig. 3).
In places the surface layer is lighter in color.

included with this soil in mapping are small areas of
Promise, Swanboy, and Wendte soils. These soils make
up less than 10 percent of any one mapped area. They
contain more clay than the Nimbro soil. Promise and
Swanboy soils are on foot slopes and fans above the
Nimbro soil. Wendte soils are in positions on the
landscape similar to those of the Nimbro soil.

This Nimbro soil is medium in fertility and moderate in
content of organic matter. Available water capacity is
high. Permeability is moderate. Runoff is slow. The
shrink-swell potential is moderate.

Most areas support native trees, shrubs, and grass.
Native trees are along streams and drainageways. This
soil has good potential for range, cultivated crops, tame
pasture and hay, and windbreaks and environmental
plantings. It has poor potential for most kinds of building
site development and fair potential for most sanitary
facilities.

This soil is well suited to range. The natural plant
cover mainly is big bluestem, western wheatgrass, and
green needlegrass. Overuse results in a decrease in the
extent of big bluestem and green needlegrass and an
increase in the extent of western wheatgrass and
Kentucky bluegrass.

This soil is well suited to all of the cultivated crops
commonly grown in the county. Alfalfa, corn, and
sorghum are the main crops. The main concern of
management is the periodic shortage of moisture
characteristic of the climate. Tilth and the level of fertility
are other concerns. Stubble mulching, crop residue
management, and minimum tillage conserve moisture.
Including grasses and legumes in the cropping system
improves fertility and tilth. The soil is well suited to
irrigation because it has a deep root zone and a high
available water capacity.

Tame pasture plants can be successfully seeded on
this soil. Alfalfa, crested wheatgrass, intermediate
wheatgrass, and smooth bromegrass are suitable.

This soil is well suited to windbreaks and
environmental plantings. Most of the climatically suited
trees and shrubs can grow well if competing plants are
controlled. Plant competition can be controlled by
applying herbicides and by cultivating.

This soil is poorly suited to building site development
and septic tank absorption fields unless it is protected
from flooding.

The capability subclass is lic; Overflow range site.
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Figure 3.—Profile of Nimbro silty clay loam. The
underlying material is stratified. Depth is
marked in feet.

OkE—Okaton-Lakoma clays, 15 to 40 percent
slopes. These shallow and moderately deep, well
drained, moderately steep and steep soils are on upland
ridges and along entrenched drainageways. The Okaton
soil is on narrow ridges and side slopes. The moderately
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steep Lakoma soil is on side slopes and on broad
ridgetops. Areas are irregularly shaped and range from
10 to more than 1,000 acres in size. They are about 55
to 65 percent Okaton soil and 25 to 35 percent Lakoma
soil. The two soils occur as areas so intermingled that
mapping them separately is not practical.

Typically, the Okaton soil has a surface layer of
grayish brown, calcareous clay about 3 inches thick. The
next 7 inches is grayish brown, calcareous, friable clay.
The underlying material is light brownish gray, calcareous
shaly clay about 5 inches thick. Light brownish gray and
light gray, soft shale is at a depth of about 15 inches. In
places the content of clay is higher.

Typically, the Lakoma soil has a surface layer of dark
grayish brown, calcareous clay about 5 inches thick. The
subsoil is grayish brown and light brownish gray, firm,
calcareous clay about 16 inches thick. The underlying
material is light brownish gray shaly clay about 8 inches
thick. Light gray, soft shale is at a depth of about 29
inches. In places the depth to shale is more than 40
inches. In some areas the surface layer is darker.

included with these soils in mapping are small areas of
Murdo, Schamber, and Swanboy soils. These included
soils make up about 10 percent of the unit. Murdo and
Schamber soils are on ridges. They have gravel at or
near the surface. Swanboy soils are in drainageways.
They are more than 60 inches deep over shale, and they
are more dense and have a higher content of salts than
the Okaton and Lakoma soils.

The Okaton soil is low in fertility and in content of
organic matter. The Lakoma soil is medium in fertility and
moderate in content of organic matter. Available water
capacity is low or very low in both soils. Permeability is
slow. Runoff is rapid. The shrink-swell potential is high.

Most areas support native grass and are used for
grazing (fig. 4). The Okaton soil has fair potential and the
Lakoma soil good potential for range. Because of the
slope and a severe hazard of erosion, both soils have
poor potential for cultivated crops and for windbreaks
and environmental plantings and tame pasture and hay.
The potential for building site development and sanitary
facilities also is poor.

These soils are best suited to range. The natural plant
cover mainly is little bluestem, sideoats grama, green
needlegrass, and western wheatgrass. Overuse results in
a decrease in the extent of little bluestem, green
needlegrass, and sideoats grama and an increase in the
extent of western wheatgrass and blue grama. After
continued overuse, yucca and forbs are dominant and
the surface of the Okaton soil commonly is bare. The
topography is suitable for stock water dams, but the soils
are unstable and siltation is rapid.

These soils generally are unsuitable as building sites
because of the moderately steep and steep slope and
the high shrink-swell potential. They also are unsuitable
as septic tank absorption fields because of the slope,
the restricted permeability, and the limited depth to
bedrock.
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The capability subclass is Vlle; Okaton soil in Shallow
Clay range site, Lakoma soil in Clayey range site.

OpA—Opal clay, 0 to 3 percent slopes. This
moderately deep, well drained, nearly level soil is on
uplands. Areas are irregularly shaped and range from 3
to more than 100 acres in size. Slopes are smooth or
slightly convex.

Typically, the surface layer is dark gray clay about 4
inches thick. The subsoil is dark grayish brown,
calcareous, very firm clay about 14 inches thick. The
underlying material is about 15 inches thick. It is grayish
brown, calcareous clay over light brownish gray,
calcareous shaly clay. Soft shale is at a depth of about
33 inches. In places the depth to shale is more than 40
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inches. In some areas the surface layer is lighter in
color.

Included with this soil in mapping are small areas of
the moderately well drained Witten soils in swales.
These soils make up less than 5 percent of any one
mapped area.

This Opal soil is medium in fertility and moderate in
content of organic matter. Tilth is poor. Available water
capacity is low. Permeability usually is very slow. It is
more rapid, however, during dry periods when the water
intake rate is rapid because of cracks in the soil. Runoff
is slow. The shrink-swell potential is very high.

Most areas are cultivated. A few areas support native
grass and are used for grazing and hay. This soil has

Figure 4.—Native grass on Okaton-Lakoma clays, 15 to 40 percent slopes.
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good potential for cultivated crops and for tame pasture
and hay and range. It has fair potential for windbreaks
and environmental plantings and poor potential for
building site development and most sanitary facilities.

This soil is suited to small grain and sorghum.
Conserving moisture, controlling soil blowing, and
improving water intake, fertility, and tilth are the main
concerns in managing cultivated areas. Stubble
mulching, crop residue management, minimum tillage,
and stripcropping conserve moisture and help to control
soil blowing. Grasses and legumes in the cropping
system, chiseling or subsoiling, and timely tillage improve
water intake, tilth, and fertility.

Seeding this soil to suitable tame pasture plants is
effective in controlling soil blowing. Alfalfa, intermediate
wheatgrass, pubescent wheatgrass, and smooth
bromegrass are suitable.

This soil is well suited to range. The natural plant
cover mainly is western wheatgrass, green needlegrass,
and blue grama. If the range is overused, the green
needlegrass is replaced by western wheatgrass, blue
grama, and buffalograss. If overuse continues, the
western wheatgrass is replaced by blue grama and
buffalograss.

This soil is suited to windbreaks and environmental
plantings, but optimum growth is unlikely. Fallowing a
year before planting conserves moisture and controls
weeds.

This soil is poorly suited to building site development
because of the very high shrink-swell potential. Specially
designing foundations and footings helps to prevent the
structure damage caused by shrinking and swelling. The
soil generally is not suitable as a septic tank absorption
field because it is very slowly permeable and moderately
deep over bedrock. It is a poor site for sewage lagoons
because of the moderate depth to bedrock.

The capability subclass is llls; Clayey range site.

OpB--Opal clay, 3 to 6 percent slopes. This
moderately deep, well drained, gently sloping soil is on
uplands. Areas are irregularly shaped and range from 3
to more than 500 acres in size. Slopes are long and
smooth.

Typically, the surface layer is dark gray clay about 4
inches thick. The subsoil is dark grayish brown and
grayish brown, calcareous, very firm clay about 14
inches thick. The underlying material is about 15 inches
thick. It is grayish brown, calcareous clay over light
brownish gray, calcareous shaly clay. Soft shale is at a
depth of about 33 inches (fig. 5). In places the depth to
shale is more than 40 inches. In some areas the surface
layer is lighter in color.

Included with this soil in mapping are small areas of
McClure, Sansarc, and Witten soils. These soils make
less than 5 percent of any one mapped area. McClure
soils contain less clay than the Opal soil. They are on
the broader ridgetops. The shallow Sansarc soils are
along drainageways. The moderately well drained Witten
soils are in swales.

SOIL SURVEY

This Opal soil is medium in fertility and moderate in
content of organic matter. Tilth is poor. Available water
capacity is low. Permeability usually is very slow. It is
more rapid, however, during dry periods when the water

Figure 5.—Profile of Opal clay, 3 to 6 percent slopes.
This soil is moderately deep over soft shale.
Depth is marked in feet.
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intake rate is rapid because of cracks in the soil. Runoff
is medium. The shrink-swell potential is very high.

Most areas are cultivated. A few areas support native
grass and are used for grazing and hay. This soil has
good potential for cultivated crops and for tame pasture
and hay and range. It has fair potential for windbreaks
and environmental plantings and poor potential for
building site development and most sanitary facilities.

This soil is suited to small grain and sorghum.
Controlling erosion and soil blowing is the main concern
in managing cultivated areas. Increasing the rate of
water intake and improving fertility and tilth are other
concerns. Stubble mulching, crop residue management,
minimum tillage, contour farming, terraces, and grassed
waterways help to control erosion and soil blowing,
conserve moisture, and improve fertility and tilth.
Stripcropping and field windbreaks also help to control
soil blowing. Grasses and legumes in the cropping
system, chiseling or subsoiling, and timely tillage improve
water intake, fertility, and tilth.

Seeding this soil to suitable tame pasture plants is
effective in controliing erosion and soil blowing. Alfalfa,
intermediate wheatgrass, pubescent wheatgrass, and
smooth bromegrass are suitable.

This soil is well suited to range. The natural plant
cover mainly is western wheatgrass, green needlegrass,
and blue grama. If the range is overused, the green
needlegrass is replaced by western wheatgrass, blue
grama, and buffalograss. If overuse continues, the
western wheatgrass is replaced by blue grama and
buffalograss.

This soil is suited to windbreaks and environmental
plantings, but optimum growth is unlikely. Fallowing a
year before planting conserves moisture and controls
weeds. Planting the trees on the contour helps to control
erosion and conserves moisture.

This soil is poorly suited to building site development
because of the very high shrink-swell potential. Specially
designing foundations and footings helps to prevent the
structure damage caused by shrinking and swelling and
by the unstable nature of the underlying shale. The soil
generally is unsuitable as a septic tank absorption field
because it is very slowly permeable and moderately
deep over bedrock. It is a poor site for sewage lagoons
because of the moderate depth to bedrock.

The capability subclass is llle; Clayey range site.

OpC—Opal clay, 6 to 9 percent slopes. This
moderately deep, well drained, moderately sloping soil is
on uplands. Areas are irregularly shaped and range from
5 to more than 100 acres in size. Slopes are long and
smooth.

Typically, the surface layer is dark gray clay about 4
inches thick. The subsoil is dark grayish brown,
calcareous, very firm clay about 14 inches thick. The
underlying material is about 15 inches thick. it is grayish
brown, calcareous clay over light brownish gray,
calcareous shaly clay. Soft shale is at a depth of about
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33 inches. In places the depth to shale is more than 40
inches. In some areas the surface layer is lighter in
color.

Included with this soil in mapping are small areas of
McClure and Sansarc soils. These soils make up less
than 10 percent of any one mapped area. McClure soils
contain less clay than the Opal soil. They are on the
broader ridgetops. The shallow Sansarc soils are on
narrow ridgetops and along drainageways.

This Opal soil is medium in fertility and moderate in
content of organic matter. Tilth is poor. Available water
capacity is low. Permeability usually is very slow. it is
more rapid, however, during dry periods when the water
intake rate is rapid because of cracks in the soil. Runoff
is medium. The shrink-swell potential is very high.

Most areas support native grass and are used for
grazing or hay. A few areas are cultivated. This soil has
good potential for range and tame pasture and hay and
fair potential for cultivated crops and for windbreaks and
environmental plantings. It has poor potential for building
site development and most sanitary facilities.

This soil is best suited to range. The natural plant
cover mainly is western wheatgrass, green needlegrass,
and blue grama. If the range is overused, the green
needlegrass is replaced by western wheatgrass, blue
grama, and buffalograss. If overuse continues, the
western wheatgrass is replaced by blue grama and
buffalograss. Many areas in the entrenched
drainageways are potential pond sites, but the soil is
unstable and siltation is rapid.

Controlling erosion and soil blowing, conserving
moisture, and improving fertility and tilth are concerns in
managing this soil for cultivated crops. Stubble mulching,
crop residue management, minimum tillage, contour
farming, terraces, and grassed waterways help to control
erosion and soil blowing, conserve moisture, and
improve fertility and tilth. Stripcropping and field
windbreaks also help to control soil blowing. Timely
tillage improves tilth, and chiseling or subsoiling
improves water intake. Including grasses and legumes in
the cropping system improves fertility and tilth.

Seeding this soil to suitable tame pasture plants is
effective in controlling erosion and soil blowing. Bunch
grasses should not be planted alone because of the
erosion hazard. Alfalfa, intermediate wheatgrass,
pubescent wheatgrass, and smooth bromegrass are
suitable.

This soil is suited to windbreaks and environmental
plantings, but optimum growth is unlikely. Fallowing a
year before planting conserves moisture. Planting the
trees on the contour also conserves moisture and helps
to control erosion.

This soil is poorly suited to building site development
because of the very high shrink-swell potential. Specially
designing foundations and footings helps to prevent the
structure damage caused by shrinking and swelling and
by the unstable nature of the underlying shale. The soil
generally is unsuitable as a septic tank absorption field
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because it is very slowly permeable and moderately
deep over bedrock. It is a poor site for sewage lagoons
because of the moderate depth over bedrock.

The capability subclass is IVe; Clayey range site.

OtB—Opal-Chantier clays, 2 to 6 percent slopes.
These moderately deep and shallow, well drained, gently
sloping soils are on uplands. The Opal soil generally is
higher on the landscape than the Chantier soil. Areas
are irregularly shaped and range from 3 to more than
1,000 acres in size. They are about 55 to 70 percent
Opal soil and 20 to 45 percent Chantier soil. The two
soils occur as areas so intermingled that mapping them
separately is not practical. ‘

Typically, the Opal soil has a surface layer of dark
gray clay about 4 inches thick. The subsoil is dark
grayish brown, calcareous, very firm clay about 14
inches thick. The underlying material is about 33 inches
thick. It is grayish brown, calcareous clay over light
brownish gray, calcareous shaly clay. Soft shale is at a
depth of about 33 inches. In places the depth to shale is
more than 40 inches.

Typically, the Chantier soil has a surface layer of
grayish brown clay about 2 inches thick. The subsoil is
grayish brown, extremely firm clay about 5 inches thick.
The underlying material is about 11 inches thick. It is
grayish brown and light brownish gray clay or shaly clay
that has many streaks and spots of gypsum and other
salts. Olive gray shale is at a depth of about 18 inches.
In places the depth to shale is more than 20 inches.

Included with these soils in mapping are areas of
Hurley and Sansarc soils. These included soils make up
less than 10 percent of any one mapped area. Hurley
soils have a claypan subsoil. Sansarc soils are on
ridgetops and along drainageways.

The Opal and Chantier soils are medium or low in
fertility and moderate or low in content of organic matter.
Tilth is very poor. Available water capacity is low in the
Opal soil and very low in the Chantier soil. Permeability
usually is very slow in both soils. It is more rapid,
however, when the water intake rate is rapid because of
cracks in the soil. Runoff is medium. The shrink-swell
potential is very high.

Most areas support native grass and are used for
grazing. The Opal soil has good potential for cultivated
crops and for range and tame pasture and hay. it has

fair potential for windbreaks and environmental plantings.

The Chantier soil has poor potential for cultivated crops
and for range, tame pasture and hay, and windbreaks
and environmental plantings. Both soils have poor
potential for building site development and sanitary
facilities.

These soils are best suited to range. The natural plant
cover mainly is western wheatgrass and green
needlegrass. The western wheatgrass is more dominant
on the Chantier soil. If the range is overused, the green
needlegrass on the Opal soil is replaced by western
wheatgrass and blue grama and the stand of western
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wheatgrass on the Chantier soil thins out. Under these
gonditions. much of the surface of the Chantier soil is
are.

The Chantier soil is poorly suited to cultivated crops
and to tame pasture and hay. Only the larger areas of
the Opal soil can be successfully cropped and pastured.
The other areas are too closely intermingled with areas
of the Chantier soil. Small grain and sorghum are the
best suited crops. The main concern of management is
controlling erosion and soil blowing. Tilth and fertility are
other concerns. Stubble muiching, crop residue
management, minimum tillage, grasses and legumes in
the cropping system, and chiseling or subsoiling help to
control erosion and soil blowing, conserve moisture, and
improve water intake, fertility, and tilth.

Seeding the Opal soil to suitable tame pasture plants
is effective in controlling erosion and soil blowing.
Intermediate wheatgrass and pubescent wheatgrass are
sui}able. Forage production is limited on the Chantier
soil.

The Opal soil is suited to windbreaks and
environmental plantings, but the Chantier soil is not
suited. Windbreaks generally cannot be established
because the Opal soil occurs as areas that are closely
intermingled with areas of the Chantier soil. Trees or
shrubs can be planted on the Opal soil, but optimum
growth is unlikely. Fallowing a year prior to planting
conserves moisture and controls weeds.

These soils are poorly suited to building site
development because of the very high shrink-swell
potential. Specially designing foundations and footings
helps to prevent the structure damage caused by
shrinking and swelling and by the unstable nature of the
underlying shale. The soils generally are unsuitable as
septic tank absorption fields because they are very
slowly permeable and are moderately deep or shallow
over bedrock. They are poor sites for sewage lagoons
because of the limited depth to bedrock.

The Opal soil is in capability subclass llle, Clayey
range site; the Chantier soil is in capability subclass Vs,
Dense Clay range site.

OtC—Opal-Chantier clays, 6 to 9 percent slopes.
These moderately deep and shallow, well drained,
moderately sloping soils are on uplands. The Opal soil
generally is higher on the landscape than the Chantier
soil. Areas are irregularly shaped and range from 10 to
more than 500 acres in size. They are about 50 to 65
percent Opal soil and 25 to 50 percent Chantier soil. The
two soils occur as areas so intermingled that mapping
them separately is not practical.

Typically, the Opal soil has a surface layer of dark
gray clay about 4 inches thick. The subsoil is dark
grayish brown, calcareous, very firm clay about 14
inches thick. The underlying material is about 15 inches
thick. It is grayish brown, calcareous clay over light
brownish gray, calcareous shaly clay. Soft shale is at a
depth of about 33 inches. In places the depth to shale is
more than 40 inches.



STANLEY COUNTY, SOUTH DAKOTA

Typically, the Chantier soil has a surface layer of
grayish brown clay about 2 inches thick. The subsoil is
grayish brown, extremely firm clay about 5 inches thick.
The underlying material is about 11 inches thick. It is
grayish brown and light brownish gray clay or shaly clay
that has many streaks and spots of gypsum and other
salts. Olive gray shale is at a depth of about 18 inches.
In places the depth to shale is more than 20 inches.

Included with these soils in mapping are small areas of
Sansarc soils on ridgetops and along drainageways.
These included soils make up less than 10 percent of
any one mapped area.

The Opal and Chantier soils are medium or low in
fertility and moderate or low in content of organic matter.
Tilth is very poor. Available water capacity is low in the
Opal soil and very low in the Chantier soil. Permeability
usually is very slow in both soils. It is more rapid,
however, during dry periods when the water intake rate
is rapid because of cracks in the soil. Runoff is medium.
The shrink-swell potential is very high.

Most areas support native grass and are used for
grazing. The Opal soil has good potential for range and
tame pasture and hay. It has fair potential for cultivated
crops and for windbreaks and environmental plantings.
The Chantier soil has poor potential for range, cultivated
crops, tame pasture and hay, and windbreaks and
environmental plantings. Both soils have poor potential
for building site development and sanitary facilities.

These soils are best suited to range. The natural plant
cover mainly is western wheatgrass and green
needlegrass. The western wheatgrass is more dominant
on the Chantier soil. If the range is overused, the green
needlegrass on the Opal soil is replaced by western
wheatgrass and blue grama and the stand of western
wheatgrass on the Chantier soil thins out. Under these
gonditions, much of the surface of the Chantier soil is

are.

The Chantier soil is poorly suited to cultivated crops
and to tame pasture and hay. Only the larger areas of
the Opal soil can be successfully cropped and pastured.
The other areas are too closely intermingled with areas
of the Chantier soil. Small grain and sorghum are the
best suited crops. The main concern of management is
controlling erosion and soil blowing. Tilth and fertility are
other concerns. Stubble mulching, crop residue
management, minimum tillage, grasses and legumes in
the cropping system, and chiseling or subsoiling help to
control erosion and soil blowing, conserve moisture, and
improve water intake, fertility, and tiith.

Seeding the Opal soil to suitable tame pasture plants
is effective in controlling erosion and soil blowing. Bunch
grasses should not be planted alone because of the
erosion hazard. Intermediate wheatgrass and pubescent
wheatgrass are suitable. Forage production is limited on
the Chantier soil.

The Opal soil is suited to windbreaks and
environmental plantings, but the Chantier soil is not
suited. Windbreaks generally cannot be established
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because the Opal soil occurs as areas that are closely
intermingled with areas of the Chantier soil. Trees or
shrubs can be planted on the Opal soil, but optimum
growth is unlikely. Fallowing a year prior to planting
conserves moisture and controls weeds.

These soils are poorly suited to building site
development because of the very high shrink-swell
potential. Specially designing foundations and footings
helps to prevent the structure damage caused by
shrinking and swelling and by the unstable nature of the
underlying shale. The soils generally are unsuitable as
septic tank absorption fields because they are very
slowly permeable and are moderately deep or shallow
over bedrock. They are poor sites for sewage lagoons
because of the limited depth to bedrock and the slope.

The Opal soil is in capability subclass Ve, Clayey
range site; the Chantier soil is in capability subclass Vs,
Dense Clay range site.

OxB—Opal-Promise clays, 3 to 6 percent slopes.
These moderately deep and deep, well drained, gently
sloping soils are on uplands that generally are dissected
by shallow drainageways. The Opal soil is near the
drainageways, and the Promise soil is on the broader
ridges. Slopes are short and convex. Areas are
irregularly shaped and range from 15 to more than 100
acres in size. They are about 45 to 55 percent Opal soil
and 35 to 45 percent Promise soil. The two soils occur
as areas so intermingled that mapping them separately
is not practical.

Typically, the Opal soil has a surface layer of dark
gray clay about 4 inches thick. The subsoil is grayish
brown, calcareous, very firm clay about 14 inches thick.
The underlying material is about 15 inches thick. It is
grayish brown, calcareous clay over light brownish gray,
calcareous shaly clay. Soft shale is at a depth of about
33 inches. In places the surface layer is lighter in color.

Typically, the Promise soil has a surface layer of dark
gray clay about 8 inches thick. The subsoil is grayish
brown and light brownish gray, calcareous, very firm clay
about 17 inches thick. The underlying material to a depth
of 60 inches is light brownish gray and grayish brown,
calcareous clay. It has spots and streaks of gypsum in
the lower part. In places the subsoil contains less clay.

Included with these soils in mapping are small areas of
the shallow Sansarc soils. These included soils make up
about 10 percent of any one mapped area. They are in
the steeper areas along drainageways.

The Opal and Promise soils are medium in fertility and
moderate in content of organic matter. Tilth is poor.
Available water capacity is low or moderate. Permeability
usually is very slow in the Opal soil and slow or very
slow in the Promise soil. It is more rapid, however, during
dry periods when the water intake rate is rapid because
of cracks in the soil. Runoff is medium. The shrink-swell
potential is very high.

Most areas are cultivated. A few areas support native
grass and are used for grazing and hay. These soils
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have good potential for cultivated crops and for range
and tame pasture and hay. They have fair potential for
windbreaks and environmental plantings and poor
potential for building site development and most sanitary
facilities.

These soils are suited to small grain and sorghum.
Controlling erosion and soil blowing is the main concern
in managing cultivated areas. Tilth and fertility are other
concerns. Stubble mulching, crop residue management,
minimum tillage, contour farming, terraces, and grassed
waterways help to control erosion and soil blowing,
conserve moisture, and improve fertility and tilth.
Stripcropping and field windbreaks also help to control
soil blowing. Grasses and legumes in the cropping
system, chiseling or subsoiling, and timely tillage improve
water intake, fertility, and tilth.

Seeding these soils to suitable tame pasture plants is
effective in controlling erosion and soil blowing. Alfalfa,
intermediate wheatgrass, pubescent wheatgrass, and
smooth bromegrass are suitable.

These soils are well suited to range. The natural plant
cover mainly is western wheatgrass, green needlegrass,
and blue grama. If the range is overused, the green
needlegrass is replaced by western wheatgrass, blue
grama, and buffalograss. If overuse continues, the
western wheatgrass is replaced by blue grama and
buffalograss.

These soils are suited to windbreaks and
environmental plantings, but optimum growth is unlikely.
Fallowing a year before planting conserves moisture and
controls weeds. Planting the trees on the contour helps
to control erosion.

These soils are poorly suited to building site
development because of the very high shrink-swell
potential. Specially designing foundations and footings
helps to prevent the structure damage caused by
shrinking and swelling and by the unstable nature of the
shale underlying the Opal soil. The soils generally are
unsuitable as septic tank absorption fields because of
the restricted permeability. The Promise soil is suitable
as a site for sewage lagoons, but the Opal soil is a
poorly suited site because it is moderately deep over
bedrock.

The capability subclass is llle; Clayey range site.

Pg—Pits, gravel. This map unit consists of open
excavations, 5 to 30 feet deep, from which sand and
gravel has been removed. Areas generally are irregular
in shape and range from 3 to 75 acres in size. Slopes
are uneven and broken. They range from nearly leve! on
the pit bottom to nearly vertical on the rims.

The material on the pit bottom typically is sand and
gravel but is clay or shale in areas where all of the sand
and gravel has been removed. Mounds of mixed loamy
overburden are on the edges of some areas. The bottom
and sides of the pits support little or no vegetation.

Most gravel pits can be used only as a source of sand
and gravel for construction purposes. Some provide
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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 topdressing. Applying fertilizer as
needed helps to establish the range or pasture.

The capability subclass is VIlIs; not assigned to a
range site.

PrA—Promise clay, 0 to 3 percent slopes. This
deep, well drained, nearly level soil is on uplands,
colluvial fans, and terraces. The surface is uneven in
areas where small ridges rise a few inches above slightly
depressed troughs. Areas are irregularly shaped and
range from 3 to more than 2,000 acres in size. Slopes
are slightly concave or slightly convex.

Typically, the surface layer is dark gray clay about 8
inches thick. The subsoil is grayish brown and light
brownish gray, calcareous, very firm clay about 17
inches thick. The underlying material to a depth of 60
inches is light brownish gray and grayish brown,
calcareous clay that has spots and streaks of gypsum. In
places shale is within a depth of 40 inches. In some
areas the subsoil contains less clay.

Included with this soil in mapping are small areas of
Hurley and Kolls soils. These soils make up less than 10
percent of any one mapped area. The moderately well
drained Hurley soils are in concave areas and on foot
slopes. They have a claypan subsoil. The poorly drained
Kolls soils are in small, circular depressions. _

This Promise soil is medium in fertility and moderate in
content of organic matter. Tilth is poor. Available water
capacity is low or moderate. Permeability usually is very
slow or slow. It is more rapid, however, during dry
periods when the water intake rate is rapid because of
cracks in the soil. Runoff is slow. The shrink-swell
potential is very high.

Many areas are cultivated. A few areas support native
grass and are used for grazing and hay. This soil has
good potential for cultivated crops and for tame pasture
and hay and range. It has fair potential for windbreaks
and environmental plantings and poor potential for:
building site development and most sanitary facilities.

This soil is suited to small grain and sorghum.
Controlling soil blowing and conserving moisture are the
main concerns of management. The water intake rate,
fertility, and tilth are other concerns. Stubble mulching,
crop residue management, minimum tillage, and
stripcropping conserve moisture and help to control soil
blowing. Grasses and legumes in the cropping system,
chiseling or subsoiling, and timely tillage improve water
intake, tilth, and fertility.

Seeding this soil to suitable tame pasture plants is
effective in controlling soil blowing. Alfalfa, intermediate
wheatgrass, pubescent wheatgrass, and smooth
bromegrass are suitable.

This soil is well suited to range. The natural plant
cover mainly is western wheatgrass, green needlegrass,
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and blue grama. If the range is overused, the green
needlegrass is replaced by western wheatgrass, blue
grama, and buffalograss. If overuse continues, the
western wheatgrass is replaced by blue grama and
buffalograss.

This soil is suited to windbreaks and environmental
plantings, but optimum growth is unlikely. Fallowing a
year before planting conserves moisture and controls
weeds.

This soil is poorty suited to building site development
because of the very high shrink-swell potential. Specially
designing foundations and footings helps to prevent the
structure damage caused by shrinking and swelling. The
soil generally is unsuitable as a septic tank absorption
field because of the restricted permeability. It is suitable,
however, as a site for other waste disposal systems,
such as sewage lagoons.

The capability subclass is llls; Clayey range site.

PrB—Promise clay, 3 to 6 percent slopes. This
deep, well drained, gently sloping soil is on uplands.
Areas are irregularly shaped and range from 3 to several
thousand acres in size. Slopes are long and smooth.

Typically, the surface layer is dark gray clay about 8
inches thick. The subsoil is grayish brown and light
brownish gray, calcareous, very firm clay about 17
inches thick. The underlying material to a depth of 60
inches is light brownish gray and grayish brown,
calcareous clay that has spots and streaks of gypsum. In
places shale is within a depth of 40 inches. In some
areas the subsoil contains less clay.

included with this soil in mapping are small areas of
Hurley and Kolls soils. These soils make up less than 5
percent of any one mapped area. The moderately well
drained Hurley soils are in concave areas. They have a
claypan subsoil. The poorly drained Kolls soils are in
small depressions.

This Promise soil is medium in fertility and moderate in
content of organic matter. Tilth is poor. Available water
capacity is low or moderate. Permeability usually is very
slow or slow. It is more rapid, however, during dry
periods when the water intake rate is rapid because of
cracks in the soil. Runoff is medium. The shrink-swell
potential is very high.

Most areas are cultivated. A few areas support native
grass and are used for grazing and hay. This soil has
good potential for cultivated crops and for tame pasture
and hay and range. It has fair potential for windbreaks
and environmental plantings and poor potential for
building site development and sanitary facilities.

This soil is suited to small grain and sorghum. Erosion
and soil blowing are the main concerns in managing
cultivated areas. Fertility and tilth are other concerns.
Stubble mulching, crop residue management, minimum

tillage, contour farming, terraces, and grassed waterways .

help to control erosion and soil blowing, conserve
moisture, and improve fertility and tilth. Stripcropping and
field windbreaks also help to contro! soil blowing.
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Grasses and legumes in the cropping system, chiseling
or subsoiling, and timely tillage improve water intake,
fertility, and tilth.

Seeding this soil to suitable tame pasture plants is
effective in controlling erosion and soil blowing. Alfalfa,
intermediate wheatgrass, pubescent wheatgrass, and
smooth bromegrass are suitable.

This soil is well suited to range. The natural plant
cover mainly is western wheatgrass, green needlegrass,
and blue grama. If the range is overused, the green
needlegrass is replaced by western wheatgrass, blue
grama, and buffalograss. If overuse continues, the
western wheatgrass is replaced by blue grama and
buffalograss.

This soil is suited to windbreaks and environmental
plantings, but optimum growth is unlikely. Fallowing a
year before planting conserves moisture and controls
weeds. Planting the trees on the contour conserves
moisture and helps to control erosion.

This soil is poorly suited to building site development
because of the very high shrink-swell potential. Specially
designing foundations and footings helps to prevent the
structure damage caused by shrinking and swelling. The
soil generally is unsuitable as a septic tank absorption
field because of the restricted permeability. It is suitable,
however, as a site for other waste disposal systems,
such as sewage lagoons.

The capability subclass is llle; Clayey range site.

PrC—Promise clay, 6 to 9 percent slopes. This
deep, well drained, moderately sloping soil is on uplands.
Areas are irregularly shaped and range from 3 to more
than 150 acres in size. Slopes are long and smooth.

Typically, the surface layer is dark gray clay about 8
inches thick. The subsoil is grayish brown and light
brownish gray, calcareous, very firm clay about 17
inches thick. The underlying material to a depth of 60
inches is light brownish gray and grayish brown,
calcareous clay that has spots and streaks of gypsum. In
places shale is within a depth of 40 inches. In some
areas the subsoil contains less clay.

Included with this soil in mapping are small areas of
the moderately well drained Hurley soils. These soils
make up less than 5 percent of any one mapped area.
They have a claypan subsoil. They are in concave areas.

This Promise soil is medium in fertility and moderate in
content of organic matter. Tilth is poor. Available water
capacity is low or moderate. Permeability usually is very
slow or slow. It is more rapid, however, during dry
periods when the water intake rate is rapid because of
cracks in the soil. Runoff is medium. The shrink-swell
potential is very high.

Most areas are cultivated. A few areas support native
grass and are used for grazing and hay. This soil has
good potential for range and tame pasture and hay. It
has fair potential for cultivated crops and for windbreaks
and environmental plantings and poor potential for
building site development and most sanitary facilities.
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This soil is suited to small grain and sorghum.
Controlling erosion and soil blowing is the main concern
in managing cultivated areas. Conserving moisture and
improving fertility and tilth are other concerns. Stubble
mulching, crop residue management, minimum tillage,
contour farming, terraces, and grassed waterways help
to control erosion and soil blowing, conserve moisture,
and improve fertility and tilth. Stripcropping and field
windbreaks also help to control soil blowing. Timely
tillage improves tilth, and chiseling or subsoiling
improves water intake. Including grasses and legumes in
the cropping system improves fertility and tilth.

Seeding this soil to suitable tame pasture plants is
effective in controlling erosion and soil blowing. Bunch
grasses should not be planted alone because of the
erosion hazard. Alfalfa, intermediate wheatgrass,
pubescent wheatgrass, and smooth bromegrass are
suitable.

This soil is well suited to range. The natural plant
cover mainly is western wheatgrass, green needlegrass,
and blue grama. If the range is overused, the green
needlegrass is replaced by western wheatgrass, blue
grama, and buffalograss. If overuse continues, the
western wheatgrass is replaced by blue grama and
buffalograss. Many areas in the more entrenched
drainageways are potential pond sites, but the soil is
unstable and siltation is rapid.

This soil is suited to windbreaks and environmental
plantings, but optimum growth is unlikely. Fallowing a
year before planting conserves moisture and controls
weeds. Planting on the contour conserves moisture and
helps to control erosion.

This soil is poorly suited to building site development
because of the very high shrink-swell potential. Specially
designing foundations and footings helps to prevent the
structure damage caused by shrinking and swelling. The
soil generally is unsuitable as a septic tank absorption
field because of the restricted permeability. It is suitable
as a site for other waste disposal systems, such as
sewage lagoons, but land leveling is needed.

The capability subclass is IVe; Clayey range site.

Ps—Promise-Hurley complex. These deep, well
drained and moderately well drained, nearly level soils
are on uplands. The Promise soil is on the higher parts
of the landscape, and the Hurley soil is in slightly
concave areas and near drainageways. Areas are
irregularly shaped and range from 7 to more than 150
acres in size. They are about 65 to 75 percent Promise
soil and 20 to 30 percent Hurley soil. The two soils occur
as areas so intermingled that mapping them separately
is not practical.

Typically, the Promise soil has a surface layer of dark
gray clay about 8 inches thick. The subsoil is grayish
brown and light brownish gray, calcareous, very firm clay
about 17 inches thick. The underlying material to a depth
of 60 inches is light brownish gray and grayish brown,
calcareous clay that has spots and streaks of gypsum. In
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places shale is within a depth of 40 inches. In some
areas the subsoil contains less clay.

Typically, the Hurley soil has a surface layer of gray
silt loam about 3 inches thick. The subsoil is very firm
clay about 16 inches thick. It is dark grayish brown in the
upper part and grayish brown in the lower part. The
lower part has accumulations of lime and salts that
extend into the underlying material. The underlying
material to a depth of 60 inches is light brownish gray,
olive gray, and gray clay.

The Promise soil is medium in fertility and moderate in
content of organic matter. The Hurley soil is low in
fertility and in content of organic matter. Tilth is poor in
both soils. Crops are adversely affected by the high
content of sodium and the dense claypan subsoil in the
Hurley soil. Available water capacity is low or moderate
in the Promise soil and low in the Hurley soil.
Permeability is very slow or slow in the Promise soil and
very slow in the Hurley soil. Runoff is slow on both soils.
The shrink-swell potential is very high.

Most areas support native grass and are used for
grazing or hay. A few of the larger areas are cultivated.
The Promise soil has good potential for range, cultivated
crops, and tame pasture and hay and fair potential for
windbreaks and environmental plantings. The Hurley soil
has poor potential for cultivated crops and for tame
pasture and hay, range, and windbreaks and
environmental plantings. This poor potential determines
the use of both soils in most areas. Both soils have poor
potential for building site development and most sanitary
facilities.

These soils are best suited to range. The natural plant
cover mainly is western wheatgrass, green needlegrass,
and blue grama on the Promise soil and blue grama,
western wheatgrass, and buffalograss on the Hurley soil.
If the range is overused, green needlegrass is replaced
by western wheatgrass and blue grama. If overuse
continues on the Hurley soil, much of the surface is bare
and pricklypear is dominant during dry cycles and weeds
during wet cycles.

The Hurley soil is poorly suited to cultivated crops and
to tame pasture and hay. Only the larger areas of the
Promise soil can be cropped. The other areas are too
closely intermingled with the Hurley soil. Small grain and
sorghum are the main crops. Improving tilth, controlling
soil blowing, conserving moisture, and increasing the
water intake rate are the main concerns of management.
Stubble mulching, crop residue management, green
manure crops, grasses and legumes in the cropping
system, and chiseling or subsoiling improve tilth and
fertility, increase the water intake rate, conserve
moisture, and help to control soil blowing.

Seeding these soils to suitable tame pasture plants or
to hay is effective in controlling soil blowing and
improving tiith. Alfalfa, intermediate wheatgrass, and
pubescent wheatgrass are suitable.

The Hurley soil generally is not suited to windbreaks
and environmental plantings because it has a claypan
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subsoil and a high content of salts. The Promise soil is
suited to the trees and shrubs that are planted for
special purposes.

These soils are poorly suited to building site
development because of the very high shrink-swell
potential. Specially designing foundations and footings
helps to prevent the structure damage caused by
shrinking and swelling. The soils generally are unsuitable
as septic tank absorption fields because of the restricted
permeability. They are suitable, however, as sites for
other waste disposal systems, such as sewage lagoons.

The Promise soil is in capability subclass llls, Clayey
range site; the Hurley soil is in capability subclass Vs,
Thin Claypan range site.

ReA—Ree loam, 0 to 3 percent slopes. This deep,
well drained, nearly level soil is on high terraces. Areas
are irregular in shape and range from 5 to more than
2,000 acres in size. Slopes are long and smooth.

Typically, the surface layer is dark grayish brown loam
about 5 inches thick. The subsoil is friable and firm clay
loam about 22 inches thick. It is dark grayish brown in
the upper part and grayish brown in the lower part. The
underlying material to a depth of 60 inches is light
brownish gray clay loam and loam. It has spots of lime in
the upper part. In places sand and gravel is 20 to 40
inches from the surface. In some areas the dark colors
extend to a depth at more than 20 inches.

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

Most areas are cultivated. A few areas support native
grass and are used for grazing and hay. This soil has
good potential for cultivated crops and for tame pasture
and hay, range, windbreaks and environmental plantings,
and most kinds of building site development. It has fair
potential for most sanitary facilities.

This soil is well suited to all of the crops commonly
grown in the county. Corn, sorghum, and winter wheat
are the main crops. The main concern of management is
the periodic shortage of moisture characteristic of the
climate. Fertility and tilth are other concerns. Stubble
mulching, crop residue management, and minimum
tillage conserve moisture. Including grasses and legumes
in the cropping system improves fertility and tilth. The
soil is well suited to irrigation because it is nearly level
and has a deep root zone and a high available water
capacity.

Tame pasture plants can be successfully seeded on
this soil. Alfalfa, intermediate wheatgrass, and smooth
bromegrass are suitable.

This soil is well suited to range. The natural plant
cover mainly is western wheatgrass, green needlegrass,
blue grama, and needleandthread. Overuse results in an
increase in the extent of western wheatgrass,
needleandthread, and blue grama.

This soil is well suited to windbreaks and
environmental plantings. Except for those species that
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can grow well only if the supply of moisture is high, most
of the climatically suited trees and shrubs can grow well
if competing plants are controlled. Plant competition can
be controlied by fallowing a year prior to planting, by
cultivating, and by applying herbicides.

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

The capability subclass is lic; Silty range site.

ReB—Ree loam, 3 to 6 percent slopes. This deep,
well drained, gently sloping soil is on high terraces.
Areas are irregular in shape and range from 5 to 50
acres in size. Slopes are long and smooth.

Typically, the surface layer is dark grayish brown loam
about 5 inches thick. The subsoil is friable and firm clay
loam about 22 inches thick. It is dark grayish brown in
the upper part and grayish brown in the lower part. The
underlying material to a depth of 60 inches is light
brownish gray clay loam and loam. It has spots of lime in
the upper part. In places sand and gravel is 20 to 40
inches from the surface. In some areas the dark colors
extend to a depth of more than 20 inches.

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

Most areas are cultivated. A few areas support native
grass and are used for grazing and hay. This soil has
good potential for cultivated crops and for tame pasture
and hay, range, windbreaks and environmental plantings,
and most kinds of building site development. It has fair
potential for most sanitary facilities.

This soil is well suited to all of the crops commonly
grown in the county. Corn, sorghum, and winter wheat
are the main crops. The main concern of management is
controlling erosion. Conserving moisture, improving tiith
and fertility, and increasing the content of organic matter
are other concerns. Stubble mulching, crop residue
management, minimum tillage, contour farming, terraces,
and grassed waterways help to control erosion, conserve
moisture, and improve fertility. Including grasses and
legumes in the cropping system increases the content of
organic matter and improves fertility and tilth. The soil is
well suited to irrigation.

Seeding this soil to suitable tame pasture plants is
effective in controlling erosion. Alfalfa, intermediate
wheatgrass, and smooth bromegrass are suitable.

This soil is well suited to range. The natural plant
cover mainly is western wheatgrass, green needlegrass,
blue grama, and needleandthread. Overuse resuits in an
increase in the extent of western wheatgrass,
needleandthread, and blue grama.

This soil is well suited to windbreaks and
environmental plantings. Most of the climatically suited
trees and shrubs can grow well if competing plants are
controlled. Plant competition can be controlled by
fallowing a year prior to planting, by cultivating, and by
applying herbicides. -
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This soil is well suited to most kinds of building site
development and to septic tank absorption fields.
The capability subclass is lle; Silty range site.

ReC—Ree loam, 6 to 9 percent slopes. This deep,
well drained, moderately sloping soil is on high terraces.
Areas are irregular in shape and range from 5 to about
50 acres in size. Slopes are slightly convex.

Typically, the surface layer is dark grayish brown loam
about 5 inches thick. The subsoil is friable and firm clay
loam about 22 inches thick. It is dark grayish brown in
the upper part and grayish brown in the lower part. The
underlying material to a depth of 60 inches is light
brownish gray clay loam and loam. It has spots of lime in
the upper part. In places sand and gravel is 20 to 40
inches from the surface.

Included with this soil in mapping are small areas of
Murdo, Opal, and Schamber soils. These soils make up
less than 15 percent of any one mapped area. Murdo
and Schamber soils have sand and gravel within a depth
of 20 inches. They are steeper than the Ree soil. Opal
soils contain more clay than the Ree soil and are 20 to
40 inches deep over shale.

This Ree soil is medium in fertility and moderate in
content of organic matter. Available water capacity is
high. Permeability is moderate. Runoff is medium.

Most areas support native grass and are used for
grazing. This soil has good potential for range,
windbreaks and environmental plantings, cultivated
crops, tame pasture and hay, and most kinds of building
site development. It has fair potential for most sanitary
facilities.

This soil is well suited to range. The natural plant
cover mainly is western wheatgrass, green needlegrass,
blue grama, and needleandthread. Overuse results in an
increase in the extent of western wheatgrass,
needleandthread, and blue grama.

This soil is well suited to all of the crops commonly
grown in the county. Winter wheat is the main crop. The
main concern of management is controlling erosion.
Conserving moisture, improving tilth and fertility, and
increasing the content of organic matter are other
concerns. Stubble mulching, crop residue management,
minimum tillage, contour farming, terraces, and grassed
waterways help to control erosion, conserve moisture,
and improve fertility. Including grasses and legumes in
the cropping system increases the content of organic
matter and improves fertility and tilth.

Seeding this soil to suitable tame pasture plants is
effective in controlling erosion. Bunch grasses should
not be planted alone because of the erosion hazard.
Alfaifa, intermediate wheatgrass, and smooth
bromegrass are suitable.

This soil is well suited to windbreaks and
environmental plantings. Except for those species that
can grow well only if the supply of moisture is high, most
of the climatically suited trees and shrubs can grow well
it competing plants are controlled. Plant competition can
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be controlled by fallowing a year prior to planting, by
cultivating, and by applying herbicides. Planting the trees
on the contour conserves moisture and helps to control
erosion.

This soil is well suited to most kinds of building site
development and to septic tank absorption fields.
Leveling is needed if the more sloping areas are used as
building sites.

The capability subclass is llle; Silty range site.

Rs—Rock outcrop-Sansarc complex. This map unit
dominantly consists of Rock outcrop and a shallow, well
drained, gently sloping to steep soil. It is on uplands that
generally are dissected by gullies. The Rock outcrop is
on knobs and steep breaks. The Sansarc s0il is on
ridges and along entrenched drainageways. Areas dre
irregularly shaped and range from 5 to more than 100
acres in size. They are 60 to 85 percent Rock outcrop
and 15 to 30 percent Sansarc soil. The Rock outcrop
and the Sansarc¢ soil occur as areas so intermingled that
mapping them separately is not practical.

The Rock outcrop is gray, soft shale. Manganese and
iron concretions are on the surface in some areas.

Typically, the Sansarc soil has a surface layer of light
brownish gray clay about 4 inches thick. The underlying
material is light brownish gray, friable and very friable
shaly and very shaly clay about 10 inches thick. Soft
shale is at a depth of about 14 inches.

Included with the Rock outcrop and the Sansarc soil in
mapping are small areas of Chantier soils on the lower
side slopes. These soils make up less than 10 percent of
any one mapped area. They have salts within a depth of
20 inches.

The Sansarc soil is low in fertility and in content of
organic matter. Available water capacity is very low.
Permeability is slow. Runoff is very rapid. The shrink-
swell potential is very high.

All areas are used as range. The Sansarc soil has fair
potential for range. Because it is shallow and gently
sloping to steep, it has poor potential for cultivated crops
and for windbreaks and environmental plantings and
tame pasture and hay. The potential for building site
development and sanitary facilities also is poor.

This map unit is best suited to range. The Rock
outcrop supports little or no vegetation. The natural plant
cover on the Sansarc soil mainly is little bluestem,
western wheatgrass, sideoats grama, and green
needlegrass. If the range is overused, the green
needlegrass and bluestems are replaced by western
wheatgrass, blue grama, and yucca.

The Rock outcrop is unsuitable as a site for buildings
and sanitary facilities. The Sansarc soil is a poor site for
buildings because of the very high shrink-swell potential.
It is unsuitable as a septic tank absorption field because
it is slowly permeable and shallow over shale.

The Rock outcrop is in capability subclass Vllis, not
assigned to a range site; the Sansarc soil is in capability
subclass Vlle, Shallow Clay range site.
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SaE—Sansarc clay, 6 to 40 percent slopes. This
shallow, well drained, moderately sloping to steep soil is
on uplands that generally are dissected by large
drainageways. Areas are irregular in shape and range
from 5 to several thousand acres in size. Slopes are
short and convex.

Typically, the surface layer is light brownish gray clay
about 4 inches thick. The underlying material is light
brownish gray, friable and very friable shaly and very
shaly clay about 10 inches thick. Soft shale is at a depth
of about 14 inches.

Included with this soil in mapping are small areas of
Chantier, Opal, Schamber, and Swanboy soils. These
soils make up less than 15 percent of any one mapped
area. Also included is Rock outcrop, which makes up as
much as 25 percent of some mapped areas. Chantier
soils are on foot siopes and in concave areas at the
upper end of drainageways. They have visible
accumulations of salts in the underlying material. Opal
soils are on the broader ridges and on toe slopes. They
are 20 and 40 inches deep over shale. Schamber soils
are on the edges of high terraces. They are very shallow
to sand and gravel. Swanboy soils are in drainageways.
They are more than 60 inches deep over shale.

This Sansarc soil is low in fertility and in content of
organic matter. Available water capacity is very low.
Permeability is slow. Runoff is rapid. The root zone is
shallow. The shrink-swell potential is very high.

All areas support native grass and are used for
grazing. This soil has fair potential for range. Because it
is shallow and moderately sloping to steep, it has poor
potential for cultivated crops and for tame pasture and
hay and windbreaks and environmental plantings. The
potential for building site development and sanitary
facilities also is poor.

This soil is best suited to range. The natural plant
cover mainly is little bluestem, western wheatgrass,
sideoats grama, green needlegrass, and big bluestem. If
the range is overused, the green needlegrass and
bluestems are replaced by western wheatgrass and blue
grama. The topography is suitable for stock water dams,
but the soil is unstable and siltation is rapid.

This soil is poorly suited to building site development
because of the very high shrink-swell potential, the
slope, and the unstable nature of the underlying shale. It
is unsuitable as a septic tank absorption field because it
is slowly permeable, moderately sloping to steep, and
shallow over shale.

The capability subclass is Vlle; Shallow Clay range
site.

ScD—Sansarc-Opal clays, 6 to 15 percent slopes.
These shallow and moderately deep, well drained,
moderately sloping and strongly sioping soils are on
ridges and along entrenched drainageways in the
uplands. The Sansarc soil is on narrow ridges, on sharp
slope breaks, and along entrenched drainageways where
slopes are short and convex. The Opal soil is on the
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smoother side slopes and the broader ridgetops. Areas
are irregularly shaped and range from 3 to more than
1,000 acres in size. They are about 40 to 55 percent
Sansarc soil and 45 percent Opal soil. The two soils
occur as areas so intermingled that mapping them
separately is not practical.

Typically, the Sansarc soil has a surface layer of light
brownish gray clay about 4 inches thick. The underlying
material is light brownish gray, friable and very friable
shaly and very shaly clay about 10 inches thick. Soft
shale is at a depth of about 14 inches.

Typically, the Opal soil has a surface layer of dark
gray clay about 4 inches thick. The subsoil is dark
grayish brown, calcareous, very firm clay about 14
inches thick. The underlying material is about 15 inches
thick. It is grayish brown, calcareous clay over light
brownish gray, calcareous shaly clay. Soft shale is at a
depth of about 33 inches. In places the depth to shale is
more than 40 inches. In some areas the surface layer is
lighter in color.

Included with these soils in mapping are small areas of
Chantier, Hurley, and Swanboy soils. These included
soils make up less than 15 percent of any one mapped
area. They are on smooth or concave foot slopes along
drainageways. Their subsoil contains more salts than
that of the Opal and Sansarc soils.

The Sansarc soil is low in fertility and in content of
organic matter. The Opal soil is medium in fertility and
moderate in content of organic matter. Tilth is poor in
both soils. Available water capacity is very low in the
Sansarc soil and low in the Opal soil. Permeability is
slow in the Sansarc soil and very slow in the Opal soil.
Runoff is medium or rapid on both soils. The shrink-swell
potential is very high.

Most areas support native grass and are used for
grazing (fig. 6). The Sansarc soil has fair potential and
the Opal soil good potential for range. In most areas the
soils have poor potential for tame pasture and hay. They
have poor potential for cultivated crops and for
windbreaks and environmental plantings and building site
development and sanitary facilities.

These soils are best suited to range. The natural plant
cover mainly is western wheatgrass, green needlegrass,
little bluestem, and blue grama. If the range is overused,
the green needlegrass and bluestems are replaced by
western wheatgrass and blue grama. The topography is
suitable for stock water dams, but the soils are unstable
and siltation is rapid.

In the moderately sloping areas, the Opal soil is suited
to tame pasture and hay. It generally occurs as areas so
closely intermingled with areas of the poorly suited
Sansarc soil, however, that tame grasses cannot be
grown. Alfalfa, intermediate wheatgrass, and smooth
bromegrass are suitable on the Opal soil.

These soils are not suited to the windbreaks normally
planted by machinery. Selected trees and shrubs can be
planted for special purposes in the less sloping areas of
Opal soil. Fallowing a year prior to planting conserves
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Figure 6.—Native grass on Sansarc-Opal clays, 6 to 15 percent slopes.

moisture and controls weeds. Planting the trees on the
contour helps to control erosion.

These soils are poorly suited to building site
development because of the very high shrink-swell
potential. Specially designing foundations and footings
helps to prevent the structure damage caused by
shrinking and swelling and by the unstable nature of the
underlying shale. The soils generally are unsuitable as
sites for septic tank absorption fields and sewage
lagoons because they are shallow or moderately deep
over shale, are moderately sloping and strongly sloping,
and are slowly or very slowly permeable.

The-capability subclass is Vle; Sansarc soil in Shallow
Clay range site, Opal soil in Clayey range site.

ScE—Sansarc-Opal clays, 15 to 40 percent slopes.
These shallow and moderately deep, well drained,
moderately steep and steep soils are on ridges and
along entrenched drainageways in the uplands. The
Sansarc soil is on narrow ridges and the steeper side
slopes. The Opal soil is on the smoother side slopes and
the broader ridgetops. Areas are irregularly shaped and
range from 10 to more than 1,000 acres in size. They

are about 60 to 70 percent Sansarc soil and 25 to 30
percent Opal soil. The two soils occur as areas so
intermingled that mapping them separately is not
practical.

Typically, the Sansarc soil has a surface layer of light
brownish gray clay about 4 inches thick. The underlying
material is light brownish gray, friable and very friable
shaly and very shaly clay about 10 inches thick. Soft
shale is at a depth of about 14 inches.

Typically, the Opal soil has a surface layer of dark
gray clay about 4 inches thick. The subsoil is dark
grayish brown, calcareous, very firm clay about 14
inches thick. The underlying material is about 15 inches
thick. It is grayish brown, calcareous clay over light
brownish gray, calcareous shaly clay. Soft shale is at a
depth of about 33 inches. In places the depth to shale is
more than 40 inches. In some areas the surface layer is
lighter in color.

Included with these soils in mapping are small areas of
Chantier and Swanboy soils on smooth or concave foot
slopes along drainageways. These included soils make
up about 10 percent of the unit. They contain more salts
than the Opal and Sansarc soils.
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The Sansarc soil is low in fertility and in content of
organic matter. The Opal soil is medium in fertility and
moderate in content of organic matter. Tilth is poor in
both soils. Available water capacity is very low in the
Sansarc soil and low in the Opal soil. Permeability is
slow in the Sansarc soil and very slow in the Opal soil.
Runoff is medium on both soils. The shrink-swell
potential is very high.

Most areas support native grass and are used for
grazing. The Sansarc soil has fair potential and the Opal
soil good potential for range. Because they are
moderately steep and steep and are highly susceptible
to erosion, both soils have poor potential for cultivated
crops and for tame pasture and hay and windbreaks and
environmental plantings. The potential for building site
development and sanitary facilities also is poor.

These soils are best suited to range. The natural plant
cover mainly is western wheatgrass, green needlegrass,
little bluestem, and blue grama. If the range is overused,
the green needlegrass and bluestems are replaced by
western wheatgrass and blue grama. After continued
overuse, yucca, sedges, and weeds are dominant. The
topography is suitable for stock water dams, but the soils
are unstable and siltation is rapid.

These soils are poorly suited to building site
development because of the very high shrink-swell
potential and the moderately steep and steep slope.
They generally are unsuitable as sites for septic tank
absorption fields and sewage lagoons because of the
slops, the restricted permeability, and the limited depth
to shale.

The capability subclass is Vile; Sansarc soil in Shallow
Clay range site, Opal soil in Clayey range site.

Sd—Sansarc-Rock outcrop complex. This map unit
occurs as areas of a shallow, well drained, gently sloping
to steep soil that are closely intermingled with areas of
Rock outcrop. It is on uplands that generally are
dissected by gullies. Areas are irregularly shaped and
range from 5 to more than 2,000 acres in size. They are
about 45 to 65 percent Sansarc soil and 25 to 55
percent Rock outcrop. The Sansarc soil and the Rock
outcrop occur as areas so intermingled that mapping
them separately is not practical. _

Typically, the Sansarc soil has a surface layer of light
brownish gray clay about 4 inches thick. The underlying
material is light brownish gray, friable and very friable
shaly and very shaly clay about 10 inches thick. Soft
shale is at a depth of about 14 inches.

The Rock outcrop is gray, soft shale. Manganese and
iron concretions are on the surface in some areas.

Included with the Sansarc soil and the Rock outcrop in
mapping are small areas of Chantier and Swanboy soils.
These soils make up less than 10 percent of any one
mapped area. They are on foot slopes and colluvial fans
along drainageways. They contain salts within a depth of
20 inches.

The Sansarc soil is low in fertility and in content of
organic matter. Available water capacity is very low.
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Permeability is slow. Runoff is rapid or very rapid. The
root zone is shallow. The shrink-swell potential is very
high.

All areas are used as range. The Sansarc soil has fair
potential for range. Because it is shallow and gently
sloping to steep, it has poor potential for cultivated crops
and for tame pasture and hay and windbreaks and
environmental plantings. The potential for building site
development and sanitary facilities also is poor.

This map unit is best suited to range. The Rock
outcrop supports little or no vegetation. The natural plant
cover on the Sansarc soil mainly is little bluestem,
western wheatgrass, sideoats grama, and green
needlegrass. If the range is overused, the green
needlegrass and bluestems are replaced by western
wheatgrass, blue grama, and yucca.

The Rock outcrop is unsuitable as a site for buildings
or sanitary facilities. The Sansarc soil is poorly suited to
building site development because of the very high
shrink-swell potential and the slope. It is unsuitable as a
site for septic tank absorption fields and sewage lagoons
because of the restricted permeability, the limited depth
to shale, and the slope.

The Sansarc soil is in capability subclass Vlle, Shallow
Clay range site; the Rock outcrop is in capability
subclass Vlils, not assigned to a range site.

ShE—Schamber gravelly loam, 9 to 40 percent
slopes. This excessively drained, strongly sloping to
steep soil is on upland ridges and knolls and on terrace
escarpments. It is very shallow over sand and gravel.
Areas are long and narrow and range from 5 to more
than 500 acres in size. Slopes are short and convex.

Typically, the surface layer is grayish brown gravelly
loam about 7 inches thick. The upper part of the
underlying material is light brownish gray, calcareous
gravelly sandy loam about 7 inches thick. The lower part
to a depth of 60 inches is light brownish gray, calcareous
sand and gravel. In places the sand and gravel is more
than 20 inches from the surface. In some areas it is
noncalcareous.

Included with this soil in mapping are small areas of
the clayey Okaton and Sansarc soils on the lower parts
of the landscape. These soils make up less than 15
percent of any one mapped area. They are less than 20
inches deep over shale.

This Schamber soil is low in fertility and in content of
organic matter. Available water capacity is low.
Permeability is very rapid. Runoff is rapid.

Most areas support native grass and are used for
grazing. Some areas are used as a source of sand and
gravel. Because it is droughty and is strongly sloping to
steep, this soil has poor potential for range, cultivated
crops, tame pasture and hay, and windbreaks and
environmental plantings. It also has poor potential for
building site development and sanitary facilities.

This soil is best suited to range. The natural plant
cover mainly is needleandthread, grama grasses, and
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threadleaf sedge. If the range is overused, the
needleandthread, blue grama, and hairy grama die out
and are replaced by threadleaf sedge and unpalatable
forbs.

This soil generally is unsuitable as a site for buildings
and sanitary facilities because of the strongly sloping to
steep slope. Also, the effluent from sanitary facilities can
pollute shallow ground water.

The capability subclass is Vlis; Very Shallow range
site.

SmD—Schamber-Murdo complex, 6 to 15 percent
slopes. These excessively drained and well drained,
moderately sloping and strongly sloping soils are on
upland ridges and knolls, terrace remnants, and terrace
escarpments. They are very shallow or shallow over
sand and gravel. Areas are long and narrow and range
from 5 to more than 400 acres in size. They are about
35 to 60 percent Schamber soil and 35 to 55 percent
Murdo soil. The Schamber soil is on narrow ridges and
sharp breaks where slopes are short and convex. The
Murdo soil is on the broader ridgetops and the lower
side slopes. The two soils occur as areas O
intermingled that mapping them separately is not
practical.

Typically, the Schamber soil has a surface layer of
grayish brown gravelly loam about 7 inches thick. The
upper part of the underlying material is light brownish
gray, calcareous gravelly sandy loam about 7 inches
thick. The lower part to a depth of about 60 inches is
light brownish gray, calcareous sand and gravel. In
places clayey material is within a depth of 40 inches. In
some areas the sand and gravel is noncalcareous.

Typically, the Murdo soil has a surface layer of dark
grayish brown loam about 2 inches thick. The subsoil is
about 15 inches thick. It is dark brown and brown, firm
clay loam in the upper part and brown, friable sandy
loam in the lower part. The underlying material to a
depth of 60 inches is multicolored, calcareous sand and
gravel. In places the soil contains more sand. In some
areas the sand and gravel is more than 20 inches from
the surface, and in other areas it is noncalcareous.

included with these soils in mapping are small areas of
the clayey Okaton and Sansarc soils on the lower parts
of the landscape. These included soils make up 5 to 10
percent of any one mapped area. They are less than 20
inches deep over shale.

The Schamber soil is low in fertility and in content of
organic matter. The Murdo soil is medium in fertility and
moderately low in content of organic matter. Available
water capacity is low in both soils. Permeability is very
rapid in the Schamber soil. It is moderate or moderately
rapid in the upper part of the Murdo soil and rapid in the
lower part. Runoff is medium or rapid on both soils.

Most areas support native grass and are used for
grazing. Because of droughtiness and a severe hazard of
erosion, these soils have poor potential for range,
cultivated crops, tame pasture and hay, and windbreaks
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and environmental plantings. They also have poor
potential for most sanitary facilities. The Schamber soil
has fair potential and the Murdo soil good potential for
most kinds of building site development.

These soils are best suited to range. The natural plant
cover mainly is needleandthread, grama grasses, and
sedges. If the range is overused, needleandthread,
sideoats grama, and little bluestem are replaced by blue
grama, sedges, and unpalatable forbs.

These soils are suitable as building sites. Land
shaping is needed in the steeper areas. Septic tank
absorption fields can function well on these soils. The
effluent from all kinds of sanitary facilities, however, can
poliute shallow ground water.

The capability subclass is Vis; Schamber soil in Very
Shallow range site, Murdo soil in Shallow to Gravel
range site.

SmE—Schamber-Murdo complex, 15 to 40 percent
slopes. These excessively drained and well drained,
moderately steep and steep soils are on upland ridges
and hills and on terrace escarpments. They are very
shallow or shallow over sand and gravel. Areas are long
and narrow and range from 5 to more than 500 acres in
size. They are about 40 to 60 percent Schamber soil and
35 to 50 percent Murdo soil. The Schamber soil is on
narrow ridges and sharp breaks where slopes are short
and convex. The Murdo soil is on the broader ridgetops
and the lower side slopes. The two soils occur as areas
so intermingled that mapping them separately is not
practical.

Typically, the Schamber soil has a surface layer of
grayish brown gravelly loam about 7 inches thick. The
upper part of the underlying material is light brownish
gray, calcareous gravelly sandy loam about 7 inches
thick. The lower part to a depth of 60 inches is light
brownish gray, calcareous sand and gravel. In places
clayey material is within a depth of 40 inches. In some
areas the sand and gravel is noncalcareous.

Typically, the Murdo soil has a surface layer of dark
grayish brown loam about 2 inches thick. The subsoil is
about 15 inches thick. It is dark brown and brown, firm
clay loam in the upper part and brown, friable sandy
loam in the lower part. The underlying material to a
depth of 60 inches is multicolored, calcareous sand and
gravel. In places the soil contains more sand. in some
areas the sand and gravel is more than 20 inches from
the surface, and in other areas it is noncalcareous.

Included with these soils in mapping are small areas of
the clayey Okaton and Sansarc soils on the lower parts
of the landscape. These included soils make up 5 to 10
percent of any one mapped area. They are less than 20
inches deep over shale.

The Schamber soil is low in fertility and in content of
organic matter. The Murdo soil is medium in fertility and
moderately low in content of organic matter. Available
water capacity is low in both soils. Permeability is very
rapid in the Schamber soil. It is moderate or moderately
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rapid in the upper part of the Murdo soil and rapid in the
lower part. Runoff is rapid on both soils.

Most areas support native grass and are used for
grazing. Because they are droughty and moderately
steep and steep, these soils have poor potential for
range, cultivated crops, tame pasture and hay, and
windbreaks and environmental plantings. They also have
poor potential for building site development and sanitary
facilities.

These soils are best suited to range. The natural plant
cover mainly is needleandthread, grama grasses, and
sedges. If the range is overused, needleandthread,
sideoats grama, and little bluestem are replaced by blue
grama, sedges, and unpalatable forbs. Much of the
surface is bare on severely overgrazed pastures.

These soils are unsuitable as sites for buildings and
sanitary facilities because of the moderately steep and
steep slope.

The capability subclass is Vils; Schamber soil in Very
Shallow range site, Murdo soil in Shallow to Gravel
range site.

SuC—Sully siit loam, 3 to 9 percent slopes. This
deep, well drained, gently sloping and moderately
sloping soil is on uplands and terraces. Areas are narrow
and range from 5 to 35 acres in size. Slopes are long
and smooth.

Typically, the surface layer is grayish brown silt loam
about 4 inches thick. The underlying material to a depth
of 60 inches is light brownish gray, calcareous silt loam.
In places clayey material or shale is 20 to 40 inches
from the surface.

Included with this soil in mapping are small areas of
Dorna and Lowry soils. These soils make up less than
10 percent of any one mapped area. They are on the
lower parts of the landscape. Their surface layer is more
than 4 inches thick. Also, Dorna soils are underlain by
clay at a depth of 20 to 40 inches.

This Sully soil is low in fertility and moderately low in
content of organic matter. Available water capacity is
high. Permeability is moderate. Runoff is medium.

Most areas support native grass and are used for
grazing. This soil has fair potential for range, cultivated
crops, tame pasture and hay, and windbreaks and
environmental plantings. It has good potential for most
kinds of building site development and sanitary facilities.

This soil is best suited to range. The natural plant
cover mainly is little bluestem, sideoats grama,
needieandthread, blue grama, and western wheatgrass.
If the range is overgrazed, the mid grasses are replaced
by blue grama and sedges.

This soil is suited to all of the crops commonly grown
in the county. Winter wheat is the main crop. The main
concern of management is controlling erosion and soil
blowing. Conserving moisture, improving fertility, and
increasing the content of organic matter are other
concerns. Stubble mulching, crop residue management,
minimum tillage, contour farming, terraces, and grassed
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waterways help to control erosion and soil blowing,
conserve moisture, and improve fertility. Stripcropping
and field windbreaks also help to control soil blowing.
Including grasses and legumes in the cropping system
increases the content of organic matter and improves
fertility.

Seeding this soil to suitable tame pasture plants is
effective in controlling erosion and soil blowing. Bunch
grasses should not be planted alone because of the
erosion hazard. Alfalfa, intermediate wheatgrass,
pubescent wheatgrass, and smooth bromegrass are
suitable.

This soil is suited to windbreaks and environmental
plantings, but optimum growth and survival rates are
unlikely. Fallowing a year before planting conserves
moisture and controls weeds. Planting the trees on the
contour helps to control erosion.

This soil is well suited to building site development and
septic tank absorption fields. Some leveling is needed if
the more sloping areas are used as building sites.

The capability subclass is IVe; Thin Upland range site.

SuE—Sully silt loam, 9 to 25 percent slopes. This
deep, well drained, strongly sloping and moderately
steep soil is on uplands and terraces. Areas are narrow
and range from 5 to 80 acres in size. Slopes are short
and convex.

Typically, the surface layer is grayish brown silt loam
about 4 inches thick. The underlying material to a depth
of 60 inches is light brownish gray, calcareous silt loam.
In places the soil is dark and is not so silty. In some
areas clayey material or shale is 20 to 40 inches from
the surface.

Included with this soil in mapping are small areas of
the clayey Sansarc soils. These soils make up less than
10 percent of any one mapped area. They are along
drainageways on the lower parts of the landscape.

This Sully soil is low in fertility and moderately low in
content of organic matter. Available water capacity is
high. Permeability is moderate. Runoff is rapid.

All areas support native grass and are used for
grazing. This soil has fair potential for range. Because of
the slope and a severe hazard of erosion, it has poor
potential for cultivated crops and for tame pasture and
hay and windbreaks and environmental plantings. The
potential for building site development and most sanitary
facilities also is poor.

This soil is best suited to range. The natural plant
cover mainly is little bluestem, sideoats grama,
needleandthread, blue grama, and western wheatgrass.
If the range is overused, the mid grasses are replaced by
blue grama and sedges. Gullies have formed along
livestock paths or trails in overgrazed areas.

This soil is too steep for most kinds of building site
development and most sanitary facilities.

The capability subclass is Vie; Thin Upland range site.

SvE—Sully-Sansarc complex, 9 to 25 percent
glopes. These deep and shallow, well drained, strongly
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sloping and moderately steep soils are on uplands. The
Sully soil is on the narrow ridges and in downslope
areas, and the Sansarc soil is along drainageways.
Areas are irregularly shaped and range from 5 to 80
acres in size. They are about 50 to 60 percent Sully soil
and 35 to 45 percent Sansarc soil. The two soils occur
as areas so intermingled that mapping them separately
is not practical.

Typically, the Sully soil has a surface layer of grayish
brown silt loam about 4 inches thick. The underlying
material to a depth of 60 inches is light brownish gray,
calcareous silt ioam. In places clayey material or shale is
20 to 40 inches from the surface.

Typically, the Sansarc soil has a surface layer of light
brownish gray clay about 4 inches thick. The underlying
material is light brownish gray, friable and very friable
shaly and very shaly clay about 10 inches thick. Soft
shale is at a depth of about 14 inches. In places a thin
mantle of silty material overlies the clayey material or the
shale.

Included with these soils in mapping are small areas of
Swanboy and Wendte soils in drainageways. These
included soils make up about 5 percent of any one
mapped area. They are deep and clayey.

The Sully and Sansarc soils are low in fertility and
moderately low or low in content of organic matter.
Available water capacity is high in the Sully soil and very
low in the Sansarc soil. Permeability is moderate in the
Sully soil and slow in the Sansarc soil. Runoff is rapid on
both soils. The root zone is limited by the shale within a
depth of 20 inches in the Sansarc soil. The shrink-swell
potential is very high in that soil.

All areas support native grass and are used for
grazing. These soils have fair potential for range.
Because of the slope and a severe hazard of erosion,
they have poor potential for cultivated crops and for
tame pasture and hay and windbreaks and
environmental plantings. The potential for building site
development and most sanitary facilities also is poor.

These soils are best suited to range. The natural plant
cover mainly is little bluestem, sideoats grama,
needlegrasses, and western wheatgrass. If the range is
overused, bluestems and green needlegrass are
replaced by western wheatgrass and blue grama. If
overuse continues, yucca and weeds replace the more
productive grasses. Gullies have formed along livestock
paths or trails in the overgrazed areas.

These soils are poorly suited to building site
development because both are strongly sloping to
moderately steep and because the Sansarc soil has a
very high shrink-swell potential and is less than 20
inches deep over shale. They generally are unsuitable as
septic tank absorption fields because of the slope.

The capability subclass is Vle; Sully soil in Thin Upland
range site, Sansarc soil in Shallow Clay range site.

SOIL SURVEY

Sw-—-Swanboy clay. This deep, well drained, nearly
level and gently sloping soil is in upland valleys, on
alluvial fans, and on stream terraces. The landscape
generally is dissected by small drainageways and gullies
(fig. 7). Areas are long and narrow and range from 4 to
several hundred acres in size. Slopes are smooth or
slightly concave.

Typically, the surface layer is grayish brown clay about
1 inch thick. It is porous and tends to crust. The subsoil
is grayish brown, extremely firm and very firm clay about
9 inches thick. The underlying material to a depth of 60
inches is grayish brown and olive gray, calcareous clay
that has specks of gypsum and other salts. In places
shale is 10 to 40 inches from the surface.

Included with this soil in mapping are small areas of
Opal, Promise, Sansarc, and Wendte soils and
Slickspots. These soils make up less than 15 percent of
any one mapped area. Opal and Promise soils are on
the higher convex parts of the landscape. They have no
accumulations of salts within a depth of 15 inches. The
shallow Sansarc soils are along drainageways. Wendte
soils are on the lower parts of the landscape. They
contain less clay than the Swanboy soil, are stratified,
and have no accumulations of salts within a depth of 15
inches. Slickspots occur as bare spots where salts are at
or near the surface.

This Swanboy soil is low in fertility and in content of
organic matter. Tilth is very poor. Available water
capacity is low. Permeability is very slow. Runoff is
medium or rapid. The shrink-swell potential is very high.

Most areas support native grass and are used for
grazing. Because of the very poor tilth and the high
content of salts in the subsoil, this soil has poor potential
for range, cultivated crops, tame pasture and hay, and
windbreaks and environmental plantings. It also has poor
potential for most kinds of building site development and
sanitary facilities.

This soil is best suited to range. The natural plant
cover mainly is a sparse stand of western wheatgrass
and lesser amounts of green needlegrass. If the range is
overused, the green needlegrass dies out. If overuse
continues, the western wheatgrass thins out and is
replaced by annual weeds and pricklypear. In dry years
much of the surface is bare. Flexible stocking rates are
needed because the extent of the plant cover varies
widely between wet and dry years.

This soail is poorly suited to building site development
because of the very high shrink-swell potential. Specially
designing foundations and footings helps to prevent the
structure damage caused by shrinking and swelling. This
soil generally is unsuitable as a septic tank absorption
field because of the restricted permeability. It is suitable,
however, as a site for other waste disposal systems,
such as sewage lagoons.

The capability subclass is Vis; Dense Clay range site.
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Figure 7.—A dissected area of Swanboy clay. Sansarc clay, 6 to 40 percent slopes, is in the background.

Sx—Swanboy-Slickspots complex. This map unit
dominantly consists of Slickspots and a deep, well
drained, nearly level and gently sloping Swanboy soil in
upland valleys, on alluvial fans, and on stream terraces.
The Slickspots are in scattered slight depressions. The
landscape generally is dissected by small drainageways
and gullies. Slopes are smooth or slightly concave.
Areas are dominantly long and narrow and range from §
to several hundred acres in size. They are about 55 to
75 percent Swanboy soil and 20 to 35 percent
Slickspots. The Swanboy soil and the Slickspots occur
as areas so intermingled that mapping them separately
is not practical.

Typically, the surface layer of the Swanboy soil is
grayish brown clay about 1 inch thick. It is porous and
tends to crust. The subsoil is grayish brown, very firm
and extremely firm clay about 9 inches thick. The
underlying material to a depth of 60 inches is grayish
brown and olive gray, calcareous clay that has specks of
gypsum and other salts. In places shale is 10 to 40
inches from the surface.

Typically, the Slickspots occur as small areas of a
massive clay that has a crust at the surface and is nearly
impervious to water. Visible accumulations of salts are
within a depth of 4 inches. The surface generally is bare.

Included with the Swanboy soil and the Slickspots in
mapping are small areas of Opal, Promise, and Wendte

soils. These included soils make up 5 to 10 percent of
any one mapped area. Opal and Promise soils are in
convex areas on the higher parts of the landscape. They
have no accumulations of saits within a depth of 15
inches. Also, Opal soils are 20 to 40 inches deep over
shale. Wendte soils are on the lower parts of the
landscape. They contain less clay than the Swanboy soil,
are stratified, and have no accumulations of salts within
a depth of 15 inches.

This map unit is low in fertility and in content of
organic matter. Tilth is very poor. Available water
capacity is low. Permeability is very slow. Runoff is
medium. The shrink-swell potential is very high.

Most areas support native grass and are used for
grazing. Because of the very poor tilth and the high
content of salts, this map unit has poor potential for
range, cultivated crops, tame pasture and hay, and
windbreaks and environmental plantings. It also has poor
potential for most kinds of building site development and
sanitary facilities.

This map unit is best suited to range. The natural plant
cover on the Swanboy soil mainly is a sparse stand of
western wheatgrass and lesser amounts of green
needlegrass. The Slickspots support a sparse stand of
annual weeds and cacti during wet periods. They do not
support sod-forming short grasses. If the range is
overused, the green needlegrass dies out. If overuse
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continues, the western wheatgrass thins out and is
replaced by annual weeds and pricklypear. Flexible
stocking rates are needed because the extent of the
plant cover varies widely between wet and dry years.

This map unit is poorly suited to building site
development because of the very high shrink-swell
potential. Specially designing foundations and footings
helps to prevent the structure damage caused by
shrinking and swelling. The map unit generally is
unsuitable as a site for septic tank absorption fields
because of the restricted permeability. It is suitable,
however, as a site for other waste disposal systems,
such as sewage lagoons.

The Swanboy soil is in capability subclass Vis, Dense
Clay range site; the Slickspots are in capability subclass
Vlils, not assigned to a range site.

Wc—Wendte clay. This deep, moderately well
drained, nearly level soil is on flood plains and low
terraces. It is subject to rare flooding. Areas are iong and
narrow and range from 4 to more than 200 acres in size.

Typically, the surface layer is gray clay about 6 inches
thick. The underlying material to a depth of 60 inches is
gray, grayish brown, olive, and olive gray, stratified silty
clay, clay, and silty clay loam. In places the surface layer
is more than 6 inches thick and contains less clay.

Included with this soil in mapping are small areas of
Nimbro, Promise, and Swanboy soils. These soils make
up less than 15 percent of any one mapped area.
Nimbro soils contain less clay than the Wendte soil.
They are on flood plains. Promise and Swanboy soils
contain more clay than the Wendte soil and are not
stratified. They are on the higher foot slopes and fans.

This Wendte soil is medium in fertility and moderate in
content of organic matter. Tilth is poor. Available water
capacity is moderate. Permeability is slow. Runoff also is
slow. The shrink-swell potential is high.

Most areas support native grass and are used for
grazing or hay. This soil has good potential for range,
cultivated crops, and tame pasture and hay. It has fair
potential for windbreaks and environmental plantings and
poor potential for most kinds of building site
development and sanitary facilities.

This soil is well suited to range. The natural plant
cover mainly is western wheatgrass, green needlegrass,
blue grama, and sedges. Overuse resulits in a decrease
in the extent of green needlegrass and an increase in
the extent of western wheatgrass, Kentucky bluegrass,
and sedges.

This soil is suited to most of the cultivated crops
commonly grown in the county. It is better suited to
small grain and alfalfa than to corn. Conserving moisture,
controlling soil blowing, and improving fertility and tilth
are the main concerns in managing cultivated areas.
Stubble mulching, crop residue management, minimum
tillage, and stripcropping conserve moisture and help to
control soil blowing. Grasses and legumes in the -
cropping system, chiseling or subsoiling, and timely
tillage improve water intake, tilth, and fertility.

SOIL SURVEY

Seeding this soil to suitable tame pasture plants is
effective in controlling soil blowing and improving tilth.
Alfalfa, intermediate wheatgrass, and smooth
bromegrass are suitable.

This soil is suited to windbreaks and environmental
plantings, but optimum growth is unlikely. A year of
fallow prior to planting helps to control weeds and
conserves moisture.

This soil is poorly suited to building site development
because of the hazard of flooding and the high shrink-
swell potential. Measures that protect building sites from
floodwater are needed. Specially designing foundations
and footings helps to prevent the structure damage
caused by shrinking and swelling. The soil generally is
unsuitable as a septic tank absorption field because of
the restricted permeability and the flooding.

The capability subclass is llls; Overflow range site.

Wd—Wendte clay, channeled. This deep, moderately
well drained, nearly level soil is on flood plains along
drainageways. It is frequently flooded. Areas are narrow
and as much as several miles long. They are dissected
into small parcels by the meandering channels. Slopes
generally are less than 2 percent, but in areas adjacent
to the channels, they are short and are steeper.

Typically, the surface layer is gray clay about 6 inches
thick. The underlying material to a depth of 60 inches is
gray, grayish brown, olive, and olive gray, stratified silty
clay, clay, and silty clay loam. In places the underlying
material has spots of lime and salts.

Included with this soil in mapping are small areas of
Nimbro and Sansarc soils. These soils make up less
than 10 percent of any one mapped area. Nimbro soils
contain less clay than the Wendte soil. They are on the
flood plains. Sansarc soils are less than 20 inches deep
over shale. They are steeper than the Wendte soil.

This Wendte soil is medium in fertility and moderate in
content of organic matter. Tilth is poor. Available water
capacity is moderate. Permeability is slow. Runoff also is
slow. The shrink-swell potential is high.

Most areas support native grass and are used for
grazing. Deciduous trees and shrubs grow along some
channels. This soil has good potential for range. It has
poor potential for cultivated crops and for tame pasture
and hay, windbreaks and environmental plantings, and
building site development and sanitary facilities.

This soil is well suited to range. The natural plant
cover mainly is western wheatgrass, green needlegrass,
blue grama, and sedges. Overuse results in a decrease
in the extent of green needlegrass and an increase in
the extent of western wheatgrass, Kentucky bluegrass,
and sedges.

This soil generally is unsuited to cultivated crops and
to tame pasture and hay and windbreaks and
environmental plantings because of the flooding. The
meandering stream channels have dissected the areas
into such small parcels that farming is not practical.
Selected trees and shrubs can be hand planted for
special purposes.
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This soil is unsuitable as a building site because of the
flooding and the high shrink-swell potential. It is
unsuitable as a septic tank absorption field because of
the restricted permeability and the flooding.

The capability subclass is Viw; Overflow range site.

Wi—Wendte clay, frequently flooded. This deep,
moderately well drained, nearly level soil is along
streams, drainageways, and old stream channels on low
lying flood plains. Areas are long and narrow and range
from 3 to 80 acres in size.

Typically, the surface layer is gray clay about 6 inches
thick. The underlying material to a depth of 60 inches is
gray, grayish brown, olive, and olive gray, stratified siity
clay, clay, and silty clay loam. In places the soil is
stratified with coarser material.

Included with this soil in mapping are small marshes,
which make up about 10 percent of any one mapped
area.

This soil is medium in fertility and moderate in content
of organic matter. Available water capacity is moderate.
Permeability is slow. Runoff is very slow, or the soil is
ponded. The shrink-swell potential is high.

Most areas support native trees, shrubs, and grasses
and are used for grazing. This soil has good potential for
range. It has poor potential for cultivated crops and for
tame pasture and hay, windbreaks and environmental
plantings, and building site development and sanitary
facilities.

This soil is well suited to range. The natural grass
cover mainly is western wheatgrass, green needlegrass,
and big bluestem. Overuse results in a decrease in the
extent of green needlegrass and big bluestem and an
increase in the extent of western wheatgrass, Kentucky
bluegrass, and sedges.

This soil generally is unsuited to cuitivated crops and
to tame pasture and hay and the windbreaks and
environmental plantings normally planted by machinery
because it is frequently flooded and is only moderately
well drained. Artificial drainage is not feasible in most
areas.

This soil is poorly suited to building site development
because of the flooding and the high shrink-swell
potential. It generally is unsuitable as a septic tank
absorption field because of the restricted permeability
and the flooding.

The capability subclass is Viw; Overflow range site.

WsE—Waestover loam, 15 to 40 percent slopes.
This well drained, moderately steep and steep soil is on
terrace escarpments. It is moderately deep over sand
and gravel. Areas are long and narrow and range from 5
to more than 100 acres in size. Slopes are short and
convex.

Typically, the surface layer is brown loam about 5
inches thick. The next 7 inches is pale brown, very
friable loam. The upper part of the underlying material, to
a depth of about 36 inches, is pale brown loam and
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gravelly loam. The lower part to a depth of 60 inches is
brown and pale brown sand and gravel. In places the
depth to sand and gravel is 10 to 20 inches.

Included with this soil in mapping are small areas of
Lowry, Sansarc, and Sully soils. These soils make up
less than 15 percent of any one mapped area. Lowry
and Sully soils do not have sand and gravel within a
depth of 40 inches. Lowry soils are nearly level to
moderately sloping. Sully soils are in landscape positions
similar to those of the Westover soil. The clayey Sansarc
soils are along drainageways on the lower parts of the
landscape.

This Westover soil is low in fertility and in content of
organic matter. Available water capacity is moderate.
Permeability is moderate in the upper part of the soil and
rapid in the underlying sand and gravel. Runoff is rapid.

All areas support native grass and are used for
grazing. This soil has fair potential for range. Because of
the slope and a severe hazard of erosion, it has poor
potential for cuitivated crops, tame pasture and hay, and
windbreaks and environmental plantings. The potential
for building site development and sanitary facilities also
is poor.

This soil is best suited to range. The natural plant
cover mainly is little bluestem, needleandthread, western
wheatgrass, sideoats grama, and blue grama. If the
range is overused, the mid grasses are replaced by blue
grama and sedges.

This soil generally is unsuitable as a site for buildings
and sanitary facilities because of the slope. Also, the
effluent from sanitary facilities can pollute shallow
ground water.

The capability subclass is Vile; Thin Upland range site.

Wt—Witten silty clay. This deep, moderately well
drained, nearly level soil is in swales on uplands. It is
occasionally flooded. Areas are long and narrow and
range from 3 to more than 200 acres in size. Slopes are
slightly concave. :

Typically, the surface layer is dark gray silty clay about
5 inches thick. The subsurface layer is dark gray clay
about 3 inches thick. The subsoil is very firm clay about
24 inches thick. It is dark gray in the upper part and
grayish brown in the lower part. The underlying material
to a depth of 60 inches is grayish brown clay. It has
nests of gypsum in the lower part. In some areas the
dark colors do not extend to so great a depth.

Included with this soil in mapping are small areas of
Hoven, Hurley, and Kolls soils. These soils make up less
than 10 percent of any one mapped area. The poorly
drained Hoven and Kolls soils are in depressions. Hurley
soils have a claypan subsoil. They are on the outer
edges of the mapped areas.

This Witten soil is medium in fertility and moderate in
content of organic matter. Available water capacity is
moderate. Permeability is slow. Runoff also is slow. The
shrink-swell potential is very high.

Most areas are cultivated. This soil has good potential
for cultivated crops and for range and tame pasture and
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hay. It has fair potential for windbreaks and
environmental plantings and poor potential for building
site development and most sanitary facilities.

This soil is well suited to most of the cultivated crops
commonly grown in the county. Sorghum and winter
wheat are the main crops. Conserving moisture and
controlling soil blowing are the main concerns in
managing cultivated areas. Improving tilth also is a
concern. Stubble mulching, crop residue management,
minimum tillage, and stripcropping conserve moisture
and help to control soil blowing. Grasses and legumes in
the cropping system, chiseling or subsoiling, and timely
tillage improve water intake, tilth, and fertility. Grassed
waterways help to keep gullies from forming near the
center of the swales, where water concentrates.

This soil is well suited to range. The natural plant
cover mainly is western wheatgrass and green
needlegrass. If the range is overused, the green
needlegrass is replaced by western wheatgrass. If
overuse continues, the western wheatgrass is replaced
by blue grama, buffalograss, and forbs.

Seeding this soil to suitable tame pasture plants is
effective in controlling erosion and soil blowing. Alfalfa,
intermediate wheatgrass, and smooth bromegrass are
suitable.

This soil is suited to windbreaks and environmental
plantings, but optimum growth is unlikely. Fallowing a
year prior to planting conserves moisture and controls
competing plants.

This soil is poorly suited to building site development
because of the flooding and the very high shrink-swell
potential. It generally is unsuitable as a septic tank
absorption field because of the flooding and the
restricted permeability. It is suitable, however, as a site
for sewage lagoons.

The capability subclass is llis; Clayey range site.

Use and management of the soils

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

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

Information in this section can be used to plan the use
and management of soils for crops and pasture; as
rangeland; as sites for buildings, sanitary facilities,
highways and other transportation systems, and parks
and other recreation facilities; and for wildlife habitat. It
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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

Ralph W. Stensland, conservation agronomist, Soil Conservation
Service, helped prepare 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 *Soil maps for
detailed planning.” Specific information can be obtained
from the local office of the Soil Conservation Service or
the Cooperative Extension Service.

About 22 percent of the acreage in Stanley County is
used for cultivated crops or for tame pasture and hay.
The major crops are alfalfa, oats, sorghum, and winter
wheat. Alfalfa is harvested mainly for hay, oats is grown
as a cash crop and as livestock feed, sorghum is
harvested mainly for grain, and winter wheat is the main
cash crop. The sorghum grown in some areas is used as
supplemental livestock feed.

Food production could be increased considerably by
extending the latest crop production technology to all
cropland in the county. This soil survey can greatly
facilitate the application of such technology.

Soil erosion and soil blowing are the major problems
on more than half of the cultivated areas in Stanley
County. If the slope is more than 2 percent, erosion is a
hazard on Agar, Lakoma, Millboro, Opal, Promise, Ree,
and other soils.

Erosion reduces productivity and results in
sedimentation. Productivity is reduced when the more
fertile surface layer is lost and part of the subsoil is
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incorporated into a plow layer. Loss of the surface layer
is especially damaging on clayey soils, such as Opal and
Promise, on soils having a claypan subsoil, such as
Carter, and on soils that have a thin surface layer, such
as Sully. Erosion also reduces productivity on soils that
tend to be droughty, such as Canning soils. When
erosion occurs, sediment rich in nutrients enters streams
and lakes. Measures that control erosion minimize the
pollution of streams and lakes by sediment and preserve
water quality for fish and wildlife, recreation, and
municipal use. They also reduce the amount of fertilizer
needed in cropped areas because they prevent the
removal of plant nutrients.

A cropping system that keeps a plant cover on the
surface for extended periods holds soil losses to an
amount that does not reduce the productive capacity of
the soils. If a plant cover cannot protect the soil, careful
management of crop residue is essential. Minimizing
tillage and leaving crop residue on the surface increase
the infiltration rate, reduce the runoff rate, and help to
control erosion. Together with grassed waterways,
minimum tillage and crop residue management are
suitable on most of the soils in the survey area.

Terraces and diversions reduce the length of slopes
and the runoff rate and help to control erosion. They are
most practical on deep, well drained soils that have long,
smooth slopes, such as Millboro and Promise soils.
Contour farming and contour stripcropping also are well
suited to these soils. Many of the soils are less suitable
for terraces and diversions because of short, irregular
slopes or an unfavorable subsoil, which would be
exposed in terrace channels.

Soil blowing is a slight to severe hazard on many of
the soils in the county. The hazard is especially severe
on the clayey Lakoma, Opal, and Promise soils. Soil
blowing can damage these soils in a few hours if winds
are strong and the soils are dry and are not protected by
a plant cover or surface mulch. An adequate plant cover,
a cover of crop residue, and a rough surface help to
control soil blowing. Windbreaks of suitable trees and
shrubs also are effective in controlling soil blowing.

Information about the design of erosion control
practices for each kind of soil is contained in the
Technical Guide, available in local offices of the Soil
Conservation Service.

Soil fertility helps to determine the yields that can be
obtained. It can be improved by applying fertilizer and by
including grasses and legumes in the cropping system.
The kinds and amounts of fertilizer needed on soils that
have a high content of lime in the surface layer, such as
Lakoma soils, generally differ from the kinds and
amounts needed on soils that have no lime in the
surface layer. On all soils additions of fertilizer should be
based on the results of soil tests, on the need of the
crop, and on the expected level of yields. The
Cooperative Extension Service can help in determining
the kinds and amounts needed.

Soil tifth is an important factor in the germination of
seeds and the infiltration of water into the soil. Soils with
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good tilth are granular and porous. In clayey soils, such
as Opal and Promiss, tilth generally is poor. These soils
dry out slowly in the spring and are difficult to till when
dry. If worked when wet, they tend to be very cloddy
when dry. As a result of the cloddiness, preparing a
good seedbed is difficult. Timely tillage, grasses and
legumes in the cropping system, crop residue
management, and incorporation of crop residue into the
soil improve tilth and water intake.

Field crops suited to the soils and climate of the
survey area include close-grown crops and row crops.
Winter wheat and oats are the main close-grown crops.
Sorghum is the main row crop. Cane and corn are grown
for silage on a small acreage. The deep, well drained
Agar, Kirley, Lowry, and Ree soils are suited to all of the
crops commonly grown in the county.

Canning and other droughty soils are better suited to
early maturing small grain than to deeper rooted corn
and alfalfa. The porous underlying material in these soils
restricts the root zone and the available water capacity.
Inavale, Lakoma, Munjor, and other soils that are
susceptible to soil blowing are better suited to close-
grown crops than to other crops. Opal, Promise, and
other clayey soils are better suited to alfaifa, sorghum,
and winter wheat than to other crops.

Pasture plants best suited to the climate and most of
the soils in the survey area are alfalfa, crested
wheatgrass, intermediate wheatgrass, and smooth
bromegrass. Canning and other droughty soils are well
suited to crested wheatgrass. Because of the hazard of
erosion, bunch grasses, such as crested wheatgrass and
Russian wildrye, should not be planted in areas where
the slope is more than 6 percent. On the poorly drained
Hoven and Kolls soils, the choice of pasture plants is
limited to water-tolerant species, such as Garrison
creeping foxtail and reed canarygrass.

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

Yields per acre

The average 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
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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 (8). Only
class and subclass are used in this survey.

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

Class | soils have slight limitations that restrict their
use.

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

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

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

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

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

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

The capability classification of each map unit is given
in the section “Soil maps for detailed planning.”

Rangeland

About 75 percent of the acreage in Stanley County is
rangetand (3). Most of the farm income is derived from
livestock, principally cattle. Cow-calf-steer enterprises
are dominant throughout the county. The average ranch
is about 5,625 acres. Many large tracts of the Opal and
Sansarc soils on breaks to Lake Oahe, Lake Sharpe,
and the Bad River are used as rangeland. The soils in
these areas are too steep and too shallow for cultivation.
In nearly all of the areas where grain is grown, rangeland
is interspersed with cropland.

On some ranches the forage produced on rangeland is
supplemented with crop aftermath. In winter the forage
commonly is supplemented with protein concentrate.

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 soils in the survey area, the
range site; the total annual production of vegetation in
favorable, normal, and unfavorable years; the
characteristic vegetation; and the average percentage of
each species. Only those soils that are used as or are
suited to rangeland are listed. 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
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ascertained during this survey; thus, range sites
generally can be determined directly from the soil map.
Soil properties that affect moisture supply and plant
nutrients have the greatest influence on the productivity
of range plants. Soil reaction, salt content, and a
seasonal high water table are also important.

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

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

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

Range management requires a knowledge of the kinds
of soil and of the potential natural plant community. It
also requires an evaluation of the present range
condition. Range condition is determined by comparing
the present plant community with the potential natural
plant community on a particular range site. The more
closely the existing community resembles the potential
community, the better the range condition. Range
condition is an ecological rating only. it does not have a
specific meaning that pertains to the present plant
community in a given use.

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 resuits in the optimum production of
vegetation, conservation of water, and control of 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 this survey area commonly
has been greatly depleted by continued excessive use.
Management that is effective on specific kinds of soil
and on specific range sites can improve the productivity.

Erosion is the major concern in managing most of the
rangeland in the county. It can be controlled by

49

managing grazing so that the kinds and amounts of
plants that make up the potential plant community are
maintained or reestablished. Proper distribution of
grazing and deferred grazing help to keep the range in
good condition.

Native woods and windbreaks

David L. Hintz, forester, Soil Conservation Service, helped prepare
this section.

Native trees and shrubs grow on about 3,100 acres in
Stanley County. Most are on the flood plains along the
Bad River and along the part of the Missouri River below
Oahe Dam. The soils that support native trees and
shrubs are not classified as woodland soils.

American elm, American plum, bur oak, common
chokecherry, common hackberry, false indigo, green ash,
peachleaf willow, plains cottonwood, poison ivy,
riverbank grape, sandbar willow, skunkbush sumac,
Virginia creeper, western snowberry, and several species
of wild rose are common on the Inavale, Munjor, Nimbro,
and Wendte soils adjacent to the Missouri River and the
Bad River. Many of these species also grow in the draws
on breaks to Lake Oahe, Lake Sharpe, the Missouri
River, and the Bad River.

The early settlers used the native trees and shrubs
primarily as a source of fuel and food. The flood plain
along the Missouri River was an excellent source before
it was inundated by Lake Oahe and Lake Sharpe.
Currently, the trees and shrubs protect livestock, provide
habitat and food for wildlife, enhance recreation areas,
and protect watersheds.

Windbreaks have been planted since the days of the
early settlers. They were planted by the settlers mainly
to protect farmsteads and livestock. Such windbreaks
are still needed. In recent years field windbreaks have
been planted to help control soil blowing. They are still
needed on thousands of acres in the county.

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

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

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

Wildlife habitat

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

Soils affect the kind and amount of vegetation that is
available to wildlife as food and cover. They also affect
the construction of water impoundments. The kind and
abundance of wildlife depend largely on the amount and
distribution of food, cover, and water. Wildlife habitat can
be created or improved by planting appropriate
vegetation, by maintaining the existing plant cover, or by
promoting the natural establishment of desirable plants.

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

The potential of the soil is rated good, fair, poor, or
very poor. A rating of good indicates that the element or
kind of habitat is easily established, improved, or
maintained. Few or no limitations affect management,
and satisfactory results can be expected. A rating of fair
indicates that the element or kind of habitat can be
established, improved, or maintained in most places.
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
stonirfess, and flood hazard. Soil temperature and soil
moisture are also considerations. Examples of grain and
seed crops are corn, wheat, oats, and barley.

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
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water capacity, wetness, surface stoniness, flood hazard,
and slope. Soil temperature and soil moisture are also
considerations. Examples of grasses and legumes are
intermediate wheatgrass, smooth bromegrass, sweet
clover, and alfalfa.

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 considerations. Examples of wild
herbaceous plants are bluestem, goldenrod,
beggarweed, western wheatgrass, and grama grasses.

Haradwood 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 bur oak, cottonwood,
currant, chokecherry, eastern redcedar, American plum,
hackberry, hawthorn, green ash, boxelder, and silver
buffaloberry. Examples of fruit-producing shrubs and
small trees that are suitable for planting on soils rated
good are Russian-olive, honeysuckle, and crabapple.

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 smartweed, wild millet, cattails, cordgrass,
rushes, sedges, and reeds.

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

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, herbs, shrubs, and trees. These areas produce
grain and seed crops, grasses and legumes, and wild
herbaceous and woody plants. The wildlife attracted to
these areas include ring-necked pheasant, meadowilark,
grgyf partridge, mourning dove, cottontail, raccoon, and
red fox.

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

Habitat for rangeland wildlife consists of areas of
shrubs and wild herbaceous plants. Wildiife attracted to
rangeland include pronghorn antelope, jackrabbit, deer,
sharptailed grouse, coyote, western meadowlark, and
lark bunting.
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Engineering

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

Information in this section is intended for land use
planning, for evaluating land use alternatives, and for
planning site investigations prior to design and
construction. The information, however, has limitations.
For example, estimates and other data generally apply
only to that part of the soil within a depth of 5 or 6 feet.
Because of the map scale, small areas of different soils
may be included within the mapped areas of a specific
8oil.

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 feet of the
surface, soil wetness, depth to a seasonal high water
table, slope, likelihood of flooding, natural soil structure
aggregation, and soil density. Data were collected about
kinds of clay minerals, mineralogy of the sand and silt
fractions, and the kind of adsorbed cations. Estimates
were made for erodibility, permeability, corrosivity, shrink-
swell potential, available water capacity, and other
behavioral characteristics affecting engineering uses.

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

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

Building site development

Table 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; moderale 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 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 facilities

Table 10 shows the degree and kind of soil limitations
that affect septic tank absorption fields, sewage lagoons,
and sanitary landfills. The limitations are considered
slight if soil properties and site features are generally
tavorable 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 tank absorption fields are areas in which
effluent from a septic tank is distributed into the soil
through subsurface tiles or perforated pipe. Only that
part of the soil between depths of 24 and 72 inches is
evaluated. The ratings are based on soil properties, site
features, and observed performance of the soils.
Permeability, a high water table, depth to bedrock or to a
cemented pan, and flooding affect absorption of the
effluent. Large stones and bedrock or a cemented pan
interfere with installation.

Unsatisfactory performance of septic tank absorption
fields, including excessively slow absorption of effluent,
surfacing of effluent, and hillside seepage, can affect
public health. Ground water can be polluted if highly
permeable sand and gravel or fractured bedrock is less
than 4 feet below the base of the absorption field, if
slope is excessive, or if the water table is near the
surface. There must be unsaturated soil material beneath
the absorption field to effectively filter the effluent. 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 2to 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 5 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 topsoil.
They are rated as a probable or improbable source of
sand and gravel. The ratings are based on soil
properties and site features that affect the removal of
‘the soil and its use as construction material. Normal
compaction, minor processing, and other standard
construction practices are assumed. Each soil is
evaluated to a depth of 5 feet.

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

The ratings are for the soil materia! below the surface
layer to a depth of 5 feet. It is assumed that soit 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, siopes 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

53

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.
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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 embankments, dikes, and levees. The
limitations are considered s/ight if soil properties and site
features are generally favorable for the indicated use
and limitations are minor and are easily overcome;
moderate if soil properties or site features are not
favorable for the indicated use and special planning,
design, or maintenance is needed to overcome or
minimize the limitations; and severe if soil properties or
site features are so unfavorable or so difficult to
overcome that special design, significant increase in
construction costs, and possibly increased maintenance
are required.

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

Pond reservoir areas hold water behind a dam or
embankment. Soils best suited to this use have low
seepage potential in the upper 60 inches. The seepage
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
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 soil blowing 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 soil blowing, 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.

Soll properties

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.



STANLEY COUNTY, SOUTH DAKOTA

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 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 a soil contains particles coarser than
sand, 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
g;aups can have a dual classification, for example, SP-

The AASHTO system classifies soils according to
those properties that affect roadway construction and
maintenancs. 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
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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 oven-dry 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
estimates are based on test data from the survey area or
from nearby areas and on field examination.

Physical and chemical properties

Table 14 shows estimates of some characteristics and
features that affect soil behavior. These estimates are
given for the major layers of each soil in the survey area.
The estimates are based on field observations and on
test data for these and similar soils.

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

Available water capacily refers to the quantity of water
that the soil is capable of storing for use by plants. The
capacity for water storage is given in inches of water per
inch of soil for each major soil layer. The capacity varies,
depending on soil properties that affect the retention of
water and the depth of the root zone. The most
important properties are the content of organic matter,
soil texture, bulk density, and soil structure. Available
water capacity is an important factor in the choice of
plants or crops to be grown and in the design and
management of irrigation systems. Available water
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
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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 immigation water and by the
frequency of water application. Hencse, the salinity of
soils in individual fields can differ greatly from the value
given in the table. Salinity affects the suitability of a soil
for crop production, the stability of soil if used as
construction material, and the potential of the soil to
corrode metal and concrete.

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

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

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

Erosion factor K indicates the susceptibility of a soil to
sheet and rill erosion by water. Factor K is one of six
factors used in the Universal Soil Loss Equation (USLE)
to predict the average annual rate of soil loss by sheet
and rill erosion in tons per acre per year. The estimates
are based primarily on percentage of silt, sand, and
organic matter (up to 4 percent) and on soil structure
and permeability. Values of K in this survey area 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 soil
blowing in cultivated areas. The groups indicate the
susceptibility to soil blowing 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.
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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 soil
blowing 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 soil blowing are used.

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

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

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
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layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These
soils have a slow rate of water transmission.

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

Flooding, the temporary inundation of an area, is
caused by overflowing streams, 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 it 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
:ielir:eate flood-prone areas at specific flood frequency
evels.

High water table (seasonal) is the highest level of a
saturated zonse in the soil in most years. The depth to a
seasonal high water table applies to undrained soils. The
estimates are based mainly on the evidence of a
saturated zone, namely grayish colors or mottles in the
soil. Indicated in table 15 are the depth to the seasonal
high water table; the kind of water table—that is,
perched or apparent; and the months of the year that
the water table commonly is high. A water table that is
seasonally high for less than 1 month is not indicated in
table 15.

An apparent water table is a thick zone of free water
in the soil. It is indicated by the level at which water
stands in an uncased borehole after adequate time is
allowed for adjustment in the surrounding soil. An
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artesian water table is under hydrostatic head, generally
beneath an impermeable layer. When this layer is
penetrated, the water level rises in an uncased borehole.
A perched water table is water standing above an
unsaturated zone. In places an upper, or perched, water
table is separated from a lower one by a dry zone.

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

Depth to bedrock is given if bedrock is within a depth
of 5 feet. The depth is based on many soil borings and
on observations during soil mapping. The rock is either
soft or hard. If the rock is soft or fractured, excavations
generally can be made with trenching machines,
backhoes, or small rippers. If the rock is hard or
massive, blasting or special equipment generally is
needed for excavations.

Potential frost action is the hkelihood 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 hlghly 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 stee! 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.
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Engineering index test data

Table 16 shows laboratory test data for several
pedons sampled at carefully selected sites in the survey
area. The pedons are representative of the series. The
soil samples were tested 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).

Soil series and morphology

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

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

The map units of each soil series are described in the
section “Soil maps for detailed planning.”

Agar series

The Agar series consists of deep, well drained soils
formed in silty loess. Permeability is moderate. These
soils are on uplands. Slopes range from 0 to 6 percent.

Agar soils are similar to McClure soils and commonly
are near Lowry, McClure, and Sully solls. Lowry soils
lack an argillic horizon. McClure soils have a subsoil that
is finer textured than that of Agar soils. Lowry and
McClure soils are in positions on the landscape similar to
those of Agar soils. Sully soils are calcareous at the
surface and lack a mollic epipedon. They are steeper
than Agar soils and are in convex areas.

Typical pedon of Agar silt loam, 0 to 3 percent slopes,
2,115 feet west and 100 feet south of the northeast
corner of sec. 33, T. 100 N, R. 77 W.

Ap—0 to 6 inches; dark grayish brown (10YR 4/2) silt
loam, very dark grayish brown (10YR 3/2) moist;
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weak fine granular structure; slightly hard, very
friable; neutral; abrupt smooth boundary.

B1—6 to 8 inches; dark grayish brown (10YR 4/2) silt
loam, very dark grayish brown (10YR 3/2) moist;
weak medium prismatic structure parting to weak
medium subangular blocky;.slightly hard, friable;
neutral; clear smooth boundary.

B2t—8 to 16 inches; dark grayish brown (10YR 4/2) silty
clay loam, very dark grayish brown (10YR 3/2)
moist; moderate medium prismatic structure parting
to weak medium and fine subangular blocky; slightly
hard, friable, slightly sticky and slightly plastic;
neutral; clear smooth boundary.

B3ca—16 to 26 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 medium subangular blocky; hard, friable,
slightly sticky and slightly plastic; few fine
accumulations of carbonate; strong effervescence;
moderately alkaline; clear wavy boundary.

C1ca—26 to 36 inches; light brownish gray (2.5Y 6/2)
silty clay loam, grayish brown (2.5Y 5/2) moist;
weak medium subangular blocky structure; hard,
friable, slightly sticky and slightly plastic; common
medium accumulations of carbonate; strong
effervescence; moderately alkaline; gradual wavy
boundary.

C2—36 to 44 inches; light brownish gray (2.5Y 6/2) silty
clay loam, dark grayish brown (2.5Y 4/2) moist;
massive; hard, friable, slightly sticky and slightly
plastic; few fine accumulations of carbonate; strong
effervescence; moderately alkaline; gradual
wavy boundary.

C3—44 to 60 inches; grayish brown (10YR 5/2) siit
loam, dark grayish brown (10YR 4/2) moist;
massive; hard, friable; few fine accumulations of
carbonate; strong effervescence; moderately
alkaline.

The thickness of the solum ranges from 21 to 40
inches and the depth to free carbonates from 12 to 26
inches. The thickness of the mollic epipedon ranges
from 10 to 20 inches.

The A horizon has value of 4 or 5 (2 or 3 moist) and
chroma of 1 or 2. It is slightly acid or neutral and is 4 to
8 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. It is silty clay loam or silt loam; it ranges from 24 to 30
percent clay. It is neutral or mildly alkaline. The B3 and
C horizons have chroma of 2 or 3. They are mildly
alkaline or moderately alkaline. In some pedons the C
horizon is silty clay or clay below a depth of 30 inches.

Canning serles

The Canning series consists of well drained soils that
are moderately deep over sand and gravel. Permeability
is moderate in the loamy sediments and rapid in the
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underlying material. These soils are on high terraces.
Slopes range from 0 to 9 percent.

Canning soils are similar to Ree soils and are near
Kirley, Murdo, Ree, and Schamber soils. Kirley soils have
a subsoil that.is finer textured than that of Canning soils.
Their position on the landscape is similar to that of
Canning soils. Murdo and Schamber soils have sand and
gravel within a depth of 20 inches. They generally are
steeper than Canning soils and are on terrace
escarpments.. Ree soils do not have sand and gravel
within a depth of 40 inches.

Typical pedon of Canning loam, 0 to 3 percent slopes,
2,500 feet south and 40 feet west of the northeast
corner of sec. 1, T. 8 N, R. 27 E.

Ap—o0 to 5 inches; dark gray (10YR 4/1) loam, very dark
gray (10YR 3/1) moist; moderate fine granular
structure; slightly hard, very friable; neutral; abrupt
smooth boundary.

B21—5 to 11 inches; brown (10YR 5/3) sandy clay
‘loam, dark brown (10YR 3/3) moist; weak medium
prismatic structure parting to weak medium
subangular blocky; hard, friable, slightly sticky;’
neutral; gradual wavy boundary.

B22t—11 to 18 inches; brown (10YR 5/3) clay loam,
dark brown (10YR 4/3) moist; moderate coarse and
medium prismatic structure parting to moderate
coarse and medium subangular blocky; hard, friable,
slightly sticky; shiny films on faces of peds; neutral;
gradual wavy boundary.

B23t—18 to 23 inches; grayish brown (10YR 5/2) clay
loam, dark grayish brown (10YR 4/2) moist;
moderate coarse prismatic structure parting to
moderate coarse and medium subangular blocky;
hard, friable, slightly sticky and slightly plastic; shiny
films on faces of peds; mildly alkaline; clear wavy
boundary.

C1ca—23 to 32 inches; light brownish gray (10YR 6/2)
sandy clay loam, grayish brown (10YR 5/2) moist;
weak coarse subangular blocky structure; hard,
friable, slightly sticky and slightly plastic; common
medium and fine accumulations of carbonate; strong
effervescence; moderately alkaline; abrupt smooth
boundary.

1IC2—32 to 60 inches; multicolored sand and gravel;
single grained; loose; slight effervescence;
moderately alkaline.

The thickness of the solum ranges from 13 to 25
inches and-the depth to free carbonates from 12 to 25
inches. The depth to sand and gravel typically is about
32 inches but ranges from 20 to 40 inches. The mollic
epipedon ranges from 8 to 15 inches in thickness.

The A horizon has value of 4 or 5 (2 or 3 moist) and
chroma of 1 or 2. It:is slightly acid or neutral and is 4 to
7 inches thick. The B2t horizon has value of 4 or 5 (2 to
4 moist) and chroma of 2 or 3. It is clday loam or sandy
clay loam; it averages as low as 30 percent clay in some
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pedons and as high as 35 percent clay in others. The C1
horizon has hue of 10YR or 2.5Y, valué of 5t0 7 (4 to 6
moist), and chroma of 2 or 3. It is clay loam or sandy
clay loam and is mildly alkaline or moderately alkaline.

Carter series

The Carter series consists of deep, moderately well
drained, very slowly permeable soils formed in clayey
material weathered from shale. These soils are in swales
and flat areas on uplands. Slopes range from 0 to 3
percent. ‘

Carter soils are near Hurley, McClure, Millboro,
Promise, and Witten soils. Hurley soils have a natric
horizon. McClure, Millboro, and Witten soils contain less
clay in the subsoil than Carter soils. Promise soils do not
have an abrupt textural change between the A and B
horizons. McClure, Millboro, and Promise soils are in the
slightly higher areas adjacent to Carter soils. Hurley and
Witten soils are in positions on the landscape similar to
those of Carter soils.

Typical pedon of Carter silt loam, in an area of Carter-
Hurley silt loams, 455 feet south and 39 feet east of the
northwest corner of sec. 11, T. 109 N., R. 79 W.

A11—0 to 2 inches; dark gray (10YR 4/1) silt loam, very
dark gray (10YR 3/1) moist; weak fine subangular
blocky structure parting to weak thin platy; slightly
hard, friable; slightly acid; clear smooth boundary.

A12—2 to 8 inches; dark gray (10YR 4/1) silty clay
loam, very dark gray (10YR 3/1) moist; weak
medium platy structure parting to weak fine granular;
hard, friable, slightly sticky; slightly acid; abrupt
smooth boundary.

B21t—8 to 11 inches; dark grayish brown (10YR 4/2)
clay, very dark grayish brown (10YR 3/2) moist;
moderate medium columnar structure; extremely
hard, extremely firm, very sticky and very plastic;
neutral; clear wavy boundary.

B22t—11 to 14 inches; dark grayish brown (10YR 4/2)
clay, very dark grayish brown (10YR 3/2) moist;
weak medium prismatic structure parting to
moderate medium blocky; extremely hard, extremely
firm, very sticky and very plastic; neutral; clear wavy
boundary.

B3—14 to 23 inches; grayish brown (10YR 5/2) clay,
dark grayish brown (10YR 4/2) moist; moderate
medium blocky structure; extremely hard, extremely
firm, very sticky and very plastic; strong
effervescence; moderately alkaline; clear wavy
boundary. ‘

C1—23 to 33 inches; grayish brown (2.5Y 5/2) clay, dark
grayish brown (2.5Y 4/2) moist; massive; extremely
hard, extremely firm, very sticky and very plastic;
strong effervescence; moderately alkaline; clear
wavy boundary.

C2cs—33 to 49:inches; grayish brown (2.5Y 5/2) clay,
dark grayish brown (2.5Y 4/2) moist; massive;
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extremely hard, extremely firm, very sticky and very
plastic; common fine and medium accumulations of
gypsum crystals; strong effervescence; moderately
alkaline; clear wavy boundary.

C3—49 to 60 inches; dark grayish brown (2.5Y 4/2) silty
clay, very dark grayish brown (2.5Y 3/2) moist;
massive; -hard, firm; sticky and plastic; few fine
accumulations of gypsum crystals; strong
effervescence; miidly alkaline.

The thickness of the solum ranges from 19 to 33
inches. The depth to free carbonates ranges from 12 to
21 inches.

The A horizon has value of 4 or 5 (2 or 3 moist) and
chroma of 1 or 2. It is slightly acid or neutral and is 6 to
10 inches thick. Some pedons have an A2 horizon. The
B2t horizon has hue of 10YR or 2.5Y and value of 4 or §
(3 or 4 moist). It is neutral to moderately alkaline. The C
horizon has hue of 5Y or 2.5Y, value of 4t0 6 (3 to 5
moist), and chroma of 2 or 3. It is mildly alkaline or
moderately alkaline.

Chantier series

The Chantier series consists of shallow, well drained,
very slowly permeable soils formed in residuum of shale.
These soils are.on uplands. They have visible
accumulations of salts within a depth of 20 inches.
Slopes range from 2 to 15 percent.

Chantier soils are near Okaton, Opal, Promise,
Sansarc, and Swanboy soils. Okaton and Sansarc soils.
do not have visible accumulations of salts in the C
horizon. They generally are steeper than Chantier soils
and are in convex areas. Opal, Promise, and Swanboy
soils are more than 20 inches deep over shale. Swanboy
soils are on alluvial fans.

Typical pedon of Chantier clay, 2 to 9 percent slopes,
850 feet west and 50 feet north of a fence extending
from the southeast corner of sec. 8, T. 5 N., R. 30 E.

A1—0 to 2 inches; grayish brown (2.5Y 5/2) clay, dark

grayish brown (2.5Y 4/2) moist; weak fine

- subangular blocky and moderate medium and fine
granular structure; hard, firm, very sticky and plastic;
slight effervescence; moderately alkaline; clear wavy
boundary.

B2—2 to 7 inches; grayish brown (2.5Y §/2) clay, dark
grayish brown (2.5Y 4/2) moist; weak medium and
coarse subangular. blocky structure; extremely hard,
extremely firm, very sticky and plastic; slight
effervescence; moderately alkaline; clear wavy
boundary.

Cicssa—7 to 13 inches; grayish brown (2.5Y 5/2) clay,
dark grayish brown (2.5Y 4/2) moist; weak medium
and coarse subangular blocky structure; extremely
hard, extremely firm, sticky and plastic; shiny
pressure faces; many fine accumulations of salt and
gypsum crystals; slight effervescence; strongly
alkaline; clear wavy boundary.
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C2—13 to 18 inches; light brownish gray (2.5Y 6/2) and
grayish brown (2.5Y 5/2) shaly clay, grayish brown
(2.5Y 5/2) moist; massive; very hard, very firm,
sticky and plastic; 25 to 40 percent shale fragments;
common yellowish brown (10YR 5/6) iron stains;
few fine accumulations of salt and gypsum crystals;
slight effervescence; moderately alkaline; clear wavy
boundary.

Cr—18 to 60 inches; light olive gray (5Y 6/2) soft shale,
dark gray (5Y 4/1) and grayish brown (2.5Y 5/2)
moist; brittle when dry; few brownish yellow (10YR
6/6) and yellowish brown (10YR 5/6) iron stains on
shale plates; few fine accumulations of salt and
gypsum crystals in seams.

The thickness of the solum ranges from 5 to 15
inches. The depth to shale ranges from 10 to 20 inches.
The A and B horizons have hue of 2.5Y or 5Y, value

of 5 or 8 (4 or 5 moist), and chroma of 1 or 2. They
range from mildly alkaline to strongly alkaline. The A
horizon is 1 inch to 3 inches thick. The C horizon has
hue of 2.5Y or 5Y, value of 4 to 6 (3 to 5 moist), and
chroma of 1 or 2. Seams of white to pale olive bentonite
are in the Cr horizon in some pedons. They are 1 inch to
6 inches thick.

Dorna series

The Dorna series consists of deep, well drained soils
formed in silty material over clayey sediments.
Permeability is moderate in the solum and slow in the
underlying material. These soils are on terraces. Slopes
range from 0 to 2 percent.

Dorna soils are similar to Lowry soils and are near
Agar, Lowry, and Sully soils. None of the nearby soils
have a clayey C horizon between depths of 20 and 40
inches. Agar and Lowry soils are in positions on the
landscape similar to those of Dorna soils. Sully soils are
steeper than Dorna soils and are in convex areas.

Typical pedon of Dorna silt loam, 1,780 feet west and

- 120 feet south of the northeast comer of sec. 35, T. 110

N, R. 77 W.

Ap—0 to 5 inches; grayish brown (10YR 5/2) silt loam,
very dark grayish brown (10YR 3/2) moist; weak fine
granular structure; soft, very friable; mildly alkaline;
abrupt smooth boundary.

A12—5 to 9 inches; grayish brown (10YR 5/2) silt loam,
very dark grayish brown (10YR 3/2) moist; weak
coarse prismatic structure; slightly hard, very friable;
mildly alkaline; abrupt smooth boundary.

A13—9 o0 15 inches; dark grayish brown (10YR 4/2) silt
loam, very dark brown (10YR 2/2) moist; weak
coarse prismatic structure; slightly hard, very friable;
strong effervescence; mildly alkaline; abrupt smooth
boundary.

C1—15 to 24 inches; brown (10YR 5/3) silt loam, dark
grayish brown (10YR 4/2) moist; weak coarse
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prismatic structure; slightly hard, very friable; few
fine striations of carbonate; strong effervescence;
moderately alkaline; abrupt smooth boundary.

IC2ca—24 to 31 inches; brown (10YR 5/3) clay, dark
brown (10YR 4/3) and dark grayish brown (10YR 4/
2) moist; moderate medium and fine subangular
blocky structure; hard, firm, sticky and plastic; many
medium accumulations of carbonate; violent
effervescence; moderately alkaline; clear wavy
boundary. ,

IIC3—31 to 42 inches; brown (10YR 5/3) clay, dark
brown (10YR 4/3) moist; massive; very hard, firm,
sticky and plastic; few fine accumulations of
carbonate; strong effervescence; moderately
alkaline; clear wavy boundary.

1IC4—42 to 48 inches; brown (10YR 5/3) clay, dark
brown (10YR 4/3) moist; massive; very hard, firm,
sticky and plastic; few fine accumulations of
carbonate and salt crystals; strong effervescence;
moderately alkaline; clear wavy boundary.

1IC5—48 to 60 inches; grayish brown (10YR 5/2) clay,
dark brown (10YR 4/3) moist; massive; hard, firm,
sticky and plastic; few fine accumulations of salit
crystals; strong effervescence; moderately alkaline.

The depth to the clayey IIC horizon typically is about
24 inches but ranges from 20 to 40 inches. Some
pedons have a buried A horizon. The depth to free
carbonates ranges from 4 to 10 inches.

The A horizon has value of 3 to 5 (2 or 3 moist). It is
neutral or mildly alkaline and is 10 to 18 inches thick.
The C horizon has value of 5 or 6 (4 or 5 moist). It is
mildly alkaline or moderately alkaline. The IIC horizon
has hue of 10YR or 2.5Y and value of 50r 6 (4 or 5
moist). It is clay or silty clay.

Hoven series

The Hoven series consists of deep, poorly drained
soils formed in local alluvium. Permeabllity is very slow.
These soils are in closed depressions in the uplands.
Slopes are less than 1 percent.

Hoven soils are near Agar, Hurley, Kolls, McClure, and
Promise soils on uplands. Agar, Kolls, McClure, and
Promise soils do not have a natric horizon. Also, the
Agar, McClure, and Promise soils are well drained.
Hurley soils are moderately well drained.

Typical pedon of Hoven silt loam, 50 feet west and
2,600 feet north of the southeast corner of sec. 21, T.
109 N, R. 79 W.

A2—0 to 2 inches; gray (10YR 5/1) silt loam, very dark
gray (10YR 3/1) moist; weak thin platy and weak
fine granular structure; soft, very friable; neutral;
abrupt wavy boundary.

B21t—2 to 5 inches; dark gray (10YR 4/1) clay, very
dark gray (10YR 3/1) moist; moderate medium
columnar structure parting to strong medium blocky;
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extremsly hard, very firm, sticky and plastic; thin
continuous gray (10YR 5/1) coatings on tops of
columns and thin patchy coatings on vertical faces
of peds; mildly alkaline; gradual wavy boundary.

B22t—5 to 10 inches; dark gray (10YR 4/1) clay, very
dark gray (10YR 3/1) moist; weak coarse prismatic
structure parting to moderate fine blocky; extremely
hard, very firm, sticky and plastic; moderately
alkaline; clear wavy boundary.

B3g—10 to 15 inches; gray (5Y 5/1) clay, very dark gray
(5Y 3/1) moist; weak coarse subangular blocky
structure; very hard, very firm, sticky and plastic;
slight effervescence; moderately alkaline; gradual
wavy boundary.

C1g—15 to 32 inches; gray (5Y 5/1) clay, very dark gray
(5Y 3/1) moist; massive; very hard, very firm, sticky
and plastic; strong effervescence; moderately
alkaline; gradual wavy boundary.

C2g-—32 to 60 inches; gray (5Y 5/1) clay, dark gray (5Y
4/1) moist; massive; hard, firm, sticky and plastic;
few fine accumulations of carbonate and gypsum
crystals; strong effervescence; moderately alkaline.

The solum is 15 to 30 inches thick. Some pedons
have a thin A1 horizon. The A2 horizon has value of 5 to
7 (3 or 4 moist). It dominantly is silt loam but in some
pedons is silty clay loam. It is slightly acid or neutral and
is 2 to 6 inches thick. The B2t horizon has hue of 10YR
or 2.5Y, value of 4 or 5 (3 or 4 moist), and chroma of 1
or 2. It is clay or silty clay. 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 is clay or silty clay and is moderately
alkaline or strongly alkaline.

Hurley series

The Hurley series consists of deep, moderately well
drained soils formed in material weathered from shale.
Permeability is very slow. These soils are on uplands
Slopes range from 0 to 3 percent.

Hurley soils are near Carter, McClure, Opal, Promise,
and Sansarc soils on uplands and Swanboy soils on

- alluvial fans. None of these nearby soils have a natric

horizon. Aiso, Sansarc soils have shale within a depth of
20 inches.

Typical pedon of Hurley silt Ioam, 0 to 3 percent
slopes, 225 feet north and 2,465 feet west of the
southeast corner of sec. 16, T. 5 N., R. 30 E.

A2—0 to 3 inches; gray (10YR 5/1) silt loam, very dark
gray (10YR 3/1) moist; weak and moderate very thin
and thin platy structure parting to weak fine granular;
soft, very friable; neutral; abrupt smooth boundary.

B21t—3 to 7 inches; dark grayish brown (10YR 4/2)
clay, very dark grayish brown (10YR 3/2) moist;
moderate medium columnar structure parting to
strong medium blocky; extremely hard, very firm,
sticky and plastic; mildly alkaline; gradual wavy
boundary.
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B22t—7 to 11 inches; grayish brown (10YR 5/2) clay,

very dark grayish brown (10YR 3/2) moist; strong

. medium and fine blocky structure; extremely hard,
very firm, sticky and plastic; moderately alkaline;
clear wavy. boundary.

B3ca—11 to 19 inches; grayish brown (2.5Y 5/2) clay,
very dark grayish brown (2.5Y 3/2) moist; moderate
medium and fine blocky structure; very hard, very
firm, sticky and plastic; few fine crystals of gypsum;
common fine accumulations of carbonate; slight
effervescence; moderately alkaline; gradual wavy
boundary.

Cicacs—19 to 29 inches; light brownish gray (2.5Y 6/2)
clay, dark grayish brown (2.5Y 4/2) moist; massive;
very hard, firm, sticky and plastic; few fine
accumulations of gypsum crystals; common fine
accumulations of carbonate; strong effervescence;
moderately alkaline; gradual wavy boundary.

C2cs—29 to 39 inches; olive gray (5Y 5/2) clay, olive
gray (5Y 4/2) moist; massive; very hard, very firm,
sticky and plastic; common fine distinct iron stains,
yellowish brown (10YR 5/6) moist; common fine
accumulations of gypsum crystals; few fine
accumulations of carbonate; strong effervescence;
moderately alkaline; clear wavy boundary.

C3—39 to 60 inches; gray (5Y 5/1) clay, very dark gray
(5Y 3/1) moist; massive; very hard, firm, sticky and
plastic; common fine distinct iron stains, yellowish
brown (10YR 5/6) moist; few fine accumulations of
gypsum crystals; strong effervescence; moderately
alkaline.

The thickness of the solum ranges from 13 to 30
inches, and the depth to free carbonates ranges from 4
to 12 inches. Accumulations of salts are above or in the
horizons having accumulated carbonates.

Some pedons have a thin A1 horizon. The A2 horizon
has value of 4 to 6 (3 or 4 moist) and chroma of 1 or 2.
It dominantly is silt loam but in some pedons is silty clay
loam. It is 1 inch 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 mildly alkaline to strongly
alkaline.

Inavale series

The Inavale series consists of deep, somewhat
excessively drained, rapidly permeable soils formed in
stratified sandy alluvium. These soils are on flood plains.
Slopes range from 0 to 2 percent.

inavale soils are near Munjor and Nimbro soils. Munjor
soils are coarse-loamy. Nimbro soils are fine-loamy and
have a mollic epipedon.

Typical pedon of Inavale fine sand, 1,150 feet wast
and 1,890 feet north of the southeast corner of sec. 32,
T.6N.,, R.31E.

A1—0 to 7 inches; light brownish gray (10YR 6/2) fine
sand, dark grayish brown (10YR 4/2) moist; weak
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medium granular structure; loose; partly
decomposed organic matter in the upper 1/2 to 1
inch; slight effervescence; neutral; clear smooth
boundary.

C—7 to 60 inches; pale brown (10YR 6/3) fine sand,
dark grayish brown (10YR 4/2) moist; single grained;
loose; slight effervescence; mildly alkaline.

The A horizon has value of 5 or 6 (4 or 5§ moist) and
chroma of 2 or 3. It dominantly is fine sand but in some
pedons is loamy fine sand or sand. It is neutral or mildly
alkaline and is 5 to 9 inches thick. The C horizon has
value of 6 or 7 (4 or 5 moist). It dominantly is fine sand,
but in some pedons it is sand or loamy sand and in
some it has thin lenses of silty and gravelly material. It is
neutral to moderately alkaline.

Kirley series

The Kirley series consists of deep, well drained soils
formed in alluvium. Permeability is moderately slow.
These soils are on high terraces. Slopes range from 0 to
6 percent.

Kirley soils are near Okaton, Ree, Sansarc, and
Schamber soils. Okaton and Sansarc soils are shallow to
shale. Ree soils are fine-loamy. Their position on the
landscape is similar to that of Kirley soils. Schamber
soils are very shallow to sand and gravel. They are
steeper than Kirley soils and are on terrace escarpments
and on the higher ridges. Okaton and Sansarc soils
generally are steeper than Kirley soils and are in
drainageways.

Typical pedon of Kirley loam, 0 to 3 percent siopes, 25
feet east and 175 feet north of the southwest corner of
sec. 19, T.9N,R. 25 E.

Ap—0 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
moderate medium granular; slightly hard, friable;
neutral; abrupt smooth boundary.

A12—5 to 8 inches; dark grayish brown (10YR 4/2) clay
loam, very dark grayish brown (10YR 3/2) moist;
weak medium subangular blocky structure parting to
moderate medium granular; slightly hard, friable;
neutral; clear smooth boundary.

B21t—8 to 14 inches; grayish brown (10YR 5/2) clay,
very dark grayish brown (10YR 3/2) moist; weak
medium prismatic structure parting to moderate
medium subangular blocky; very hard, firm, sticky
and plastic; shiny films on faces of peds; neutral;
clear smooth boundary.

B22t—14 to 17 inches; grayish brown (2.5Y 5/2) clay,
dark grayish brown (2.5Y 4/2) moist; weak medium
prismatic structure parting to moderate medium
subangular blocky; very hard, very firm, sticky and
plastic; shiny films on faces of peds; slight
effervescence; moderately alkaline; clear smooth
boundary.
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B3ca—17 to 31 inches; grayish brown (2.5Y 5/2) clay,
dark grayish brown (2.5Y 4/2) moist; weak coarse
prismatic structure parting to moderate medium
subangular blocky; very hard, firm, sticky and plastic;
shiny films on faces of peds; common fine soft
accumulations of carbonate; strong effervescence;
moderately alkaline; gradual smooth boundary.

C1ca—31 to 52 inches; light brownish gray (2.5Y 6/2)
clay loam, grayish brown (2.5Y 5/2) moist; massive;
hard, firm, slightly sticky and slightly plastic;
common fine soft accumulations of carbonate;
violent effervescence; moderately alkaline; gradual
smooth boundary.

C2—52 to 60 inches; light brownish gray (2.5Y 6/2)
loam, grayish brown (2.5Y 5/2) moist, massive; soft,
friable; few fine soft accumulations of carbonate;
strong effervescence; moderately alkaline.

The thickness of the solum typically is about 31 inches
but ranges from 20 to 40 inches. The mollic epipedon
ranges from 7 to 18 inches in thickness. The depth to
free carbonates ranges from 12 to 24 inches.

The A horizon has value of 4 or 5 (2 or 3 moist) and
chroma of 1 or 2. It is slightly acid or neutral and is 4 to
8 inches thick. The B2t horizon has value of 4 to 6 (3 to
5 moist) and chroma of 2 or 3. It is clay, clay loam, or
sandy clay; it averages as low as 35 percent clay in
some pedons and as high as 50 percent clay in others.
The C horizon has hue of 10YR or 2.5Y, value of 5to 7
(4 to 6 moist), and chroma of 2 to 4. It typically is clay
loam or loam, but in some pedons it is clay and in some
is stratified with coarser material. It is mildly alkaline or
moderately alkaline.

Kolis series

The Kolls series consists of deep, poorly drained soils
formed in local alluvium. Permeability is very slow. These
soils are in closed depressions in the uplands. Slopes
are less than 1 percent.

Kolls soils are near Hoven, Hurley, McClure, Promise,
and Witten soils on uplands. Hoven and Hurley soils
have a natric horizon. McClure and Promise soils are
well drained. Witten soils have an argillic horizon. They
are moderately well drained. Hoven soils are in the same
position on the landscape as Kolls soils. Hurley and
Witten soils are in swales and flat areas.

Typical pedon of Kolls clay, 300 feet north and 150
feet west of the southeast corner of sec. 21, T. 109 N.,
R. 79 W.

A1—0 to 4 inches; dark gray (10YR 4/1) clay, very dark
gray (10YR 3/1) moist; moderate fine granular and
moderate medium blocky structure; hard, firm, sticky
and plastic; mildly alkaline; clear wavy boundary.

B2—4 to 12 inches; gray (10YR 5/1) clay, very dark gray
(10YR 3/1) moist; weak coarse prismatic structure
parting to moderate medium blocky; extremely hard,
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firm, very sticky -and very plastic; strong
effervescence; moderately alkaline; clear wavy
boundary.

B3g—12 to 20 inches; dark gray (5Y 4/1) clay, very dark
gray (5Y 3/1) moist; weak coarse blocky structure;
extremely hard, very firm, very sticky and very
plastic; strong effervescence; moderately alkaline;
gradual wavy boundary.

C1g—20 to 28 inches; gray (5Y 5/1) clay, dark gray (5Y
4/1) moist; weak coarse blocky. structure; very hard,
very firm, sticky and plastic; few fine hard
accumulations of carbonate; strong effervescence;
moderately alkaline; gradual wavy boundary.

C2gca—28 to 42 inches; gray (5Y 5/1) clay, dark gray
(5Y 4/1) moist; massive; very hard, very firm, sticky
and plastic; few fine concretions and few medium
soft accumulations of carbonate; strong
effervescence; moderately alkaline; gradual wavy
boundary.

C3gca—42 to 60 inches; gray (5Y 5/1) clay, dark gray
(5Y 4/1) moist; few fine faint light yellowish brown
(10YR 6/4) mottles; massive; very hard, very firm,
sticky and plastic; few fine concretions and few
medium accumulations of carbonate; strong
effervescence; moderately alkaline.

The thickness of the solum ranges from 18 to 40
inches. Free carbonates are within 5 inches of the
surface.

The A horizon is neutral in hue or has hue of 10YR or
2.5Y and value of 4 or 5 (2 or 3 moist). It dominantly is
clay but in some pedons is silty clay. It is mildly alkaline
or moderately alkaline and is 2 to 5 inches thick. The B2
horizon is neutral or has hue of 10YR or 2.5Y and value
of 4 or 5 (2 to 4 moist). It is mildly alkaline or moderately
alkaline. The C horizon has hue of 2.5Y or 5Y, value of 5
or 6 (4 or 5 moist), and chroma of 1 to 3. It is mildly
alkaline or moderately alkaline. In some pedons shale is
40 to 60 inches from the surface.

Lakoma series

The Lakoma series consists of moderately deep, well
drained, slowly permeable soils formed in residuum of
shale. These soils are on uplands. Slopes range from 3
to 25 percent.

Lakoma soils are near Okaton, Opal, Promise, and
Swanboy soils. Okaton soils have shale within a depth of
20 inches. They commonly are steeper than Lakoma
soils. Opal soils have a mollic epipedon and contain
more clay than Lakoma soils. Promise and Swanboy
soils do not have shale within a depth of 40 inches.
Swanboy soils are on alluvial fans.

Typical pedon of Lakoma clay, 3 to 6 percent slopes,
2,335 feet east and 220 feet north of the southwest
corner of sec. 16, T.4 N, R. 25 E.

A1—0 to 5 inches; dark grayish brown (2.5Y 4/2) clay,
very dark grayish brown (2.5Y 3/2) moist; crushing
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to grayish brown (2.5Y 5/2) dry and dark grayish
brown (2.5Y 4/2) moist; moderate fine granular
structure; slightly hard, friable, sticky and plastic;
slight effervescence; mildly alkaline; clear smooth
boundary.

B2—5 to 13 inches; grayish brown (2.5Y 5/2) clay, dark
grayish brown (2.5Y 4/2) moist; crushing to light
brownish gray (2.5Y 6/2) dry and grayish brown
(2.5Y 5/2) moist; moderate medium prismatic
structure parting to weak medium subangular blocky;
hard, firm but crumbly, sticky and plastic; strong
effervescence; mildly alkaline; clear smooth
boundary.

B3—13 to 21 inches; light brownish gray (2.5Y 6/2) clay,
grayish brown (2.5Y 5/2) moist; moderate medium
subangular blocky structure; hard, firm, sticky and
plastic; few medium accumulations of carbonate;
strong effervescence; moderately alkaline; clear
smooth boundary. ,

C1—21 to 29 inches; light brownish gray (2.5Y 6/2)
shaly clay, grayish brown (2.5Y 5/2) moist, massive;
hard, firm, sticky and plastic; few medium
accumulations of carbonate; strong effervescence;
moderately alkaline; clear smooth boundary.

Cr1cs—29 to 45 inches; light gray (2.5Y 7/2) soft shale,
grayish brown (2.5Y 5/2) moist; strong medium and

_ thick platy structure; common gypsum crystals
between shale plates; strong effervescence; mildly
alkaline; gradual smooth boundary.

Cr2—45 to 60 inches; light gray (2.5Y 7/2) soft shale,
grayish brown (2.5Y 5/2) moist; strong thick platy
structure; few gypsum crystals between shale plates;
strong effervescence; moderately alkaline.

The thickness of the solum ranges from 16 to 26
inches. The depth to shale ranges from 20 to 40 inches.

The A horizon has hue of 10YR or 2.5Y, value of 4 to
6 (3 to 5 moist), and chroma of 2 or 3. It dominantly is
clay but is silty clay in some pedons. It is mildly alkaline
or moderately alkaline and is 4 to 6 inches thick. The B
horizon has hue of 10YR or 2.5Y and chroma of 2 or 3.
The C horizon has hue of 10YR or 2.5Y, value of 5to 7
(4 to 6 moist), and chroma of 2 to 4. It is mildly alkaline
or moderately alkaline.

Lowry series

The Lowry series consists of deep, well drained,
moderately permeable soils formed in silty loess. These
soils are on uplands and terraces. Slopes range from 0
to 9 percent. '

Lowry soils are similar to Dorna soils and are near
Agar, Dorna, and Sully soils. Agar soils have an argillic
horizon and are fine-silty. Dorna soils have a clayey C
horizon between depths of 20 and 40 inches. Sully soils
lack a mollic epipedon and have free carbonates near
the surface. They generally are steeper than Lowry soils
and are in convex areas.

SOIL SURVEY

. Typical pedon of Lowry silt loam, 0 to 3 percent
slopes, 136 feet north and 57 feet west of the southeast
corner of sec. 14, T. 109 N., R. 76 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, very friable;
neutral; abrupt smooth boundary.

B2—7 to 14 inches; dark grayish brown (10YR 4/2) silt
loam, very dark grayish brown (10YR 3/2) moist;
weak coarse prismatic structure; slightly hard, very
friable; slight effervescence in spots only; mildly
alkaline; clear smooth boundary.

B3—14 to 20 inches; grayish brown (10YR 5/2) silt
loam, very dark grayish brown (10YR 3/2) moist;
weak coarse prismatic structure parting to weak
medium subangular blocky; slightly hard, very friable;
slight effervescence; moderately alkaline; clear
smooth boundary.

Cica—20 to 36 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 medium
subangular blocky; slightly hard, friable; few fine
striations of carbonate; strong effervescence;
moderately alkaline; clear smooth boundary.

C2—36 to 60 inches; light brownish gray (2.5Y 6/2) silt
loam, grayish brown (2.5Y 5/2) moist; massive;
slightly hard, friable; strong effervescence;
moderately alkaline.

The thickness of the solum ranges from 18 to 30
inches and the depth to free carbonates from 8 to 20
inches. The mollic epipedon is 8 to 20 inches thick.

The A horizon has value of 4 or 5 (2 or 3 moist) and
chroma of 2 or 3. It is neutral or mildly alkaline and is 6
to 10 inches thick. The B 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 5 or
6 (4 or 5 moist), and chroma of 2 or 3. In some pedons
the lower part of this horizon is loam.

McClure series

The McClure series consists of deep, well drained
soils formed in silty material and in the underlying clayey
sediments. Permeability is moderately slow through the
subsoil and slow in the underlying material. These soils
are on uplands. Slopes range from 0 to 6 percent.

McClure soils are similar to Agar soils and are near
Agar, Carter, Hoven, Hurley, and Millboro soils. Agar
soils are fine-silty. The subsoil of Carter and Millboro
soils is finer textured than that of McClure soils. Also,
Carter soils have an abrupt textural change between the
A and B horizons. Hoven and Hurley soils have a natric
horizon. Carter and Hurley soils are nearly level and are
on the lower parts of the landscape. Hoven soils are in
depressions.
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Typical pedon of McClure silt loam, 3 to 6 percent
slopes, 1,590 feet west and 90 feet north of the
southeast corner of sec. 33, T. 109 N,, R. 77 W.

A11—0 to 5 inches; dark grayish brown (10YR 4/2) silt
loam, very dark brown (10YR 2/2) moist; weak thin
platy structure parting to weak fine granular; slightly
hard, friable; slightly acid; clear smooth boundary.

A12—5 to 9 inches; dark grayish brown (10YR 4/2) silt
loam, very dark grayish brown (10YR 3/2) moist;
weak medium and fine subangular blocky structure;
slightly hard, friable; slightly acid; clear smooth
boundary.

B21t—9 to 14 inches; brown (I0YR 5/3) silty clay loam,
dark brown (10YR 3/3) moist; weak medium
prismatic structure parting to moderate fine
subangular blocky; hard, firm, sticky and plastic;
neutral; clear wavy boundary.

B22t—14 to 19 inches; brown (10YR 5/3) silty clay loam,
dark brown (10YR 4/3) moist; weak medium
prismatic structure parting to moderate medium
subangular blocky; hard, firm, sticky and plastic;
mildly alkaline; clear wavy boundary.

B31ca—19 to 24 inches; pale brown (10YR 6/3) silty
clay loam, brown (10YR 5/3) moist; weak medium
prismatic structure parting to moderate medium
subangular blocky; hard, firm, sticky and plastic;
strong effervescence; moderately alkaline; clear
wavy boundary.

1IB32ca—24 to 34 inches; grayish brown (2.5Y 5/2) clay,
dark grayish brown (2.5Y 4/2) moist; weak coarse
prismatic structure parting to moderate medium
subangular blocky; very hard, very firm, sticky and
plastic; common medium soft accumulations of
carbonate; violent effervescence; moderately
alkaline; clear wavy boundary.

lIC1ca—34 to 46 inches; grayish brown (2.5Y 5/2) clay,
dark grayish brown (2.5Y 4/2) moist; massive; very
hard, very firm, sticky and plastic; common fine soft
accumulations of carbonate; strong effervescence;
moderately alkaline; gradual wavy boundary.

1IC2—46 to 60 inches; light brownish gray (2.5Y 6/2)
silty clay, grayish brown (2.5Y 5/2) moist; massive;
hard, firm, sticky and plastic; strong effervescencs;
moderately alkaline.

. The thickness of the solum ranges from 18 to 38
inches and the depth to free carbonates from 16 to 30
inches. The thickness of the mollic epipedon ranges
from 7 to 18 inches. The depth to contrasting clayey
sediments ranges from 20 to 40 inches.

The A horizon has value of 4 or 5 (2 or 3 moist) and
chroma of 1 or 2. It is 5 to 10 inches thick and is slightly
acid or neutral. The B2t 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 silty clay loam or silty clay; it averages as low as
35 percent clay in some pedons and as high as 45
percent clay in others. It is neutral or mildly alkaline. The
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IIC horizon has hue of 2.5Y or 5Y, value of 5t0 7 (4 to 6
moist), and chroma of 2 to 4. It is silty clay or clay and is
mildly alkaline or moderately alkaline.

Millboro series

The Miliboro series consists of deep, well drained soils
formed in clayey material weathered from shale.
Permeability is slow. These soils are on uplands. Slopes
range from O to 6 percent.

Millboro soils are similar to Witten soils and are near
Carter, Hurley, McClure, Opal, Promise, and Witten soils.
Carter soils have an abrupt textural change between the
A and B horizons. Hurley soils have a natric horizon.
McClure soils contain less clay in the B2t horizon than
Millboro soils. Opal and Promise soils lack an argillic
horizon. Witten soils have a mollic epipedon that is more
than 20 inches thick. Carter, Hurley, and Witten soils are
in swales and are nearly level. Opal and Promise soils
are on positions on the landscape similar to those of
Millboro soils. ‘

Typical pedon of Millboro silty clay loam, 3 t0 6
percent slopes, 1,710 feet east and 75 feet north of the
center of sec. 4, T. 109 N.,, R. 79 W.

Ap—O0 to 5 inches; dark grayish brown (10YR 4/2) silty
clay loam, very dark grayish brown (10YR 3/2)
moist; weak medium subangular blocky structure;
hard, firm, sticky and plastic; neutral; abrupt smooth
boundary.

A12—S5 to 8 inches; dark grayish brown (10YR 4/2) silty
clay loam, very dark grayish brown (10YR 3/2)
moist; weak coarse subangular blocky structure;
hard, firm, sticky and plastic; neutral; clear smooth
boundary.

B21t—8 to 14 inches; dark grayish brown (2.5Y 4/2)
clay, very dark grayish brown (2.5Y 3/2) moist;
moderate fine subangular blocky structure; very
hard, firm, sticky and plastic; mildly alkaline; clear
smooth boundary.

B22t—14 to 18 inches; grayish brown (2.5Y 5/2) clay,
dark grayish brown (2.5Y 4/2) moist; moderate
medium prismatic structure parting to moderate
medium subangular blocky; very hard, firm, sticky
and plastic; few dark grayish brown (10YR-4/2)
tongues, very dark grayish brown (10YR 3/2) moist;
strong effervescence; mildly alkaline; clear smooth
boundary.

B3ca—18 to 36 inches; light brownish gray (2.5Y 6/2)
clay, grayish brown (2.5Y 5/2) moist; moderate
medium blocky structure; very hard, firm, sticky and
plastic; common pressure faces and slickensides;
common medium accumulations of carbonate;
violent effervescence; moderately alkaline; clear
wavy boundary.

C1—36 to 45 inches; grayish brown (2.5Y 5/2) clay, dark
grayish brown (2.5Y 4/2) moist; massive; very hard,
very firm, very sticky and very plastic; strong
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effervescence; moderately alkaline; gradual wavy
boundary. ‘

C2—45 to 60 inches; grayish brown (2.5Y 5/2) clay, dark
grayish brown (2.5Y 4/2) moist; massive; very hard,
very firm, sticky and plastic; few fine accumulations
of salt and gypsum crystals; strong effervescence;

-moderately alkaline.

The thickness of the solum ranges from 18 to 42
inches. The depth to free carbonates generally ranges
from 7 to 20 inches, but in some cultivated areas free
carbonates are at the surface.

The A horizon has hue of 10YR or 2.5Y, value of 3 or
4 (2 or 3 moist), and chroma of 1 or 2. It dominantly is
silty clay loam but in some pedons is silty clay or clay. It
is 4 to 8 inches thick. The B2t horizon has hue of 10YR
or 2.5Y. ltis clay or siity clay and is neutral or mildly
alkaline. The C horizon has hue of 2.5Y or 5Y, value of 5
or 6 (4 or 5 moist), and chroma of 2 or 3. It is silty clay
or clay and is mildly alkaline or moderately alkaline.

Munjor series

The Munjor series consists of deep, well drained and
moderately well drained soils formed in loamy and sandy
alluvium. Permeability is moderately rapid. These soils
are on flood plains. Slopes range from 0 to 2 percent.

Munjor soils are near Inavale, Nimbro, and Wendte
soils on flood plains. Inavale soils are sandy, Nimbro
soils are fine-loamy, and Wendte soils have a fine
textured control section.

Typical pedon of Munjor fine sandy loam, in an area of
Munjor-Inavale complex, 700 feet west of the northeast
corner of sec. 5, T. 5 N., R. 31 E.

A1—0 to 6 inches; grayish brown (10YR §/2) fine sandy
loam, dark grayish brown (10YR 4/2) moist; weak
fine granular structure; soft, very friable; strong
effervescence; mildly alkaline; abrupt smooth
boundary.

C1—6 to 15 inches; light brownish gray (10YR 6/2)
loam, dark grayish brown (10YR 4/2) moist; weak
coarse subangular blocky structure; slightly hard,
very friable; strong effervescence; moderately
alkaline; clear smooth boundary.

C2—15 to 38 inches; light brownish gray (10YR 6/2) fine
sandy loam stratified with thin lenses of clay loam or
clay, dark grayish brown (10YR 4/2) moist; massive;
slightly hard, very friable; strong effervescence;
moderately alkaline; clear smooth boundary.

C3—38 to 45 inches; light brownish gray (10YR 6/2)
loamy fine sand, dark grayish brown (10YR 4/2)
moist; massive; loose; strong effervescence;
moderately alkaline; clear smooth boundary.

C4—45 to 60 inches; light brownish gray (10YR 6/2)
10am, grayish brown (I0YR 5/2) moist; massive;
soft, very friable; strong effervescence; mildly
alkaline.

SOIL SURVEY

The thickness of the solum ranges from 3 to 15
inches. The depth to free carbonates is less than 10
inches.

The A horizon has value of 5 to 7 (3 to 5 moist) and
chroma of 1 or 2. It dominantly is fine sandy loam but in
some pedons is loamy sand, loam, or sandy loam. It is
mildly alkaline or moderately alkaline and is 4 to 10
inches thick. The C horizon has value of 5to 7 (4 to 6
moist) and chroma of 2 or 3. It has strata that range
from loam to loamy sand or has thin layers of silt or clay.

Murdo series

The Murdo series consists of well drained soils formed -
in loamy material that is shallow over sand and gravel.
These soils are on high terraces. Permeability is
moderate or moderately rapid through the solum and
rapid in the underlying sand and gravel. Slopes range
from 6 to 30 percent.

Murdo soils are near Canning, Okaton, Opal, Sansarc,
and Schamber soils. Canning soils do not have sand and
gravel within a depth of 20 inches. They generally are
less sloping than Murdo soils. Okaton, Opal, and
Sansarc soils are clayey and are underlain by shale.
Schamber soils lack a mollic epipedon and an argillic
horizon.

Typical pedon of Murdo loam, in an area of Schamber-
Murdo complex, 6 to 15 percent slopes, 1,200 feet west
and 180 feet south of northeast corner of sec. 19, T. 9
N.,R. 27 E.

A1—0 to 2 inches; dark grayish brown (10YR 4/2) loam,
very dark grayish brown (10YR 3/2) moist; weak fine
granular and subangular blocky structure; soft,
friable; neutral; abrupt smooth boundary.

B21t—2 to 8 inches; dark brown (10YR 4/3) clay loam,
dark brown (10YR 3/3) moist; weak medium
prismatic structure parting to moderate fine
subangular blocky; slightly hard, firm, sticky; neutral;
clear smooth boundary.

B22t—8 to 15 inches; brown (10YR 5/3) clay loam, dark
brown (10YR 4/3) moist; weak medium prismatic
structure parting to moderate fine subangular blocky;
slightly hard, firm, sticky; neutral; gradual smooth
boundary.

B3ca—15 to 17 inches; brown (10YR 5/3) sandy loam,
dark brown (10YR 4/3) moist; weak medium
subangular blocky structure; slightly hard, friable;
few fine accumulations of carbonate; strong
effervescence; mildly alkaline; gradual wavy
boundary. :

lIC1ca—17 to 27 inches; brown (10YR 5/3) sand an
gravel, brown (10YR 4/3) moist; single grained;
loose; thick lime crusts on gravel; violent
effervescence; moderately alkaline; gradual wavy
boundary.

I1C2—27 to 45 inches; pale brown (10YR 6/3) sand and
gravel, brown (10YR 5/3) moist; single grained;
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- loose; strong effervescence; moderately alkaline;
gradual wavy boundary.
1IC3—45 to 60 inches; yellowish brown (10YR 5/6) sand
and gravel, yellowish brown (10YR 5/6) moist; single
grained; loose; strong effervescence; moderately
alkaline. '

The thickness of the solum, which is the same as the
depth to sand and gravel, ranges from 12 to 20 inches.
The mollic epipedon is 7 to 12 inches thick. Lime crusts
are on the undersides of pebbles.

The A horizon has value of 4 or 5 (2 or 3 moist). It
dominantly is loam but is gravelly loam in some pedons.
It is slightly acid or neutral and is 2 to 4 inches thick.
The B2t horizon has chroma of 2 or 3. It typically is clay
loam but is loam, gravelly loam, or gravelly clay loam in
some pedons. It is neutral or mildly alkaline. The IIC
horizon commonly is stratified and crossbedded. It is
mildly alkaline or moderately alkaline.

Nimbro series

The Nimbro series consists of deep, well drained and
moderately well drained soils formed in loamy alluvium.
Permeability is moderate. These soils are on flood plains.
Slopes are less than 2 percent.

Nimbro soils are near Munjor, Promise, Swanboy, and
Wendte soils. Munjor soils are coarse-loamy and lack a
mollic epipedon. Promise, Swanboy, and Wendte soils
have a finer textured contro! section than Nimbro soils.
Munjor and Wendte soils are on flood plains. Promise
and Swanboy soils are on uplands, alluvial fans, and
terraces.

Typical pedon of Nimbro silty clay loam, 1,056 feet
north and 1,424 feet east of the southwest corner of
sec. 3, T.4N,R.31E.

Ap—o0 to 8 inches; gray (10YR 5/1) silty clay loam, very
dark grayish brown (10YR 3/2) moist; weak medium
subangular blocky and moderate fine granular
structure; hard, friable, slightly sticky and slightly
plastic; slight effervescence; mildly alkaline; clear
smooth boundary.

C1—8 to 16 inches; grayish brown (10YR 5/2) silty clay
loam, very dark grayish brown (10YR 3/2) and dark
grayish brown (10YR 4/2) moist; weak very thick
platy and weak medium and fine subangular blocky
structure; hard, friable, slightly sticky and slightly
plastic; few very thin light brownish gray (2.5Y 6/2)
layers; strong effervescence; mildly alkaline; clear
wavy boundary.

C2—16 to 60 inches; light brownish gray (2.5Y 6/2) clay
loam stratified with thin layers of fine sand, dark
grayish brown (2.5Y 4/2) moist; few fine faint and
distinct reddish yellow (7.5YR 6/6) mottles; slightly
hard, friable; strong effervescence; mildly alkaline.

Typically, these soils are calcareous throughout, but
they have thin layers that are noncalcareous in some
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pedons. They are mildly alkaline or moderately alkaline
throughout. A thin buried A horizon is below a depth of
20 inches in some pedons.

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 dominantly is
silty clay loam but in some pedons is loam, silt loam, or
very fine sandy loam. It is 5 to 9 inches thick. The C
horizon has hue of 10YR or 2.5Y, value of 4to 7 (3 to 5
moist), and chroma of 2 to 4. It typically is silty clay loam
and clay loam stratified with thin layers of fine sand, but
it is silt loam in some pedons and the strata range from
fine sand to clay.

Okaton series

The Okaton series consists of shallow, well drained
soils formed in residuum of shale. Permeability is slow.
These soils are on uplands. Slopes range from 6 to 40
percent.

Okaton soils are similar to Sansarc soils and are near
Lakoma, Opal, Promise, Sansarc, and Schamber soils.
Lakoma and Opal soils have shale at a depth of 20 to
40 inches. Promise soils do not have shale within a
depth of 40 inches. Sansarc soils have a lower content
of carbonates and a higher content of clay than Okaton
soils. Schamber soils have sand and gravel at or near
the surface. Lakoma, Opal, and Promise soils generally
are less sloping than Okaton soils.

Typical pedon of Okaton clay, in an area of Okaton-
Lakoma clays, 15 to 40 percent slopes, 1,360 feet west
and 1,680 feet south of the northeast corner of sec. 31,
T.9N,R.25E.

A1—0 to 3 inches; grayish brown (2.5Y 5/2) clay, dark
grayish brown (2.5Y 4/2) moist; weak fine granular
structure; slightly hard, friable, slightly sticky and
slightly plastic; strong effervescence; mildly alkaline;
gradual smooth boundary.

AC—3 to 10 inches; grayish brown (2.5Y 5/2) clay, dark
grayish brown (2.5Y 4/2) moist; weak medium
subangular blocky and weak medium granular
structure; slightly hard, friable, sticky and plastic;
strong effervescence; mildly alkaline; gradual wavy
boundary.

C—10 to 15 inches; light brownish gray (2.5Y 6/2) shaly
clay, grayish brown (2.5Y 5/2) moist; thin light
yellowish brown (2.5Y 6/4) seams, light olive brown
(2.5Y 5/4) moist; weak medium prismatic structure;
slightly hard, friable, slightly sticky and slightly
plastic; strong effervescence; moderately alkaline;
clear smooth boundary.

Cr1—15 to 23 inches; light brownish gray (2.5Y 6/2)
fractured shale, grayish brown (2.5Y 5/2) moist; thin
light yellowish brown (2.5Y 6/4) seams, light olive
brown (2.5Y 5/4) moist; moderate medium platy
structure; slightly hard, firm; few fine accumulations
of carbonate; strong effervescence; mildly alkaline;
clear smooth boundary.
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Cr2—23 to 60 inches; light gray (2.5Y 7/2) soft shale,
grayish brown (2.5Y 5/2) moist; thin light yellowish
brown (2.5Y 6/4) seams, light olive brown (2.5Y 5/
4) moist; moderate medium and thick platy structure;
tew and common fine nests of gypsum crystals in
seams; strong effervescence; mildly alkaline.

The depth to shale ranges from 8 to 20 inches. These
soils are mildly alkaline or moderately alkaline
throughout.

The A horizon has hue of 10YR or 2.5Y, value of 5 or
6 (4 or 5 moist), and chroma of 2 or 3. It dominantly is
clay but is silty clay in some pedons. The AC horizon has
hue of 10YR or 2.5Y, value of 5 to 7 (4 to 6 moist), and
chroma of 2 to 4. It is clay or silty clay.

Opal series

The Opal series consists of moderately deep, well
drained soils formed in residuum of shale. Permeability is
very slow. These soils are on uplands. Slopes range
from O to 25 percent.

Opal soils are similar to Promise soils and are near
Chantier, Lakoma, Promise, Sansarc, Swanboy, and
Witten soils. Chantier and Sansarc soils have shale
within a depth of 20 inches. Chantier and Swanboy soils
have a higher content of salts in the solum than Opal
soils. Lakoma and Swanboy soils lack a mollic epipedon.
Promise, Swanboy, and Witten soils do not have shale
within a depth of 40 inches. Chantier, Lakoma, and
Promise soils are in positions on the landscape similar to
those of Opal soils. Sansarc soils commonly are steeper
than Opal soils. Swanboy soils are on alluvial fans, and
Witten soils are in swales.

Typical pedon of Opal clay, 3 to 6 percent slopes, 375
feet south and 403 feet west of the northeast corner of
sec. 36, T.7N,,R. 25 E.

A1—0 to 4 inches; dark gray (10YR 4/1) clay, very dark
grayish brown (10YR 3/2) moist, weak medium
subangular blocky structure parting to moderate
medium and fine granular; hard, firm, sticky and
plastic; slight effervescence; mildly alkaline; clear
smooth boundary.

B21—4 to 9 inches; dark grayish brown (2.5Y 4/2) clay,
very dark grayish brown (2.5Y 3/2) moist; moderate
medium and coarse prismatic structure parting to
weak medium subangular blocky; extremely hard,

~ very firm, sticky and plastic; shiny pressure faces on
peds; strong effervescence; mildly alkaline; gradual
wavy boundary.

B22--9 to 18 inches; grayish brown (2.5Y 5/2) clay, dark
grayish brown (2.5Y 4/2) moist; weak medium
prismatic structure parting to weak medium blocky;
extremely hard, very firm, very sticky and plastic;
shiny pressure faces on peds; strong effervescence;
moderately alkaline; gradual wavy boundary.

C1—18 to 29 inches; grayish brown (2.5Y 5/2) clay, dark
grayish brown (2.5Y 4/2) moist; massive; extremely

SOIL SURVEY

hard, very firm, very sticky and very plastic; strong
effervescence; moderately alkaline; gradual wavy
boundary.

C2—29 to 33 inches; light brownish gray (2.5Y 6/2)
shaly clay, dark grayish brown (2.5Y 4/2) moist;
massive; very hard, firm, sticky and very plastic;
common fine iron stains, yellowish brown (10YR 5/
6) moist; few fine nests of gypsum crystals; strong
effervescence; mildly alkaline; clear wavy boundary.

Cr—33 to 60 inches; light brownish gray (2.5Y 6/2) soft
shale, dark grayish brown (2.5Y 4/2) moist; few iron
stains in seams, yellowish brown (10YR 5/6) moist;
:Ili'?hlg effervescence between shale plates; mildly

aline. ‘

The thickness of the solum ranges from 12 to 27
inches and the depth to soft shale from 20 to 40 inches.
Most pedons have free carbonates at the surface, but
some are leached as deep as 9 inches.

Some pedons have a thin porous crust when dry. The
A horizon has hue of 10YR, 2.5Y, or.5Y, value of 4 or §
(2 or 3 moist), and chroma of 1 or 2. It is neutral or
mildly alkaline and is 4 to 8 inches thick. The B horizon
has hue of 2.5Y or 5Y, value of 4 to 6 (2 to 4 moist), and
chroma of 1 to 3. The C horizon has hue of 2.5Y or 5Y,
value of 5 or 6 (4 or 5 moist), and chroma of 1 to 3.

Promise series

The Promise series consists of deep, well drained soils
formed in clayey sediments weathered from shale.
Permeability is slow or very slow. These soils are on
uplands. Slopes range from O to 9 percent.

Promise soils are similar to Millboro, Opal, and Witten
soils and are near Chantier, Hurley, Lakoma, Millboro,
Opal, and Witten soils. Chantier soils have shale within a
depth of 20 inches. Hurley soils have a natric horizon.
Lakoma and Opal soils have shale at a depth of 20 to
40 inches. Millboro and Witten soils have an argillic
horizon. Chantier, Lakoma, Millboro, and Opal soils are
in positions on the landscape similar to those of Promise
soils. Hurley and Witten soils are on flats and in swales.

Typical pedon of Promise clay, 3 to 6 percent slopes,
960 feet north and 52 feet east of a fence extending -
from the southwest corner of sec. 14, T. 5 N., R. 26 E.

A11—0 to 3 inches; dark gray (2.5Y 4/1) clay, very dark
gray (2.5Y 3/1) moist; moderate medium and fine
subangular blocky structure; hard, firm, sticky and
plastic; neutral; clear wavy boundary.

A12—3 to 8 inches; dark gray (2.5Y 4/1) clay, very dark
gray (2.5Y 3/1) moist; weak medium and fine ‘
subangular blocky structure parting to moderate fine
granular; hard, firm, sticky and plastic; mildly
alkaline; gradual wavy boundary.

B2—8 to 16 inches; grayish brown (2.5Y 5/2) clay, dark
grayish brown (2.5Y 4/2) moist; weak very coarse
prismatic structure parting to moderate medium and
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coarse blocky and subangular blocky; extremely

hard, very firm, very sticky and very plastic; shiny

pressure faces on peds; common fine and medium

tongues of the A1 horizon, very dark gray (10YR 3/

1) moist; strong effervescence; moderately alkaline;
~ gradual wavy boundary.

B3ca—16 to 25 inches; light brownish gray (2.5Y 6/2)
clay, dark grayish brown (2.5Y 4/2) moist; moderate
coarse subangular blocky structure; extremely hard,
very firm, very sticky and very plastic; shiny pressure
faces on peds; few fine and medium tongues of the
A1 horizon, very dark gray (10YR 3/1) moist; few
fine accumulations of carbonate; strong
effervescence; moderately alkaline; gradual wavy
boundary.

C1—25 to 36 inches; light brownish gray (2.5Y 6/2) clay,
dark grayish brown (2.5Y 4/2) moist; weak coarse
subangular blocky structure; extremely hard, very
firm, very sticky and very plastic; shiny pressure
faces on peds; strong effervescences; moderately
alkaline; gradual wavy boundary.

C2cs—36 to 47 inches; light brownish gray (2.5Y 6/2)
clay, dark grayish brown (2.5Y 4/2) moist; massive;
very hard, firm, sticky and plastic; common iron
stains, light yellowish brown (I0YR 6/4) moist;
common fine and medium nests and seams of
gypsum crystals; strong effervescence; moderately
alkaline; gradual wavy boundary.

C3—47 to 60 inches; grayish brown (2.5Y" 5/2) and light
brownish gray (2.5Y 6/2) clay, dark grayish brown
(2.5Y 4/2) and grayish brown (2.5Y 5/2) moist;
massive; hard, firm, sticky and plastic; few fine nests
of gypsum crystals; strong effervescence;
moderately alkaline.

The thickness of the solum typically is 25 inches but
ranges from 20 to 42 inches. The depth to free
carbonates generally ranges from 4 to 8 inches, but
some pedons have free carbonates at the surface. Shale
typically is deeper than 60 inches, but it is as shallow as
40 inches in some pedons.

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 dominantly is
clay but is silty clay in some pedons. It is 4 to 8 inches
thick. The upper 1/2 to 1 inch typically has a thin porous
crust when dry. The B horizon has hue of 2.5Y or 5Y,
value of 4 to 6 (2 to 4 moist), and chroma of 1 or 2. It is
mildly alkaline or moderately alkaline. The C horizon has
hue of 2.5Y or 5Y, value of 5 or 6 (4 or 5 moist), and
cn(rolzna of 2 or 3. It is moderately alkaline or strongly
alkaline.

Ree serles

The Ree series consists of deep, well drained,
moderately permeable soils formed in loamy alluvium.
These soils are on high terraces. Slopes range from 0 to
9 percent.
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Ree soils are similar to Canning and Kirley soils and
are adjacent to Canning, Hoven, Murdo, and Schamber
soils. Canning soils have sand and gravel at a depth of
20 to 40 inches. Hoven soils have a natric horizon. They
are in depressions. Kirley soils have a subsoil that is
finer textured than that of Ree soils. Murdo and
Schamber soils have sand and gravel within a depth of
20 inches. They generally are steeper than Ree soils.

Typical pedon of Ree loam, 0 to 3 percent slopes, 70
feet west and 65 feet north of a fence extending from
the center of sec. 28, T. 9 N., R. 27 E.

A1—0 to 5 inches; dark grayish brown (10YR 4/2) loam,
very dark brown (10YR 2/2) moist; weak fine
subangular blocky and weak fine granular structure;
soft, friable; slightly acid; clear smooth boundary.

B21t—>5 to 11 inches; dark grayish brown (10YR 4/2)
clay loam, very dark grayish brown (10YR 3/2)
moist; moderate medium prismatic structure parting

- to moderate fine subangular blocky; slightly hard,
friable; neutral; clear smooth boundary.

B22t—11 to 19 inches; grayish brown (10YR 5/2) clay
loam, dark brown (10YR 4/3) moist; moderate
medium prismatic structure parting to moderate fine
and very fine subangular blocky; slightly hard, firm,
slightly sticky and slightly plastic; shiny coatings on
vertical faces of peds; neutral; clear smooth
boundary.

B3—19 to 27 inches; grayish brown (10YR 5/2) clay
loam, dark brown (10YR 4/3) moist; weak medium
and fine subangular blocky structure; hard, firm,
slightly sticky and slightly plastic; neutral; clear wavy
boundary.

Ctca—27 to 38 inches; light brownish gray (10YR 6/2)

clay loam, grayish brown (10YR 5/2) moist; massive;
slightly hard, friable; common fine soft
accumulations of carbonate; strong effervescence;
mildly alkaline; clear wavy boundary.

C2—38 to 60 inches; light brownish gray (10YR 6/2)
loam, grayish brown (10YR 5/2) moist; massive;
slightly hard, friable; few fine soft accumulations of
carbonate; strong effervescence; moderately
alkaline.

The thickness of the solum ranges from 20 to 38
inches. The depth to free carbonates ranges from 15 to
35 inches. The mollic epipedon is 7 to 20 inches thick.

The A horizon has value of 3 to 5 (2 or 3 moist) and
chroma of 1 or 2. It dominantly is loam but is silt loam in
some pedons. It is slightly acid or neutral and is 4 to 8
inches thick. The B2t horizon has hue of 10YR or 2.5Y.
it is clay loam, sandy clay loam, or silty clay loam; it
averages as low as 30 percent clay in some pedons and
as high as 35 percent clay in others. It is neutral or
mildly alkaline. The C horizon has hue of 10YR or 2.5Y,
value of 5 to 7 (4 to 6 moist), and chroma of 2 to 4. It
generally ranges from sandy loam to clay loam, but
some pedons have sand and gravel between depths of
40 and 60 inches.
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Sansarc serles

The Sansarc series consists of shallow, well drained
soils formed in residuum of shale. Permeability is slow.
These soils are on dissected uplands. Slopes range from
3 to 40 percent.

Sansarc soils are similar to Okaton soils and are near
Chantier, Lakoma, Okaton, and Opal soils. Chantier soils
contain more salts than Sansarc soils. Lakoma and Opal
soils are more than 20 inches deep over shale. Okaton
soils have a higher content of free carbonates and a
lower content of clay than Sansarc soils. Chantier,
Lakoma, and Opal soils generally are less sloping than
Sansarc soils.

Typical pedon of Sansarc clay, 6 to 40 percent slopes,
250 feet west of the east section line and 60 feet south
of a fence along Bad River Road in sec. 7, T. 4 N., R. 31
E.

A1—0 to 4 inches; light brownish gray (2.5Y 6/2) clay,
dark grayish brown (2.5Y 4/2) moist; moderate very
fine granular structure; hard, friable; slight
effervescence; mildly alkaline; clear smooth
boundary.

C1—4 to 10 inches; light brownish gray (2.5Y 6/2) shaly
clay, dark grayish brown (2.5Y 4/2) moist; weak
medium subangular blocky structure parting to weak
very fine granular; hard, friable, sticky and plastic;
common very fine shale fragments; slight
effervescence; mildly alkaline; gradual wavy
boundary.

C2—10 to 14 inches; light brownish gray (2.5Y 6/2) very
shaly clay, dark grayish brown (2.5Y 4/2) moist; fine-
earth fraction is massive; loose, very friable; more
than 50 percent partly weathered shale fragments;
slight effervescence; mildly alkaline; gradual wavy
boundary.

Cr—14 to 60 inches; light olive gray (5Y 6/2) and olive
gray (5Y 5/2) soft shale, olive gray (5Y 4/2) moist;
few iron and manganese stains in seams; slight
eftervescence; mildly alkaline.

The depth to shale typically is 14 inches but ranges
from 4 to 20 inches. These soils are mildly alkaline or
moderately alkaline above the shale.

The A horizon has hue of 10YR, 2.5Y, or 5Y and value
of 5 to 7 (3 to 5 moist). It is 2 to 4 inches thick. The C
horizon has hue of 10YR, 2.5Y, or 5Y. The shale in the
Cr horizon has a wide range of color. In some pedons
this horizon has no free carbonates. It ranges from
medium acid to moderately alkaline.

Schamber series

The Schamber series consists of excessively drained
soils that are very shallow over sand and gravel.
Permeability is very rapid. These soils are on high
terraces. Slopes range from 6 to 40 percent.

SOIL SURVEY

Schamber soils are near Canning, Murdo, Okaton, and
Sansarc soils. Canning soils have sand and gravel at a
depth of 20 to 40 inches. They generally are less sloping
than Schamber soils. Murdo soils have a mollic epipedon
and an argillic horizon. Okaton and Sansarc soils are
clayey and have shale within a depth of 20 inches.

Typical pedon of Schamber gravelly loam, in an area
of Schamber-Murdo complex, 15 to 40 percent slopes,
2,550 feet east of the west section line and 165 feet
north of Bad River Road insec. 7, T.4 N, R. 31 E.

A11—0 to 2 inches; grayish brown (10YR 5/2) gravelly
loam, very dark grayish brown (10YR 3/2) moist;
weak fine granular structure; soft, friable; slight
effervescence; mildly alkaline; abrupt smooth
boundary.

A12-—2 to 7 inches; grayish brown (10YR 5/2) gravelly
loam, dark grayish brown (10YR 4/2) moist; weak
fine granular and subangular blocky structure; soft,
very friable; strong effervescence; mildly alkaline;
clear smooth boundary.

Cica—7 to 14 inches; light brownish gray (10YR 6/2)
gravelly sandy loam, dark grayish brown (2.5Y 4/2)
moist; single grained; loose; strong effervescence;
moderately alkaline; gradual smooth boundary.

C2ca—14 to 60 inches; light brownish gray (10YR 6/2)
sand and gravel, grayish brown (2.5Y 5/2) moist;
single grained; loose; strong effervescence; mildly
alkaline.

The A horizon has value of 5 or 6 (3 to 5 moist) and
chroma of 2 or 3. It dominantly is gravelly loam but is
loam or sandy loam in some pedons. It is neutral to
moderately alkafine and is 4 to 10 inches thick. The C
horizon has value of 5 to 7 (4 to 6 moist) and chroma of
2 to 4. It typically is sand and gravel, but it is gravelly
sandy loam, loamy sand, or sand in some pedons.

Sully serles

The Sully series consists of deep, well drained,
moderately permeable soils formed in calcareous silty
loess. These soils are on uplands and terraces. Slopes
range from 3 to 25 percent.

Sully soils are near Agar, Dorna, Lowry, Opal, Sansarc,
and Waestover soils. Agar soils have a mollic epipedon
and an argillic horizon. Dorna soils are coarse-silty in the
upper part and clayey in the lower part. Lowry soils have
a mollic epipedon. Opal soils have a subsoil that is finer
textured than that of Sully soils. They are moderately
deep to shale. Sansarc soils are clayey and are shallow
to shale. Westover soils are coarse-loamy. Agar, Dorna,
Lowry, and Opal soils generally are less sloping than
Sully soils.

Typical pedon of Sully silt loam, 3 to 9 percent siopes,
492 feet north and 25 feet west of the northwest corner
%f .aré %:;:1 church and cemetery lot in sec. 15, T. 109 N.,

.7 .
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A1—0 to 4 inches; grayish brown (10YR 5/2) siit loam,
very dark grayish brown (10YR 3/2) moist; weak fine
granular structure; soft, very friable; mildly alkaline;
clear wavy boundary.

C1—4 to 10 inches; light brownish gray (10YR 6/2) silt
loam, dark grayish brown (10YR 4/2) moist; weak
very coarse prismatic structure; soft, very friable;
strong effervescence; mildly alkaline; gradual wavy
boundary.

C2ca—10 to 30 inches; light brownish gray (10YR 6/2)
silt loam, grayish brown (2.5Y 5/2) moist; massive;
slightly hard, very. friable; common fine striations of
carbonate; strong effervescence; moderately
alkaline; gradual wavy boundary.

C3—30 to 60 inches; light brownish gray (10YR 6/2) silt
loam, grayish brown (2.5Y 5/2) moist; massive;
slightly hard, very friable; strong effervescence;
moderately alkaline.

The depth to free carbonates is less than 5 inches. A
buried horizon is in the lower part of the profile in some
pedons.

The A horizon has value of 4 or 5 (3 or 4 moist) and
chroma of 2 or 3. It dominantly is silt loam but is very
fine sandy loam in some pedons. It is 2 to 5 inches thick.
The C horizon has value of 5 to 7 (4 or 5 moist) and
chroma of 2 to 4. It is silt loam or very fine sandy loam.

Swanboy series

The Swanboy series consists of deep, well drained
soils formed in clayey alluvium. Permeability is very slow.
These soils are in valleys, on alluvial fans, and on
stream terraces. Visible accumulations of salts are within
a depth of 15 inches. Slopes range from 0 to 6 percent.

Swanboy soils are near Chantier, Hurley, Opal,
Promise, and Sansarc soils on uplands and Wendte soils
on flood plains. Chantier and Sansarc soils have shale
within a depth of 20 inches. Hurley soils have a natric
horizon. Opal, Promise, and Wendte soils have a mollic
epipedon. Also, Opal soils have shale at a depth of 20
and 40 inches.

Typical pedon of Swanboy clay, .25 mile northeast of a
bridge over Powell Creek along Bad River Road and 30
feet from a fence, northward and perpendicular to the
road, sec. 14, T.4 N, R. 30 E.

A1—0 to 1 inch; grayish brown (2.5Y 5/2) clay, very dark
grayish brown (2.5Y 3/2) moist; moderate very fine
and fine granular structure; very hard, firm, sticky
and plastic; few roots; moderately alkaline; abrupt
smooth boundary.

B21—1 to 5 inches; grayish brown (2.5Y 5/2) clay, very
dark grayish brown (2.5Y 3/2) moist; weak coarse
subangular blocky structure parting. to moderate
medium and fine blocky; extremely hard, extremely
firm, sticky and plastic; few roots; moderately
alkaline; gradual wavy boundary.
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B22—5 to 10 inches; grayish brown (2.5Y 5/2) clay, very
dark grayish brown (2.5Y 3/2) moist; weak medium
and coarse blocky structure; extremely hard, very
firm, sticky and plastic; few roots; moderately
alkaline; gradual wavy boundary.

C1cs—10 to 40 inches; grayish brown (2.5Y 5/2) clay,
very dark grayish brown (2.5Y 3/2) moist; massive;
extremely hard, extremely firm, sticky and plastic;
few very fine roots; common very fine accumulations
of salt and gypsum crystals; few fine accumulations
of carbonate; slight effervescence; strongly alkaline;
gradual wavy boundary.

C2—40 to 60 inches; olive gray (5Y 5/2) clay, olive gray
(5Y 4/2) moist; massive; very hard, very firm, sticky
and plastic; few very fine accumulations of salt and
gypsum crystals; slight effervescence; strongly
alkaline.

The thickness of the solum ranges from 10 to 17
inches. The depth to free carbonates ranges from 0 to 9
inches.

The A and B horizons have hue of 10YR or 2.5Y,
value of 5 or 6 (3 or 4 moist), and chroma of 1 or 2.
Though the B horizon in many pedons has value lower
than 5.5 when dry and 3.5 when moist, the soils do not
have a mollic epipedon; the B horizon is no darker than
the C horizon and its content of organic matter is less
than 1 percent higher than that in the C horizon. The C
horizon has hue of 2.5Y or 5Y, value of 5 or 6 (3 or 4
moist), and chroma of 1 to 3.

Wendte series

The Wendte series consists of deep, moderately well
drained, slowly permeable soils formed in calcareous
clayey and silty alluvium. These soils are on flood plains
and low terraces. Slopes range from 0 to 2 percent.

Wendte soils are near Nimbro, Promise, and Swanboy
soils. Nimbro soils are fine-loamy. Promise and Swanboy
soils have a subsoil that is finer textured than that of
Wendte soils. They are on uplands and alluvial fans.

Typical pedon of Wendte clay, 342 feet south and 270
feet east of the northwest corner of sec. 2, T. 3 N, R. 29
E.

Ap—O0 to 6 inches; gray (2.5Y 5/1) clay, dark olive gray
(5Y 3/2) moist; weak medium platy structure parting
to weak fine granular; hard, firm, sticky and plastic;
slight effervescence; mildly alkaline; abrupt smooth
boundary.

C1—6 to 12 inches; gray (5Y 5/1) silty clay, dark olive
gray (5Y 3/2) moist; weak coarse subangular blocky
and weak fine granular structure; hard, firm, sticky
and plastic; few thin light brownish gray (2.5Y 6/2)
layers; slight effervescence; mildly alkaline; clear
smooth boundary.

C2—12 to 21 inches; grayish brown (2.5Y 5/2) clay, dark
grayish brown (2.5Y 4/2) moist; few fine distinct
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yellowish brown (10YR 5/6) mottles in the upper 3
inches; massive; hard, firm, sticky and plastic;
common fine fragments of shale; slight
effervescence; mildly alkaline; clear smooth
boundary.

C3—21 to 60 inches; olive (5Y 5/3), olive gray (5Y 5/2),
and grayish brown (2.5Y 5/2) stratified clay and silty
clay loam, olive (5Y 4/3), olive gray (5Y 4/2), and
dark grayish brown (2.5Y 4/2) moist; moderate thin
and medium platy structure in some layers and
massive in others; hard, firm, sticky and plastic;
strong effervescence; mildly alkaline.

Typically, these soils are calcareous throughout, but in
some pedons they have thin strata that are
noncalcareous. They are mildly alkaline or moderately
alkaline throughout. A thin buried A horizon is below a
depth of 20 inches in some pedons. .

The A horizon has hue of I0YR, 2.5Y, or 5Y, value of 4
or 5 (2 or 3 moist), and chroma of 1 or 2. It dominantly is
clay but in some pedons is silty clay, silty clay loam, or
clay loam. It is 5 to 9 inches thick. The C horizon has
hue of 10YR, 2.5Y, or 5Y and value of 4to 7 (3 t0 6
moist). It typically is stratified silty clay, silty clay loam,
and clay, but the range includes clay loam. Also, some
pedons have a few coarser textured layers 1/8to0 2
inches thick. These layers make up less than 20 percent
of the control section. Few fine soft accumulations of
carbonate and gypsum crystals are in the C horizon in
some pedons.

Westover serles

The Westover series consists of well drained soils
formed in loamy, sandy, and gravelly material on terrace
escarpments. These soils are moderately deep over
sand and gravel. Permeability is moderate in the upper
part of the soils and rapid in the underlying material.
Slopes range from 15 to 40 percent.

Waestover soils are near Dorna, Lowry, Sansarc,
Schamber, and Sully soils. Dona and Lowry soils have a
moliic epipedon and are coarse-silty. They are less
sloping than Westover soils. Sansarc soils are clayey
and have shale within a depth of 20 inches. Schamber
soils have coarse sand and gravel within a depth of 10
inches. Sully soils are coarse-silty.

Typical pedon of Westover loam, 15 to 40 percent
slopes, 1,000 feet east and 850 feet south of the
northwest corner of sec. 26, T. 109 N., R. 76 W.

A1—0 to 5 inches; brown (10YR 5/3) loam, very dark
grayish brown (10YR 3/2) moist; weak fine
subangular blocky structure; slightly hard, very
friable; slight effervescence; mildly alkaline; clear
smooth boundary.

AC—5 to 12 inches; pale brown (10YR 6/3) loam, dark
brown (10YR 3/3) moist; weak medium subangular
blocky structure; slightly hard, very friable; strong
effervescence; mildly alkaline; clear wavy boundary.

SOIL SURVEY

C1—12 to 28 inches; pale brown (10YR 6/3) loam, dark
grayish brown (10YR 4/2) moist; massive; soft, very
friable; strong effervescence; moderately alkaline;
clear wavy boundary.

C2—28 to 36 inches; pale brown (10YR 6/3) gravelly
loam, dark grayish brown (10YR 4/2) moist;
massive; soft, very friable; strong effervescence;

- moderately alkaline; clear wavy boundary.

IIC3—36 to 60 inches; brown (10YR 5/3) and pale
brown (10YR 6/3) sand and gravel, dark brown
(10YR 4/3) and brown (10YR 5/3) moist; single
g{:iarlxied; loose; slight effervescence; moderately
alkaline.

The thickness of the solum ranges from 8 to 17
inches. Free carbonates are at or near the surface.
These soils are mildly alkaline or moderately alkaline
throughout.

The A horizon has value of 4 to 6 (3 or 4 moist). It
dominantly is loam but in some pedons is silt loam or
very fine sandy loam. it is 3 to 5 inches thick. The C
horizon has hue of 10YR or 2.5Y and value of 5 to 7 (4
or 5 moist). It is loam, fine sandy loam, or gravelly loam.
The IIC horizon is stratified silt, sand, and gravel.

Witten series

The Witten series consists of deep, moderately well
drained, slowly permeable soils formed in local clayey
alluvium. These soils are in swales on uplands. Slopes
range from O to 3 percent.

Witten soils are similar to Millboro and Promise soils
and are near Carter, Hoven, Hurley, Kolls, Millboro, Opal,
and Promise soils. Carter soils have an abrupt textural
change between the A and B horizons. Hoven and Kolls
solls are poorly drained. Hurley soils have a natric
horizon. Millboro, Opal, and Promise soils have a mollic
epipedon that is less thar 20 inches thick. Carter and
Hurley soils are in positions on the landscape similar to
those of Witten soils. Hoven and Kolls soils are in
depressions. Millboro, Opal, and Promise soils are in
convex areas. .

Typical pedon of Witten silty clay, 1,875 feet south and
1,812 feet west of the northeast corner of sec. 32, T.
109 N., R. 79 W.

Ap—0 to 5 inches; dark gray (10YR 4/1) silty clay, very
dark gray (10YR 3/1) moist; moderate fine and
medium granular structure; hard, friable, sticky and
plastic; slight effervescence; mildly alkaline; abrupt
smooth boundary.

A12—S5 to 8 inches; dark gray (10YR 4/1) clay, very dark
gray (10YR 3/1) moist; moderate fine and medium
subangular blocky structure; very hard, firm, very
sticky and very plastic; slight effervescence; mildly
alkaline; abrupt wavy boundary.

B21t—8 to 18 inches; dark gray (10YR 4/1) clay, very
dark gray (10YR 3/1) moist; weak coarse prismatic
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structure parting to moderate medium and coarse
subangular blocky; extremely hard, very firm, very
sticky and very plastic; strong effervescence; mildly
alkaline; clear wavy boundary.

B22t—18 to 25 inches; dark gray (10YR 4/1) clay, very
dark grayish brown (10YR 3/2) moist; moderate
coarse subangular blocky structure; extremely hard,
very firm, very sticky and very plastic; shiny pressure
faces on peds; strong effervescence; mildly alkaline;
gradual wavy boundary.

B3—25 to 32 inches; grayish brown (10YR 5/2) clay,
dark grayish brown (10YR 4/2) moist; weak medium
subangular blocky structure; extremely hard, very
firm, very sticky and very plastic; shiny pressure
faces on peds; strong effervescence; moderately
alkaline; gradual wavy boundary.

C1—32 to 37 inches; grayish brown (2.5Y 5/2) clay, dark
grayish brown (2.5Y 4/2) moist; massive; extremely
hard, very firm, very sticky and very plastic; strong
effervescence; moderately alkaline; clear wavy
boundary.

C2¢s—37 to 60 inches; grayish brown (2.5Y 5/2) clay,
dark grayish brown (2.5Y 4/2) moist; massive;
extremely hard, very firm, very sticky and very
plastic; common fine nests of gypsum crystals;
strong effervescence; mildly alkaline.

The thickness of the solum ranges from 30 to 45
inches. Free carbonates are at or near the surface in
most pedons but are leached as deep as 15 inches in
some pedons.

The A horizon has hue of 10YR or 2.5Y, value of 3 to
5 (2 or 3 moist), and chroma of 1 or 2. It is neutral or
mildly alkaline. It is 8 to 15 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 or 2. 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 clay or silty clay. It
has few to many gypsum crystals and in some pedons
has accumulations of carbonate.

Formation of the solls

Soil forms when soil-forming processes act on
deposited or accumulated geologic 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 that has accumulated through the weathering of
rocks and slowly change it to a natural body that has
genetically related horizons. The effects of climate and
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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. Some time is always needed for the development of
distinct horizons.

The factors of soil formation are so closely interrelated
in their effects on the soil that few generalizations can
be made regarding the effect of any one factor unless
conditions are specified for the other four.

In the following paragraphs, the factors of soil
formation are related to the soils in Stanley County.

Climate

Climate directly affects the rate of chemical and
physical weathering. Stanley County has a continental
climate, which generally is characterized by cold winters
and hot summers. This climate favors the growth of
grasses and the resulting accumulation of organic matter
in the surface layer. It also favors a moderately slow rate
of weathering or soil formation. The climate generally is
uniform throughout the county. Therefore, climate alone
does not account for differences among the soils in the
county. Detailed information about the climate is
available 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
Stanley County prairie grasses have had more influence
than other living organisms on soil formation. The nearly
level Witten soils contain more organic matter than the
more sloping Sansarc soils because they have a more
extensive grass cover. Bacteria and fungi convert more
plant residue into organic matter. As a result, more
nutrients are released for plant food. Earthworms,
insects, and burrowing animals help to keep the soil
open and porous.

Parent material

Parent material determines many of the chemical and
physical characteristics of the soil, such as color, texture,
reaction, and consistence. The rate of soil formation is
more rapid in the more friable loamy and silty parent
material than in other kinds of parent material. Also,
more changes take place, and the horizons are more
distinct.

Many of the soils in Stanley County formed in clayey
material that weathered from the shale of the Pierre
Formation. The only bedrock exposed is the Pierre shale
of Late Cretaceous age, which is about 1,000 feet thick
and consists almost entirely of shale and claystone.(4).
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Most of the shale is dark gray when dry and almost
black when moist. Lakoma, Okaton, Opal, and Sansarc
soils formed in clayey residuum of this shale.

Pleistocene deposits of nonglacial alluvium from areas
to the west cap the Pierre shale on high terraces in the
county. Canning, Ree, and Schamber soils formed in
material on these terraces. Hoven and Kolls soils, which
are in depressions in the uplands, formed in local
alluvium that washed in from adjacent upland soils.
Nimbro and Wendte soils formed in stream-deposited
alluvium on flood plains.

Loess mantles the uplands in the eastern part of the
county. Agar, Lowry, and Sully soils formed in this silty
loess.

Rellef

Relief affects soil formation through its effect on
drainage, runoff, erosion, plant cover, and soil
temperature. On the steeper soils, such as Okaton,
Sansarc, and Sully soils, much of the rainfall is lost
through runoff and thus does not penetrate the surface.
Much of the surface soil is lost through erosion. As a
result, these soils have a thin surface layer and are
calcareous at or near the surface.

Runoff is less rapid on Promise, Ree, and other less
sloping soils, and more moisture penetrates the surface.
These soils are calcareous at a greater depth than
Okaton, Sansarc, and Sully soils. Also, the horizons in
which organic matter accumulates are thicker.

Witten soils are in swales that receive runoff from
adjacent soils. The horizons in which organic matter
accumulates are thicker than those in Promise and Ree
soils. Kolls soils are in depressions where water ponds.
They have the colors and mottles characteristic of poorly
drained soils. .

Time

The length of time that soil material has been exposed
to the other four factors of soil formation is reflected in
the kinds of soil that form. The degree of profile
development reflects the age of a soil. The oldest soils
are on parts of the landscape that have been stable for
the longest time. In Stanley County these are Kirley and
Ree soils on high terraces. The youngest soils either are
those in which natural erosion removes nearly as much
soil material as is formed through the weathering of
parent material or are alluvial soils, which receive new
material each time the area is flooded. Sully soils are an
example of young soils that are subject to natural
erosion, and Nimbro soils are an example of young
alluvial soils.

Classification of the solls

The system of soil classification used by the National
Cooperative Soil Survey has six categories (9). Beginning
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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 Ustoll (Ust, meaning
intermittent dryness, plus o//, from Mollisol).

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

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

FAMILY. Families are established within a subgroup on
the basis of physical and chemical properties and other
characteristics that affect management. Mostly the
properties are those of horizons below plow depth where
there is much biological activity. Among the properties
and characteristics considered are particle-size class,
mineral content, temperature regime, depth of the root
zone, consistence, moisture equivalent, slope, and
permanent cracks. A family name consists of the name
of a subgroup preceded by terms that indicate soil
properties. An example is very fine, montmorillonitic,
mesic Vertic Haplustolis.

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 substratum can
differ within a series.
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Glossary

Alluvium. Material, such as sand, silt, or clay, deposited
on land by streams.

Area reclaim (in tables). An area difficult to reclaim after
the removal of soil for construction and other uses.
Revegetation and erosion control are extremely
difficult. .

Association, soll. A group of soils geographically
associated in a characteristic repeating pattern and
defined and delineated as a single map unit.

Atterburg limits. The limits used in classifying soils on
the basis of liquid limit and plasticity index.

Avallable water capacity (available moisture
capacity). The capacity of soils to hold water
available for use by most plants. It is commonly
defined as the difference between the amount of
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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
Very low Oto3
Low. 3t06
Moderate 6to9
High 9to 12
Very high, more than 12

Bedrock. The solid rock that underiies the soil and other
unconsolidated material or that is exposed at the
surface.

Calcareous soll. A soil containing enough calcium
carbonate (commonly combined with magnesium
carbonate) to effervesce visibly when treated with
cold, dilute hydrochloric acid.

Chiseling. Tillage with an implement having one or more
soil-penetrating points that loosen the subsoii and
bring clods to the surface. A form of emergency
tillage to control soil blowing.

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.

Compilex slope. Irregular or variable slope. Planning or
constructing terraces, diversions, and other water-
control measures on a complex slope is difficult.

Consistence, soll. 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 stripcropping. Growing crops in strips that
follow the contour. Strips of grass or close-growing
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crops are alternated with strips of clean-tilled crops
or summer fallow.

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.

Crop residue management. Use of that part of the
plant or crop left in the field after harvest for
protection or improvement of the soil.

Cutbanks cave (in tables). The walls of excavations
tend to cave in or slough.

Deferred grazing. Postponing grazing or arresting
grazing for a prescribed period.

Depth to rock (in tables). Bedrock is too near the
surface for the specified use.

Drainage class (natural). Refers to the removal of water
from the soil. Drainage classes are determined on
the basis of an overall evaluation of water removal
as influenced by climate, slope, and position on the
landscape. Precipitation, runoff, amount of moisture
infiltrating the soil, and rate of water movement
through the soil affect the degree and duration of
wetness. Seven classes of natural soil drainage are
recognized:

Excessively drained.—Water is removed from the
soil very rapidly. The soils in this class generally are
free of mottles throughout. They commonly are
shallow, very porous, or steep, or a combination of
these.

Somewhat excessively drained.—Water is removed
from the soil rapidly. The soils in this class generally
are free of mottles throughout. They commonly are
shallow or moderately deep, very porous, or steep,
or a combination of these.

Well drained. —Water is removed from the soil so
readily that the upper 40 inches generally does not
have the mottles or dull colors related to wetness.
Moderately well drained.—Water is removed from
the soil so slowly that the upper 20 to 40 inches has
the 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 mottles or dull colors related to wetness. The
soils in this class commonly have a slowly
permeable layer, have a water table, or receive
runoff or seepage, or they are characterized by a
combination of these.

Poorly drained.—Water is removed so slowly that
either the soil is periodically saturated or the upper
10 inches has the mottles or dull colors related to
wetness. The soils in this class commonly have a
slowly permeable layer, have a water table, or
receive runoff or seepage, or they are characterized
by a combination of these.
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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.

Erosion. The wearing away of the land surface by water,
wind, ice, or other geologic agents and by such
processes as gravitational creep.

Erosion (geologic). Erosion caused by geologic
processes acting over long geologic periods and
resulting in the wearing away of mountains and the
building up of such landscape features as flood
plains and coastal plains. Synonym: natural erosion.
Erosion (accelerated). Erosion much more rapid
than geologic erosion, mainly as a result of the
activities of man or other animals or of a
catastrophe in nature, for example, fire, that
exposes the surface.

Excess fines (in tables). Excess silt and clay in the soil.
The soil does not provide a source of gravel or sand
for construction purposes.

Excess salts (in tables). Excess water-soluble salts in
the soil that restrict the growth of most plants.

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.

Fast Intake (in tables). The rapid movement of water
into the soil.

Fertility, soil. The quality that enables a soil to provide
plant nutrients, in adequate amounts and in proper
balance, for the growth of specified plants when
light, moisture, temperature, tilth, and other growth
factors are favorable.

Flood plain. A nearly level alluvial plain that borders a
stream and is subject to flooding unless protected
artificially.

Foot slope. The inclined surface at the base of a hill.

Frost actlon (in tables). Freezing and thawing of soil
moisture. Frost action can damage roads, buildings
and other structures, and plant roots.

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, soll. A layer of soil, approximately parallel to
the surface, having distinct characteristics produced
by soil-forming processes. In the identification of soil
horizons, an upper case letter represents the major
horizons. Numbers or lower case letters that follow
represent subdivisions of the major horizons. An
explanation of the subdivisions is given in the Soi/
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Survey Manual. The major horizons of mineral soil
are as follows:

O horizon.—An organic layer of fresh and decaying
plant residue at the surface of a mineral soil.

A horizon.—The mineral horizon at or near the
surface in which an accumulation of humified
organic matter is mixed with the mineral material.
Also, a plowed surface horizon, most of which was
originally part of a B horizon.

B horizon.—The mineral horizon below an A horizon.

The B horizon is in part a layer of transition from the
overlying A to the underlying C horizon. The B
horizon also has distinctive characteristics such as
(1) accumulation of clay, sesquioxides, humus, or a
combination of these; (2) prismatic or blocky
structure; (3) redder or browner colors than those in
the A horizon; or (4) a combination of these. The
combined A and B horizons are generally called the
solum, or true soil. If a soil does not have a B
horizon, the A horizon alone is the solum.

C horizon.—The mineral horizon or layer, excluding
indurated bedrock, that is little affected by soil-
forming processes and does not have the properties
typical of the A or B horizon. The material of a C
horizon may be either like or unlike that in which the
solum formed. If the material is known to differ from
that in the solum, the Roman numeral |l 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 soll groups. Refers to soils grouped
according to their runoff-producing characteristics.
The chief consideration is the inherent capacity of
soil bare of vegetation to permit infiltration. The
slope and the kind of plant cover are not considered
but are separate factors in predicting runoff. Soils
are assigned to four groups. In group A are soils
having a high infiltration rate when thoroughly wet
and having a low runoff potential. They are mainly
deep, well drained, and sandy or gravelly. In group
D, at the other extreme, are soils having a very slow
infiltration rate and thus a high runoff potential. They
have a claypan or clay layer at or near the surface,
have a permanent high water table, or are shallow
over nearly impervious bedrock or other material. A
soil is assigned to two hydrologic groups if part of
the acreage is artificially drained and part is
undrained.

Irrigation. Application of water to soils to assist in
production of crops. Methods of irrigation are—
Border.—Water is applied at the upper end of a strip
in which the lateral flow of water is controlled by
small earth ridges called border dikes, or borders.
Basin.—Water is applied rapidly to nearly level
plains surrounded by levees or dikes.

Controlled flooding.—Water is released at intervals
from closely spaced field ditches and distributed
uniformly over the field.
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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.

Furrow.—Water is applied in small ditches made by
cultivation implements. Furrows are used for tree
and row crops.

Sprinkler.—Water is sprayed over the soil surface
through pipes or nozzles from a pressure system.
Subirrigation.—Water is applied in open ditches or
tile lines until the water table is raised enough to wet
the soil.

Wild flooding.—Water, released at high points, is
allowed to flow onto an area without controlied
distribution.

Liquid limit. The moisture content at which the soil
passes from a plastic to a liquid state.

Loam. Soil material that is 7 to 27 percent clay particles,
28 to 50 percent silt particles, and less than 52
percent sand particles.

Loess. Fine grained material, dominantly of silt-sized
particles, deposited by wind.

Low strength. The soil is not strong enough to support
loads.

Minimum tlllage. Only the tillage essential to crop
production and prevention of soil damage.

Parent materlal. 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.

Permeability. The quality of the soil that enables water
to move downward through the profile. Permeability
is measured as the number of inches per hour that
water moves through the saturated soil. Terms
describing permeability are:

Very slow. less than 0.06 inch
Slow 0.08 to 0.20 inch
Moderately slow. 0.2 to 0.6 inch
Moderate. 0.6 inch to 2.0 inches
Moderately rapid 2.0 to 6.0 inches

Rapid 8.0 to 20 inches
Very rapid. more than 20 inches
pH value. A numerical designation of acidity and
alkalinity in soil. (See Reaction, soil.)
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.
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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 grasslands, savannas,
many wetlands, some deserts, tundras, and areas
that support certain forb and shrub communities.

Range condition. The present composition of the plant
community on a range site in relation to the
potential natural plant community for that site.
Range condition is expressed as excellent, good,
fair, or poor, on the basis of how much the present
plant community has departed from the potential.

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.

Reactlon, solil. 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. 45105.0
Strongly acid 51t 5.5
Medium acid 5610 6.0
Slightly acid 6.1t06.5
Neutral 6.6t0 7.3
Mildly alkaline 74t078
Moderately alkaline 79t084

Strongly alkaline 8.510 9.0
Very strongly alkaline.........c.eceerveeeenenes 9.1 and higher

Rooting depth (in tables). Shallow root zone. The soail is
shallow over a layer that greatly restricts roots.

Root zone. The part of the soil that can be penetrated
by plant roots.

Runoff. The precipitation discharged into stream
channels from an area. The water that flows off the
surface of the land without sinking into the soil is
called surface runoff. Water that enters the soil
before reaching surface streams is called ground-
water runoff or seepage flow from ground water.

Sand. As a soil separate, individual rock or mineral
fragments from 0.05 millimeter to 2.0 millimeters in
diameter. Most sand grains consist of quartz. As a
soil textural class, a soil that is 85 percent or more
sand and not more than 10 percent clay.

Seepage (in tables). The movement of water through the
soil. Seepage adversely affects the specified use.

Shale. Sedimentary rock formed by the hardening of a
clay deposit.

Shrink-swell. The shrinking of soil when dry and the
swelling when wet. Shrinking and swelling can
damage roads, dams, building foundations, and
other structures. It can also damage plant roots.
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Siit. As a soil separate, individual mineral particles that
range in diameter from the upper limit of clay (0.002
millimeter) to the lower limit of very fine sand (0.05
millimeter). As a soil textural class, soil that is 80
percent or more silt and less than 12 percent clay.

Slickspot. A small area of soil having a puddied,
crusted, or smooth surface and an excess of
exchangeable sodium. The soil is generally silty or
clayey, is slippery when wet, and is low in
productivity.

Slope. The inclination of the land surface from the
horizontal. Percentage of slope is the vertical
distance divided by horizontal distance, then
muiltiplied by 100. Thus, a slope of 20 percent is a
drop of 20 feet in 100 feet of horizontal distance.

Slow Intake (in tables). The slow movement of water
into the soil.

Small stones (in tables). Rock fragments less than 3
inches (7.5 centimeters) in diameter. Small stones
adversely affect the specified use of the soil.

Soll. A natural, three-dimensional body at the earth’s
surface. It is capable of supporting plants and has
properties resulting from the integrated effect of
climate and living matter acting on earthy parent
material, as conditioned by relief over periods of
time.

Soll separates. Mineral particles less than 2 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-
tors

Very coarse sand 20to 1.0
Coarse sand 1.0t0 05
Medium sand 0.5 t0 0.25
Fine sand 0.25 t0 0.10
Very fine sand 0.10 t0 0.05
Sitt 0.05 to 0.002
Clay 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.

Stripcropping. Growing crops in a systematic
arrangement of strips or bands which provide
vegetative barriers to wind and water erosion.

Structure, soil. The arrangement of primary soil
particles into compound particles or aggregates. The
principal forms of soil structure are—platy
(laminated), prismatic (vertical axis of aggregates
longer than horizontal), columnar (prisms with
rounded tops), blocky (angular or subangular), and
granular. Structureless soils are either single grained
(each grain by itself, as in dune sand) or massive
(the particles adhering without any regular cleavage,
as in many hardpans).
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Stubble mulch. Stubble or other crop residue left on the
soil or partly worked into the soil. It protects the soil
from soil blowing 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. Tilling a soil below normal plow depth,
ordinarily to shatter a hardpan or claypan.

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 soll. The A horizon. Includes all subdivisions of
this horizon (A1, A2, and A3).

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 the water can soak into the soil or flow slowly
to a prepared outlet.
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Terrace (geologic). An old alluvial plain, ordinarily flat or
undulating, bordering a river, a lake, or the sea.
Texture, soll. The relative proportions of sand, silt, and

clay particles in a mass of soil. The basic textural
classes, in order of increasing proportion of fine
particles, are sand, loamy sand, sandy loam, loam,
silt loam, silt, sandy clay loam, clay loam, silty clay
loam, sandy clay, silly clay, and clay. The sand,
loamy sand, and sandy loam classes may be further
divided by specifying “‘coarse,” “fine,” or “‘very
fine."

Thin layer (in tables). Otherwise suitable soil material
too thin for the specified use.

Tilth, soil. The physical condition of the soil as related
to tillage, seedbed preparation, seedling emergence,
and root penetration.

Topsoll. The upper part of the sail, which is the most
favorable material for plant growth. It is ordinarily
rich in organic matter and is used to topdress
roadbanks, lawns, and land affected by mining.

Upland (geology). Land at a higher elevation, in general,
than the alluvial plain or stream terrace; land above
the lowlands along streams.
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TABLE 1.--TEMPERATURE AND PRECIPITATION
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It can be calculated by adding the

#% A growing degree day is a unit of heat available for plant growth.
maximum and minimum daily temperatures, dividing the sum by 2, and subtracting the temperature below which

* Recorded in the period 1951-74 at Pierre, S. Dak.
growth is minimal for the principal crops in the area (40° F).




STANLEY COUNTY, SOUTH DAKOTA

TABLE 2.--FREEZE DATES IN SPRING AND FALL

-
i
1 Temperature#
[]
1
Probability i 2UCF 1 289°F i 32V F
| or lower | or lower | _or lower
T T ]
] 1 1
Last freezing H i |
temperature | ] }
in spring: 1 i }
) () []
{ ] 1
1 year in 10 i i i
later than-- ! May 4 May 11 | May 22
) 1 1
[ ] ]
2 years in 10 H i i
later than-- i April 28 | May 5 & May 17
] 1 []
I L] 1
5 years in 10 H ! 1
later than-- 1 April 17 | April 26 | May 8
] 1 [}
; a s
First freezing i i i
temperature | | i
in fall: 1 | i
1 ] ]
[} 1 [
1 year in 10 : ] H
earlier than-- | October 3 |September 29 |September 22
1 1] 1
b ] ]
2 years in 10 ! 1 |
earlier than-- | October 9 | October 4 {September 27
[] 1 ]
] ] [
5 years in 10 i i i
earlier than-- | October 20 | October 15 | October 6
] ] L]
] ] [}

% Recorded in the period 1951-74 at Pierre, S. Dak.

TABLE 3.--GROWING SEASON

Daily minimum temperature®

]
i
|
Probability | Higher i Higher " Higher

i than H than i than
1 240 F H 28° F ) 32° F
1 Days T Days T Days
) h— [] _—— 1 ——
] i 1

9 years in 10 | 166 | 152 i 129
1 1 []
] [} 1

8 years in 10 | 172 i 158 1 136
[] 1 1
] I I

5 years in 10 | 186 | 171 \ 150
) 1 ]
] 1 ]

2 years in 10 | 199 ] 184 1 163
[] 1 1
] | ]

1 year in 10 | 205 i 191 i 171
] [] 1
1 1 ]

# Recorded in the period 1951-74

at Pierre, S. Dak.



84 SOIL SURVEY

TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS

-+ T T

] ] ]

Map | Soil name i Acres |Percent

symbol | 1 1

i T |

) ]
AgA tAgar silt loam, 0 to 3 percent slopes 1 475 | 0.1
AgB tAgar silt loam, 3 to 6 percent slopes ! 330 | *
AkA iAgar silt loam, clay substratum, 0 to 3 percent slopeS-~--cecccccceccccmmcccecceaaac ! 1,775 | 0.2
AkB iAgar silt loam, clay substratum, 3 to 6 percent S5l0peS-ceececcmcamcccccceneccacccan 1 1,895 | 0.2
Cal |Canning loam, 0 to 3 percent SlopeS=emcecaccccccma o ccccccccccccccccccecce————— H 2,435 | 0.3
CaB iCanning loam, 3 to 6 percent SlOp@S-ememeeccccccccccccrcccccccccccccccrcccnncacnan= 750 | 0.1
CaC iCanning loam, 6 to 9 percent 8lOpeSe—=c--cccccccccncccccccmcccrcecceccaccencnaan 405 | *
Ce {Carter-Hurley silt loamseeececacccecaa- 7,580 | 0.8
ChB {Chantier clay, 2 to 9 percent slopes 24,490 | 2.7
CsC iChantier-Sansarc clays, 3 to 15 percent SlopeSeeccccec—ccccccccccccccumncceconanenen ! 24,140 | 2.7
CwB iChantier-Swanboy clays, 2 to 9 percent SlopeSee=ceccccwcccccccccrcecmccccaccoacocaaac H 3,770 | 0.4
Do iDorna silt loam-=cecececcom o e H 660 | 0.1
Ho {Hoven 8ilt loame=ececa oo e ccccrccccma———— e | 2,200 | 0.2
HrA jHurley silt loam, 0 to 3 percent slopes 1 13,215 | 1.5
Hs iHurley-Slickspots compleX--eeceeweccccccacecaaaa i 3,640 | 0.4
In iInavale fine sande-ccccccaccmcccmcccrcccmcauccaaao ] 255 | »
KeA iKirley loam, 0 to 3 percent Slope@Se~=emecccceccacccccccccccacacrrrccacenmceeeaeaan= 1 1,945 | 0.2
KeB iKirley loam, 3 to 6 percent 810peSeececccacurccccmccccccccmcccccccccccccacnncaaa= | 1,715 | 0.2
Ko 1Kolls clay-ceccmemcmc e e cc————— i 2,395 | 0.3
LaB iLakoma clay, 3 to 6 percent 8l0peS==eccmeccecacac oo e ccccicecccmccccc——————— | 7,050 | 0.8
LaC iLakoma clay, 6 to 9 percent Sl0peS--mmeeccccmcmccco e cccccceccccccc————— ! 7,360 | 0.8
LkD iLakoma-Okaton clays, 6 to 15 percent Slop@S-wemwcccccccoccmcccencccccecccccccccanas ! 27,425 | 3.0
LoA iLowry silt loam, O to 3 percent SlopeSeeecccccccmmmm o ccccccccccacecccccaaa | 2,730 | 0.3
LoB iLowry silt loam, 3 to 6 percent SlOpeSe=eememmmmccccccccccccccciccaccccrnecaccaaren i 1,120 | 0.1
LoC {Lowry silt loam, 6 to 9 percent SlopeS-eec-ccecceccccccccaccacrcccaccacccecccacacn—— | 265 |
McA iMcClure silt loam, 0 to 3 percent SlopeSeeeecececccccmmcuccccccccccccccccncccccccaae ! 2,015 | 0.2
McB iMeClure silt loam, 3 to 6 percent SlOpESeee-ceeccccccmacccocccccccccraceccccacaeeas | 4,660 | 0.5
MoA {Millboro silty clay loam, 0 to 3 percent SlopeSe=eecccmececccccccccmccamcccccccaaa" ! 3,055 | 0.3
MoB iMillboro silty clay loam, 3 to 6 percent SlopeSeceecccccwcccccmcccweccecmcccceca~acs H 5,210 | 0.6
Mu iMunjor-Inavale complex ] 390 | .
Nb INimbro silty clay loam 1 4,115 | 0.5
OKE iOkaton-Lakoma clays, 15 to U0 percent SlopeS==eececcmmccccom e o cccccacccecaea i 19,530 | 2.2
OpA i0pal clay, 0 to 3 percent Sl0peS—-reecmcmcmmc e ccccmcmcccccccmme e mcccocae 2,865 | 0.3
OpB i0pal clay,. 3 to 6 percent SlopeSe=m=weeeecccccccccaccncccccccacccaccccccrcacaccaaaa- 42,670 | 4.7
0pC i0pal clay, 6 to 9 percent SlopeS-c—cee—ccccmccccmcceccecccccccccmcaccccccmccaaao oo 40,870 | 4.5
OtB iOpal-Chantier clays, 2 to 6 percent SlOpeS------=mcccor-reecememccecsccccmceccca—an 13,815 | 1.5
otcC i0pal-Chantier clays, 6 to 9 percent SlopeSe-eecccmecccmommm oo e 8,680 | 1.0
OxB {Opal-Promise clays, 3 to 6 percent slopes-- 930 | 0.1
Pg iPits, gravel-=cececccccccccccaccccccaca-" 440 | *
Pra iPromise clay, 0 to 3 percent SlopeSecemeeeemmmcmccmm e ececeeeee 61,200 | 6.8
PrB iPromise clay, 3 to 6 percent 8lopeS--cmeecccmcm o ccc e mccceaoa i 83,750 | 9.3
Prc iPromise clay, 6 to 9 percent SlopeS--ecccecmeccccaemcrccccccccccccccccccccccec————- ! 9,505 | 1.1
Ps iPromise-Hurley compleXe-cecmcccmcmamcmmmoon oo ccccccmcaecmcccme e tccccccaa | 4,880 | 0.5
ReA iRee loam, 0 t0 3 percent SloOpeS-—ceccccammm oo ccccccceeeeaa i 6,720 | 0.7
ReB iRee loam, 3 to 6 percent S1opeS-c-ceccmamcm oo ccccmccmccmciccccmccmcccneas | 800 | 0.1
ReC iRee loam, 6 to 9 percent SlOpES=mecmccmc o cm e ccceccerccccec e ———- i 345 | *
Rs iRock outcrop-Sansarc compleXee-=reeeecocmcmmacmmcccccecacamaccceccccec—cccmcccccaaa | 6,840 | 0.8
SaE 1Sansarc clay, 6 to 40 percent 810peS—-meeccccmcccccmcmc e cccccccccccceccccccceacaa i 195,030 | 21.6
SeD iSansarc-Opal clays, 6 to 15 percent SlopeS--eeecccemcmccccmmcacaccccccccccncncoaaa. 85,610 | 9.5
ScE iSansarc-Opal clays, 15 to 40 percent SlopeSe-eeccecawccccccccucccccccnccccccccnenena-= 30,940 | 3.4
Sd iSansarc-Rock outcrop compleX-----cccccccmacccccccmcmmcecccccccmcacmmmccmcme oo 50,255 | 5.6
ShE {Schamber gravelly loam, 9 to 40 percent slopes--- 7,380 | 0.8
SmD {Schamber-Murdo complex, 6 to 15 percent slopes--- 4,095 | 0.5
SmE iSchamber-Murdo complex, 15 to 40 percent SlopeSe-ceccccccccccccccccccccccccccnaaamas 5,605 | 0.6
sucC iSully silt loam, 3 to 9 percent SlopeS-—c----—eceermcecmacamcccecccccccncnccmccccaacaa 430 | *
Suk iSully silt loam, 9 to 25 percent SloOpeSe==-e-eececccccccaccmccccccccncccccceacn———— 500 | 0.1
SvE iSully-Sansarc complex, 9 to 25 percent 5l0peS-~=eececcceccccccccccccceccocmccccneoo | 975 | 0.1
Sw 1SWaNnboy clayeememcmm o e et s 27,110 | 3.0
Sx iSwanboy-Slickspots compleRe-cceeecrmcm oo ccccemceeeecccccmcmccccccmccnce 12,585 | 1.4
We iWendte clay-=-~cccccccmcccm e ! 3,640 | 0.4
Wd iWendte clay, channeled--—ceccccmccceaccaccnrccccaaax 6,520 | 0.7
Wf iWendte clay, frequently flooded 1,825 | 0.2
WsSE iWestover loam, 15 to 40 percent SlopeS-cececeecccccccocmcaccmcmcccmcommcr o nccoaa i 1,190 | 0.1
Wt iWitten silty clayewecccccmcm oo o e ccoee i 4,090 |} 0.5

1 Oahe DaMeeeeeccccmrecccoccmccam e cccccc e mccccccccccrce e n e ; 375 1

1 Water (less than U0 acres)ewecccccmamccccmmrccceeccccccccccmccccc e E 3,500 | 0.4

H | == eeeae—- jommee

1 Totalememem e e e e e e e e e e e 5 904,960 } 100.0

] 1

] ] 1

! Water (more than 40 acres)--eccccmcrccmcmcccccccccrccccccccccrccccccccmcccaaa E 64,000 |

] | !

! Total area----c-ccoommcm e i\~ 968,960 |

[] ] ]

[ | ]

# Less than 0.1 percent,.
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STANLEY COUNTY, SOUTH DAKOTA

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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See footnote at end of table,
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TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued

Cool season
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* 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]

H T~ "Total production | T
Soil name and i Range site name 1 1 |  Characteristic vegetation iCompo-
map symbol ) {Kind of year | Dry | isition
i | iweight | \
! 1 fLo7acre] g
) b 1 i 1
AgA, AgBe---ceccao- 1Siltymmmccemcccccc e e iFavorable ! 3,100 |Western wheatgrasse-e-cecec-u- i 30
Agar : !Normal | 2,600 |Green needlegrass--—-—-—-cceae--o y 20
| !Unfavorable | 1,800 {Little bluesteme-—ccccowcccaau- 110
' ! ! 'Needleandthreadee~mcecceccaeeax {10
: | ' !Sideoats grama----—=-mce-a--=- 110
H i | iBig bluestem------ccccmeceaa-- i 5
! ! H |Blue gramae-—meceescecccacaaaax -
i ] ' jSedgemwecmemmcmcccn e n e 15
; ! | | |
AKA, AKBe-ccccacaa- 18iliymememccccccccccccccccnaa= iFavorable 1 3,100 {Western wheatgrasse-e-=-cecccew- 1 30
Agar ! iNormal { 2,600 |Green needlegrass--—-—-—-ce-cca--- y 20
! tUnfavorable | 1,800 jLittle bluestem------c-cc-cueo 110
H H ! iNeedleandthread---=ececcecccca-- 110
: i ! 1Sideoats grama--eme-me-memoa—- ' 10
H H ! 1Big bluestemMe-——cccccmcccccaaa- {1
| : 1 {Blue grama-=-------cccaccaccaaa Y
i ! ! |Sedge-m=memmmmeereccemenaaaaaax i 5
| i ] ] i
CaA, CaB, CaC------ R A e L e EE L {Favorable i 2,800 |Western wheatgrass-----cece-e-o i 30
Canning i {Normal i 2,300 |Green needlegrass------------- p 20
| iUnfavorable | 1,600 [Needleandthread--------ecocw-- i 10
i i ! 1Sideocats grama--------cccceaa-- 110
\ i ! 1Blue grama--ec-ceccaeacaccaaax i 10
i i ] iSedge-=wmwemocccccnccnonccanao i 5
) H 1 iBig bluesteme-—mcecccmcacccccaa- i 5
1 H | iLittle bluestem--=cccacacacaaa 15
| ) ! | |
Ce¥: i : i d ‘ |
Carter--—-—---cee--- tClaypan------ccccccccccmccca-o {Favorable | 2,200 |Western wheatgrass------------ ! 55
i iNormal t 1,800 |Green needlegrass--=--c=cac--- y 20
H iUnfavorable | 1,200 |Blue gramg--=--weeecececececem--- 110
i i i jBuffalograss~=-----—-—-—-——--- 15
] ] ! }Sedge-c—cecmmccccnncccccannaae i1 5
: ] ) ' |
Hurley-e--wee-cea- 1Thin Claypan----cccccecocccco-o iFavorable i 1,300 {Blue grama-------ec—ccccccaaa-- i 40
| iNormal i 1,100 }Western wheatgrass 115
| iUnfavorable | 700 |BuffalograssSe-eeeces= 116
1 i | iNeedleandthread-- {10
5 E E 1Sedge-mmeoccecccc e cccaa 110
] ] 1 } :
ChBecemcmrccrccanaa iDense Clay-==ce-coccccccccaa—- |Favorable i 1,800 }Western wheatgrassSeececcece—ca-o i 60
Chantier : {Normal i 1,500 {Green needlegrass------------a 120
i iUnfavorable | 1,000 ! !
) ] [] 1 ]
] ] 1 1 ]
CsCH#; i i ' ! i
Chantiereececcaaa- iDense Clay===emccccacecenecna- {Favorable i 1,800 |Western wheatgrass------—ceecc-- i 60
} {Normal } 1,500 |Green needlegrass-----------=- i 20
i {Unfavorable | 1,000 | |
] ] 1 [] t
] 1 ' 1 ]
SansarCemeemmceaa= iShallow Claye==-mececccmceaeaax iFavorable i 1,600 |Little bluestem----cccecacace-o 1 35
! iNormal ! 1,400 |Western wheatgrasse—e--cecace-a- y 20
{ iUnfavorable | 1,000 |Sideocats grama---e-eccecccceca-a 115
! ! ! iGreen needlegrassS—=-==-—---=== 110
| | i {Blue grama=----- cewcccccccnn—a i 5
| ! ' {Sedgecmmmmmmmccecen e ccaeee i 5
H \ i 1Big bluestem---eccecccncecacaaa E 5
1 ] []
] 1 1 1 [}
CwB#: : i ] i |
Chantiere-cercccas iDense Clay-=emecccccccaacaaaaa |Favorable ! 1,800 |Western wheatgrassSeee~cecceccea= y 60
: INormal ! 1,500 {Green needlegrassS-—-=-—=——-—-==- 120
1 {Unfavorable | 1,000 | E
i i ] ] i
SWanboy-eeewacwana IDense Clay----emccommmcaccnaa- |Favorable | 1,800 !Western wheatgrass--eece-—----o-- i 60
! {Normal i 1,500 |Green needlegrass---=--ce<c-==- i 25
H tUnfavorable | 1,000 |
) ] ] i
1 ] ] 1

See footnote at end of table,
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued

i 1 Total production | H
Soil name and i Range site name } H i Characteristic vegetation i Compo-
map symbol | iKind of year | Dry | tsition
| ! iweight | b
! 1 Lb/acre] | Pect
] T ¢ T
] i ] t I
DO=wemccccccccccaa- 18ilty-ceccocccnae- mew—w=ee---wee|Favorable i 2,900 |Western wheatgrass ' 30
Dorna i {Normal i 2,400 |Green needlegrasseeee== i 20
| 'Unfavorable | 1,700 {Little bluesteMecccca-- 10
i i ! iNeedleandthread-===weca-- 110
i | \ {Sideocats gramaeeececccmceccacanx 10
H 1 H {Big bluesteme---cececcccncaaaaa i 5
i H H {Blue gramaeeececcccccccccaanan -1 5
i i i 15edgemmcmcmmmor e i 5
i ' ! ! ]
Ll ————— iClosed Depressionee-e«- -===«-={Favorable { 3,300 |Western wheatgrassee-=cecc-cc-- i 85
Hoven ) iNormal { 3,000 |Sedge~=~m=-- semsecccccnrree——— 110
H iUnfavorable | 2,100 | |
] [] 1 [] (]
] ] 1 ] ]
HrA-eccocccenncaa-- iThin Claypan---ecccceec-- --=-={Favorable i 1,300 |Blue grama--ce~cccccccccacccccaa | 40
Hurley H iNormal ! 1,100 |Western wheatgrass---cececcce--- 115
| iUnfavorable | 700 |{BuffalograsSe-----~ D tatatated {15
| | 1 {Needleandthreadees-ccccmccacax i 10
1 i ! 1Sedge-weccccommcccmc e i 10
i i | } i
Hs#*: H ! ! ! |
Hurley=-e--ecacaaa IThin ClaypaNee=—-c-ccccccccncas {Favorable { 1,300 |Blue grama------ececcceccccac=-= {40
! {Normal 1 1,100 (Western wheatgrass--w-c-oceec-o 115
i iUnfavorable | 700 {Buffalograss----—-c-ceecesecccc-- 115
i i 1 iNeedleandthread----------wcew- 1 10
| ! i |Sedge---=-===- B L L e L P LR i 10
i i i i )
Slickspots. ] E i i i
1
' ] ] ] ]
INececmmcncccccaaaa 1Sand§e=eecrmnccrcccccccccceem iFavorable ! 3,300 {Sand bluestemMe=cecccccoccacaax i 30
Inavale i iNormal { 2,800 jPrairie sandreed------cccccw-- i 20
H tUnfavorable | 2,000 jLittle bluestem---ccccecccauaa- 1 15
! } H iNeedleandthread--=--=-ccccaasa- 115
! H | iSwitchgrass--—-ccecccncrcacana- i 5
i i H |Porcupinegrass~=--ccceaccccaax i 5
] 1 1 1Sedge--—ccccccccmmrnncccccnaa- i 5
i ] i i !
KeA, KeBr=-eceaaa-- iClayey—--ccecccncrcccucuwcwccan {Favorable i 2,500 !Western wheatgrass 1 us
Kirley i iNormal \ 2,100 |Green needlegrass i 30
i iUnfavorable | 1,500 {Sideoats grama---c-c-ccece—ve- i 10
! i i {Blue grama---c-cceccccrmmnecacna i 5
! ) E 1Sedge-———mmmemcccc e
[] ]
1 ] I ]
KOmmommmccccmm e {Closed DepressioNeeeececaccaaa- \Favorable ! 3,300 (Western wheatgrass
Kolls 1 iNormal ! 3,000 |Sedgec~=-c-ec-ccccccna-
i {Unfavorable | 2,100 }Blue grama
! H | iBuffalograss-e-eccccccccccccnuo 15
[] ] ] (] 1
] ] ] 1 I
LaB, LaCee-m-cecee- ~iClayeyeemmmeeccccccacccccccnax {Favorable i 2,600 |Western wheatgrass---ceecaece-o 1 35
Lakoma { iNormal ! 2,200 iGreen needlegrass~--—--—e-ee--- ! 25
| iUnfavorable | 1,500 jLittle bluestem-----ccccccaca- {15
! H 1 {Blue grama----—~--—=eccccccccaaa- {10
| i ! {Sideoats grama~----- m——eeccaaa 15
! E E {BuffalograsSececeraremccaaaaax i 5
] i { i i
LkD*: ] { ! ! !
Lakomasccenceccna= 1Clayey~wmmweae-" B e T {Favorable ! 2,600 |Western wheatgrass-ece-cece-cw- i 35
! iNormal i 2,200 |Green needlegrasSe---meceoccccaas 1 25
! tUnfavorable | 1,500 {Little bluesteme-ccccvrccccn-mo 115
! H 1 |Blue grama==-=eecceccemecca-aa=s 1 10
H H i 1Sidecats grama-----eececccccacao i 5
! 1 E EBuffalograss- ----------------- i 5
| | '

See footnote at end of table.



STANLEY COUNTY, SOUTH DAKOTA 89
TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued
T T Total production | \
Soil name and H Range site name H i ! Characteristic vegetation i Compo-
map symbol 1Kind H H isition
p syl ,: i nd of year iweggﬁt E ESi [
i H TLb/acre; v Pet
i i i i VT
LkD*: | i } | ]
Okaton=eeccccccaas {Shallow Clay==eeeccecce—cccccn= {Favorable ! 2,200 iLittle bluesteme-~--=cecccc—cccna i35
! iNormal ! 1,800 |Sideocats gramae--ecc-ceeee~~n- 1 25
| tUnfavorable | 1,300 |Western wheatgrass------------ Vo
! ! | 1Big bluesteme--ecc-ceccccanaax i 5
! ! | 1Blue grama---e<c-cccveaccer-ox i 5
! ! ! 1Sedgemmmemmeccccccnccccncanan i 5
H [ | !Small soapweedee=r-cccccacecaaa 15
i ! ! i :
LoA, LoB, LoCeme==a 1Silty-cccccrrmmcccc e \Favorable ! 2,800 {Western wheatgrass \ 30
Lowry | {Normal ! 2,300 i|Green needlegrass----~--= i 20
{ ‘Unfavorable | 1,600 |Needleandthread-----<--ccw=--- i 15
' ! | 1Blue grama----eec--ccccmacaam- i 15
H H ' 1Sideoats gramas--ecc-cecccccc-x i 10
E | | |Sedge-cmmmmcmmmmmoomooooooooon E 5
[} ] ] ] ]
McA, MCBewweeccaaa- 1Si1ty~memmmmmccc e o |Favorable ! 2,800 |Western wheatgrass~---cce~ce--- i 35
McClure ! |Normal ! 2,300 iGreen needlegrassS-==~-—=--==--- i 20
| ‘Unfavorable | 1,600 {Needleandthreade-e-eeecec—c---o i 15
! H ! 1Sideocats grama----<-vecceccce--- i 10
! ! ! {Blue grama--e-eccsccccmceac~n= i 10
i i ] |Sedge-=====--ccwomccccnenoona- iP5
[] + () ]
¢ ] ] ] [}
MoA, MOBeeeccmecuaa |Clayeyeemmmmccenrcnccroncccccan iFavorable } 2,500 !Western wheatgrasS—--—=—-------- i 50
Millboro ] {Normal ! 2,100 iGreen needlegrass-----===c-=--- i 25
! {Unfavorable | 1,500 {Blue grama-------==c-c--c-cc-- i 10
! ! ! !Sideocats grama----c-cccmweca-- 15
a ! ! |Buffalograssecec-cecccrnecen=-x i 5
i : i i ]
Mu®: i i ; | ;
Munjor-cccemcemea- 10verflow=e=mcecmmcmcaneacceem-= {Favorable ! 3,800 |Big bluesteM---cccceeccmeecan- 1 20
! INormal ! 3,200 iWestern wheatgrass----==--w---- V15
! !Unfavorable | 2,300 }Green needlegrass-----==-=---- V10
! ! ! 1Switchgrasseecccrcccccnccaaaoo i 10
! H ! {Blue grama-=--scccscccccacan=-= i 10
H ! ! |Prairie sandreed-----vveccce-- i 10
| } ! i i
Inavale-—=---=c-en 1SaNdSecmmmmcmmccmammmeaecocoa- {Favorable ! 3,300 iSand bluesteme--ceemmemcm—ae-- i 30
| iNormal ! 2,800 |Prairie sandreed i 20
! iUnfavorable | 2,000 j{Little bluesteMe-e--=-- 115
| \ 1 INeedleandthread-e—-we=e- 115
! ! ! |Switchgrass-eceecmccccreaceaamx i 5
H ! | lPorcupinegrass---c-=ccccvecc=n i 5
i } i 1Sedge-vmmmmmeccmeccccoceccnnn~" ! 5
] ] ] ]
) 1 1 ) ]
NDemccerencccccccas lOverfloW=eecccccreccccccccacsnx {Favorable ! 3,300 |Big bluesteme~vwcccecnmcccanacao i 30
Nimbro ! {Normal ! 3,000 {Western wheatgrass-=--ee------ i 20
! {Unfavorable | 2,100 {Green needlegrass--e--=--=--=<= i 15
H | | |Blue grama----=-ccccmeacec—n=- 15
! ' ! {Sedge-=-mecccmemcccrnecaceaao" i 5
! i i ! :
OKE®: | | ! : i
OkatoNe-mmceacenna-" !Shallow Clay-=eee-eecccccenaaa {Favorable ! 1,900 {Little bluestemecece—cccccancax i 30
| |Normal ! 1,600 |Sideocats grama-=ee-c-~eeccc-=- i 30
| !Unfavorable | 1,100 {Western wheatgrass-- i 10
! i ! {Big bluesteme==c-e=- HE
! ! ! |Blue gramae=---cececccccecaa~- i 5
! | ! {Sedge~=-mwmeccnncccncncccnnan i 5
! | ] 1Small soapweed=weccecoccccaaaax E 5
! i | ! i
Lakomae ececcemanaaa |Clayeyeeecceccccccnccccconcnnan {Favorable ! 2,600 |Western wheatgrass--=ece--ce--- ! 35
! INormal ! 2,200 !Green needlegrass-e--====---=- 1 25
! lUnfavorable |} 1,500 iLittle bluesteme-c-ccmcecem—a-" i 15
H H | {Blue grama--e-ccsccccccenace-x 110
' ' { !Sideocats grama-eecccceccccceca- -
' t ! {Buffalograss---==-ececc—cce==e i 5
! ! | i

See footnote at end of table.
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued

Rock outcrop.

T 1 Total production | T
Soil name and i Range site name } ! | Characteristic vegetation {Compo-
map symbol H iKind of year | Dry | isition
] : jweight | }
| 1 iLb/acre; T Pct
] ] | ) e
] ] ] 1 ]
OpA, OpB, OpC-====-- iClayey-=mmeroccoccccceacancaaaa {Favorable 1 2,500 |Western wheatgrassS-eecececacaa-oa i 50
Opal H iNormal ! 2,100 |Green needlegrass--eececwcoa——aa. i 30
i iUnfavorable | 1,500 |Sideocats grama~e=eececcemcccaaaa 15
i | i iBlue grama-«-----cecccccacaaaaa i 5
] i i 1Sedgemmmmemmmmccccan e i 5
! ' ' ' !
OtB*®, OtC*: i : ! i |
Opalececccnccncan- 1Clayeymmememccccccccccnccncnnw= iFavorable i 2,500 |Western wheatgrasSeee—eeceaaaao i 50
i iNormal ! 2,100 |{Green needlegrasSee-———ccecceaa i 30
! iUnfavorable | 1,500 |Sidecats grama--eececcccecoceea i 5
i i i {Blue grama-----e-ceccccceccaaa 15
| | i 18edgemcmmmmmmcm e mmeeceeeeeo i 5
i i i i 1
Chantier--ecececeea-- iDense Clay----c-ceccrrcerccca- {Favorable ! 1,800 }Western wheatgrass--eeew—aae-ao i 60
| {Normal 1 1,500 |Green needlegrass-=-------m--= i 20
1 iUnfavorable | 1,000 | 1
1 1 1 [] 1
] 1 1 ] ]
OxB*: ! | i 1 i
Opal-=--ccccmceaem 1Clayey——==-ccccccmcccccncccaaaa {Favorable { 2,500 [Western wheatgrass~-eece—eea-- i 50
| {Normal { 2,100 |Green needlegrasse-e--eccccaaaa ' 30
i iUnfavorable | 1,500 |Sideocats grama--e=meccccacoccaa i 5
i i | 1Blue grama--=ccccccccccecacaaa. i 5
i i H jSedge-ce—cc—mcccmmmceme oo 1 5
i i i i . i
Promisee-ece-cc-e- jClayey-==-=-——emmccccccc e {Favorable i 2,500 |Western wheatgrasseee--ec——naaa ) 50
! } iNormal i 2,100 {Green needlegrass-~-ecccce—a--u i 30
! iUnfavorable | 1,500 }Sideocats grama~eeceeccccoaceaa 15
! i | iBlue grama----c-cccmcoccaaaaa. i 5
' ] ! 15edgemc-ccmmccmmccmaa e i 5
i i i ] !
PrA, PrBe--ceceac-aa- iClayey-===cw=- R ettt iFavorable ! 2,500 |Western wheatgrass-eeeecaauaaa- i 50
Promise 1 iNormal \ 2,100 |Green needlegrass-—-—---ececemccee- i 30
] iUnfavorable | 1,500 }Sideocats grama-weeec-ccccccmac-e. i 5
| i | iBlue grama-----ecrcececccaamaana- !5
H | } 1Sedge--——————cccmccmem e i 5
i i i i ]
Prlececcecccccccaa {Clayeye—cccrcccrcccecccccnanax {Favorable i 2,300 {Western wheatgrass—-—-e-ceccacas | 45
Promise | {Normal i 1,900 (Green needlegrass--—---eceecae-- i 25
H iUnfavorable | 1,300 {Blue grama--eeeeecececccccmcaa= i 10
| 1 1 iSideocats grama---cceceeecaaaaaa- i 5
! ) 1 iLittle bluestememecccccccncnaaa 15
i i i Sedge-==cmcvmcccma e cc e i 5
! ! i i i
Ps*: \ g ! | g
Promi Sg--eccemmanax iClayeya==eem B e DT T LT P {Favorable ' 2,500 {Western wheatgrasSe--ec-cccecccaa i 50
i iNormal } 2,100 |Green needlegrasSew-—emcecccaea i 30
! iUnfavorable | 1,500 |Sideocats gramaeweece-ccccc~aaa i 5
] H i }Blue grama----—c-cccccacccuaa. i 5
] i i iSedgerececocnaax m—emececeereaea i 5
] : i ' i
Hurleyee-ceceeaaa- iThin Claypaneeececccccacaacaaao ~{Favorable } 1,300 |Blue grama--—-—-—----ccececaaaaaa-- | 40
H {Normal i 1,100 {Western wheatgrass—e--cecececaa- 115
1 iUnfavorable | 700 jBuffalograsSe-ecweccccceccccca" i 15
! H } iNeedleandthreade=eceecemcccacxa- {10
! | | |Sedgemwwcecacaaax mreccccccccaan 1 10
| ! i ! !
ReA, ReB, ReCemeen- 18ilty=mm-nx B et DR PR TR {Favorable ! 3,000 |Western wheatgrassewee-ceccaaoa 140
Ree H iNormal ! 2,500 {Green needlegrass-~-eececacaao i 20
! iUnfavorable | 1,700 |Blue gramaeseeececcececcccccceaaxs t 15
! | H {Needleandthread~ecececcecccccnaa -1 10
! | 1 iSideoats gramae-wcecccccccccaax i1 10
1 1 []
1 1 ]
Rs*: i i i
| ! i
i i |

See footnote at end of table,



STANLEY COUNTY, SOUTH DAKOTA 91"

TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES~--Continued

I T Total production | H
Soil name and i Range site name ! H ! Characteristic vegetation i Compo-
map symbol | iKind of year | Dry | isition

i i jweight | )

1 H TCb7acre] T Pct

i i i ) T
Rs¥*: ! | : 1 !
Sansargc---—-------- 1Shallow Clay--==cecmcccacccaa- iFavorable i 1,600 jLittle bluesteme---c-cec—ewe-—-- i35

H iNormal ! 1,400 |Western wheatgrass---ceececee--- i 20

H iUnfavorable | 1,000 |Sidecats grama---ec---ccccece-- i 15

! ! ! {Green needlegrass-=------c-w-- } 10

i 1 H {Blue grama----eee-cccccemn--co i 5

] ] ! 1Sedge-mmmmmmrooccccecom oo aee ¢ 5

| | ! |Big bluestem---cecocecmcacanao 15

[] () 1 ] ]

[ ] ] ] 1
SaEccccocmcmcncanaa !Shallow Clay--===-eccccccam—ca {Favorable ! 1,600 jLittle bluesteMe-=ccc—ceero—a- i 35
Sansarc ! INormal ! 1,400 |Western wheatgrass----=ec----o \ 20

1 !Unfavorable | 1,000 |Sideocats grama------eceeem-==- } 15

! | | !Green needlegrasg~e——===w=----1 .10

\ H | |Blue grama---es-c-ccccecnccu=x 15

i H | 1Sedge-=---——scmmmmcrccccenamaa i 5

! ! ! |Big bluestemMe-cee—cc—caecnaa- V5

] [] ] ] []

1 1 ] ] ]
ScD*: ' ] ] ! i
Sansarge-e-~ecn-=-= iShallow Claye=ceecccscnaccncaas |Favorable ! 1,600 jLittle bluesteMe--cocccccwaaas i 35

H iNormal ! 1,800 |Western wheatgrass—-----cce---- i 20

! 'Unfavorable | 1,000 !|Sideocats grama----cccccccec-== i 15

H ! | iGreen needlegrass~----ceccen=- 1 10

H | ! |Blue gramaee--—eeecee——ccccc-o= i 5

| 1 ! {Sedge--=ecce- L L L i 5

| | | |Big bluestemMem———cccacccccaca- E 5

] [] [] ]

1 1 1 1 ]
Opal-=cecccmccacaa |Clayey-=meememnecccccneran=n ---|Favorable ! 2,500 |Western wheatgrasS---ce-c-e-e=- i 50

! {Normal ! 2,100 |Green needlegrass-=e-e~=ceee-a { 30

': 'Unfavorable | 1,500 |Sideocats grama---~--eececc~a=a=- i 5

! ! ! {Blue grama------—--=-ccc-ceaeex 15

! ! ! 1Sedgemwen-mccccc e mn e i 5

i i i ] i
ScE#*: ' i ) i i
SansarC---——e-—e--= !Shallow Clay---ecemcmceeeean-x {Favorable ! 1,600 iLittle bluestem-=er-c-weccac-- i 35

! INormal ! 1,400 |[Western wheatgrass----e~-c---- i 20

! !Unfavorable | 1,000 |Sideoats grama~~--=e=cc-c-e--= 115

! ! ! !Green needlegrass-—--e-—cec-u- 110

! ! ! |Blue gramaee=----wececceccco—=- 15

! H ! 1Sedge~mwcecm—mcccccncccaccan—- i 5

| H ! !Big bluestem--——=coe—c—c—ccccnex E 5

| i ] i i
Opal--——-ceeccaaas IClayeymmmmmmeme——mmccemcc——oa= |Favorable ! 2,300 |Western wheatgrass-----e------ i 50

! INormal ! 1,900 |Green needlegrass-=--<-coc==-- 1 20

! {Unfavorable | 1,300 [Blue grama--=-~-cec=e~~- ——————— i 10

! } ! {1Sideocats gramae=~ec—eccceccaaac i 5

! ! ! iLittle bluestemee--cceccccnas -1 5

! ' ] |Sedge-=-ce—uuana- e L LT 15

i i : i !
Sd#: ] | ! ! |
Sansarce---eceen=- !Shallow Clay-==eeeceemcmeecaca= |Favorable ! 1,600 iLittle bluesteme-=ccccccawa- -=1 35

! INormal 1. 1,400 !Western wheatgrass----- cmmeea=} 20

! !Unfavorable | 1,000 |[Sideocats grama------- LT e i 15

! ! ) iGreen needlegrass---ccceo=cc-- i 10

! ! ! |Blue grama------ e =e===} 5

! ' | |Sedge--===v=o= L P L L i 5

} i H 1Big bluestem==e==- ------------E 5

' ] ! 1 i
Rock outcrop. ' | | ! E

i i i i i
ShEeeeececrmmanaaaa !Very Shallow--=ce-cecacenaaaa- {Favorable ! 1,400 }Needleandthread--=-ccce-eeaw-- i 30
Schamber ' iNormal ! 1,200 |Blue grama-=---- B ittt i 30

! !Unfavorable | 700 |Sedge-===e-—meceraccccccnconcaa 1 20

] ! !BuffalograssSe=—=m==—ccaca~rccaan 5 5

i | i '

See footnote at end of table.
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued

Total production
i

i T ! T
Soil name and | Range site name | ! Characteristic vegetation {Compo-
map symbol | iKind of year | Dry | {sition
1 i iweight | ]
i E ;Lb/acre§ T Pct
i |
SmD®, SmE®: ! ! ! ! !
Schamber-«cecece-e iVery ShalloWeeeesccccccsccnacn |Favorable ! 1,400 |Needleandthread-----c--cwe-ec-o ! 30
i {Normal !, 1,200 {Blue grama~e----ccecceccccccc= ! 30
i ‘Unfavorable | 700 |Sedgeeecmwmccccrecccccccneaacaa 120
! E : {BuffalograssSe=e=cceccaccccccas E 5
' ] )
Murdo-==ccecscccmee !Shallow to Gravel-eewaccccc—us {Favorable { 1,800 |Needleandthread i 25
i {Normal ! 1,500 |Blue grama-e-—----=ceccccccccac 1 25
! iUnfavorable | 900 |Sedge===m=--——-cecrcccccanccan= 120
! ! | {Sideoats grama 1 5
E 3 ! EPlains muhly 15
] ] ] [] =
SuC, SuEe~eccccecem {Thin Uplandeeccecccccccccccacax {Favorable ! 2,300 |Little bluesteme=cccccncocccax ! 30
Sully H iNormal ! 1,900 |Sideocats grama---=w-c-c-ee—==- {15
| {Unfavorable | 1,300 [Needleandthread---=vwececcecccu- 115
i \ | iWestern wheatgrasSe-e~ececcacax 110
i H H |Blue grama---eceseccccamecceoax 110
] i' E |Sedge-—c=esccccecconcmcncnncna Y
()
SvE®: E i i ; i
Sully-eeccocecceca- IThin Uplandeecccccccccccacnaaa {Favorable 1 2,300 iLittle bluesteme--=ceccoaccaaa |
i i Normal ! 1,900 |Sideoats grama---ecccccecccc~a- H
\ !Unfavorable | 1,300 {Needleandthread---~<-ccecvceccca-
H | \ iWestern wheatgrass---cescecec-
| | \ |Blue gramMae--eee-——ccccecccea=
| | | |Sedgesmccmmccaccccccncucannnna
= : : :
Sansarg--—=--e--c== !Shallow Clay==-wccccoccccccen= {Favorable } 1,600 jLittle bluestem-~=-cccccccuacs
! {Normal 1.1,400 |Western wheatgrass--~-c-c-----
| {Unfavorable | 1,000 |Sideoats gramae-eceme~-=—cccc~--=
! | | iGreen needlegrass---
: | i !Blue grama=ee=======
H i H 1Sedge-ccccmmemcccnccccaacaaana
! i E EBig bluestememcee—cccccccacaao
] 1 ]
SWeermmeccccnecacas iDense Clayeeemmeccerccccccacas {Favorable ! 1,800 !Western wheatgrass~-=-eec-eccw-=
Swanboy 1 {Normal ! 1,500 |Green needlegrassS----c-ccec==-
' !Unfavorable | 1,000 |
[} ] 1 ]
Sx¥*: ; E ; i
Swanboy---wececeee- iDense Clay--==c-cececccccccaa= {Favorable ! 1,800 |Western wheatgrasse-e-c-cccee--
1 iNormal ! 1,500 |Green needlegrasSe=c~----we=e-
| EUnfavorable E 1,000 i
]
] (] ]
Slickspots. ' i i |
= | | :
L atutr ioverflow-===ccccecmccccccecaaa= |Favorable ! 3,400 {Western wheatgrass--c-wececce=-
Wendte ! {Normal ! 2,800 |Green needlegrassS---c-ccwcce~-w
\ {Unfavorable | 2,000 {Blue grama@e~---eccceececccccc--
H 1 1 1Big bluesteMec-cocccccccnacaas
! ! i 1Sedge-e=m~reccccccnccccccccona
! | ! !
Wdeeeewooccncaccaa- overfloWeeeeccccccoccccccaaaaa {Favorable ! 3,400 |Western wheatgrass---cece-cc---
Wendte H {Normal ! 2,800 |Blue grama----=--cccc~cvecacce
| !Unfavorable | 2,000 {Green needlegrass---cw-cceccw--
! : ! {Big bluestem-e==ccccccccannaan
H i | |Sedge-emwmmcccccrrcccacacaaca=
: | ! !
Wfeocomcecencaacan-" loverfloW---cecc=ccccncrnccncen= {Favorable ! 3,600 |Western wheatgrasse-esccecceea
Wendte {Normal ! 3,000 |Big bluestemeewcccccccnccnacna
tUnfavorable E 2,100 iGreen needlegrasS-e-c~r-mecac-
g
!

See footnote at end of table,
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES-~Continued

1 7" Total production | 1
Soil name and ) Range site name ! H { Characteristic vegetation { Compo-
map symbol i iKind of year | Dry | isition

} i jweight | |

! = TLb/acre] TFet

] () (] ]

1 ] I ] i
WSEe-~m~ ,emmm——— -==iThin Uplande-cccccccccccaca—a- iFavorable ! 2,200 jLittle bluestemec-—--ecc-m- -=-==] 20

Westover 1 {Normal ! 1,800 |Needleandthread---=--cecce-- -==} 20

H {Unfavorable | 1,300 (Western wheatgrasse--cccecc-u-- t 20

1 1 | iSideoats grama-----=--ceccec--o i 15

H | i |Blue grama---=eccccccccccnac~= 110

! i i |Sedge-=eec-—ccccccnccnncnaca- 15

i i ! ! i
Wieoeooas mroeecen=e|Clayey-cemcccccaccaonacn ~---=-={Favorable ! 2,900 {Western wheatgrass---ec-ec-v--=- ! 40

Witten H {Normal ! 2,400 iGreen needlegrass~-w--=cecce--- i 30

i {Unfavorable | 1,700 |Sideocats grama-----cccccvce-=- ;10

H H | iBuffalograsSeeecemrocaccnes -—==] 10

i | i |Sedge~=-ccmcccccmrcnnnnncar——0 i 5

1 1 ] []

[} ] ] }

% See description of the map unit for composition and behavior characteristics of the map unit.



94 SOIL SURVEY

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--
Soil name and N

T
]
i | | 1
map symbol E <8 E 8-15 E 16-25 E 26-35
] [] ] |
i i ) )
) 1 [] 1
] [} 1 1
AgA, AgB-~-ecc-c-- iLilageee—ccccccmcocaas iGreen ash, Siberian {Siberian elm, i -——-
Agar H { crabapple, Rocky ! ponderosa pine, blue |
! ! Mountain juniper, ! spruce, Black Hills |
! i common chokecherry, | spruce, Russian- i
H { Siberian peashrub, | olive, i
1 | American plum. | i
) ] ] 1
1 1 ] ]
AkA, AKB-=--cececoo iLilace=--ccccncccncaaa i{Green ash, Siberian iSiberian elm, | -
Agar i \ crabapple, Rocky \ ponderosa pine, blue
| ! Mountain juniper i spruce, Russian- i
i | common chokecher;y, H olive.' |
i | Siberian peashrub, ! i
| \ common chokecherry, | H
i \ American plum, i |
1 ] 1 1
| ] ] 1
CaA, CaB, CaC-=-=- iSiberian peashrub, iPonderosa pine, green |Siberian elmM==ecccccasa ! -
Canning \ Tatarian honeysuckle,| ash, Siberian i H
{ silver buffaloberry, | crabapple, common i |
| Peking cotoneaster, | hackberry, Russian- | |
i lilac. | olive, eastern i H
H i redcedar. i |
] i i i
Cc¥; i i i ]
Cartere—meococcaax {Eastern redcedar, iSiberian elm, green i -—-- i -——
{ Rocky Mountain \ ash, ponderosa pine, | i
{ juniper, Siberian | Russian-olive. i :
! peashrub, silver H | i
\ buffaloberry, lilac. | ! t
] ) ] 1
Hurley. i i E ;
] i i |
ChB. ! | ; i
Chantier ] ] ] !
. | | | |
CsC¥:
Chantier, E ; g i
[] ] 1
I i 1 [
Sansarc. ! i i )
A ] ; i
CwB¥*: ' i i |
Chantier. | i ] ]
1 1 ) ]
1 ] 1 [
Swanboy. | 1 i i
] 1 [] 1
] ] 1 t
DOeemrmcccmccemcn—- {Lilag-—cc—c—emmcmemmea iGreen ash, Siberian {Siberian elm, i -—-
Dorna i | crabapple, Rocky i ponderosa pine, blue |
i i Mountain juniper, | spruce, Black Hills |
| { common chokecherry, | spruce, Russian- |
| ! Siberian peashrub, ! olive. |
! \ American plum. | |
: = o !
Ho. | i ] i
Hoven ! i ) '
i i ) ]
HrA. i ] i i
Hurley ] i i ]
| ] | '
Hs*: | E E E
]
Hurley. E |: i i
Slickspots. ' ] i i
) [] 1 (]
1 ] t 1

See footnote at end of table.
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued

95

H Trees having predicted 20-year average heights, in feet, of--
Soil name and | i T 1
map symbol E <8 { 8-15 E 16=25 E 26-35
)
t 1 1 ]
i H 1 H
i i | i
INnececamcccccccces i -— {Ponderosa pine, ) -— | -——-
Inavale i | eastern redcedar, ! i
i ! Rocky Mountain | i
| I juniper. i i
i i ! |
KeA, KeB-wowuooo—- iLilace=sccccmcacacaaa- {Green ash, Siberian iSiberian elm, i -—-
Kirley 1 } crabapple, Rocky | ponderosa pine, blue
H \ Mountain juniper, { spruce, Black Hills |
1 { common chokecherry, | spruce, Russian- H
) i Siberian peashrub, i olive. 1
H \ American plum. i i
: i i '
Ko. i \ i ]
Kolls i 1 i )
i i ! ]
LaB, LaCeeeeccacaaa iSiberian peashrub, iGreen ash, Rocky iSiberian elm, i -——-
Lakoma { silver buffaloberry, | Mountain juniper, | ponderosa pine. i
| American plum, Peking| Russian-olive, ! i
i cotoneaster, lilac. | Siberian crabapple, | |
| ! common chokecherry. | 1
] ] [] (]
1 ] [ 1
LkD¥: i 1 : i
Lakoma--c-=cce-u- {Siberian peashrub, iGreen ash, Rocky {Siberian elm, i -—
} silver buffaloberry, | Mountain juniper, | ponderosa pine. |
{ American plum, Peking| Russian-olive, i H
{ cotoneaster, lilac. | Siberian crabapple, | H
i i common chokecherry. | !
) ] ] []
] ] i L]
Okaton. H 1 | 1
1 1 1 1
| ] ] 1
LoA, LoB, LOCee==~ tLilaCeecmccccccccccc e iGreen ash, Siberian 1Siberian elm, } -
Lowry | | crabapple, Rocky i ponderosa pine, blue |
) { Mountain juniper, { spruce, Black Hills |
! | common chokecherry, | spruce, Russian- |
1 i Siberian peashrub, i olive. i
{ | American plum. | H
[] [] [] 1
i 1 ] ]
McA, McBeeeocaeo—o tLilagcemccccmmc e iGreen ash, Siberian iSiberian elm, 1 ———
McClure 1 \ crabapple, Rocky { ponderosa pine, blue
! \ Mountain juniper, \ spruce, Black Hills |
i { crabapple, Rocky | ponderosa pine, blue |
H \ American plum, i olive, H
| i Siberian peashrub,. | i
1 [} ] L]
I ] ] 1
MoA, MOBececcwnw-- iSiberian peashrub, iGreen ash, Rocky iSiberian elm, | -———
Millboro { silver buffaloberry, | Mountain juniper, | ponderosa pine. 1
| American plum, Peking! Russian-olive, } i
i cotoneaster, lilac. | Siberian crabapple, | !
! ! common chokecherry. | ]
] [] [] ]
] ] 1 ]
Mu*: ' ] i i
Munjor-e-cececeaa- iLilageemcecocaccacacaa tRussian-olive, Rocky |Ponderosa pine, blue |(Plains cottonwood,
H ! Mountain juniper, \ spruce, Black Hills | golden willow.
i { Siberian peashrub, i spruce, green ash, i
! | American plum. | common hackberry. i
) 1 [] []
1 [ 1 1
Inavale---—-c--=- 1 - iPonderosa pine, 1 --- i -—
H \ eastern redcedar, | H
1 { Rocky Mountain H H
! ! juniper. H i
i i ! i
| T iLilagewemccnmmcacaccaax 'Russian-olive, Rocky |Ponderosa pine, blue |(Plains cottonwood,
Nimbro } { Mountain juniper, { spruce, Black Hills | golden willow.
H } Siberian peashrub, \ spruce, green ash, 1
i \ American plum. | common hackberry. |
) [] [] []
1 ] (] t
OKE®: i | | i
Okaton. H ! 1 !
| | | :

See footnote 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 Z20-year
1)

<8

8-15

average helghts, In feet, of--
T

16-25

26-35

OKE®:
Lakoma.

OpA, OpB, OpCe===-
Opal

OtB¥, OtCW:

Chantier.
OxB#*:

Pg*.
Pits

PrA, PrB, PrCe----
Promise

Ps¥:
Promi se~e-cccecax

Hurley.

ReA, ReB, ReC-==e-
Ree

Rs#:
Rock outerop.

Sansarc.

SaE.
Sansarc

ScD¥*;
Sansarc.

See footnote at

American plum,

American plum,

Siberian peashrub,

silver buffaloberry,

American plum, Peking

cotoneaster, lilac,

Siberian peashrub,

silver buffaloberry,

American plum, Peking

cotoneaster, lilac,

Siberian peashrub,

silver buffaloberry,

American plum, Peking

cotoneaster, lilac.

American plum, silver

buffaloberry,
Siberian peashrub,
Peking cotoneaster,
lilaec.

buffaloberry,
Siberian peashrub,
Peking cotoneaster,
lilaec.

buffaloberry,
Siberian peashrub,
Peking cotoneaster,
lilac.

end of table.

silver

silver

Green ash, Rocky

Mountain juniper,
Russian-olive,
Siberian crabapple,
common chokecherry.

Green ash, Rocky

Mountain juniper,
Russian-olive,
Siberian crabapple,
common chokecherry.

Green ash, Rocky

Mountain juniper,
Russian-olive,
Siberian crabapple,
common chokecherry.

Green ash,

Russian-olive,
Siberian crabapple,
common chokecherry,
Rocky Mountain
Juniper.

Green ash,

Russian-olive,
Siberian crabapple,
common chokecherry,
Rocky Mountain
Juniper.

Green ash,

Russian=-olive,
Siberian crabapple,
common chokecherry,
Rocky Mountain
Juniper.

Common chokecherry,

Siberian peashrub,

American plum, green

ash, Siberian
crabapple, Rocky
Mountain juniper.

e . ——————— —— —— = ———— A ——_————— A = = ———— ——— T T - ——— — ———— . —— . —— . - —— — ———— o ———— ———— o e e o]

Siberian elm,
ponderosa pine.

Siberian elm,
ponderosa pine.

Siberian elm,
ponderosa pine.

Siberian elm,

ponderosa pine.

Siberian elm,
ponderosa pine.

Siberian elm,
ponderosa pine.

Siberian elm, blue
spruce, Black Hills
spruce, Russian-
olive, ponderosa

pine.
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued

97

Soil name and

Trees having predlicted 20-year average heights, in fe

et, of--

:
| : T
map symbol E <8 1 8-15 E 16-25 26=35
[]
: ; :
] ] ]
ScD¥*: i H |
Opalecescnccaa= {Siberian peashrub, iGreen ash, Rocky iSiberian elm, -——-
silver buffaloberry, | Mountain juniper, ponderosa pine.
American plum, Peking] Russian-olive,
cotoneaster, lilac. | Siberian crabapple,
| common chokecherry.
1
ScE*:
Sansarc.
Opal.
Sd*:
Sansarce.

Rock outcrop.

ShE.
Schamber

SmD¥*, SmE#%*:
Schamber.

Murdo.

SUCeeemmmcanccaaa

Sully

SuE.
Sully

SVE®:
Sully.

Sansarc,

Sw.
Swanboy

Sx#:
Swanboy.

Slickspots.

wd, Wf.
Wendte

WSE.
Westover

Wiemomconnaana “eea-

Witten

Rocky Mountain
juniper,

eastern

redcedar, Siberian

peashrub,

lilac,

silver buffaloberry.

Siberian peashrub,
silver buffaloberry,

American plum,
cotoneaster,

Peking

lilac.

Siberian peashrub,
silver buffaloberry,

American plum,
cotoneaster,

Peking

lilae.

Ponderosa pine,

Siberian elm, green

ash,

Green ash,

Russian-olive.

Rocky

Mountain juniper,
Russian-olive,
Siberian crabapple,
common chokecherry.

Green ash, Rocky
Mountain juniper,
Russian-olive,
Siberian crabapple,
common chokecherry.

Siberian elm,

ponderosa pine.

Siberian elm,

ponderosa pine.

# 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

SOIL SURVEY

Absence of an entry indicates that the

1 Potential for habitat elements H Potential as habitat for--
Soil name and i i T WIId T T 1 T H 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 | 1 | areas | } 1
T T T T T T T T T
] 1 1 ] ] ] | 1 1
i i i 1 i : 1 i i
AgA, AgB, AkA, AkB-!Good {Good 1Good 1Good iVery pooriVery poor|{Good iVery poor |Good.
Agar H | | : 1 1 1 H i
i i i i i | ] i i
CaA, CaBewececcaaa- iFair {Fair 1Good {Poor {Very pooriVery poor|Fair iVery poor }Good.
Canning ! 1 i ! H H | 1 1
| i ! ] ] ! | : :
[oF: T LD L B {Poor tFair 1Good i Poor {Very pooriVery poor|Poor iVery poor |Good.
Canning ] ! i ! | | i | ]
] i i ; | ] | i |
Ce¥: { i | ] ! ! ] ' '
Cartereeeeeecccaaaa | Poor | Poor | Poor | Poor {Very poor|Very poor|Poor iVery poor |Poor.
] (] ] [] 1 ) ] 1 ]
] ] ] ] 1 1 i ] ]
Hurley-----=cec-a- iVery poorjiVery poor/|Poor { Poor iVery pooriVery poor|Very poor|Very poor {Poor.
1 1 1 [] [] ] 1 ] ]
1 ] 1 . 1 1 [ ] i 1
ChBewmccccaaaccacaa iVery pooriVery poor|Poor | Poor iVery pooriVery poor|Very pooriVery poor !Poor.
Chantier ! | ) | ] i | 1 ]
] [} 1 [] 1 -1 ] [] ]
[ 1 I i 1 1 ] ] 1
CsC*: i i i ] ! ' | 1 i
Chantiereceeeeceeaaa \Very poor|Very poor|Poor i Poor iVery poor|Very poor|Very poor|Very poor |Poor.
1 1 [] 1 ] [] [] [] []
1 1 ] t ] 1 ] ] 1
Sansart---eecacaaa- iVery poorjiVery poor|Fair { Poor iVery poor|Very poori{Very pooriVery poor |Fair.
1 [] [] ] 1 ] 1 1 1
1 1 ] 1 1 1 b 1 ]
CwB¥*: ! } i : i : i ) i
Chantier-«-ceca-n- iVery poor|Very pooriPoor \Poor iVery poori{Very poori{Very poor!Very poor |Poor.
1 ) 1 () 1 1 1 [] t
1 1 ' i ] 1 ] i ]
Swanboy--w=-eceaa-- iVery pooriVery poor}Poor {Poor iVery pooriVery poor|Very poor|Very poor |Poor.
[] ] 1 [] ] ] 1 1 1
1 1 ] 1 ] t ] ] ]
DOemmmccccccccaaaaa 1Good {Good 1Good 1Good iVery pooriVery poor|Good iVery poor |[Good.
Dorna ! i i i ] | i | i
| ! i i i 1 ] { ,
HOmememmmcmccc—an—— iVery poor!Poor | Poor | Poor \Fair |Fair {Very pooriFair { Poor.,
Hoven H ] 1 i ] ! ' | i
i i i H i i ! ! |
HrA=-emccccccccauaa iVery pooriVery poor|Poor \Poor iVery pooriVery poor|Very pooriVery poor |Poor.
Hurley ! i i ! } | ' | i
1 1 1 L] [] 13 1 1 L]
t t ] ] ] ] ] 1 1
Hs#*: | i 1 | ' | | ' i
Hurleye-----c----- iVery pooriVery poor|Poor \Poor iVery pooriVery poor|Very pooriVery poor !Poor,
[] 1 ] 1 1 [] ] ] []
] ] 1 1 b 1 1 1 ]
Slickspots. i 1 i ) i } ! H |
i ] i i | | | i !
INmecmcmccccccceeaa iVery pooriVery poor|Fair \Poor iVery pooriVery poor|Very poor!Very poor |Fair,
Inavale i i i i H i i i i
! | i i : i ! i !
KeA, KeBemecocoeaa- 1Good | Good iGood 1Good iVery poor|Very poor}Good iVery poor |Good.
Kirley ! i | i ! | : 1 i
i ! i 1 i ! i i i
KOmmmmmmmmcccceee e {Very poor|Poor |Poor \Poor \Fair \Fair iVery poor|Fair iPoor.
Kolls i i i ] i i | i i
i ! ! i ' 1 i i i
LaBewmeesmcenconca= \Fair |Fair 1Good \Fair iVery poor|Very pooriFair iVery poor |Good.
Lakoma i 1 ! : i ! i i |
1 i i \ i i i i i
| Y o R !Poor \Fair {Good {Fair {Very pooriVery poor|Poor iVery poor |Good,
Lakoma 1 | | i ! ] ] | !
t ] t (] [] [] 1 i ]
1 ] ] ] 1 ] 1 ] ]
LkD*; ! i ] i | i | ' ]
Lakoma-wewcvncnaana |Poor {Fair 1Good {Fair iVery poor|Very poor|Poor iVery poor {Good.
) ] [] ] 1 1 ] [] ]
] ] ] 1 ] ] [} 1 L]
OkatoNeceecececweax iVery pooriVery poor|Fair {Poor iVery pooriVery pooriVery poor!Very poor |Fair.
) ] 1 ] 1 [] 1 ] 1
1 ] t I 1 1 1 1 |
LoA, LOBeeccccacaaa 1Good 1Good 1Good 1Good iVery pooriVery poor|Good iVery poor }Good,
Lowry ) i E ; ! ' E
[] ]
1 [ 1 1

See footnote at end of table.
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TABLE 8.--WILDLIFE HABITAT POTENTIALS--Continued
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H Potential for habitat elements | Potential as habitat for--
Soil name and ' i T Wild T H T 1 H j
map symbol ! Grain | Grasses | herba- (Hardwood | Wetland | Shallow |Openland | Wetland |Rangeland
tand seed | and ! ceous | trees | plants | water |wildlife | wildlife | wildlife
i crops | legumes | plants | | | areas | ! )
T T T T T T T T L}
I 1 1 1 1 1 ] ] L]
i | | ] ] i | ' i
LoCemmmmmccccccee |Fair {Good 1Good \Fair iVery pooriVery poor|Fair iVery poor |Good.
Lowry { | i i ! ! } ! i
: : : : | i | : |
McA, McBrcwceeeaaa {Good 1Good 1Good {Good {Very pooriVery poori{Good iVery poor |Good.
McClure i i i i | i i i :
] i i | i ' i ! !
MoA, MoB--cceccaa-- {Fair {Fair 1Good \Fair \Very poor|{Very poor|Fair iVery poor |Good.
Millboro i | i i i i ! i i
] 1 ] 1 1 1 [] ] 1
1 ] ] ' 1 1 ] I ]
Mu®*: ' i | ! ' | ' d d
Munjor--eeecaeaao iFair EFair EFair EGood EVery poorEVery poorEFair EVery poor EFair.
1 ] t 1 ' i 1 ) ]
Inavale-——==ca--- EVery poorEVery poorEFair EPoor EVery poorEVery pooerery poorEVery poor EFair.
1 ] [ ] [} ] ] I ]
[ 1Good {Good {Fair | Good iVery pooriVery poor}Good \Very poor {Fair.
Nimbro | | 1 i ] ' ! 1 i
1 1 ) ] ] ] ] [] 1
] ] ] ] ] ] I ] |
OKE¥®: i i ! i ] ' | | |
Okaton----------- iVery pooriVery poor,Fair i Poor |Very pooriVery poori{Very poor{Very poor |Fair.
L] 1 ] [] 1 1 1 (] ]
) 1 1 (] 1 t i I 1
Lakomaeeeweceenwa EVery poorEVery poorEGood EPoor EVery poorEVery poorEVery poorEVery poor EGood.
1 ] 1 L[] 1 ] 1 ] I
OpA, OpB----ccewu-- iFair |Fair 1Good {Fair iVery poor|Very pooriFair iVery poor |Good.
Opal i i i | ] i | |
| ] i | ] ] ! i ]
OpCmcmmmcccccacme |Poor {Fair 1Good |Fair iVery pooriVery poor|Poor iVery poor {Good.
Opal | ; } i 1 | | i ]
1 1 [] 1 1 1 L] L] 1
1 1 ] ] 1 1 1 ] ]
OtB#: V. : ] ! i i ! i i
Opal--ecewcunaao-o EFair EFair EGood EFair EVery poorEVery poorEFair EVery poor EGood.
] ] 1 1 1 ] 1 i b
Chantier----c---o EVery pooerery poorEPoor EPoor EVery poorEVery poorEVery poorEVery poor EPoor.
e | | | | | | a |
Opaleeeeceececcaax | Poor {Fair {Good {Fair iVery pooriVery poor|Poor iVery poor (Good.
] ' : ] i | i i i
Chantier--—------ iVery pooriVery poor|Poor { Poor iVery poor|Very poor{Very poor|Very poor EPoor.
) ] ) 1 [} [] 1 []
OxBH*: | E E i | i i i i
Opal----cccccaeaa {Fair {Fair 1Good {Fair iVery poori{Very pooriFair iVery poor {Good.
] ] 1 [] ] [] [] [] L]
i ) 1 1, | I { ] ]
Promise--e-cec-ca- {Fair \Fair iGood \Fair iVery pooriVery poor|Fair iVery poor }Good.
1 ] ] 1] t [] 1 1 []
Pgt. i E E E E i ; i E
Pits i | : i i ! ' ' ]
] ] i | ] i ' | |
PrA, PrBeeeee-cee---{Fair \Fair {Good \Fair iVery pooriVery poor|Fair iVery poor |Good.
Promi se H ! H ! ! ) ! ! !
i i | i i i i ! i
Preccccccrncneae- {Poor \Fair tGood \Fair iVery pooriVery poor|Poor {Very poor |{Good,.
Promise i | | | i | } ! [
(] ] ) ) ] [] ] 1 ]
1 1 1 ] 1 1 ] ] i
Ps¥*: ' } ] i i ] ' | )
Promi se---------- EFair EFair EGood EFair EVery poorEVery poorEFair EVery poor EGood.
] 1 i ] 1 ] ] | 1
Hurleye——ccceena= iVery pooriVery poor|Poor iPoor iVery poorEVery poor|{Very pooriVery poor EPoor.
] i i | i i ] i i
ReA, ReBececc—acaa- {Good 1Good 1Good 1Good iVery pooriVery poor|Good {Very poor |Good.
Ree i i i i i | | ) )
i i i i } i | i !
ReCemccccccmaa {Fair 1Good 1Good {Fair {Very pooriVery pooriFair |Very poor |Good.
Ree ] ] i i i ' ! ! !
] 1 [] [] ) 1 ] 1 ]
1 ] 1 ] 1 ] ] 1 ]
Rs#*: i | | ] | | ' ! |
Rock outcrop. ' ' ' ' i ] ] i ]
i | ! ] i i ] 1 |
Sansargc-==ee-——-a-- {Very poori{Very poor|Fair { Poor iVery poor|Very pooriVery pooriVery poor {Fair.
1 ‘ 1 1 i [] (]
) 1

See footnote

at end of table.
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TABLE 8.--WILDLIFE HABITAT POTENTIALS--Continued

SOIL SURVEY

Potential for habltat elements

Potential as habitat for--

H |
Soil name and ! i T Wild 7 T H 1 H 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
i i 1 { i 1 H i i
! ! i | | ! ! ! !
8aE-cemeceewaa-—--=}Very poori{Very pooriFair { Poor !Very poor!Very poor|Very poor|Very poor |Fair.
Sansarc ! ! | ! ! | ! | !
sops | | | | | i | | |
[ : i | i ) i | I
SansarCeewecee- ~-==}Very poor|Very poor{Fair i Poor {Very pooriVery pooriVery poor|Very poor |Fair.
i : i i i ! ! | i
Opal=cemecaam- -===}Poor \Fair 1Good {Fair |Very pooriVery poor|Poor {Very poor |Good.
ot | s | | | | | | |
c : | ] | | 1 ]
Sansarg---=--w---=|Very pooriVery pooriFair {Poor {Very poor|Very poor|Very pooriVery poor {Fair.
' | 1 | ! i i ! |
Opal-=-==cc-- |Very pooriVery poor|Good {Poor iVery poor}Very poori{Very poor{Very poor jGood,
: | | | | | | | | ;
Sd¥: | i i ] 1 { |
Sansar¢----=-----={Very poori{Very pooriFair | Poor {Very pooriVery pooriVery pooriVery poor {Fair.
i } | ! | | i - | |
Rock outcrop. ! i | ! : i i ' !
! i ' i ! | ' ! |
ShEee—caea- - |Very poor|Very poor|Poor i Poor 'Very poor}Very pooriVery pooriVery poor {Poor.
Schamber ! ! | ] i i ! | !
i 1 { i i i ! i |
SmD*, SmE®: ! ! i ! ' ' | ! |
Schambereececesccc=- |Very poor|Very poor|Poor i Poor IVery pooriVery poor|Very poor|Very poor |Poor,
1 ] ] ] 1 [} 1 []
] 1 1 ] 1 ] ] 3
Murdoeemeeccccccaan= |Very poori{Very poor|Poor { Poor {Very poor}Very pooriVery pooriVery poor |Poor.
| i ! i i | ! | !
SUCemmmcemeca—— ! Poor |Fair iFair | Poor |Very poor|Very poor|Poor \Very poor |(Fair.
Sully H ! i ! ! 1 | i !
| i i i ! : i ! |
SUEseecemmeema—an \Very poor|Fair |Fair {Poor \Very pooriVery pooriVery pooriVery poor {Fair.
Sully 1 i i i | i ! | !
. | | | | | | | | |
v H i ] | ] ] ] t 1
Sully===c== cmmmem— {Very pooriFair {Fair {Poor {Very pooriVery pooriVery pooriVery poor iFair,
' | | i i i ! ! !
Sansarge--cec=- iVery poori{Very poor{Fair iPoor 'Very pooriVery pooriVery pooriVery poor iFair.
] ] ] ] 1 [] 1 ]
1 [} ] ] ] ] ) 1 i
SWem———— e !Very pooriVery poor|Poor iPoor 'Very pooriVery pooriVery pooriVery poor jPoor.
Swanboy ] ] i i i | | } '
. | | | | | | | | |
Sx#: i i 1 i i i ) i i
Swanboyeeeee=w= \Very pooriVery pooriPoor {Poor \Very poor|Very poor|Very pooriVery poor iPoor.
\ i i ! i ! | ! !
Slickspots. ] i } i i i } i ]
i ] ! i } : i | i
WCemmemmmmcanaae \Fair {Fair |Fair {Fair |Very pooriVery pooriFair \Very poor |(Fair.
Wendte ! | ] ! | ! | i !
] | i ! 1 ! ! 1 |
Wdemeomomcearaan iVery poor|iFair {Fair ) Poor 'Very pooriVery pooriVery poori{Very poor ;Fair.
Wendte 1 | | ! | 1 { ! i
! i | i | | i i i
P \Very pooriVery pooriFair iPoor {Very pooriVery pooriVery pooriVery poor {Fair.
Wendte : } i \ i } ! i i
] ! ! } | ! | ! !
WSEeommccommnaem {Very pooriVery pooriFair i Poor IVery poor|Very pooriVery poor{Very poor |Fair.
Westover ] ! i ! ! ! i ! i
] i i | | | i i |
R et |Fair {Fair iGood {Fair iVery pooriVery pooriFair {Very poor iGood.
] 1 L] [} ] [] ] (]
Witten 1 1 i 1 | 1 1 i )
] 1 i ] ] 1 ] 1 L]
i ] ] 1 1 1 ] 1 1
# See description of the map unit for composition and behavior characteristics of the map unit.
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[Some terms that describe restrictive soil features are defined in the Glossary.

"slight," "moderate," and "severe.," Absence of an entry indicates that the soil was not rated)

TABLE 9.--BUILDIN

G SITE DEVELOPMENT

See text for definitions
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of

: T ! T :
Soil name and | Shallow ) Dwellings H Dwellings i Small H Local roads
map symbol H excavations | without H with | commercial | and streets
| 1 basements \ basements | buildings i
0 i H i i
! ) i ! !
AghA-ceccnaa secee-=iSlighteccccacaaa- iSlightecccccccaa- 1Slight-e-vescocaaa|Slightercnacaccaa iModerate:
Agar i ! i ! ! low strength.
i ! i ! i
AgBecccccccrcacewaiSlightececaa- ~===]Slighteweccacceeca|{Slightececcaaaaaa}{Moderate: {Moderate:
Agar | H \ { slope. { low strength,
| i i ! i
AkAeeocecccccaaa—.-|Moderate: {Moderate: {Severe: |Moderate: {Moderate:
Agar | too clayey. ! shrink-swell. | shrink-swell. } shrink-swell. i low strength,
i i | i | frost action.
i i ] } i
AkB=-eeeeeececuaa-iModerate: iModerate: iSevere: iModerate: iModerate:
Agar i too clayey. i shrink-swell. { shrink-swell, i slope, { low strength,
H H H | shrink-swell, i frost action,
: ! i ! !
Cahv~=weeccaceaca=|Severe: iModerate: 1Slighteweeceeceeu={Moderate: {Moderate:
Canning { cutbanks cave, | shrink-swell. \ | shrink-swell, { low strength.
i i i i i
CaB, CaCeecccccaa- iSevere: {Moderate: 1Slight-ceeacaam-a {Moderate: {Moderate:
Canning { cutbanks cave. | shrink-swell, H { shrink-swell, { low strength.
i | | | slope. }
t [} [] 1 ]
] [} [} 1 1
Cc#*: i i | 1 !
Carter---c---- ---}{Moderate: |Severe: iSevere: |Severe: {Severe:
! too clayey. { shrink-swell, ! shrink-swell. { shrink-swell, { shrink-swell,
| H H | { low strength,
] ! 1 ! !
Hurley----===e-w-iModerate: |Severe: iSevere: iSevere: iSevere:
| too clayey. { shrink-swell, ! shrink-swell. i shrink-swell. | shrink-swell,
| | H | \ low strength.
] () (] ] 1
] ] ] [} 1
ChBecencnsecccccaa {Severe: |Severe: |Severe: iSevere: {Severe:
Chantier { depth to rock. | shrink-swell, | shrink-swell, | shrink-swell, | shrink-swell,
1 i { depth to rock. | i low strength.
] 1 [} ] ]
] ] ] ] [}
CsC¥: | ] i ] i
Chantier--ecececee-- |Severe: iSevere: iSevere: iSevere: |Severe:
{ depth to rock. | shrink-swell. { shrink-swell, } shrink-swell. { shrink-swell,
E | ! depth to rock. E ! low strength.
i ! i i !
Sansargeee=-e-e--|Severe: iSevere: iSevere: iSevere: |Severe:
{ depth to rock. | shrink-swell. { shrink-swell, \ slope, | shrink-swell,
| i | depth to rock. | shrink-swell, { low strength.
! i ! i i
CwB*: | | ! 4 :
Chantiere-eee----{Severe: iSevere: {Severe: |Severe: |Severe:
{ depth to rock. | shrink-swell. { shrink-swell, | shrink-swell, { shrink-swell,
! i E depth to rock. i E low strength.
] t 1 ]
SWwanboyeewee=we==jModerate: {Severe: |Severe: iSevere: {Severe:
} too clayey. { shrink-swell. { shrink-swell, | shrink-swell, } shrink-swell,
| | H | \ low strength.
| } i ! !
Domecccccccccaaa -={Moderate: {Severe: |Severe: |Severe: |Severe:
Dorna i too clayey. { shrink-swell. { shrink-swell, { shrink-swell, | low strength.
] (] () ) 1
1 ] ] [ [}
HOscecemaccccccaaaa|Severe: |Severe: {Severe: |Severe: |Severe:
Hoven \ floods, { shrink-swell, { shrink-swell, { shrink-swell, | wetness,
i wetness, | floods, } floods, { floods, ! low strength,
! | wetness, | wetness., | wetness, | floods.
i | H ! i

See footnote at end of table.
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TABLE 9.--BUILDING SITE DEVELOPMENT--Continued

SOIL SURVEY

depth to rock.

slope.

i 1 i i i
Soil name and | Shallow i Dwellings | Dwellings i Small i Local roads
map symbol 1 excavations i without | with ! commercial H and streets
H ! basements ! basements | buildings |
| | ' | f
] ] ] ]
HrAmeercanocaamaa iModerate: iSevere: |Severe: {Severe: ESevere:
Hur ley E too clayey. E shrink-swell. | shrink-swell, | shrink-swell, \ shrink-swell,
i { i i E low strength.
] ] ] ] 1
Hs*: ] i i ) !
Hurleyeeeceecccwu- iModerate: }Severe: |Severe: {Severe: ;Severe:
E too clayey. E shrink-swell. E shrink-swell. | shrink-swell. { shrink-swell,
i i i ! ! low strength.
! ' i | i
Slickspots. g ; 5 5 '
I 1 1
INececmcmcnrcawen |Severe: 1Slight--=cceee-- iModerate: 1Slightececccnaa- iSlight.
Inavale ! cutbanks cave. | | wetness. | H
] ] ] ] []
1 i 1 I
KelA, KeBeewwwcecm= iModerate: iSevere: iSevere: |Severe: ESevere:
Kirley E too clayey. { shrink-swell. } shrink-swell. { shrink-swell. ! shrink-swell,
i E i E E low strength.
KOmmmeemcsccencae ESevere: ESevere: ESevere: ESevere: ESevere:
Kolls | wetness, | shrink-swell, \ shrink-swell, | shrink-swell, | wetness,
E floods. 5 fl:ods, E flgods, E floods, { low strength,
] | wetness., | wetness. | wetness. \ floods.
[] 1 (] 1 4
1 1 ] I
LaB, LaCereceee—a- |Moderate: iSevere: \Severe: 1Severe: iSevere:
Lakoma | too clayey, \ shrink-swell. { shrink-swell. | shrink-swell, { shrink-swell,
E depth to rock. E E E E low strength,
] ] ] ] I
LkD#*: H 1 1 ! !
Lakoma-==--===== {Moderate: |Severe: {Severe: ESevere: ESevere:
E gootgl:yey, . E shrink-swell. E shrink-swell. 5 shrink-swell, { shrink-swell,
i dep o rock. | i i { low strength,
i ! ! ! '
Okaton--===c---- {Severe: iSevere: iSevere: |Severe: ESevere:
| depth to rock. | shrink-swell. | shrink-swell, | shrink-swell, } shrink-swell,
E ? ! depth to rock. | slope. ! low strength.
i i 1 i |
LOAmewcormmeeanaaa 1Slight-=eeea——aax 18lighteecemeacaa 1Slightecce-cceu- 1Slighte-ececmcccax iModerate:
Louwry ' | ] ! | frost action,
E i E ! ! low strength.
L] ]
] ] ] I ]
LoB, LoCeeeccneee 1Slighte-—cecacac= 1Slighteeecenccaa iSlight-—ecceceeu- |Moderate: iModerate:
Lowry ] ] ! | slope. ! frost action,
E E E ! ! low strength.
] I 1 : i
McA, MCBec-rece-e- iModerate: iSevere: |Severe: iSevere: ESevere:
McClure E too clayey. E shrink-swell. E shrink-swell. } shrink-swell. \ shrink-swell,
H 1 i 1 ! low strength.
! | i ! i
MOA, MOBewe--wwo- iModerate: |Severe: ) iSevere: ySevere: ESevere:
Millboro | too clayey. | shrink-swell. } shrink-swell. { shrink-swell. ! shrink-swell,
E E E H | low strength.
] 1 ] = :
Mu#: ! i ! i i
Munjor---eecc-cw= iSevere: iSlight-ee-eecm-- {Moderate: 1Slightecemacawa- {Moderate:
| cutbanks cave. | | wetness. ! { low strength.
i | } } i
Inavalee-=cceau- iSevere: iSlighteecaccceax {Moderate: 1Slighte=maececa- ESlight.
| cutbanks cave. | | wetness, \ !
[] 1 L] ] ]
1 ] I ] ]
Nbemmeea- - iModerate: |Severe: |Severe: iSevere: {Severe:
Nimbro E floods. 5 floods, 5 floods. 5 floods. i low strength.
I 1 ] ] ‘l
OKE¥: i i i i i
OkatoNe—=eewewm= |Severe: iSevere: iSevere: |Severe: iSevere:
slope, | shrink-swell, | shrink-swell, | shrink-swell, { shrink-swell,
depth to rock. E slope. E slope, E slope. E low strength,
\ | | |
] i ! I

See footnote at end of table.
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TABLE 9.--BUILDING SITE DEVELOPMENT--Continued
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T -T T T T
] ] ] (] 1
Soil name and | Shallow H Dwellings | Dwellings 1 Small ! Local roads
map symbol i excavations i without H with ! commercial H and streets
i 1 basements i basements | buildings '
'. | | : |
] i 1 ] ]
OKE*: ! i ' | i
Lakoma-ecccaeaaaa iSevere: |Severe: iSevere: iSevere: |Severe:
i slope. { slope, | slope, { slope, i slope,
i | shrink-swell, { shrink-swell. | shrink-swell, ! shrink-swell,
H | ! ! | low strength.
[] ) ] 1 []
1 [ 1 t I
OpA, OpB, OpCeww-- iModerate: }Severe: {Severe: |Severe: |Severe:
Opal | too clayey, | shrink-swell, | shrink-swell. { shrink-swell. { shrink-swell,
| depth to rock. | ! | { low strength.
1 [] 1 [] ]
I ] 1 1] ]
OtB®, OtC*: | ' ] ! i
Opalececreccccaaa iModerate: {Severe: iSevere: |Severe: iSevere:
i too clayey, { shrink-swell. { shrink-swell. } shrink-swell, ! shrink-swell,
{ depth to rock. | ! ! ! low strength.
1 [] [] ) 1
I i 1 I 1
Chantiereeeamea-o iSevere: iSevere: |Severe: iSevere: \Severe:
{ depth to rock. | shrink-swell. | shrink-swell, { shrink-swell. | shrink-swell,
H i | depth to rock. | ! low strength.
1 () 1 ) ]
1 ] 1 1 ]
OxB*: ] ] | ] i
Opaleccccmaccnnaa |Moderate: iSevere: |Severe: |Severe: {Severe:
| too clayey, } shrink-swell, | shrink-swell, | shrink-swell, | shrink-swell,
\ depth to rock. |} ; ! { low strength.
] 1 [] ] I
[} ] 1 ] ]
Promis@e—cewe—aa- iModerate: |Severe: |Severe: |Severe: |Severe:
} too clayey. ! shrink-swell. { shrink-swell, ! shrink-swell. ! shrink-swell,
! ! ! ! { low strength.
| H } 1 ]
Pg¥, | i i i i
Pits ' i ! ' i
i i i ] ]
PrA, PrB, PrCe-a--- |Moderate: iSevere: iSevere: iSevere: |Severe:
Promise | too clayey. { shrink-swell. { shrink-swell. { shrink-swell, { shrink-swell,
H } i | | low strength.
[] t ] 1 1
[ ¥ ] t 1
Ps#; ' ' ' ! |
Promise--cceecaa- {Moderate: iSevere: |Severe: |Severe: |Severe:
i too clayey. { shrink-swell. { shrink-swell, { shrink-swell. { shrink-swell,
i H 1 i } low strength.
] ] ] () []
] ] 1 1 i
Hurley=cecceeaeaae {Moderate: iSevere: iSevere: |Severe: |Severe:
| too clayey. | shrink-swell. \ shrink-swell. | shrink-swell. { shrink-swell,
| H ! ! i low strength.
1 1 [] 1 ]
] ] 1 i ]
Y e 1Slighteeccccceaaa 1Slighteecccaaaax 1Slight=eceeaaaaa 18light--mecccaax iSevere:
Ree | | H | i low strength.
[] 1 ) ] 1
] I [ ] ]
ReB, ReC--vecwcaaaa 1Slightesecceacaaa-ax 1Slighteeeccecaaaa- 1Slighteeeecccecaa iModerate: | Severe:
Ree i 1 1 { slope. { low strength.
] 1 1 1 1
] 1 ) 1 ]
Rs#: | i | | |
Rock outcrop. ! , | ! |
] [] [] 1 ]
1 1 1 ' ]
Sansargeec—ceceaaa iSevere: iSevere: iSevere: iSevere: iSevere:
i slope, ! slope, | slope, ! slope, | slope,
| depth to rock. | shrink-swell, | shrink-swell, { shrink-swell. { shrink-swell,
} ] | depth to rock. | ! low strength.
] ] ] ] ]
1 ] ] [] ]
Safecccccccncnana- |Severe: {Severe: iSevere: {Severe: |Severe:
Sansare } slope, | slope, i slope, | slope, | slope,
i depth to rock. | shrink-swell. | shrink-swell, \ shrink-swell, } shrink-swell,
! ! | depth to rock. | ! low strength,
1] ‘ 1 (] ]
] ) 1 1 ]
ScD*: ' i 1 ! i
Sansartee—cecceaa |Severe: iSevere: |Severe: i Severe: {Severe:
! depth to rock. | shrink-swell, { shrink-swell, { slope, | shrink-swell,
1 ! | depth to rock. | shrink-swell. ! low strength.
] ) [] () ]
] ] [ ] ]

See footnote at

end of table.
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TABLE 9.--BUILDING SITE DEVELOPMENT--Continued
i i 1 } i
Soil name and | Shallow H Dwellings | Dwellings . H Small | Local roads
map symbol | excavations ! without | with | commercial | and streets
} | basements | basements 1 buildings |
H 1 1 i 1
! ] ! 1 !
SeD¥%: ! ! i | i
Opale-c=cecccccca= {Moderate: |Severe: |Severe: |Severe: |Severe:
| too clayey, | shrink-swell, | shrink-swell. | shrink-swell. | shrink-swell,
! depth to rock. | ! i ! low strength.
| i | | )
ScEW: | ! ! | \
Sansarteee—cecee- {Severe: |Severe: |Severe: |Severe |Severe:
\ slope, | slope, { slope, | slope, { slope,
! depth to rock. | shrink-swell. { shrink-swell, ! shrink-swell. } shrink-swell,
! | | depth to rock. | ! low strength.
i ! i ! i
Opale-=-=vcecccc== iSevere: iSevere: iSevere: |Severe: {Severe:
| slope. | slope, { slope, | slope, \ slope,
| | shrink-swell. | shrink-swell. { shrink-swell. ! shrink-swell,
| ! ! ! { low strength.
| ! ! | |
Sd#; | i | | !
Sansarg-eeccsca== iSevere: iSevere: |Severe: |Severe: |Severe:
| slope, { slope, } slope, { slope, \ slope,
! depth to rock. | shrink-swell. { shrink-swell, { shrink-swell. | shrink-swell,
i ! { depth to rock. | ! low strength.
i | ! i !
Rock outcrop. i E i E E
) 1 1 1 ]
ShEeeeemcccrcccce= !|Severe: !Severe: |Severe: |Severe: |Severe:
Schamber | slope, | slope. | slope. \ slope. | slope.
! cutbanks cave. | i | |
! i ! } \
SmD®: i ! ! ! !
Schamber-eecccse== |Severe: {Moderate: '{Moderate: {Severe: {Moderate:
! cutbanks cave., | slope. \ slope. \ slope } slope,
! ! ) i !
Murdoeeeecccccna= {Severe: 1Slightee~ccecwca" 1Slightecceeccccea- {Moderate: 1Slight.
! cutbanks cave. | | ! slope. '
i | i ! |
SmE®: ! ! : | i
Schamber--ec=cecea=- {Severe: |Severe: |Severe: |Severe: |Severe:
| slope, | slope | slope. | slope. | slope.
! cutbanks cave. | ! ! !
i ! | | !
Murdoeeecceecsccaaa |Severe: |Severe: |Severe: |Severe: |Severe:
! cutbanks cave, | slope. | slope. { slope. | slope.
! slope. ! | ! |
| ! : | :
SUC-ccmcmcanmccaa= 1Slightececsecccsa= 1Slighteecccceraax 18light---eecccwa- {Moderate: {Moderate:
Sully \ H | ! slope. ! frost action,
E ; E i E low strength.
1 ] 1
SUE=mmencccseccca= |Severe: |Severe: |Severe: |Severe {Severe:
Sully 5 slope. E slope. E slope. i slope. E slope.
1 ] (] ] ]
SvE® [ ! i ' i
Sully-ceecccccwaa= {Severe: {Severe: |Severe: {Severe: iSevere:
\ slope. | slope. i slope. | slope. | slope.
| ! ! i
Sansarg-eec=ccw~-= {Severe: iSevere: iSevere: |Severe: {Severe:
{ slope, i slope, { slope, \ slope, { slope,
! depth to rock. | shrink-swell, | shrink-swell, ! shrink-swell. { shrink-swell,
E i i depth to rock. i i low strength,
] ] ] 1
SWesemccccnccssac- |Moderate: {Severe: iSevere: {Severe: |Severe:
Swanboy \ too clayey. | shrink-swell, | shrink-swell, | shrink-swell. \ shrink-swell,
| : i | ! low strength.
! i ! 1
Sx*; i | | ) g
SWwanboy=e==ese=x {Moderate: |Severe: {Severe: |Severe: {Severe:
{ too clayey. | shrink-swell. i shrink-swell. } shrink-swell. } shrink-swell,
} | ! i !
' ! } ! !

See footnote at end of table.

low strength.
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low strength,

iV 1 1 ) i
Soil name and | Shallow | Dwellings H Dwellings H Small H Local roads
map symbol i excavations H without 1 with | commercial ! and streets
i H basements | basements } buildings }
T T T T 1
: : : : :
] ] ] ] ]
Sx¥: i i i i i
Slickspots, E i i } |
] ] L] []
] ] ] ]
Weeeoocccccccacaa- {Moderate: |Severe: iSevere: iSevere: |Severe:
Wendte i too clayey. { floods, i floods, { floods, | shrink-swell,
: i shrink-swell, i shrink-swell, { shrink-swell. ! low strength.
1] [} [) ] )
] 1 ] 1 ]
Wd, Wf-corecoonnaaa iSevere: |Severe: |Severe: iSevere: |Severe:
Wendte i floods. | shrink-swell, { shrink-swell, { shrink-swell, { shrink-swell,
1 i floods. { floods. \ floods. | low strength,
H H H | \ floods.
! i | i |
WSE-mcmmcreccancnx" iSevere: iSevere: iSevere: iSevere: iSevere:
Westover { cutbanks cave, | slope,. | slope. | slope. { slope.
! slope. ! | ] i
! i : ! !
Wiemwocnaonosocaaaxn |Severe: {Severe: {Severe: |Severe: iSevere:
Witten floods. { shrink-swell, | shrink-swell, ! shrink-swell, { shrink-swell,
| floods. { floods. { floods. i floods,
) ] ] ]
| 1 H '
] [l ] ]

% See description of the map unit for composition

and behavior characteristics of the map unit.
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[Some terms that describe restrictive soil features are defined in the Glossary.
"slight," "moderate," "good," "fair," and other terms.

TABLE 10.--SANITARY FACILITIES

SOIL SURVEY

See text for definitions of
Absence of an entry indicates that the soil was

not ratedl]
i T i i i
Soil name and 1 Septic tank \ Sewage lagoon | Trench t Area ! Daily cover
map symbol i absorption i areas ) sanitary | sanitary {  for landfill
1 fields | ! landfill 1 landfill |
i T v i 1
] i i i |
AghA--e=ee-- S Rl ~i18light-cccccaaa- |Moderate: |Moderate: iSlight-------- ---{Fair:
Agar 1 | seepage. | too clayey. 1 | too clayey.
[] ] ] 13 ]
] ] ] ] 1] -
AgBreemec e cnaa iSlight----- «-----{Moderate: {Moderate: 1Slighteccccccua- {Fair:
Agar | \ slope, { too clayey. H | too clayey.
! i seepage. ! | ]
13 (] ] ] ]
] ] ] ] ]
ARKAmemmmcccmce e |Severe: iSlighteeecrrcea- |Severe: 1Slightececccccaaa {Poor:
Agar | percs slowly. \ | too clayey. ! i too clayey.
i i i ! '
AkBewecwncceccnaaa |Severe: {Moderate: {Severe: 1Slight--=ccceu-o {Poor:
Agar | percs slowly. | slope. { too clayey. 1 | too clayey.
i ] ] ! !
CaA, CaB, CaC-=w-w--|Slight-—eececaa-- iSevere: iSevere: iSevere: {Poor:
Canning 1 | seepage. | seepage. | seepage. | seepage,
E E E E 3 too sandy.
] 1 1 ] t
Cct; i i i ] i
Carterecececceceeaax iSevere: 18lighteeccccaaaa |Severe: iSlightecccacaa -=={Poor:
| percs slowly. H | too clayey. H | too clayey.
] i ! : i
Hurley-eececccau-- {Severe: 1Slightecccaaaas --{Severe: 1Slightevc—cceaaax {Poor:
| percs slowly. i { too clayey. i i too clayey,
! i i | ! area reclaim.
: | 1 ! '
[0 ) : D ke ----|Severe: |Severe: |Severe: |Severe: |Poor:
Chantier i depth to rock, | depth to rock. | depth to rock. | depth to rock. | too clayey,
5 percs slowly. E E E 3 area reclaim,
] ] ] I ]
CsC#; i i ! 1 |
Chantier----ce-w- iSevere: iSevere: iSevere: |Severe: {Poor:
{ depth to rock, | depth to rock. | depth to rock. | depth to rock. | too clayey,
; percs slowly. : : ; ; area reclaim,
Sansarc------c--- |Severe: |Severe: |Severe: |Severe: {Poor:
! percs slowly, { slope, | too clayey, | depth to rock. | too clayey,
\ depth to rock. | depth to rock. | depth to rock. | { area reclaim.
1 1 [] ] )
[l ] 1 ] ]
CwB*: i } ' i !
Chantier---ee-c--- iSevere: |Severe: iSevere: |Severe: \Poor:
| depth to rock, | depth to rock. | depth to rock. | depth to rock. | too clayey,
: percs slowly. ; : g ; area reclaim.
SWwanboyeececaem== iSevere: |Moderate: |Severe: 18light-eccaaaaaa iPoor:
| percs slowly. \ slope. | too clayey. | i too clayey.
[] ] [] ] 1
] 1 1 ] ]
DOwmemenecececmnm—— |Severe: {Moderate: |Severe: 1Slight--—------- yPoor:
Dorna { percs slowly. | seepage. | too clayey. | } too clayey.
[] [] ] ] ]
] ] ] ] ]
HOmmmmmmcc e eeaa |Severe: iSlight-----cccu- iSevere: {Severe: {Poor:
Hoven | percs slowly, H { too clayey, \ floods, | too clayey,
i floods, i \ floods, | wetness. | wetness.
| wetness. H ! wetness, ' !
) ] } i i
HrAeeececccnrcrneeex iSevere: 1Slight-==ececaa- |Severe: 1Slightececaccacaa iPoor:
Hur ley E percs slowly. E ! too clayey. E ! too clayiy,
E i E i E area reclaim.
Hs*: i i ! 1 }
Hurleyeeeccecoaa-x |Severe: {Slighteececuaca- iSevere: 1Slightececccnaaa- \Poor:
percs slowly. ) too clayey. { too clayey,
] []
| |

See footnote at end of table,

]
| area reclaim.
1
]
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T ] T H 1
Soil name and 1 Septic tank | Sewage lagoon | Trench | Area 1 Daily cover
map symbol ! absorption ! areas ! sanitary H sanitary i for landfill
: i fields H \ landfill i landfill \
T T i i i
! i i | i
Hs¥: i ! | ! '
Slickspots. ' i ' ] i
] ] [] L] ]
[ [ 1 1 1
Il iModerate: iSevere: |Severe: |Severe: {Poor:
Inavale { wetness. | seepage. \ seepage, | seepage. | too sandy,
) } ! too sandy. H | seepage.
] [] [] [] (]
1 ] 1 1 I
KeAcwvroomrancacca- iSevere: tModerate: |Severe: 1Slight-—--ceccece-- iPoor:
Kirley ! percs slowly. | seepage. | too clayey. H | too clayey.
[] ) ] [] [}
1 ' [} ' 1
KeBomecoooaacaaoao |Severe: {Moderate: {Severe: 1Slighte-ccoceeaa- { Poor:
Kirley | percs slowly. | slope, | too clayey. 1 | too clayey.
] | seepage. | | i
i ] | } :
Lo R el |Severe: 1Slighteemccccaua iSevere: iSevere: iPoor:
Kolls | percs slowly, H i floods, { floods, \ too clayey,
! floods, i | too clayey, | wetness, | wetness.
! wetness. ! | wetness. ! i
1 1 1 L] [}
] 1 ] 1 ]
LaBececccaccacanaa iSevere: |Severe: {Severe: iModerate: {Poor:
Lakoma ! depth to rock, | depth to rock. | depth to rock. | depth to rock. | too clayey,
} percs slowly. ] ! i | area reclaim,
] 1 ] 1 ]
1 ] 1 ] ]
LaCececocccaccna=- iSevere: |Severe: iSevere: |Moderate: {Poor:
Lakoma { depth to rock, | slope, ! depth to rock. | depth to rock. | too clayey,
| percs slowly. { depth to rock. | ! | area reclaim,
[] [] [] ] ]
] 1 ] 1 L]
LkD#*: i : ! i i
Lakomaeececececcaaa iSevere: iSevere: iSevere: iModerate: {Poor:
i depth to rock, | slope, ! depth to rock. | depth to rock. | too clayey,
! percs slowly. i depth to rock. | i | area reclaim.
1 ] 1 1 1
] ] 1 ] t
Okatoneececcuaaax iSevere: iSevere: |Severe: {Severe: | Poor:
{ depth to rock, | depth to rock, | depth to rock. | depth to rock. | too clayey,
i percs slowly. \ slope. | H \ area reclaim,
' i ' i !
LOAmmmemocmcamacan iSlight-cemmcaemc {Moderate: 'Slight--=ceemmu- !Slight====mmw==-n- !Good .
Lowry ! | seepage. ' ! }
| i i ] i
] e 1Slightemecmmaaan |Moderate: 1Slighteccccecea- isSlight------- ~--=-iGood.
Lowry i | slope, ! i H
H | seepage. 1 ! i
1 ] ) ] l
t 1 ] 1
LOCmommmamccmmee 1Slighte=—comoaam Severe: 1Slight—-mcaaeaa- (R R T:17 T ——— iGood.
Lowry | i slope. ! ' 1
[] 1 1 1 1]
1 ] 1 1 ]
MCAmcmccccanaccaa— iSevere: 1Slight~m=caceaa- iSevere: iSlightecrcccccua- {Poor:
McClure | percs slowly. H \ too clayey. H E too clayey.
] 1 ] ]
] ] b ] I
MCB-=cmmmcccmec e iSevere: {Moderate: {Severe: 1Slightecececaeua- {Poor:
McClure | percs slowly. i slope. ! too clayey. t { too clayey.
1 ] [] ] 1
1 1 i ] 1
MOA-cmmmmcemc e |Severe: 1Slightecwencaaaa iSevere: 1Slighteeccccceaua }Poor:
Millboro { percs slowly. i | too clayey. i { too clayey.
) i i i i
MOBr—cmecccmccaa {Severe: {Moderate: iSevere: iSlightecraceaacea {Poor:
Millboro | percs slowly. i slope. i too clayey. ! i too clayey.
! ! ! i !
Mu¥: ] ] i i |
Munjorecececcaaa"- {Moderate: iSevere: iSevere: {Severe: 1Good.
{ wetness. | seepage. | seepage. | seepage. E
] 1 ] ]
] I ] t ]
Inavale-=ewewe~-===|Moderate: iSevere: iSevere: {Severe: {-Poor:
| wetness, | seepage. | seepage, | seepage. | too sandy,
i ) ! too sandy. ] !
] [] ] ) ]
] { ) ] ]

See footnote at

end of table.

3eepage.
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SOIL SURVEY

i i i i i
Soil name and H Septic tank | Sewage lagoon | Trench | Area ' Daily cover
map symbol { absorption i areas H sanitary i sanitary i for landfill
i fields ! | landfill | landfill }
i i 1 i \
i i i ! !
Nbemccnomcccnecccceas |Moderate: |Severe: |Moderate: {Moderate: |Fair:
Nimbro \ floods. | floods. { floods, { floods. | too clayey.
! ! ! too clayey. | i
() 1 [ (]
] ] = ] ]
OKE®: | ! ] ! |
OkatoNeccccaccccca= {Severe: |Severe: {Severe: |Severe: {Poor:
! depth to rock, | depth to rock, | depth to rock, | slope, | too clayey,
| percs slowly, | slope. | slope. ! depth to rock. | area reclaim,
! slope. ! i | i slope.
| ! | | !
Lakoma--==ecreccca= iSevere: |Severe: |Severe: |Severe: {Poor:
{ slope, | slope, ! depth to rock. | slope. | slope,
! depth to rock, | depth to rock. | ! ! too clayey,
| percs slowly. i | i | area reclaim.
(] ) ] ) ()
] ] 1 ] 1
OpA, OpB==-cc-ccec-e- |Severe: iSevere: {Severe: {Moderate: \Poor:
Opal | peres slowly, | depth to rock. | depth to rock, | depth to rock. | too clayey,
| depth to rock. | ! too clayey. | | area reclaim.
i ! ! ! !
Oplemeccnnacccenax -=|Severe: iSevere: iSevere: {Moderate {Poor:
Opal | percs slowly, | slope, ! depth to rock, | depth to rock. | too clayey,
{ depth to rock. | depth to rock. | too clayey. \ { area reclaim,
| ! ! ! |
OtB#:; i : i | !
Opalemcceccena—aaax |Severe: |Severe: |Severe: iModerate: | Poor:
| percs slowly, ! depth to rock. | depth to rock, | depth to rock. | too clayey,
| depth to rock. | ! too clayey. \ \ area reclaim,
: i i i \
Chantiereceecccceeea= {Severe: |Severe: |Severe: |Severe: | Poor:
| depth to rock, | depth to rock. | depth to rock. | depth to rock. } too clayey,
! percs slowly. i ! ' | area reclaim.
[] (] ) t ]
] ] ] ] 1
otC#: ! : ! ! ]
Opal-weececcccccaca {Severe: |Severe: {Severe: iModerate {Poor:
! depth to rock, | slope, ! depth to rock, | depth to rock. | too clayey,
| percs slowly. ! depth to rock. | too clayey. i | area reclaim,.
] [) ] ] [}
] ] 1] ] ]
Chantiere-ceccecc=aa iSevere: {Severe: |Severe: |Severe: {Poor:
! depth to rock, | slope, | depth to rock. | depth to rock. | too clayey,
| percs slowly. ! depth to rock. | [ \ area reclaim,
[] 1 ] ] 1
1 L] 1 ] )
OxB#%: ! | ! ! [
Opale=eccccccccccm= |Severe: {Severe: iSevere: iModerate | Poor:
| percs slowly, ! depth to rock. | depth to rock, | depth to rock. | too clayey,
! depth to rock. i ! too clayey. i \ area reclaim.
] [] 1 ] ()
] ] [] ] ]
Promis@eceescccar=- iSevere: {Moderate: iSevere: 1Slighteecceccaaa {Poor:
| percs slowly. | slope. \ too clayey. | ! too clayey.
! | i i !
Pg*. ! ! i ! i
Pits i i ! | !
| i ! ' |
PrA-cecceccnccccaca=x iSevere: 18light-=weeeccce- iSevere: iSlight-ccceeee=- | Poor:
Promi se | percs slowly. H { too clayey. H | too clayey.
[] ) () ) ]
] ] ] ] [}
PrBe-ceccrcccccccan= iSevere: iModerate: |Severe: 1Slight-ceccccca- {Poor:
Promise ! percs slowly. | slope. | too clayey. i | too clayey.
[] ] ) 1 (]
] L] ] ] 1
PrCemcecceewe—ceeaa=a-= |Severe: |Severe: iSevere: 1Slighteccnraccax {Poor:
Promi se | percs slowly. | slope. ! too clayey. ' | too clayey.
1 1 () ] ]
] ] ] ] ]
Ps¥; H ! } i |
Promise-ceeceaccaca- |Severe: 1Slight--ceccea-- |Severe: 1Slight-ecccecca- {Poor:
| percs slowly. ! } too clayey. | | too clayey.
() ] ) [} ]
1 1 ] ] ]
Hurleyeweeecerac=a- iSevere: 18light-c=ccccee- |Severe: 1Slighteeccccaam" \Poor:
percs slowly. | too clayey. H too clayey,
] ]
1 ]
] L]
] 1

See footnote at end of table.
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H 1 1 i i
Soil name and H Septic tank | Sewage lagoon | Trench { Area i Daily cover
map symbol \ absorption | areas H sanitary i sanitary { for landfill
| fields \ | landfill | landfill i
T T T ¥ T
| | | | |
ReAccccccccacccaaa iSlightecccccaaax iModerate: iModerate: 1Slighteececcccccaa {Fair:
Ree E 5 seepage. E too clayey. 5 5 too clayey.
) ] ] 1 ]
ReBrecccccccccauae 1Slightewececcweaaa {Moderate: {Moderate: 1Slightececcecaaa-- \Fair:
Ree | { slope, | too clayey. H | too clayey.
] | seepage. ! ! !
! : | ! i
ReCmceccmccccnanns 1Slight-eeecaaaa- {Severe: {Moderate: 1Slight--eccce-wua- \Fair:
Ree i | slope. E too clayey. E E too clayey.
)
Rs®: i 5 i ! i
Rock outerop. ! H | i H
! ! | ! \
Sansarcee~ececc=a iSevere: iSevere: iSevere: {Severe: {Poor:
{ slope, | slope, ! slope, { slope, \ slope,
| percs slowly, { depth to rock. | too clayey, { depth to rock. | too clayey,
{ depth to rock. | { depth to rock. | | area reclaim,
\ i ! ! |
Safewececcccncccnea iSevere: |Severe: |Severe: {Severe: {Poor:
Sansarc | slope, \ slope, i slope, \ slope, \ slope,
| percs slowly, { depth to rock. | too clayey, { depth to rock. | too clayey,
{ depth to rock. | | depth to rock. | E area reclaim,
[] ) ) [
| | | | |
Sansarceeeeceec-- iSevere: iSevere: iSevere: iSevere: i Poor:
\ percs slowly, { slope, { too clayey, i depth to rock. | too clayey,
! depth to rock. | depth to rock. | depth to rock. | | area reclaim.
] ] ] [] 1
] ] ) ] ]
Opalececccccccax- iSevere: iSevere: {Severe: {Moderate: {Poor:
| percs slowly, i slope, ! depth to rock, | depth to rock., | too clayey,
{ depth to rock. | depth to rock. | too clayey. i i area reclaim.
(] ] (]
ScE¥: ; 5 5 5 E
SansarC-=eececececec-- iSevere: iSevere: 1Severe: {Severe: {Poor:
\ slope, | slope, | slope, { slope, \ slope,
| percs slowly, { depth to rock. | too clayey, { depth to rock. | too clayey,
| depth to rock. | { depth to rock. | | area reclaim,
| i | ! i
Opalecccccncccwea iSevere: iSevere: iSevere: {Severe: { Poor:
i slope, i slope, { depth to rock, | slope. | slope,
| percs slowly, \ depth to rock. | too clayey, ! { too clayey,
{ depth to rock. | \ slope. | | area reclaim,
! 1 ) (] [
] 1 ] 1 )
S¢: | = : | !
Sansarce~cccc~e-- iSevere: iSevere: iSevere: iSevere: i Poor:
! slope, \ slope, | slope, { slope, | slope,
| percs slowly, \ depth to rock. |} too clayey, { depth to rock. | too clayey,
{ depth to rock. | ! depth to rock. | { area reclaim,
i | ! | !
Rock outcrop. ! ' ! H !
! ! ! { :
ShEeeccocccnccnaa- iSevere: |Severe: |Severe: |Severe: |Poor:
Schamber { slope. | slope, { slope, \ slope, { slope,
H | seepage. | seepage, | Seepage. { small stones,
i E E too sandy. ! E seepage.
SmD*: i' i E i i
Schamber--=e-=--- |Moderate: {Severe: {Severe: {Severe: {Poor:
! slope. { slope, | seepage, | seepage, { small stones,
5 E seepage. E too sandy. E ! seepage.
] 1 | )
Murdoseccscccacas iSlighteeecececcaaa {Severe: |Severe: iSevere: |Poor:
| | seepage, | seepage. | seepage. | seepage,
| { slope. i i { small stones.
| : i ! !

See footnote at end of table.
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SOIL SURVEY

i
{ floods.
1
]

i i i i 1
Soil name and | Septic tank | Sewage lagoon | Trench i Area i Daily cover
map symbol } absorption ! areas H sanitary | sanitary i for landfill
| fields 1 i landfill i landfill !
T i T T 1
| ] ) ] !
SmE®; ] i H ] i
Schamber---eceecccaaa iSevere: iSevere: iSevere: iSevere: {Poor:
\ slope. | slope, { slope, ! slope, | slope,
1 | seepage. | seepage, | seepage. \- small stones,
} i | too sandy. H | seepage.
] i ! i !
Murdo-eececccacaaaaa- |Severe: iSevere: {Severe: |Severe: {Poor:
| slope. | seepage, | seepage. | seepage, | seepage,
H { slope, | | slope. ! small stones,
i ] i | ! slope.
i 1 | ! !
SUCecmecreccccccnnas 1Slightececcccceax iSevere: 1Slighteecvecacana 1Slightmecccccacaa 1Good.
Sully H | slope. i i
[] 1 t 1
1 ] ] I
SUE~=~mmrccccccrcnan |Severe: |Severe: {Severe: |Severe: Poor:
Sully { slope. | slope. | slope. { slope. slope.
1 ] ] []
] ] ] ]
SvE#: ' ! i ]
Sully=-ececacaaa --==|Severe: {Severe: |Severe: {Severe: Poor:
{ slope. { slope. i slope. | slope. slope.
1 I L] ]
] ] ] 1
SansarCece—ececcea--- iSevere: iSevere: iSevere: iSevere: Poor:
i slope, i slope, | slope, } slope, slope,
| percs slowly, | depth to rock. | too clayey, { depth to rock. too clayey,
{ depth to rock. | { depth to rock. | area reclaim,
1] 1 1 ]
] ] ] ]
Y e e iSevere: 18lighteecaaaaaaa |Severe: 1Slighteecacecaaa. Poor:
Swanboy { percs slowly. H | too clayey. i too clayey.
] ] 1 ]
] ] ] ]
Sx¥: i ] ] |
Swanboy-e-~mrecanaa |Severe: iSlight-cccacve-a iSevere: 1Slighteeececcccacax Poor:
| percs slowly. | | too clayey. i too clayey.
1 ] 1 L]
] 1 ] I
Slickspots. | | | !
1 1 ] ]
1 1 ] 1
Y, !Severe: ISevere: |Severe: {Moderate: Poor:
Wendte { percs slowly. { floods. { too clayey,. \ floods., too clayey.
[] (] ] ]
1 1 ] ]
Wd, Wfeeooccccccaaa- |Severe: |Severe: |Severe: |Severe: Poor:
Wendte { percs slowly, i floods. i too clayey, ! floods. too clayey.
i floods, | i floods, - !
1 ] ] 1
] ] ] ]
WSEwmmeeecccccmaanan |Severe: |Severe: {Severe: |Severe: Poor:
Westover } slope. \ slope, | seepage. i slope, slope,
! | seepage. 1 \ seepage. too sandy,
: ! E E seepage.
] ]
] ] 1 ]
Witememmemccncmcamaaa |Severe: 1Slighteeceacaaa- iSevere: |Severe: Poor:
Witten { percs slowly, H too clayey, ! floods. too clayey.
| floods. ] 1
] L] L]
] 1 ]

* 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. See text for definitions of
"good," "fair," “poor," "probable," and "improbable.," Absence of an entry indicates that the soil was
not rated]

T T T T
1 1 ] ]
Soil name and H Roadfill ! Sand H Gravel ! Topsoil
map symbol ! i 1 |
1 i | i
i T T T
] ] 1 1
1 1 ] 1
AgA, AgB----c--cveceee- {Fair: i Improbable: {Improbable: 1Good.
Agar { low strength. | excess fines. | excess fines, }
[] ] ] []
] 1 I 1
AkA, AkB---ccccceccwe- iPoor: {Improbable: {Improbable: {Fair:
Agar ! low strength, | excess fines. | excess fines, \ too clayey.
| shrink-swell, ! | '
1 ] 1 ]
I ] ] ]
CaA, CaB, CaCe---wcew- 1G00de——ccamaccem—= {Probable-ece-cac=- |Probable-ce—mmcaec—e-- EFair:
i | ! thin layer,
Canning E E E E y
Ce¥: i i i |
Carter-eeeccccoccccaua |Poor: {Improbable: !Improbable: \Fair:
! shrink-swell, | excess fines. { excess fines. ! thin layer.
! low strength. t } i
] ] 1
L] 1 ] 1
Hurley-ececececcm—mmu= \Poor: : {Improbable: {Improbable: {Poor:
! shrink-swell, | excess fines. ! excess fines. i thin layer,
\ low strength, H | | excess sodium,
! ] ! | excess salt.
1 ) ] []
] ] ] 1
ChBeeewermmcccccee e i\ Poor: |Improbable: {Improbable: \Poor:
Chantier ! shrink-swell, | excess fines. \ excess fines. ! too clayey,
| low strength, H | | area reclainm,
! thin layer. | ! ! excess salt.
[] [] ] L]
t 1 ] 1
CsCH: | i i : i
Chantier---—ec-c-c--o- | Poor: | Improbable: !Improbable: | Poor:
i shrink-swell, | excess fines. \ excess fines. ! too clayey,
! low strength ! | { area reclaim,
E thin layer. ' E E E excess salt.
] 1 ] ]
SansarCe-—=--—sce—coee~ \Poor: {Improbable: {Improbable: {Poor:
{ shrink-swell, \ excess fines. | excess fines. { too clayey,
| low strength. H ! ! area reclaim.
[] (] 1 1
1 ] ] ]
CwB¥: i } i !
Chantier--eececaccca-- \Poor: | Improbable: | Improbable: | Poor:
{ shrink-swell, { excess fines. | excess fines. ! too clayey,
! low strength, ! i E 1t
! thin layer. [ i | excess salt.
[] ] [} []
] ] . L] t
Swanboy-==-eccmm—cen- {Poor: {Improbable: iImprobable: {Poor:
\ shrink-swell, | excess fines,. \ excess fines. | too clayey,
! low strength, i H ! excess salt.
[] ] ] ]
[} i 1 ]
DO mmmercccccae—ccce - \Poor: {Improbable: iImprobable: 1Good.
Dorna ! low strength, | excess fines., | excess fines. H
! shrink-swell, 1 ] i
[] [] 1
HOmmmwemamcccccccceca- EPoor: EImprobable: EImprobable: iPoor:
Hoven ! shrink-swell, ! excess fines, | excess fines. \ thin layer,
i low strength 1 H | wetness
E wetness. ' i | | excess éalt.
[] [] 1 t
1 ] ] ]
HrAeecreeeeeamceccaccaan {Poor: iImprobable: {Improbable: {Poor:
Hurley | shrink-swell, \ excess fines. | excess fines. ! thin layer,
! low strength. | i ! excess sodium,
} [ ! ! excess salt,
! H i i
See footnote at end of table.
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i i | H
Soil name and H Roadfill ! Sand i Gravel | Topsoil
map symbol ! ! ! |
| i ! !
H 1 1 1
! ! } !
Hs¥: | ! : !
Hurleyee--ccecencan-= {Poor: iImprobable: {Improbable: |Poor:
| shrink-swell, | excess fines, | excess fines, { thin layer,
{ low strength, ] | ! excess sodium,
\ H | | excess salt.
: ! ! !
Slickspots. ; E E i
) )
Inececcccca-- c—meee= 1G00demmmanccaceaa= iProbableecccccacaa | Improbable: \Fair:
Inavale g E E too sandy. | too sandy.
i i !
KeA, KeBecocwvananaa |Poor: { Improbable: {Improbable: {Fair:
Kirley | shrink-swell, { excess fines. | excess fines, ! thin layer.
! low strength, i | !
i ! ! . |
KOmmmmcccccccsccnvnn |Poor: iImprobable: {Improbable: {Poor:
Kolls { shrink-swell, | excess fines. | excess fines, { too clayey,
i low strength, | | | wetness.
| wetness. ! ! \
! | ! :
LaB, LaC-=cecccacca= } Poor: | Improbable: i Improbable: {Poor:
Lakoma { low strength, | excess fines, | excess fines. i too clayey.
! shrink-swell. i : !
! | ! !
LKkD#: ! : ! !
Lakomaeeeccemnacaaaa {Poor: |Improbable: |Improbable: |Poor:
i low strength, ! excess fines. { excess fines. { too clayey.
! shrink-swell, ; } |
: | |
OkatONe—eccceccana- {Poor: tImprobable: {Improbable: \Poor:
{ shrink-swell, ! excess fines. | excess fines. | too clayey,
! low strength, ! 4 | area reclain.
| i i |
LoA, LoB, LoCee=wcaa \Fair: {Improbable: {Improbable: {Good.
Lowry { low strength. | excess fines. | excess fines. }
! ! i i
McA, MCBeemecccccaaa {Poor: i Improbable: {Improbable: {Fair:
McClure } shrink-swell, { excess fines. | excess fines. i thin layer.
{ low strength, ! | !
| | ! |
MOA, MOBewrceccccaaaa { Poor: {Improbable: }Improbable: {Poor:
Millboro | shrink-swell, { excess fines. | excess fines. | too clayey.
! low strength. E E !
i i { !
Mu#: ! : H |
Munjoreece=cccccacaa {Fair: {Probable-e-cecac-a iImprobable: 1Good.
{ low strength. ! { too sandy. H
i i i |
Inavale=e-ccccccacx 1G00dencccccncccaas {Probable-eccccceaa {Improbable: {Fair:
H ! | too sandy. { too sandy.
! ! ! !
Nbrweccccccccemceaan 'Poor {Improbable: {Improbable: {Fair:
Nimbro { low strength. | excess fines, { excess fines, i too clayey.
() ] 1 1
] b ] ]
OKE®: ! : : :
Okatone=eemccccccaa {Poor: {Improbable: {Improbable: iPoor:
| shrink-swell, | excess fines. | excess fines. i too clayey,
! low strength, ! ! | slope,
! slope. : ! | area reclaim.
! i : i
Lakomaeececcccccecaa i Poor: {Improbable: {Improbable: i Poor:
i low strength, | excess fines, | excess fines. { slope,
! shrink-swell. 1 | | too clayey.
! ! : i
OpA, OpB, OpCewcc==- {Poor: | Improbable: { Improbable: {Poor:
Opal shrink-swell, | excess fines. \ excess fines. | too clayey.
) [] ]
\ H H
] ] ]
| ! {

1
]
! low strength,
\ area reclaim.
|

See footnote at end of table.
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Rock outcrop.

SansarCeevweceenean=

Sansare

ScD#:

SansarCeeeeccecvee=

Poor:

slope,
shrink-swell,
low strength.

Poor:

slope,
shrink-swell,
low strength.

Poor:
shrink-swell,
low strength,

Poor:
shrink-swell,
low strength,
area reclaim.

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:
slope,
too clayey,
area reclaim,
Poor:
slope,
too clayey,
area reclaim,

Poor:
too clayey,
area reclaim,
Poor:
too clayey.

H H i I
Soil name and i Roadfill H Sand | Gravel | Topsoil
map symbol | | | H
i | ! }
i H i i
[ H | i
OtB®, OtCH%: | ! \ H
Opalececccccacnaa {Poor: {Improbable: iImprobable: {Poor:
{ shrink-swell, { excess fines. | excess fines. | too clayey.
{ low strength, H ! 1
! area reclaim. ! ) '
i ! i !
Chantierececececeea- | Poor iImprobable: i Improbable: {Poor:
| shrink-swell, { excess fines. | excess fines. { too clayey,
\ low strength, | i ! area reclaim,
E thin layer. i | | excess salt.
i | [ !
OxB#; ! i | !
Opale=cccccccccax i Poor: {Improbable: { Improbable: |Poor:
\ shrink-swell, { excess fines. i excess fines. i too clayey.
! low strength, ! ! |
E area reclaim, | | H
() ) (]
t ] [} 1]
Promise--«e--c-=- {Poor: iImprobable: {Improbable: {Poor:
shrink-swell, i excess fines, | excess fines., { too clayey.
low strength. E | i
]
] ] ]
Pg¥, i ! \
Pits H H 1
! i !
PrA, PrB, PrCe---- Poor: { Improbable: |Improbable: {Poor:
Promi se shrink-swell, | excess fines. | excess fines. | too clayey.
low strength. ! ! !
! } |
Ps#; \ | )
Promise-ewecccaax Poor: {Improbable: iImprobable: {Poor:
shrink-swell, { excess fines, | excess fines, { too clayey.
low strength. ! ! E
) 1
1] ] 1
Hurleyeesecccccaa Poor: iImprobable: {Improbable: {Poor:
shrink-swell, ! excess fines. | excess fines, { thin layer,
low strength. ! ! ! excess sodium,
| | | excess salt.
] () ]
1 1 [}
ReA, ReB, ReCece=- Poor: iImprobable: {Improbable: {Fair:
Ree low strength. | excess fines, | excess fines. E too clayey.
[ | i
Rs¥: | ! !
: : !
[ i !
! | !
i ! !
! : |
i ! |
i ! |
| | =.
1 [] ]
! ! |
i | !
: ! |
! \ |
i : !
| | |
| i }
: i !
i \ {
: i |
! | }
: ! !
! \ !

See footnote at end of table.
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TABLE 11.--CONSTRUCTION MATERIALS--Continued

Rock outcrop.

Schamber

low strength.

Fair:
slope.

Probablesecececacax

area reclaim,

Poor:
slope,
small stones,
area reclaim.

—
|
Soil name and Roadfill ! Sand Gravel Topsoil
map symbol 1
)
i
=
ScE®*: ]
Sansarg-=---—==cc---- Poor: i Improbable: Improbable: Poor:
slope, | excess fines, excess fines, slope,
shrink-swell, 1 too clayey,
low strength, 1 area reclaim,
]
]
Opal-=ccccccan—a- Poor: {Improbable: Improbable: Poor:
shrink-swell, | excess fines. excess fines. slope,
low strength, 1 too clayey.
area reclaim. E
i
Sd#; i
Sansarg-—-—eececca- Poor: i Improbable: Improbable: Poor:
slope,- | excess fines. excess fines. slope,
shrink-swell, { too clayey,
E
]
i
}
!
!
i
]
!
]

SmD¥;

Schambere--=-ec-a=

Murdo-eecceccmucaacue -

SmE®:

Schambere---=«ece=

Swanboy

Sx#*;

Swanboy-==ceea——aaa-

See footnote at end

Fair:
slope.

Fair:
low strength,

Fair:
slope,
low strength,

Fair:
slope,
low strength.

Poor:
shrink-swell,
low strength.

Poor:
shrink-swell,
low strength,

Poor:
shrink-swell,
low strength.

of table.

Probableececcccaas

Improbable:
excess fines.

Improbable:
excess fines,

Improbable:
excess fines,

Improbable:
excess fines.

Improbable:

excess fines.

Improbable:
excess fines.

Probables-eccecaa-
Probable-mecceacaaa

Probableece—ccacawa

Probable-ecceccaca-

Improbable:
excess fines.

Improbable:
excess fines,

Improbable:
excess fines.

Improbable:
excess fines.

Improbable:
excess fines.

Improbable:
excess fines,

Poor:
small stones,
area reclaim.

e e e - ——— i ————— — —— ————————— — —— —— —————— ] ———— = =]

Poor:
small stones.

Poor:

slope,

small stones,
area reclaim,

Poor:
small stones,
slope.

Good .,

Poor:
slope.

Poor:
slope.

:

[]

]

[]

]

]

|

'

:

:

:

{

[]

]

i

:
|Poor:
! slope,
i too clayey,
| area reclain.
]
:
]
]
|
!
|
i
\
L]
]
L]
]
]

Poor:
too clayey,
excess salt.

Poor:
too clayey,
excess salt.
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TABLE 11,--CONSTRUCTION MATERIALS--Continued

T T T T
] 1 ] I
Soil name and i Roadfill | Sand " Gravel 1 Topsoil
symbol ! | | !
nap symhe | i | :
T T 1] T
] 1 [ ]
A 1 1 1
Sx#: ! i i i
Slickspots. | | 1 !
] ] ] ]
] ] ] ]
We, Wd, Wfie-ceecacoaa—- iPoor: iImprobable: {Improbable: {Poor:
Wendte | shrink-swell, | excess fines. \ excess fines, i too clayey.
] [] ] ]
; low strength. E ; i
WSEeweccnccnencmenaaax 'Fair: !Probable~--cesmcenaaa |Probable-ecemeccccnnax" \Poor:
Westover E slope. i ! | slope,
[] []
] I 1 1
A ettt {Poor: {Improbable: i Improbable: {Poor:
Witten shrink-swell, | excess fines. { excess fines. { too clayey.
] 1 ]
] ] ]
] [] ]
1 1 1

)
]
i low strength.
1
|

* 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
tglight," "moderate," and "severe."

TABLE

12,--WATER MANAGEMENT

features are defined in the Glossary.
Absence of an entry indicates that the soil was not evaluated]

SOIL SURVEY

See text for definitions of

(]
]
{ droughty. !
i ]

erodes easily.

H Limitations for-- H Features affecting--
Soil name and | Pond | Embankments, | 1 T Terraces H ;
map symbol ! reservoir } dikes, and | Drainage { Irrigation ! and } Grassed
{ areas ! levees ! i | diversions | waterways
1 1 1 1 T T
! | ! ! ! |
Aghemccconae ettt {Moderate: {Severe:: {Not needed----- {Favorable-=w--- iNot needed===-- {Erodes easily.
Agar | seepage. | piping. | | !
i : ! : ! 1
AgBewm—cccccccccan {Moderate: |Severe: INot needede=e===}Slope-rcccnccae {Erodes easily {(Erodes easily.
Agar | seepage, ! piping. ! ! ! !
| slope. i | ! ! !
! ! ! | ) i
AKAm-moeccocanonan {Moderate: {Severe: |Not needed-==== |Percs slowly---iNot neededew--- iFavorable.
Agar | seepage. ! hard to pack. : ! !
1 ] ] []
] 1 ] ] ]
AKBeccvommecnencca= {Moderate: |Severe: {Not needed----- {Percs slowly, |Percs slowly---{Favorable.
Agar | seepage, { hard to pack. | | slope. | |
! slope. ! ! | ! |
! i ! | !
Calcmocrcmcnccnnane |Severe: iSevere: iNot needed==--- {Favorable~==--- INot needed----- {Favorable.
Canning | seepage. | seepage. i ! !
! | ! ! ! !
(o] e {Severe: |Severe: iNot needed-=--- iSlopere~acacaaa |1Too sandy---=-- {Favorable.
Canning ! seepage. | seepage. ! | !
! ! : i ! :
[of -] o {Severe: |Severe: iNot needed-===- 1Slope~ecccceca~s | Too sandy==e===- {Favorable.
Canning | seepage. ! seepage. ! i | |
! ! | i | !
Cect¥; | t ! i ! !
Cartere—ccee-ccax 18lighte—ccceea- {Severe: INot needed--=-- |Percs slowly, |{Percs slowly---iPercs slowly,
H ! hard to pack. | ! erodes easily.! | erodes easily.
i i H i ! |
Hurley-ececsrccca= 1Slightecccccc=x |Severe: iNot neededw~--- |Rercs slowly, |Percs slowly, {Excess salt,
| ! hard to pack, | | excess sodium,| depth to rock,| excess sodium.
| | excess sodium.| | droughty. ! erodes easily.|
] [] ) ] ] ]
I ] 1 I ) ]
ChBeewmcmccncaccea |Severe: {Severe: INot needed----- iSlow intake, {Depth to rock, |Excess salt,
Chantier ! depth to rock.! hard to pack. | ! percs slowly, | percs slowly. | depth to rock.
! : ] | excess salt. | i
! [ | ! ! |
CsCH: ! ! : | !
Chantiere-eeccc-- |Severe: |Severe: |Not needed~=<-- 1Slow intake, iDepth to rock, |Excess salt,
! depth to rock.| hard to pack. | | percs slowly, | percs slowly. | depth to rock.
| ! | ! excess salt. | H
i : | : ! i
SansarCesecswco—cc- |Severe: |Severe: iNot needede=e-- iSlope, {Slope, |Slope,
| depth to rock,i{ thin layer, | ! slow intake, | depth to rock,| rooting depth.
\ slope. ! hard to pack. |} ! rooting depth.}| percs slowly. |
! ! | i : {
CwB®; | i : 1 | |
Chantiere-cccece- |Severe: |Severe: |Not needed==v-- {Slow intake, {Depth to rock, |Excess salt,
| depth to rock.| hard to pack. | ! percs slowly, | percs slowly. | depth to rock.
| | | | excess salt. | |
! ! ! i | '
SWanboy-eecwecca- |Moderate: |Severe: iNot needed--==- |Slow intake, {Percs slowly, {Excess salt,
i slope. ! hard to pack. | ! percs slowly. | erodes easily.| percs slowly.
1 | i ! | }
L et {Moderate: |Severe: {Not needed-e--- {Percs slowly---{Not needed----- {Percs slowly.
Dorna | seepage. ! hard to pack. | ! ! |
! | i ! !
HOowemmmecnccennaaa iSlight=cecrccca- |Severe: |Percs slowly, |Wetness, |{Wetness, {Excess salt,
Hoven 1 ! hard to pack, | ponding, ! percs slowly, | percs slowly, | wetness,
| | ponding, ! excess salt. | excess sodium.| erodes easily.| excess sodium,
! ! excess sodium.| | H |
i | i ! i !
HrA--ccccccccnacax iSlighteceemaaax {Severe: iNot needed----- |Percs slowly, |Percs slowly, |Excess salt,
Hurley 1 hard to pack, i excess sodium,| depth to rock,| excess sodium.
(] )
) 1
() [] )
] I '

See footnote

at end of table.

]
[]
| excess sodium.
!
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TABLE 12.-~WATER MANAGEMENT--Continued
| LimItations for-- i Features affecting--
Soil name and | Pond 7 Embankments, T ) T lerraces T
map symbol E reservoir { dikes, and | Drainage i Irrigation | and i Grassed
i areas i levees \ i \ diversions | waterways
i H i i I T
i 1 ] ] ] 1
] ) [} 1 ] t
Hs#: ! : i [ i i
Hurley=e-eeee-- 5311ght --------- iSevere: iNot needed=-=== 'Percs slowly, {Percs slowly, {(Excess salt,
i | hard to pack, | ! excess sodium,} depth to rock,| excess sodium.
E E excess sodium.i i droughty. E erodes easily.i
i ] t
Slickspots. 5 E i i i i
] [ ) ] ] b
Inececccnmmnnna— iSevere iSevere: iDeep to water |Droughty, {Too sandy, iDroughty.
Inavale | seepage. | seepage, ' | fast intake, |} soil blowing.
E § piping. E | soil blowing. | |
: ] i | !
KeA=omwccccccaan {Moderate: |Moderate: iNot needed----- |Percs slowly---{Not needed==we- iPercs slowly.
Kirley | seepage. ! thin layer, ! ! ! :
E ! hard to pack. | ! | i
i | : i ! i
KeBewcorowonaaaa {Moderate: tModerate: iNot needed----- {Percs slowly---|Percs slowly---{Percs slowly.
Kirley | seepage, ! thin layer, H i | !
} slope. | hard to pack. | ! ! i
i i ! ! i :
Kowmmomncoconuee 1Slightececacaa- iSevere: |Percs slowly, {Slow intake, INot needed~---- iPercs slowly,
Kolls i { hard to pack, | ponding. | wetness, : | wetness.
; E ponding. | | percs slowly. | i
i : i | i
LaB, LaC-e=ccee= EModerate: iSevere: 'Not needed-----|Slow intake, iDepth to rock, {Depth to rock,
Lakoma ' d:pth to rock,E hard to pack. E | droughty, | percs slowly. | droughty,
slope. | b !
E P ; s i percs slowly. ; E erodes easily.
LkD#*: E i i | ! i
Lakomacecccena- iModerate: |Severe: iNot needed---~-|Slow intake, iDepth to rock, iDepth to rock,
E dfpth to rock,! hard to pack. 3 E droughty, | percs slowly. |} droughty,
| slope. i i | percs slowly. | } erodes easily.
i i i i ! i
OkatoNeescccccaaa iSevere: {Severe: iNot needede-—-- 1Slow intake, 1Slope, {Slope,
E depth to rock,! hard to pack. | ! percs slowly, | depth to rock,} rooting depth,
) slope. E E ! rooting depth.! percs slowly. | droughty.
] 1 i = : :
LOAccccccccccnnnaa iModerate: iSevere: INot needed----- |Favorable-===-= |Favorable-=sa-a {Erodes easily.
Lowry | seepage, ! piping. ! ! ! !
! ) i i | i
LOBewecccnnecccaa- iModerate: iSevere: {Not needede===- iSlopemmecccccaa {Favorablee==--- tErodes easily.
Lowry E siepage. E piping. E i i i
| slope. ] ' ] | [
:| | : | i |
LOoCmcecccccccannnx iModerate: |Severe: INot needed===== iSlopeemccacacxa= {Favorablee==e-- {Erodes easily.
Lowry E siepage, \ piping. i i ! |
i slope. } i ] { }
| | | i 1 !
MCAemremccmcccacaaa 1Slightemececea- |Severe: iNot needed---w- |Percs slowly---|Not needed-----|Percs slowly.
MeClure E E hard to pack. E E ! i
] [] ] ] : =
MCBemcccceccenaaaa iModerate: {Severe: {Not needede=-=-- ‘Percs slowly---|Percs slowly---jPercs slowly.
McClure i slope. \ hard to pack. | | |
i | : ! !
MOA=mecccccccncaae 1Slighteceaccea= |Severe: {Not needede=-=- 1Slow intake, |Percs slowly---|Percs slowly.
Millboro E ! hard to pack. | ! percs slowly. | !
i : ! | | :
MOBeererecrcccccas {Moderate: {Severe: iNot needed--=-- |Slow intake, |Percs slowly---|{Percs slowly.
Millboro i slope. ! hard to pack. | ! peres slowly. | !
! | ! ! !
Mu®: ! : ! | | |
Munjorec-cececceca- |Severe: |Severe: iNot needed-===- 1Soil blowing---|Too sandy, {Favorable.
E seepage. E piping. E i : soil blowing. !
(] ] ] |
Inavalee-==ccne== iSevere: {Severe: iDeep to water |Droughty, {Too sandy, iDroughty.
| seepage. | seepage, H ! fast intake, | soil blowing.
| E piping. ; 5 soil blowing. ! |
] | L] ] :
] |Moderate: 'Moderate: INot needed----- |Favorable~e-==-- {Not needed==--- iFavorable.
Nimbro ! seepage. | piping. ! ! | '
] ]

]
] L i

See footnote at end of table.
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TABLE 12.--WATER MANAGEMENT--Continued
1 Limitations Tor-- H Features affecting-~
Soil name and | Pond | Embankments, | i 1 lerraces T
map symbol ! reservolir | dikes, and 1 Drainage ! Irrigation ' and i Grassed
i areas i levees i i { diversions ! waterways
T B T T T ¥
' ¢ : | y '
1 ] ] 1 ] ]
OKE®: | ! i i i !
OkatoNeeecee== ~=-==]Severe:. |Severe: iNot needed-----}Slow intake, iSlope, {Slope,
! depth to rock,! hard to pack. | | percs slowly, | depth to rock,} rooting depth,
| slope. 1 ! i rooting depth E percs slowly. | droughty.
: l ) ] i 'I
Lakomge-=w—c==-= iSevere: iSevere: INot needed-~---- i1Slow intake, {Slope, |Slope,
{ slope. \ hard to pack. | \ droughty, { depth to rock,| erodes easily,
i 5 5 ! percs slowly. | percs slowly. | depth to rock.
i i \ ! | =
OpA-mececccncce= {Moderate: |Severe: iNot needed----- 1Slow intake, {Percs slowly, |Percs slowly,
Opal ! depth to rock.! hard to pack. | { percs slowly, | depth to rock.} depth to rock.
] ! E E rooting depth.} !
| = | ' ’ ’
OpB, OpCececece- iModerate: iSevere: INot needed=----|{Slow intake, {Percs slowly, {Percs slowly,
Opal | depth to rock,} hard to pack. | | percs slowly, |} depth to rock.{ depth to rock.
E slope. E ! E rooting depth E !
] ]
] 1 ] ] ] ]
OtB¥, OtC*: i i i i i i
Opalecee-accca- jModerate: iSevere: iNot needed----- 1Slow intake, iPercs slowly, |Percs slowly,
{ depth to rock,! hard to pack. | | percs slowly, | depth to rock.} depth to rock.
! slope. } ! ! rooting depth.! |
L] 1 L] (] ] ]
I ] I [} I ]
Chantier------- {Severe: iSevere: iNot needed-=--- iSlow intake, {Depth to rock, |Excess salt,
| depth to rock.! hard to pack. | ! percs slowly, | percs slowly. | depth to rock.
i ] } | éxcess salt. | ]
1 ] ] 1 [] []
I ] ] ] i ]
OxB¥*: | ] ! i i i
Opalecece—ca=a= IModerate: iSevere: iNot needed-wwa= i{Slow intake, {Percs slowly, |{Percs slowly,
! depth to rock,! hard to pack. | | percs slowly, | depth to rock.! depth to rock.
| slope. E | ! rooting depth.| i
1 1 [] []
¥ ] 1 1 ] ]
Promise-eecer--- {Moderate: |Severe: I{Not needed----- iSlope, {Percs slowly, {Percs slowly,
} slope. { hard to pack. | { slow intake, | erodes easily.| erodes easily.
' i | ! percs slowly. | !
] ] ] 1 [] 1
] 1 ] ] ] ]
Pg*, i } i | ! i
Pits i i | i | !
H ! i : ' i
Pricccecmcecaa—-- 1Slighteceecenae= {Severe: {Not needed----- iSlow intake, {Percs slowly, |Percs slowly,
Promi se H | hard to pack. | ! percs slowly. | erodes easily.| erodes easily.
) 4 ] ] ] [] .
] ] I ] ] 1
PrB, PrC---e---- {Moderate: iSevere: iNot needed----- iSlope, {Percs slowly, |{Perecs slowly,
Promise i slope. | hard to pack. | | slow intake, | erodes easily.| erodes easily.
! | i | percs slowly. | i
1 i | i i !
Ps¥: | | ! : ! ;
Promisge=c-a--= 1Slighteermracaa- |Severe: iNot needed-----}Slow intake, {Percs slowly, |Percs slowly,
! { hard to pack. | ! percs slowly. | erodes easily.| erodes easily.
! ! i i ! |
Hurleyeeeeac=a- 1Slighte—e—e-caaa iSevere: {Not needed----- {Percs slowly, |Percs slowly, |{Excess salt,
1 ! hard to pack, | ! excess sodium,} depth to rock,! excess sodium,
! | excess sodium.| E droughty. \ erodes easily.|
] 1 ] 1] ]
1 ] ] ] ] ]
ReAcccrcccccnaua ‘Moderate: {Severe: 'Not needed-~--- {Favorableeere- {Favorableeee--- {Favorable,
Ree E seepage. E piping. E E E i
1 ] | 1 1 ]
ReB, ReCecc-cw-- iModerate: iSevere: iNot needede=--- iSlope-e=ecec-== {Favorableeee=x -{Favorable.
Ree ! seepage, ! piping. i i 1 i
! slope. i ' i i |
] ] ] [] [} ]
1 1 1 ] I L]
Rs¥: 1 | i i i ]
Rock outcrop. ! ! i | ! !
1 i i i } i
Sansarge-==ee-= iSevere: iSevere: iNot needede==w- iSlope, iSlope, {Slope,
| depth to rock,| thin layer, | | slow intake, | depth to rock,| rooting depth,
{ slope, ! hard to pack., | E rooting depth.| percs slowly. | droughty.
[] [] 1 ] ]
1 1 ] ] ] 1
Safmenec=- e=—ere==|Severe: iSevere: iNot needede=--- {Slope, {Slope, 1Slope,
Sansare i depth to rock,! thin layer, ' ! slow intake, | depth to rock,| rooting depth,
i slope. | hard to pack. E E rooting depth.! percs slowly. | droughty.
: ! - | ‘ '

See footnote at end of table.
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TABLE 12.--WATER MANAGEMENT--Continued

119

Limitations for--

Features affecting--

See footnote at end of table.

T L]
] ]
Soil name and | Pond 7 Embankments, | T H Terraces H
map symbol | reservolir i dikes, and H Drainage i Irrigation 1 and i Grassed
) areas 1 levees | ‘ ! \ diversions ! waterways
E E E i E i
ScD¥*: i ' i i i i
Sansar¢-=---e--= iSevere: iSevere: iNot needed=eew- iSlope, {Slope, 'Slope,
: i depth to rock,! thin layer, : | slow intake, | depth to rock,| rooting depth,
1 slope. ! hard to pack. | | rooting depth.| percs slowly. | droughty.
] ] ) L] [] L]
] ] t 1 ] ]
Opalececccccacax }Moderate: iSevere: iNot needed==--- iSlow intake, |Percs slowly, |Percs slowly,
i depth to rock,i hard to pack. } | percs slowly, | depth to rock.| depth to rock.
| slope. } ! { rooting depth.! E
] 1] ] [] ]
ScE#: ': i E E i i
Sansarge--=----- iSevere: ‘| Severe: iNot needed----- {Slope, {Slope, iSlope,
i depth to rock,! thin layer, i { slow intake, | depth to rock,! rooting depth,
! slope. { hard to pack. | { rooting depth.! percs slowly. | droughty.
i 1 i | ] !
Opal--=c=ccecuaua iSevere: iSevere: iNot needed----- 1Slow intake, {Slope, |Slope,
{ slope. { hard to pack. | | percs slowly, | percs slowly, | percs slowly,
1 H i | rooting depth.! depth to rock.} depth to rock.
t [] ) ] [] ]
sa¥: :' 5 i i i !
SansarCeeeecese-- iSevere: {Severe: iNot needed====- iSlope, {Slope, {Slope,
} depth to rock,i{ thin layer, H | slow intake, | depth to rock,| rooting depth,
| slope. { hard to pack. | \ rooting depth.! percs slowly. | droughty.
) ] ] [] 1 ]
] ] ] ] I ]
Rock outcrop. E 5 E E E E
] ) I ] ' t
ShEemcoccacouacan iSevere: iSevere: {Not needed==w-- iDroughty, {Slope, }Slope,
Schamber i slope, | seepage. i i slope. | too sandy. i droughty.
| seepage. ! i i | !
[] [] ) ] (] ]
s | | s s a |
Schamber---eeea- |Severe: |Severe: iNot needed----- {Droughty, |Slope, 1Slope,
i\ slope, | seepage. H ! slope. ! too sandy. } droughty.
E seepage. i 3 E ; i
] ) ] ] ]
Murdoe<cececaeac |Severe: iSevere: iNot needed~e=-- iDroughty, 1Too sandyeee--- iDroughty.
i seepage, | seepage. ; | slope. : |
E slope. E 1 E | E
] 1]
SmE®: : :' | E i i
Schamber----ec--- iSevere: iSevere: iNot needed----~ {Droughty, iSlope, {Slope,
i slope, | seepage. | i slope. | too sandy. i droughty.
| seepsge. | | | | |
1 1 ] ] ] ]
Murdo------ce--- iSevere: iSevere: iNot needed=~-=- {Droughty, iSlope, iDroughty,
| seepage, | seepage. 1 i slope. i too sandy. { slope.
i slope. i 1 1 | |
1 ] ) [] [] []
] [ [ ] ] ]
SuC-ecccccccnaaa- {Moderate: iSevere: iNot needed~---~-~ !Slope, |Erodes easily |Erodes easily.
Sully | seepage, | piping. | \ erodes easily.! 1
i slope. | ! ! { !
i ] i ] | i
Sufewmenccccacaa- iSevere: |Severe: !Not neededee~=x {Slope, !Erodes easily, |Slope,
Sully ! slope. ! piping. i | erodes easily.| slope. | erodes easily.
] [] ] [] 1 ]
SvE®: :I E E i 5 E
Sully=ccercccaaa |Severe: |Severe: INot needed~==~~ iSlope, {Erodes easily, |Slope,
| slope. i piping. H | erodes easily.! slope. | erodes easily,
i | i i i i
SansarCe=—e-mee- iSevere: |Severe: iNot neededem=w~ iSlope, iSlope, iSlope,
} depth to rock,| thin layer, | | slow intake, | depth to rock,| rooting depth,
{ slope. { hard to pack. | { rooting depth.| percs slowly. | droughty.
1 i ' i ! !
SWeeom- cmmemeeeaa iSlighteeeacaaaa |Severe: iNot needed~=--- 1Slow intake, {Percs slowly, |Excess salt,
Swanboy ] { hard to pack. | | percs slowly. | erodes easily.| percs slowly.
1 1 1 ) ] ]
Sx#: ': E ; | | ;
SWwanboye-eeceaaa iSlight-eececccca- iSevere: iNot needed----- iSlow intake, jPercs slowly, |Excess salt,
! { hard to pack. | | percs slowly. | erodes easily.| percs slowly.
[] [] [] 1] ] )
1 I 1 ] ] ]
Slickspots. ] | ] 1 | !
i H i ! | i
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TABLE 12.--WATER MANAGEMENT--~Continued

| erodes easily.

i Limitations for=- i Features affecting--
Soil name and | Pond T Embankments, | i i Terraces H
map symbol H reservolir | dikes, and 1 Drainage i Irrigation | and | Grassed
| areas } levees | \ { diversions | waterways
T T 1 T i T
‘ ' i = : :
Weecmccmamccccaan= 1Slightececcaau- |Severe: iNot needed-==== {Percs slowly, |Not needede---- |Percs slowly.
Wendte ; ! hard to pack. | ! slow intake. | !
! i ! !
Wd, Wieccerecacwa= 1Slightecececaaa- |Severe: {Not needed--=== {Floods, {Not neededwwee-- |Percs slowly.
Wendte { ! hard to pack. | ! percs slowly, | !
| ) ' ! slow intake. | |
! ! : 1 i '
WSEemceccceccncaaa iSevere: |Severe: INot needed~=--- iSlope-===c=ca=- iSlope, iSlope.
Westover | seepage, | seepage. ! H | too sandy. |
E slope. ; i ! : !
] ]
Wtemewemccccaccaaa 1Slighte-cc=ce-- iSevere: INot needed==ca- iSlow intake, {Percs slowly~--«}{Percs slowly,
Witten ! ! hard to pack. | ! percs slowly, | | erodes easily.
| | !
! ! i

® 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]

Classification TFrag- Percentage passing

: ; : : : :
Soil name and |Depth! USDA texture | 1 iments | sieve number-- iLiquid } Plas-
map symbol : : | Unified | AASHTO ! > 3 | : ' T i limit | ticity
i i | | tinches! 4 | 10 | 40 | 200 i i index
TR T T 1 T PGt ] : : : T PeE
Vo : i VT } i | Vo
AgA, AgB-=--=---m-- } 0-8 {Silt loam--=---- ML, CL  {A-4, ! O | 100 1} 100 195-100{90-100} 30-45 } 5-20
Agar 1 1 [] ] A_6 1 ] ] [] ] 1 1
b : T : : ! : : :
] 1 ] - 1 ] ] ] I 1 ]
| 8-26{silty clay loam,!CL A-6, A7} O | 100 | 100 }95-100{90-100} 35-50 i 10-25
' : silt loam. ] ! ! i i | ! i |
126- Hu'Silty clay loam,.CL, ML 1A=4, HE) ' 100 | 100 195-100i90-100} 30-45 | 5-20
i | silt loam. i i A-6, i ] i [ i i i
] | | ! A-T ! ' i : i : ]
{44-601S11t loam, silty|ML, CL  1A-b, {0 } 100 | 100 }95-100}90-100} 30-45 } 5-20
! ! clay loam, clay! | A-6, ! ! | ! 1 : |
] ! loam. ] \OA-T ] ] i i ] | ]
| ] i i i i | i ] i ]
AKA, AKB-=m=-mamoe- ! 0-6 }Silt loam--=---- ML, CL  !A-4, | O } 100 { 100 }95-100{90-100} 30-45 | 5-20
Agar i i i ! A-6, : ] ] ) | i i
] : | i OA-T i ' } i i i |
| 6-21!Stlty clay loam,.CL 'A=6, A=T{ O | 100 | 100 {95~ 100:90 100} 35-50 | 10-20
| ! silt loam. | i i ! | | ]
121-33isilty olay loam |CL {a-6, A-T! O | 100 | 100 }95-100190-100} 35-50 ! 10-20
133-60}Silty clay, clayjCH, MH  {A-7 { 0 1100 | 100 }90-100}80-100} 50-80 | 20-50
1 ] [] 1 1 [] ] [] 1 1
1 1 i ] ] 1 ] ] ] ]
CaA, CaB, CaC-=--=== | 0-5 |LO&M==m=mmmmm=en- IcL {A-4, A-6} O | 100 | 100 :85-100.50-90 | 30-40 } 8-15
Canning ! 5-321Clay loam, sandyiML, CL, 1{A-6, A=Ti O :95-100:85-100'60-90 135-80 | 30-45 | 10-20
' ! clay loam. ! SC | | i ! i ] i i
132-60!Sand and gravel |SM, 1a-1, 10 140-100!30-80 !{15-70 | 5-30 | <25 | NP-5
[] ] 1 - 1 - 1 ] [] [] t 1 1
o - RS- S A A S |
] ) 1 - ] ] [ ] [] [} 1 1
. P oee A |
Cc*: ] i | i ' | ! 1 | | i
Carter--=e=-e--=-- | 0-8 {Silt loam, 511ty.CL 1A=6 { 0 ! 100 | 100 !95-100}90-100} 25-40 i 10-20
| | clay loam. ! ] i | : i ' ] \
| 8-231Clay---=--omnom- {CH, MH  1A-7 ' 0 1100 | 100 190-100}90-100} 60-90 | 25-50
123-60iClay, silty clay}CH MH  1A-T { 0 ! 100 | 100 {90-100!90-100} 55-80 } 25-50
1 1 ] 1 [] [] 1 ) 1
] | 1 1 ] 1 ] ] ]
Hurley~eem—cececan= i 0-3 .Silt loam======= lCL, CL-ML!A-4, A-6} O 1100 | 100 195-100}90-100} 25-40 | 5-15
E 3-601 Clay, shaly clay.CH MH 1A=T i 0 E 100 5 100 595-100580-1001 50-90 | 20-55
1 [] ] 1
I ] ] I ] ] I 1 I
ChBe~cceccoccaccana= ! 0- 18.Clay, shaly clay.CH MH YA-7 HI 1100 | 100 195-100!85-100| 65-85 i 30-50
Chantier 118-60|Weathered { CH 1A=T i 0 ! 100 195-100}90-100!85-100} 65-105} 40-80
i % bedrock. i | | i | | ' i E
] 1 b [] ] ] ] [] 1] []
1 ] ] ] ] ] 1 1 ] 1 |
CsC#: i ] i ) i i } i ] ! |
Chantier-eeceea=-- ! 0-18!Clay, shaly clay{CH, MH tA=-7 i 0 ! 100 |} 100 195- 100.85 100} 65-85 | 30-50
118-60{Weathered | CH 1A=7 . ' 100 !95-100}90-100!85-100} 65-105] 40-80
1 ! bedrock. i 1 i } i } | i E
] (] ) ] [] 1 ] 1 ] ]
1 ] ] i ] ] ] ] 1 ] 1
Sansarg-e~ec-ccecce- | 0=4 (Clay-—eecme—ceeea- {CH, MH 14=7 V0 ! 100 }95-100}90-100}75-100} 50-90 | 20-55
! 4-14}Shaly clay, veryi{CH, MH 1A=T i 0 180-100175-100{75-100}75=-100} 50-90 i 20-55
! ! s?aly clay, E E E E E E E E i
H \ clay. i i i 1 | | 1 ] i
114-60{Weathered ECH {A=T L] i 100 195-100:90-100'85-100550-95 525-65
[] 1 ] 1 ] []
Lo | A |
CwB*%: | ! | i i | \ i ] 1 |
Chantier=-----=--- | 0-18!Clay, shaly clayiCH, MH  }A-7 ! 0 ! 100 | 100 {95-100i85-100{ 65-85 ! 30-50
118-60|Weathered | CH 1T { 0 1100 {95-100}{90-100{85-100} 65-105{ 40-80
P bedrosk. | TS U U S N
1] ] ] ] ] I ] ] 1 1 ]
SWanboy-=cemmcan~n ! 0-10!Clay-ccmmmeana=-= 'CH, MH  }A-T7 ! 0 )} 100 | 100 :90 0!80-100} 50-100} 20-60
110-60iClay-=e=cccmec== {CH, MH 1A=T L 1100 ! 100 190-100!80-100} 50-100} 20-60
i i i | i ! ! i ]

See footnote at end of table.
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' H i+ Classification {Frag- | Percentage passing T i

Soil name and iDepth] USDA texture | H iments | sieve number-- {Liquid |} Plas=~
map symbol i i { Unified | AASHTO | > 3 | H T H i limit | ticity

i : | ' tinches! 4 110 { 40 | 200 |} ! index

RO z | L A N RN B O N

1 ] ] 1 ] ] + i 1 1 )
MoA, MOBece-cccacaa { 0-8 }Silty clay loam (CL, CH 1A=T7 10 {1 100 | 100 }90-100{75-100} 40-60 | 15-35
Millboro i 8-18iClay, silty clayiCH, MH 1A=T7 H i 100 | 100 }90-100185-100} 50-80 | 20-50
118-60iSilty clay, clayiCH, MH  |A-7 { 0 | 100 1{95-100!90-100{85-100} 50-80 | 20-50

] L] ] 1 () ) ] ] ] ]

] ] ] 1 1 ] 1 ] ] ] ]

Mu®*: i ] i i ] i i i i i !
Munjor---ececcccnaa } 0-6 {Fine sandy loam |SM, SC, |A-2-4, | 0 ! 100 195-100{65-100130-75 | 15~30 | NP-10

i } i ML, CL | A-Y 1 ! i i i i |
! 6-60{Fine sandy loam,|{SM, SC, {A-2-%4, ! 0 ! 100 }95-100}65-100{30-65 } 15-30 | 3-10

i i loam, i ML, CL | A-4 | i } | i | i

i | loamy fine ! i i i ' i | ! i

i | sand. i ! | i ! ! ] i i

i ] | i ] | 1 | i ! i

Inavale---coocooao ! 0-7 |Fine sand--mm==- ISM, 1A-2, A=3] 0 ) 100 190-100!65-85 ! 5-30 | <25 | NP-5
] i i SP=-SM, | i i } 1 i | |
} ] ! SM-SC ] | ! i ] | ! ]
| 7-60{Fine sand, loamy|SP-SM, }A-2, A=3] 0 | 100 | 100 {70-90 { 5-30 | <25 ! NP-5

| { fine sand, i SM, i ' ! ' ! ] i |

] i loamy sand. ! SM-SC | : i i i ! ] {

i i i i ! ! 1 | i ! i
L e ! 0-8 {Silty clay loam }ML, CL 1A-6, A-T) O } 100 | 100 195-100}85-100} 30-50 | 11-20
Nimbro | 8-60|Stratified loam }CL 1A-6, A=-T{ O 190-100190-100;80-100170-95 | 30-45 | 11-20

i i to silty clay | ; | i } } i i !

1 i loam. ! ] ! ] i i ] i ]

[] ] ] ] ) t ) () ] ] ]

i ] ] ] ] ] ] ] ] ] ]

OKE#*: H i i } ! | ' i i i i
Okaton-~eccecccncaa { 0-15iClay, shaly clayiCH, MH 1A=T i 0 ! 100 }95-100;90-100{85-100}{ 50-85 | 20-50
115-60{Weathered {CH, MH 1A=7 10 i 100 1}95-100{90-100}85-100} 50-100} 20-65

' | bedrock. i i | i ' ! i { i

| ] ! i | ! i i ! | !
Lakomaeeccmcecccaaa- | 0-29{Clay, shaly clay|CH, MH 1A=7 H i 100 195-1003}90-100{85-100{ 50-85 | 20-50
12960 !Weathered ICH, MH  }A-T7 I 0 195-100{85-100{85-100}85-100} 50-100} 25-65

i | bedrock. ! i } | | ! i i i

i i i i i i ! i i ! i
OpA, OpB, OpCe=w--- | 0-4 |Clay~eccceccaaaa- {CH, MH 1A=T 10 { 100 | 100 1}90-100}80-100} 50-80 | 20-45
Opal | 4=18iClaye~cmmmcccnas 1CH, MH 1A=T i 0 i 100 | 100 {90-100}80-100} 50-80 | 20-45
118-331Clay, shaly clayiCH 1A=T { 0 1100 195-100{90-100}80-100}{ 50-85 | 25-60
133-60Weathered i CH {A-T i 0 1| 100 195-100}90-100{85-100} 50-95 | 25-65

i | bedrock. ! i | : ] ) | i !

i i i | | i ! i ! i i

OtB*, OtC*: i i ! i i ! i i | i |
Opale---mccmmacan- | 0=l |Claye=mme-oeeen- {CH, MH  {A-7 ! 0 ! 100 | 100 !90-100!80-100} 50-80 | 20-45
| 4-18iClayececcccanan- ICH, MH 1A=T i 0 1 100 |} 100 }90-100}80-100} 50-80 | 20-45
118-33iClay, shaly clay!CH 1A-T7 { 0 | 100 {95-100!90-100!{80-100} 50-85 | 25-60
133-60!Weathered {CH 1A-7 { 0 1100 195-100!90-100{85-100} 50-95 } 25-65

! ! bedrock, ] } | | ] | i i |

! i i ! ] ! { i i i 1
Chantier---eceeceaa | 0-18{Clay, shaly clay|CH, MH 1A-T . } 100 | 100 {95-100}85-100{ 65-85 | 30-50
118-60iWeathered {CH 1A=T i 0 } 100 }95-100}{90-100{85-100} 65-105| 40-80

! ! bedrock. | i ' i ! \ | ] i

i } } } i i | | | : }

OxB#* i ! 1 : i ] i i ] : i
Opale~eeccccacmcac= | 0=84 {Clay-—-moc—men-- {CH, MH  !A-T ) i 100 | 100 1{90-100180-100} 50-80 | 20-45
| 4-18iClayemmccmcacaax 1CH, MH VA=T i 0 1 100 | 100 {90-100{80-100{ 50-80 | 20-45
118-33iClay, shaly clayiCH 14=7 i 0 y 100 195-100{90-100{80-100} 50-85 | 25-60
133-60|Weathered 1 CH 1A=T7 I } 100 195-100{90-100{85-100} 50-95 | 25-65

i | bedrock. ' ! ' i ' i ! } !

i ! i i i t ! i i i |
Promiseeccccccncaa ! 0-8 jClayemcececcaca- {CH, MH 1A=T {0 i 100 | 100 {90-100180-100} 50-70 | 20-40
| 8-36iClay-ecamecacaa- {CH, MH  1A-7 I i 100 | 100 }90-100}85-100} 50-85 | 20-50
136~ 60§Clay. silty clay|{CH, MH 1A-7 i 0 5 100 E 100 590-100585-1005 50-85 E 25-55

: ] : |I : ] ] ] ] ] (]

Pg¥. 1 i } i i ! ! i i i |

Pits ] } | i } ] i i i 1 i

i ] i i | i 1 | ! i i
PrA, PrB, PrCe-e--- ! 0-8 |Clayewcecccauaa. {CH, MH 1A=-T 10 i 100 | 100 {90-100}80-100; 50-70 | 20-40
Promise } 8-36iClayececcecnccan {CH, MH 1A=T V0 i 100 | 100 {90-100}85-100} 50-85 | 20-50
136-60i{Clay, silty clay.CH MH 1A=T i 0 } 100 1§ 100 l90-100l85-1005 50-85 E 25=55

[ i H H ! i i ! i

See footnote at

end of table,
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TABLE 14,--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS
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TABLE 15.--SOIL AND WATER FEATURES--Continued

H 1 Flooding H High water table \ Bedrock i i Risk of corrosion
Soil name and iHydro-| 1 H 1 1 1 H | {Potential} T ;

map symbol ! logic! Frequency | Duration }Months | Depth | Kind {Months | Depth |{Hardness] frost \{Uncoated {Concrete
igroup | i | | 1 H 1 H \ action | steel |
H 1 ) 1 1 Ft H H 1 In | H H H
i i | i A i i i - [ i i i

| R e T t D {Occasional |Very briefiApr-Jun} >6.0 | --- T t >60 | m—— iModerate (High==e-- iModerate.
Witten i ] i ] | } i } } i | [

i i i i : i i i i i

# See description of the map unit for composition and behavior characteristics of the map unit.

#% A plus sign in the column showing depth to the water table indicates that the water table is above the surface of the soil.
The first numeral in the range indicates how high the water is above the surface. The second numeral indicates the depth below
the surface.
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TABLE 16.--ENGINEERING INDEX TEST DATA

[Dashes indicate data were not available)

1 H Graln-size distribution H ) iMolsture
{ Classification | ! = i, | density
Soil name, } } Percentage 7 FPercentage | E PO
report number, | H passing sieve {smaller than=={ ~ {93} o
horizon, and H } t o 1Q32i8X B
depth in inches | T ] 1 H i T H I 5 jenjEo ga
| AASHTO jUnified} No.| No.} No.} No.}.02 {.005{.002} & {5 |%gida
: 2 ;u ! 10 | 40 } 200} mm?mm%mm O i ggg &e
! ]
i 1 1 1 1 ] o7 1
| | | i i } iPct TE3| Pect
Chantier clay:) | i } | i ] } } 1 |
(867SD=-058=-001) ; 3 ; i i | ; | i ; ;
)
Bleeeeoa= 2 to 7 jA=T-5(44)} MH 1100 {100 J100 § 97 | == | 74 } == {1 72 1 36 1 91 | 27
Cleecee-- 18 to 60 §A-7-5(76)§ CH %100 :100 99 ! 98 ! - ; 78 : -- 1103 E 62 ; 88 ; 29
] ] ]
Millboro silty clayj } | } } } ! H
loam: i } | | ] | ! H !
(S67sD=-058-022) | ! | } i ] ! i } i
} } ! H } i ! i i ! |
B21tecc=a 9 to 17 [A=T=5(25)} MH 1100 §100 }100 | 98 | == 46 | -=- | 52 § 20 | 95 | 22
Cleceecea= -24 to 36 :A-7-6(25){ML-MH ;100 iIOO 100 i 98 i - 48 ; - i 50 ! 21 5101 i 20
]
Promise clay:3 | § | | } | | } 1 } } |
(S67SD=058-004) ! t : ; E : ' ; ! : ' ! }
[} ] ] ]
B2eee=- - 8.to 16 jA=7=5(34)} MH 1100 {100 } 99 } 95 | == } 66 | -= | 63 | 29 | 92 | 26
C2¢s==== 36 to 47 {A=T=5(37)} CH {100 1100 {100 | 96 } == | 68 | == | 63 } 32 | 92 | 27
! } ! ! | | ! } } } } H {
Swanboy clay:¥ } } } } { | | { } } } 1 H
(S64SD-058-003) } | } ! | i i | ! } | } |
} } ! ! | 1 | ! ! | ! ! i
B22===== 5 to 10 {A-7=-5(52)} CH {1100 {100 } 99 | 98 | == } 70 | -= } 78 } 43 | 87 | 28
Cles==<= 10 to U0 ;A-7-5(52)i CH :100 ; 99 % 97 ; 95 ; -- 1 72 i - { 81 i 45 ! 87 ; 29
(]

Ichantier clay: B850 feet west and 50 feet north of a fence extending from the southeast
corner of sec., 8, T. 5 N., R. 30 E.

2Millboro silty clay loam: 525 feet southeast along Angling Road and 225 feet east of a
road_along the north section line in NE1/4 sec. 13, T. 5 N., R. 30 E.

3promise clay: 960 feet north and 52 feet east of a fence extending from the southwest
corner of sec. 14, T. 5 N., R, 26 E.

Swanboy clay: From Powell Creek, .25 mile northeast along Bad River Road and 50 feet
northwest of the road, sec, 14, T, 4 N., R. 30 E.



STANLEY COUNTY, SOUTH DAKOTA 135

TABLE 17.--CLASSIFICATION OF THE SOILS

1
Soil name i Family or higher taxonomic class

[]

1

E
Agar--«-ceccmcccaaaax “mmee- { Fine-silty, mixed, mesic Typic Argiustolls
Canning---ccccaua- mmmm—- -{ Fine-loamy over sandy or sandy-skeletal, mixed, mesic Typic Argiustolls
Carter--cc-ccccccacacaaaa- i Very fine, montmorillonitic, mesic Vertic Paleustolls
Chantier-ceccecccccccua-. --|{ Clayey, montmorillonitic (calcareous), mesic, shallow Ustic Torriorthents
Dornasecesmccccncccccaaaa- | Coarse-silty over clayey, mixed, mesic Fluventic Haplustolls
Hoven-ececacaaao meercccccena i Fine, montmorillonitic, mesic Typic Natraquolls
Hurleye-eececcccwaa s=-—=====} Very fine, montmorillonitic, mesic Leptic Natrustolls
Inavale~--ccecccaa B { Sandy, mixed, mesic Typic Ustifluvents
Kirleye-eecwcececaaaa cmm—m———- { Fine, montmorillonitic, mesic Typic Argiustolls
KOllSeecccccrerccancccacaa { Very fine, montmorillonitic (calcareous), mesic Vertic Haplaquolls
Lakomaereccacax B L T i Fine, montmorillonitic, mesic Typic Ustochrepts
LoWryew-ceececccaaa —————— ~--| Coarse-silty, mixed, mesic Typic Haplustolls
MeClure--ccecccccmccacaaa- } Fine, montmorillonitic, mesic Typic Argiustolls
Millboro=-cececcccrccrccacaa { Fine, montmorillonitic, mesic Vertic Argiustolls
Munjore--cecceccccrcccceaa. { Coarse-loamy, mixed (calcareous), mesic Typic Ustifluvents
Murdo=ecececcceaaa - ————— i Loamy-skeletal, mixed, mesic Aridic Argiustolls
Nimbrowescccccccacacaaaa.. | Fine-loamy, mixed (calcareous), mesic Mollic Ustifluvents
Okatonececcmcccccccccaaaaa i Clayey, montmorillonitic (calcareous), mesic, shallow Typic Ustorthents
Opal-cec-cccccccccacccnacaa ! Very fine, montmorillonitic, mesic Vertic Haplustolls
Promise-cecrcccccaccacaaa-- { Very fine, montmorillonitic, mesic Vertic Haplustolls
Reerecccncccccccacaax -----| Fine-loamy, mixed, mesic Typic Argiustolls
Sansarge--ec-ccccccacaaaaa i Clayey, montmorillonitic (calcareous), mesic, shallow Typic Ustorthents
Schambereeececececaa et re—- | Sandy-skeletal, mixed, mesic Ustic Torriorthents
Sully---=vcccaaa- ~=--=wa===| Coarse-silty, mixed (calcareous), mesic Typic Ustorthents
SWanboy==ececccccccaaa --=-~-} Very fine, montmorillonitic, mesic Ustertic Camborthids
Wendtee-cccncccccccaa. -=-~=| Fine, montmorillonitic (calcareous), mesic Vertic Ustifluvents
Westovereececcaccencacaaa. | Coarse-~loamy, mixed (calcareous), mesic Typlic Ustorthents
Witteneeccecuaa B ettt i Fine, montmorillonitic, mesic Vertic Argiustolls

[]

1
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Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and
employer.




	Accessibility Statement
	Cover
	How to Use This Soil Survey  
	Contents  
	Index to Soil Map Units
	Summary of Tables
	Foreword  
	General Nature of the County  
	How This Survey Was Made  
	General Soil Map for Broad Land Use Planning
	Soil Maps for Detailed Planning
	Use and Management of the Soils  
	Soil Properties  
	Soil Series and Morphology
	Formation of the Soils  
	Classification of the Soils
	References  
	Glossary  
	Tables  
	General Soil Map
	Index to Map Sheets
	Soil Legend and Conventional and Special Symbols Legend




