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This survey contains useful information for farmers or ranchers, foresters or

agronomists; for planners, community decision makers, engineers, developers,
builders, or homebuyers; for conservationists, recreationists, teachers, or

students; to specialists in wildlife management, waste disposal, or pollution ¢cnntrol.



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 and state agencies. The Soil Conservation Service has leadership for
the federal part of the National Cooperative Soil Survey. In line with
Department of Agriculture policies, benefits of this program are available to all,
regardless of race, color, national origin, sex, religion, marital status, or age.

This survey was made cooperatively by the Soil Conservation Service and
the University of Nebraska, Conservation and Survey Division. It is part of the
technical assistance furnished to the Upper Republican Natural Resource
District. Major fieldwork was performed in the period 1974-1980. Soil names
and descriptions were approved in 1980. Unless otherwise indicated,
statements in this publication refer to conditions in the survey area in 1980.

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

This soil survey supersedes a soil survey of Chase County published in 1918.

Cover: The farmstead windbreak, contour bench gravily irrigation system, and
diversion terraces are in an area of the Colby association. The nearly level
fields beyond and on the left are in an area of the Gannett-Wann-Gibbon

_association.
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foreword

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

This soil survey is designed for many different users. Farmers, ranchers, 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.

G L

Albert E. Sullivan
State Conservationist
Soil Conservation Service
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soil survey of

Chase County, Nebraska

By Harry Paden, Soil Conservation Service,

and Dave Loges and Randall Stapes, University of Nebraska

United States Department of Agriculture, Soil Conservation Service
in cooperation with Conservation and Survey Division,

University of Nebraska

CHASE COUNTY is in the southwestern part of
Nebraska (fig. 1). It adjoins Colorado on the west, Hayes
County on the east, Dundy County on the south, and
Perkins County on the north. The total area is 572,160
acres, or 894 square miles. The distance from east to
west is slightly more than 37 miles, and from north to
south it is 24 miles.

The population of Chase County was about 4,750 in
1978. Imperial and Wauneta are the only incorporated
towns in the county. Imperial is the county seat and has
a population of about 1,800. It is located near the center
of the county on U.S. Highway 6 and State Highway 61,
about 290 miles west of Lincoln. Wauneta has a

] °
LINCOLN

Figure 1.—Location map of Chase County in Nebraska.

population of about 800. It is located in the Frenchman
Creek valley, 20 miles southeast of Imperial on U.S.
Highway 6. Both towns are served by a branch line of
the Burlington Northern Railroad. Champion, Enders, and
Lamar are small communities. U.S. Highway 6 crosses
the county from east to west. State Highway 61 runs
across the center of the county from north to south.

Agriculture is the main source of income in Chase
County. Farming, ranching, and related businesses
account for most of the employment. Some farms
combine cash-grain farming and livestock raising. Corn,
winter wheat, sugar beets, pinto beans, and alfalfa are
the main crops. In 1978, about 50 percent of the land
area was cropland .and about 45 percent was rangeland.
Farmsteads, towns, and other uses took up the rest. In
1979, according to data obtained by the Upper
Republican Natural Resources District, about 58 percent
of the cropland was irrigated.

Rangeland is a part of most farms in the county. The
strongly sloping to very steep soils and most of the
sandhills remain in native grasses and are used as
rangeland for beef cattle herds. The silty and loamy soils
that are nearly level to gently sloping are used mainly as
cropland.

Four water impoundment reservoirs store water within
Chase County. All of these impoundments are on
Frenchman Creek. The largest, Enders Reservoir, has a
surface area of about 1,420 acres. Reservoir Lake has a
surface area of about 90 acres, Reservoir Pond about 50
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acres, and Champion Mill Pond about 10 acres.
Champion Mill Pond is a state recreation area. Reservoir
Lake and Enders Reservoir provide water for irrigation. A
number of permanent residences have been built around
Enders Reservoir.

Most of the soils in Chase County are on uplands.
Some are sandy soils that formed in eolian sand. Others
are silty and loamy soils that formed in loess and loamy
eolian material. Soil blowing and water erosion are the
main hazards. Insufficient rainfall for crops is a concern
in most years. Conserving water and maintaining fertility
are major concerns in management. Proper design of
irrigation systems and efficient use of water are
important concerns.

The soils along Frenchman, Spring, and Stinking
Water Creeks formed in alluvial and colluvial material.
Occasional flooding and wetness from a seasonal high
water table are hazards on some of these soils.
Controlling soit blowing and maintaining tilth and fertility
are important concerns in management.

general nature of the county

This section provides information about Chase County.
It discusses history and development; physiography,
relief, and drainage; climate; geology; and ground water.

history and development

The area that is now Chase County was initially prairie.
The Indians who lived in the area belonged to three
different tribes of nomadic hunters: Sioux, Comanche,
and Pawnee. The first white people to use the land for
agriculture were cattlemen. Nutritious grasses on free
open range supplied good forage in summer and winter,
and the steep canyons afforded shelter from winter
storms. Water was available at all seasons along the
larger streams.

The boundaries of Chase County were established by
an act that was approved on February 27, 1873 (5). The
county was organized in 1886. It was named for Colonel
Champion S. Chase, a former mayor of Omaha and the
first state attorney general. Settlement was slow at first
and was mainly limited to trappers and cattlemen. In
1886, settlers began to arrive in large numbers. These
settlers generally built their houses and towns along the
major streams. Champion, the first town buiilt in the
county, was located on Frenchman Creek so as to utilize
the abundant water. A water mill was erected on
Frenchman Creek for use in converting grain into flour
and feed.

The first settlers came to Chase County to set up
cattle ranches. Later settlers who came to farm the land
acquired their land through homestead claims and tree
claims. Tree claims were established by planting and
maintaining a specified number of trees on the land. The
settler could then claim the land for his own. In 1917,
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about 20 percent of Chase County was under cultivation.
Corn was the leading crop with about 48,564 acres
planted. Wheat was the second largest crop with about
28,123 acres planted. In 1917, only a small acreage of
cultivated land was irrigated. In those early years, crops
often failed because of drought (7).

Prior to the 1940's, crops had been irrigated by water
diverted from streams. Around the turn of the century, a
small irrigation canal was built a few miles west of
Champion to divert water from Frenchman Creek into
Reservoir Lake and then to surrounding fields for
irrigation. This canal is still used. Water for irrigation is
pumped directly from Frenchman Creek, Spring Creek,
and Stinking Water Creek by a few farmers. Deep wells
supply the greatest amount of irrigation water. On
January 1, 1966, there were 212 registered wells for
irrigation purposes in Chase County. These wells
irrigated an estimated 26,000 acres in 1965. As of
January 1, 1979, there were 1,162 registered wells
irrigating an estimated 155,000 acres. In 1979, there
were about 850 center pivot irrigation systems in Chase
County. Other irrigation systems in use were gravity
systems and various types of sprinkler systems.

physiography, relief, and drainage

Chase County is in the Central Plains section of the
Great Plains physiographic province. Most of the county
is in the Central High Tableland Land Resource area of
Nebraska (3). The Rolling Plains and Breaks Land
Resource area extends into the southeastern part of the
county.

The topography of Chase County generally consists of
plains that have been modified by wind and stream
erosion and deposition into high divides or tablelands
that are separated by valleys.

About one-third of Chase County is covered by
sandhills, mainly throughout the northeastern, north-
central, central, and southwestern parts of the county.
The topography of these sandhill areas varies from
choppy hills to depressions and flats. There are valleys
of varying sizes among the sandhills. The soils in the
valleys are for the most part finer textured than the soils
on the surrounding sandhills and generally are suited to
cultivated crops.

In the northwestern part extending into the central part
and in the south-central part of the county, the surface is
nearly level except for a few well defined intermittent
drains that are bordered by strong slopes.

The valleys of the Frenchman, Spring, and Stinking
Water Creeks are broader, and their side slopes are
dissected by numerous small canyons and
drainageways. Some slopes are steep and nearly bare of
vegetation. Rock outcrops in some areas. The valleys of
these perennial streams comprise foot slopes, stream
terraces, and wet bottom lands adjacent to the stream
channels.



Chase County, Nebraska

There are three main divides or tablelands in the
eastern half of the county. The loess plains are in the
east-central and southeastern parts of the county. These
plains are tablelands made up of nearly level to gently
sloping soils. They provide a sharp contrast to the
adjacent steep canyons and slopes. In the northeastern
part of the county the divide consists of loamy and
sandy soils that are nearly level to gently sloping.

Elevation ranges from 2,945 feet at the town of
Wauneta to 3,742 feet in the sandhills south of U.S.
Highway 6 near the Colorado-Nebraska state line.
Imperial, near the center of the county, is at an elevation
of 3,284 feet.

Chase County is in the Republican River drainage
basin (4,6). Much of the county is well drained. The
sandhills and the steep slopes are excessively drained,
mainly because of the very rapid permeability of the
coarse sandy soils on the sandhills. The county is
drained by Frenchman Creek and its tributaries, Spring
Creek, Sand Draw, and Stinking Water Creek.
Frenchman Creek originates in Colorado, but perennial
water flow starts several miles inside Chase County.
Frenchman Creek flows eastward from Chase County
and enters the Republican River in Hitchcock County.
Spring Creek and Stinking Water Creek begin in Perkins
County but are not perennial streams until they are
within Chase County. Spring Creek flows into Stinking
Water Creek at the eastern border of Chase County.
Stinking Water Creek flows southeast and enters
Frenchman Creek in southern Hayes County. The water
in these streams comes from ground water seepage and
a few springs. Most of this water flows from the Ogalilala
bedrock that underlies Chase County.

climate

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

In Chase County, winters are cold because of
incursions of cold continental air that brings fairly
frequent spells of low temperature. Summers are hot, but
the heat is occasionally dispelled by incursions of cooler
air from the north. Snowfall is fairly frequent in winter,
but usually the snow cover is not continuous. Rainfall is
heaviest late in spring and early in summer. Annual
precipitation normally is adequate for wheat, sorghum,
and range grasses.

Table 1 gives data on temperature and precipitation
for the survey area as recorded at Imperial, Nebraska, in
the period 1951 to 1973. 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 30 degrees F,
and the average daily minimum temperature is 17
degrees. The lowest temperature on record, which
occurred at Imperial on March 3, 1960, is -24 degrees. In
summer the average temperature is 73 degrees, and the
average daily maximum temperature is 88 degrees. The

highest recorded temperature, which occurred at Imperial
on June 29, 1963, is 107 degrees.

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

The total annual precipitation is 19 inches. Of this, 15
inches, or 80 percent, usually falls in April through
September, which includes the growing season for most
crops. In 2 years out of 10, the rainfall in April through
September is less than 12 inches. The heaviest 1-day
rainfall during the period of record was 4.58 inches at
Imperial on April 19, 1971. Thunderstorms occur on
about 50 days each year, and most occur in summer.

Average seasonal snowfall is 31 inches. The greatest
snow depth at any one time during the period of record
was 15 inches. On an average of 18 days, at least 1 inch
of snow is on the ground. The number of such days
varies greatly from year to year.

The average relative humidity in midafternoon is about
50 percent. Humidity is higher at night, and the average
at dawn is about 80 percent. The sun shines 70 percent
of the time possible in summer and 60 percent in winter.
The prevailing wind is from the northwest. Average
windspeed is highest, 13 miles per hour, in spring.
Severe duststorms occur on occasion in spring, when
strong dry winds blow over unprotected soils. Tornadoes
and severe thunderstorms, which may also be
hailstorms, occasionally occur. These storms are local
and of short duration, and the pattern of damage is
variable and spotty.

geology

The geologic material at the surface in Chase County
is sedimentary and ranges in age from Pliocene (Ogallala
Formation) to Recent (alluvium in valleys and on foot
slopes).

The oldest material at the surface is that of the
Ogallala Formation, which is predominantly weakly
consolidated and calcareous silt, sand, clay, and gravel
and beds of caliche and limestone. This formation crops
out on the valley sides of Stinking Water Creek, Spring
Creek, and Frenchman Creek. It is at the surface in a
broad belt from south -of Champion to the northwestern
part of the county and in a narrow belt from north and
northwest of Imperial to Enders. Windblown sand
mantles the Ogallala Formation in the southwestern
corner, in the north-central part, and in parts of central
and east-central Chase County. The southeastern part of
the county is loess-mantied. The windblown sand and
loess are mainly of late Pleistocene age. Material of
middle Pleistocene and possibly of early Pleistocene age



crops out on valley sides in southeastern Chase County.
In the valleys throughout the county there are recent
alluvial deposits of sand, silt, and clay.

On the soil maps, the areas where the Ogallala
Formation crops out are associated with Canyon, Duda,
Mace, Rosebud, and Tassel soils. Dailey, Jayem, Valent,
and Vetal soils are indicative of the areas of windblown
sand and Colby, Goshen, Keith, Kuma, and Ulysses soils
of the loess-mantled areas. In the areas of recent
alluvium, Caruso and Wann soils indicate sandy and
loamy alluvium, and Gannett, Gibbon, and McCook soils
indicate silty and moderately clayey alluvium.

ground water

Wells throughout Chase County provide water for
domestic and livestock use, for municipal use, and for
irrigating crops. Most of the water pumped from wells is
used for irrigating crops.

Most irrigation wells extend into the saturated sand
and gravel of the Ogallala Formation, which is of
considerable thickness throughout the county. Generally,
wells for irrigation can be sunk wherever needed. A few
wells tap alluvial sand and gravel beneath the valleys.

Wells for domestic use and for stock derive adequate
quantities of water at a shallow to moderate depth from
the sand and gravel beneath the valleys, from the
Ogallala Formation, and, in some sandhill areas, from
the windblown sand.

Ground water of good quality is available throughout
Chase County. The water is of the calcium carbonate
type, generally low in sulphates, iron, chlorides, sodium,
and boron. It generally is moderately hard or hard. Water
from wells is more highly mineralized in the southwestern
corner of the county than elsewhere. In that part of the
county, the water is higher in total dissolved solids and
in sodium and is rated very hard. The sodium content
does not present a health hazard to people or livestock,
but it is near the level where sodium may accumulate in
irrigated soils, and alkalinity problems may develop.

Ground water can be contaminated by drainage from
feedlots, septic tanks and other waste disposal systems,
and agricultural chemicals and fertilizers. Newly installed
domestic wells need to be checked for contamination,
and existing wells need to be checked occasionally.
Shallow wells are more subject to contamination from
surface pollutants than deep wells. Wells in areas of
sandy or gravelly soils are more likely to become
contaminated than those in areas of silty or clayey soils.

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

The areas shown on a soil map are called map units.
Most map units are made up of one kind of soil. Some
are made up of two or more kinds. The map units in this
survey area are described under “General soil map
units” and ‘‘Detailed soil map units.”

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

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

This soil survey supersedes the soil survey of Chase
County published in 1919 (7). This survey provides
additional information and contains larger maps that
show the soils in greater detail.



general soil map units

The general soil map at the back of this publication
shows broad areas that have a distinctive pattern of
soils, relief, and drainage. Each map unit, or soil
association, on the general soil map is a unique natural
landscape. Typically, a soil 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 others 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.

Deep, sandy solls on uplands

The soils in this group are deep, nearly level to very
steep, and excessively drained. Most of the acreage is
rangeland and is used for grazing. A small part of the
acreage is cultivated. Soil blowing is a hazard if the soil
is overgrazed. Keeping the range in good to excellent
condition is an important concern in management.

1. Valent association

Deep, nearly level to very steep, excessively drained,
sandy soils that formed in eolian sand

This association consists of rolling to very steep
sandhills and nearly level to gently undulating valleys
between the sandhills (fig. 2). Slopes range from 0 to 60
percent.

This association takes up about 213,528 acres, or
about 37 percent of the county. Valent soils make up
about 88 percent of this association, and minor soils
make up the rest.

Valent soils have a surface layer of grayish brown
sand about 4 inches thick. The underlying material is
light yellowish brown sand to a depth of more than 60
inches.

The minor soils in this association are mainly Dailey,
Duda, Tassel, and Vetal soils. Dailey soils have a grayish
brown surface layer more than 10 inches thick. Vetal
soils are fine sandy loam throughout and are well
drained. Both soils are nearly level or very gently sloping
and are in valley swales. Duda and Tassel soils are
gently sloping to very steep and are on ridgetops and
side slopes. Duda soils are moderately deep, and Tassel
soils are shallow over weakly cemented caliche.

Farms in areas of this association are mainly livestock
enterprises. The steep and very steep soils are used for
grazing. Some of the nearly level to strongly sloping soils
are cultivated and irrigated. Corn and alfalfa are the main
crops. Sprinkler-irrigated introduced grasses are grown
for grazing or mowed for hay. Some livestock is fattened
for market.

Soil blowing is a severe hazard. Small blowouts occur
where the plant cover is sparse or where there is no
plant cover. Maintaining adequate cover to prevent soil
blowing is a concern in managing rangeland. Soil
blowing and insufficient moisture are hazards on
cultivated cropland. Maintaining adequate cover to
prevent soil blowing, applying irrigation water frequently
and according to need, and maintaining soil fertility are
concerns in managing irrigated soils.

Farms in areas of this association on the average are
3,000 acres in size. Water for livestock is pumped from
wells by windmills or electric motors.

Deep, loamy and sandy soils on uplands

The soils in this group are deep, nearly level to gently
sloping, and well drained. Most of the acreage is
irrigated cropland. In a few areas the soils are dry-
farmed. Soil blowing is a hazard. Conserving water for
plant use, controlling soil blowing, and maintaining
fertility are the main concerns in management.

2. Woodly-Jayem-Ascalon association

Deep, nearly level to gently sloping, well drained, loamy
and sandy soils that formed in loamy and sandy eolian
material
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Figure 2.—Typical landscape pattern of the soils and underlying material in the Valent association.

This association consists of nearly level to undulating
areas between the sandhills and the loamy uplands (fig.
3). Slopes range from 0 to 6 percent.

This association takes up about 96,910 acres, or about
17 percent of the county. It is about 44 percent Woodly
soils and similar soils, 22 percent Jayem soils and similar
soils, 19 percent Ascalon soils and similar soils, and 15
percent soils of minor extent.

Woodly soils are nearly level and very gently sloping
and are on swells. Typically, the surface layer is grayish
brown and dark grayish brown, very friable fine sandy
loam about 16 inches thick. The subsoil is about 30
inches thick. It is dark grayish brown, friable sandy clay
loam in the upper part and grayish brown, very friable
fine sandy loam in the lower part. The underlying
material is light gray sandy loam to a depth of more than
60 inches.

Jayem soils are nearly level to gently sloping and are

on ridges and side slopes. Typically, the surface layer is
dark grayish brown, very friable fine sandy loam or loamy
fine sand about 11 inches thick. The subsoil is brown,
very friable fine sandy loam about 10 inches thick. The
underlying material is yellowish brown fine sandy loam in
the upper part and light yellowish brown loamy fine sand
in the lower part to a depth of more than 60 inches.

Ascalon soils are nearly level to gently sloping and are
on ridges and side slopes. Typically, the surface layer is
grayish brown, very friable fine sandy loam about 6
inches thick. The subsoil is about 22 inches thick. The
upper part is grayish brown, very friable fine sandy loam.
The middle part is brown, friable sandy clay loam. The
lower part is pale brown, very friable fine sandy loam.
The underlying material is very pale brown very fine
sandy loam to a depth of more than 60 inches.

The minor soils in this association are mainly Canyon,
Creighton, Laird, Rosebud, and Vetal soils. Canyon soils
are shallow and gently sloping to strongly sloping. They
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are on side slopes. Creighton soils are nearly ievel 10
strongly sloping, are on side slopes, and have lime at a
shallower depth than the major soils. Laird soils are
nearly level and very gently sloping and are in broad
basins between sandhills. Rosebud soils are moderately
deep and are nearly level to gently sloping or undulating.
They have lime throughout. Vetal soils are nearly level
and very gently sloping and are in depressions. They are
dark colored to a depth of more than 20 inches.

Farms in areas of this association are mainly irrigated
cropland. Corn, sugar beets, pinto beans, and alfalfa are
the main crops. The soils are irrigated with water from
deep wells, mainly by center-pivot sprinklers. Under
dryland management, wheat is the main crop. Some of
the acreage is in native grasses and is used as
rangeland.

Soil blowing is a hazard, and inadequate rainfall is a
limitation under dryland management. Maintaining soil
fertility, conserving moisture, and maintaining adequate
cover to prevent soil blowing are concerns under dryland

conditions. Controlling soil blowing, maintaining soil
fertility, and managing irrigation water are the major
concerns under irrigation.

Farms in areas of this association on the average are
1,000 acres in size. Farm produce is marketed mainly
within the county or in adjacent counties.

Deep to shallow, silty and loamy soils on uplands

The soils in this group are deep to shallow, nearly
level to strongly sloping, and well drained. Most of the
nearly level to gently sloping soils are used for crops and
are irrigated. The strongly sloping soils and small areas
of the less sloping soils are used as rangeland. Soil
blowing and water erosion are the main hazards.
Conserving water for plant use, controlling soil blowing
and water erosion, and maintaining fertility are the main
concerns in management.
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Figure 3.—Typical landscape pattern of the soils and underlying material in the Woodly-Jayem-Ascalon association.



3. Rosebud-Canyon association

Moderately deep and shallow, nearly level to strong/y
sloping, well drained, loamy soils that formed in residuum
of weakly cemented caliche

This association consists of upland ridges and side
slopes (fig. 4). Slopes range from 0 to 11 percent.

This association takes up about 85,167 acres, or about
15 percent of the county. It is about 50 percent Rpsebud
soils, 16 percent Canyon soils, and 34 percent soils of
minor extent.

Rosebud soils are moderately deep and are on side
slopes. Typically, the surface layer is grayish brown, very
friable loam about 5 inches thick. The subsoil is about 15
inches thick. The upper part is brown, firm clay loam,
and the lower part is light brownish gray, friable sandy
clay loam. The underlying material is pale brown loam to
a depth of 34 inches. Below that, white weakly cemented
caliche extends to a depth of more than 60 inches.

Soil survey

Canyon soils are shallow and are on ridgetops.
Typically, the surface layer is grayish brown, very friable
loam about 4 inches thick. The next layer is light
brownish gray, very friable loam about 6 inches thick.
The underlying material is light gray loam to a depth of
17 inches. Below that, white weakly cemented caliche
extends to a depth of more than 60 inches.

The minor soils in this association are mainly Alliance,
Altvan, Ascalon, Goshen, and Kuma soils. Alliance soils
are nearly level and deep. Altvan soils, on plains and
side slopes, are nearly level and very gently sioping and
are underlain by coarse sand. Ascalon soils are nearly
level to gently sloping and are deep. They are on ridges
above Rosebud and Canyon soils. Goshen and Kuma
soils are nearly level and deep. They are adjacent to
drainageways.

Farms in areas of this association are diversified. They
are mainly combination cash crop-livestock enterprises.
The soils are mainly under cultivation, and a major part
of the acreage is irrigated. Corn, sugar beets, pinto

Figure 4.—Typical landscape pattern of the soils and underlying material in the Rosebud-Canyon association.
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beans, and alfalfa are the main irrigated crops. Wheat is
the main dryland crop. The rest of the acreage is in
native grasses and is used as rangeland. Some livestock
is fattened for market.

Soil blowing, water erosion, and drought are hazards.
Limitations are a low moisture supply and a shallow to
moderately deep root zone. Maintaining soil fertility,
maintaining a plant cover, applying irrigation water, and
conserving soil moisture are concerns in management.

Farms on the average are 1,000 acres in size. Farm
produce is marketed within the county or in adjacent
counties.

4. Alliance-Mace-Kuma association

Deep and moderately deep, nearly level and very gently
sloping, well drained, silty soils that formed in loess and
residuum from weakly cemented caliche

This association consists of smooth areas on uplands.
Slopes range from 0 to 3 percent.

This association takes up about 50,023 acres or about
9 percent of the county. It is about 36 percent Alliance
soils, 28 percent Mace soils, 23 percent Kuma soils, and
13 percent soils of minor extent.

Alliance soils are nearly level. Typically, the surface
layer is grayish brown, very friable silt loam about 9
inches thick. The subsoil is about 15 inches thick. The
upper part is grayish brown, friable silty clay loam. The
lower part is pale brown, very friable silt loam. The
underlying material is very pale brown very fine sandy
loam to a depth of 50 inches. Below that, white weakly
cemented caliche extends to a depth of more than 60
inches.

Mace soils are nearly level and very gently sloping.
Typically, the surface layer is grayish brown, very friable
silt loam about 5 inches thick. The subsoil is about 18
inches thick. The upper part is grayish brown, friable clay
loam, the middle part is dark grayish brown, friable silty
clay loam, and the lower part is light brownish gray,
friable silt loam. The underlying material is light gray silt
loam to a depth of 30 inches. Below that, white weakly
cemented caliche extends to a depth of more than 60
inches.

Kuma soils are nearly level. They are on broad flats.
Typically, the surface layer is grayish brown, very friable
silt loam about 5 inches thick. The subsoil is about 37
inches thick. The upper part is grayish brown, very friable
silt loam. The middle part consists of grayish brown,
friable silty clay loam and a dark grayish brown, friable
silty clay loam buried soil. The lower part is light
brownish gray, very friable silt loam. The upper part of
the underlying material is pale brown silt loam, and the
lower part is very pale brown loam to a depth of more
than 60 inches.

The minor soils in this association are mainly Altvan,
Ascalon, Goshen, Rosebud, and Scott soils. Altvan soils
are nearly level to gently undulating; they are on plains

and side slopes and are underlain by coarse sand.
Ascalon soils are nearly level to gently sloping. They are
on ridges and side slopes and have more sand in the
subsoil than the major soils. Goshen soils are nearly
level. They are adjacent to drainageways. Rosebud soils
are moderately deep and are nearly level to gently
slopina. Thev are on side slopes along drainageways
and have more sand in the subsoil than the major soils.
Scott soils are poorly drained and are in upland basins.

Farms in areas of this association are cash crop
enterprises. Most of the acreage is irrigated by water
from high-producing deep wells. Either center-pivot
sprinklers or gravity systems are used. Irrigated crops
are mainly corn, sugar beets, pinto beans, and alfalfa. A
minor part of the acreage is dry-farmed. Winter wheat is
the main dryland crop. Some livestock is fattened for
market.

Soil blowing is a hazard on both irrigated and dry-
farmed cropland if the soil is without vegetative cover.
Inadequate rainfall is a limitation for dryfarming.
Maintaining soil fertility, protection against soil blowing,
and proper water management are concerns under
irrigation. Conserving soil moisture, maintaining adequate
cover to prevent soil blowing, and maintaining soil fertility
are concerns under dryland management.

Farms in areas of this association on the average are
1,000 acres in size. Farm produce is marketed within the
county or in adjacent counties.

5. Kuma association

Deep, nearly level to gently sloping, well drained, silly
soils that formed in loess

This association consists mainly of long, smooth areas
on uplands (fig. 5). It also includes upland drainageways.
Slopes range from 0 to 6 percent.

This association takes up about 37,500 acres, or about
6 percent of the county. It is about 93 percent Kuma
soils and 7 percent soils of minor extent.

Kuma soils have a surface layer of grayish brown, very
friable silt loam about 5 inches thick. The subsoil is
about 37 inches thick. The upper part is grayish brown,
very friable silt loam, and the middie part is grayish
brown, friable silty clay loam and dark grayish brown,
friable silty clay loam. The lower part of the subsoil is
light brownish gray, very friable silt loam. The upper part
of the underlying material is pale brown silt loam, and
the lower part is very pale brown very fine sandy loam to
a depth of more than 60 inches.

The minor soils in this association are mainly Goshen,
Keith, Scott, and Ulysses soils. Goshen soils are nearly
level and are in broad drainageways below Kuma soils.
They do not have a dark grayish brown buried layer like
that of Kuma soils. Keith soils are very gently sloping
and gently sloping and are on ridges and side slopes
above Kuma soils; the dark color of the surface layer
extends to a depth of less than 20 inches. Scott soils
are poorly drained and are in upland depressions.
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Figure 5—Typical landscape pattern of the soils and underlying material in the Kuma association.

Ulysses soils are gently sloping and strongly sloping and
are on side slopes. They have less clay in the subsoil
than Kuma soils.

Farms in areas of this association are diversified. They
are mainly combination cash grain-livestock enterprises.
Most of the acreage is dry-farmed, but part is irrigated.
The potential for irrigation is poor because sufficient
water is not available in some areas and well yields are
low. Corn and wheat are the main dryland crops. Corn
and alfalfa are the main irrigated crops. Some livestock
is fattened for market.

Farms in areas of this association on the average are
1,200 acres in size. Farm produce is marketed within the
county or in adjacent counties.

Deep, siity solls on uplands

The soils in this group are deep, strongly sloping to
very steep, and well drained and somewhat excessively
drained. Most of the acreage is rangeland and is used

for grazing. A small part of the association is cultivated.
Soil blowing and water erosion are hazards if the
grasses are overgrazed. Keeping the range in good to
excellent condition is important in management.

6. Colby assoclation

Deep, strongly sloping to very steep, well drained and
somewhat excessively drained, silly soils that formed in
loess

This association consists of uneven side slopes of
deeply entrenched upland canyons (fig. 6). It includes
some narrow bottom lands along natural drainageways
at the bottom of the canyons. Slopes range from 6 to 60

percent.
This association takes up about 50,000 acres, or about

9 percent of the county. It is about 95 percent Colby
soils and 5 percent soils of minor extent.

Colby soils are strongly sloping to very steep and are
on side slopes. Typically, the surface layer is grayish
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brown, very friable silt loam about 4 inches thick. The
layer below that is light brownish gray, very friable silt
loam about 6 inches thick. The upper part of the
underlying material is pale brown silt loam, and the lower
part is very pale brown silt loam to a depth of more than
60 inches.

The minor soils in this association are mainly Canyon,
Otero, and Ulysses soils. Canyon and Otero soils are on
very steep side slopes of canyons below areas of Colby
soils. Canyon soils are shallow over weakly cemented
caliche. Otero soils have more sand throughout than
Colby soils. Ulysses soils are gently sloping and strongly
sloping and are on ridges and side slopes above Colby
soils. Unlike Colby soils, Ulysses soils have a dark
surface layer and subsoil.

Farms in areas of this association are mainly livestock
enterprises. The soils are in native grasses and are used
as rangeland.

11

Water erosion is a severe hazard if the rangeland is
overgrazed. Proper grazing use, timely deferment of
grazing, and a planned grazing system are concerns in
management.

Farms in areas of this association on the average are
2,000 acres in size. Water for livestock is supplied from
wells pumped by windmills or electric motors. In some
places, small dams collect runoff that provides water for
livestock. Livestock is marketed locally or shipped to a
distant market.

Deep and shallow, loamy solls on uplands

The soils in this group are deep and shallow, strongly
sloping to very steep, and well drained. They are used
as rangeland. Water erosion is a hazard if the grasses
are overgrazed. Keeping the range in good to excellent
condition is important in management.

Figure 6.—Typical landscape pattern of the soils and underlying material in the Colby association.
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7. Otero-Canyon association

Deep and shallow, strongly sloping to very steep, well
drained, loamy soils that formed in loamy material and
residuum of weakly cemented caliche

This association consists of side slopes and ridgetops
of canyons and bluffs on uplands. Slopes range from 6
to 60 percent.

This association takes up about 23,040 acres, or about
4 percent of the county. It is about 52 percent Otero
soils, 22 percent Canyon soils, and 26 percent soils of
minor extent.

Otero soils are deep and are strongly sloping to very
steep. They are on the lower side slopes below Canyon
soils. Typically, the surface layer is grayish brown, very
friable loam about 5 inches thick. The layer below that is
light brownish gray, very friable very fine sandy loam
about 7 inches thick. The underlying material is very pale
brown very fine sandy loam to a depth of more than 60
inches.

Canyon soils are shallow and are strongly sloping to
very steep. They are on ridgetops and upper side siopes
of canyons. Typically, the surface layer is grayish brown,
very friable loam about 4 inches thick. The layer below
that is light brownish gray, very friable loam about 6
inches thick. The underlying material is light gray loam to
a depth of 17 inches. Below that, white weakly cemented
caliche extends to a depth of more than 60 inches.

The minor soils in this association are mainly Colby
soils. Also, areas of alluvial material and rock outcrops
are a minor part of this association. Colby soils are deep
and are on side slopes above areas of Canyon and
Otero soils. They have more silt throughout. The alluvial
material is at the bottom of the canyons along the
drainageways. The rock outcrops are ledges in areas of
Canyon soils.

Farms are mainly livestock enterprises. The soils are
in native grasses and are used as rangeland. Water
erosion is a hazard if the range is overgrazed. Proper
grazing use, timely deferment of grazing, and a planned
grazing system are concerns in management.

Farms on the average are 2,000 acres in size. Water
for livestock is mainly pumped by windmills from deep
wells. In some places, small ponds supply water for
livestock. Livestock is marketed within the county or in
adjacent counties.

Deep, slity and loamy solls on bottom lands and
stream terraces

The soils in this group are deep, nearly level to very
gently sloping, and very poorly drained, somewhat poorly
drained, moderately well drained, and well drained. The
very poorly drained and somewhat poorly drained soils
are used as rangeland and are grazed or hayed. The
moderately well drained and well drained soils are used
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for crops and are irrigated or dry-farmed. Keeping the
range in good to excellent condition is an important
concern in rangeland management. Maintaining soil
fertility is an important concern in cropland management.

8. Gannett-Wann-Gibbon association

Deep, nearly level, very poorly drained and somewhat
poorly drained, silty and loamy soils that formed in
alluvium

This association consists of nearly level areas and
depressions on bottom lands. Slopes range from 0 to 2
percent.

This association takes up about 10,232 acres, or about
2 percent of the county. It is about 28 percent Gannett
soils, 20 percent Wann soils, 18 percent Gibbon soils,
and 34 percent soils of minor extent.

Gannett soils are in depressions along major streams.
They are very poorly drained. Typically, about 11 inches
of overwash material is on the surface. This material is
light gray, very friable silt loam in the upper part and
gray, mottled, friable silt loam in the lower part. The
original surface layer, from a depth of 11 to 30 inches, is
dark gray, friable silt loam. The subsurface layer is dark
gray, friable very fine sandy loam about 20 inches thick.
The underlying material is stratified, dark gray, gray, and
light gray very fine sandy loam to a depth of more than
60 inches.

Wann soils are nearly level and are adjacent to major
streams. They are somewhat poorly drained. Typically,
the surface layer is grayish brown, very friable fine sandy
loam about 12 inches thick. The underlying material is
light gray fine sandy loam in the upper part and very pale
brown very fine sandy loam in the lower part to a depth
of more than 60 inches.

Gibbon soils are nearly level and are near major
streams. They are somewhat poorly drained. Typically,
the surface layer is dark grayish brown, friable silt loam
about 9 inches thick. The layer below that is light
brownish gray, very friable silt loam about 6 inches thick.
The underlying material is stratified. It is light gray very
fine sandy loam, grayish brown silt loam, and white very
fine sandy loam to a depth of more than 60 inches.

The minor soails in this association are mainly Bridget,
Bushman, Caruso, Creighton, and McCook soils and
Fluvaquents. Bridget soils are well drained and are on
stream terraces and foot slopes. Caruso soils are
somewhat poorly drained and are on bottom lands near
streams. Creighton soils are well drained and are on
stream terraces. McCook soils are well drained and
moderately well drained and are on bottom lands and
low stream terraces. Fluvaquents are very poorly drained
and are in low areas on bottom lands.

The soils are mainly in native grasses and are used as
rangeland or mowed for hay. In a few areas the soils are
farmed. Corn and alfalfa for feed are the main crops.
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Occasional flooding is a hazard. Proper grazing use,
deferment of grazing or haying when the soil is wet, and
a planned grazing system are concerns in management.
Livestock is marketed locally or in adjacent counties.

9. Bridget-McCook association

Deep, nearly level to very gently sloping, well drained
and moderately well drained, silty soils that formed in
colluvial and alluvial deposits

This association consists of bottom lands and stream
terraces. Slopes range from 0 to 3 percent.

This association takes up about 3,328 acres, or about
1 percent of the county. It is about 44 percent Bridget
soils, 38 percent McCook soils, and 18 percent soils of
minor extent.

Bridget soils are nearly level and very gently sloping.
They are on stream terraces and foot slopes. They are
well drained. Typically, the surface layer is grayish
brown, friable silt loam about 12 inches thick. The layer
below that is pale brown, friable siit loam about 9 inches
thick. The underlying material is very pale brown very
fine sandy loam to a depth of more than 60 inches.

McCook soils are nearly level. They are on bottom
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lands and low stream terraces. They are well drained
and moderately well drained. Typically, the surface layer
is grayish brown, very friable silt loam about 10 inches
thick. The layer below that is light brownish gray, very
friable silt loam about 8 inches thick. The underlying
material is pale brown, finely stratified silt loam in the
upper part, light brownish gray silt loam in the middle
part, and light brownish gray very fine sandy loam to a
depth of more than 60 inches.

The minor soils in this association are Wann soils.
They are somewhat poorly drained and are on bottom
lands near streams.

Farms are mainly cash grain-livestock enterprises.
Livestock is fattened in feedlots for market. The soils are
mainly farmed, and a considerable acreage is irrigated.
Corn, alfalfa, and wheat are the main crops. Water yields
from wells in areas of this association generally are high.

Rare to occasional flooding is a hazard on the
McCook soils. Soil blowing is a hazard on both irrigated
and dry-farmed cropland if the soil is bare of plant cover.
Insufficient rainfall is a limitation for dryfarming.
Maintaining soil fertility is a concern in management.
Farm produce is marketed within the county or in
adjacent counties.
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The map units on the detailed soil maps at the back of
this survey represent the soils in the survey area. The
map unit descriptions in this section, along with the soil
maps, can be used to determine the suitability and
potential of a soil for specific uses. They also can be
used to plan the management needed for those uses.
More information on each map unit, or soil, is given
under “Use and management of the soils.”

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

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

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

Soils of one series can differ in texture of the surface
layer or of the underlying material. They also can differ in
slope, stoniness, salinity, wetness, degree of erosion,
and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into soi/
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, Kuma silt loam, 0 to 1
percent slopes, is one of several phases in the Kuma
series.

Some map units are made up of two or more major
soils. These map units are called soil complexes.

A soif complex consists of two or more soils in such
an intricate pattern or in such small areas that they
cannot be shown separately on the soil maps. The
pattern and proportion of the soils are somewhat similar
in all areas. Rosebud-Canyon loams, 0 to 3 percent
slopes, is an example.

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

small areas of strongly contrasting soils are identified by
a special symbol on the soil maps.

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

As a result of improvements in the classification of
soils, particularly modifications or refinements in soil
series concepts, and of differences in the range in slope
that is used in different survey areas, some of the
boundaries and soil series names on the detailed soil
maps of Chase County do not match those on the soil
maps of adjacent counties.

soil descriptions

Ac—Alliance silt loam, 0 to 1 percent slopes. This
is a deep, nearly level, well drained soil on loess-covered
uplands. The areas of this soil range from 15 to 1,800
acres in size.

Typically, the surface layer is grayish brown, very
friable silt loam about 9 inches thick. The subsoil is
about 15 inches thick. The upper part is grayish brown,
friable silty clay loam, and the lower part is pale brown,
very friable silt loam. The underlying material is very pale
brown very fine sandy loam to a depth of 50 inches.
Below that, white, weakly cemented caliche extends to a
depth of more than 60 inches. In a few areas, the
surface layer is loam,-and in a few areas, the surface
layer is less than 9 inches thick because of land leveling.
In a few areas, the subsoil contains a dark buried soil.

Included with this soil in mapping are small areas of
Kuma, Mace, and Rosebud soils. Kuma soils are dark to
a depth of more than 20 inches, have a buried soil in the
subsoil, and have weakly cemented caliche at a depth of
more than 60 inches. Kuma soils are in slightly lower
positions than the Alliance soil. Mace soils have weakly
cemented caliche at a depth of 20 to 40 inches and are
on landscapes similar to those of the Alliance soil.
Rosebud soils are slightly higher on the landscape than
the Alliance soil and have a coarser subsoil. In Rosebud
soils, the depth to weakly cemented caliche is 20 to 40
inches. The included soils make up 10 to 15 percent of
the map unit.

Permeability is moderately slow, and the available
water capacity is high. Runoff is slow, and the water
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intake rate for irrigation is moderately low. The content
of organic matter is moderate.

Most of the acreage of this soil is farmed. Under
dryland management, this soil is suited to wheat.
introduced grasses can be grown for hay or pasture. The
main limitation is a shortage of rainfall during the growing
season. Soil blowing is a hazard if the surface is not
adequately protected by crops or crop residue. Stubble
mulching, chiseling, discing, and other tillage methods
that keep all or part of the crop residue on the surface
help conserve moisture and prevent serious soil blowing.
Crop residue, green manure crops, and feedlot manure
help maintain or improve the content of organic matter
and fertility. Summer fallow is used if wheat is grown.

Under irrigation, this soil is suited to corn, grain
sorghum, sugar beets, pinto beans, and alfaifa.
Introduced grasses can be grown for hay or pasture. Soil
blowing is a hazard if the surface is not adequately
protected by crops or crop residue. Stubble mulching,
chiseling, discing, and other tillage methods that keep all
or part of the crop residue on the soil surface help
prevent soil blowing and conserve soil moisture. Crop
residue, green manure crops, and feedlot manure help
maintain or improve the content of organic matter and
fertility and also increase infiltration of water.

This soil is suited to adapted trees and shrubs in
farmstead, field, and livestock windbreaks. The main
hazards and limitations are drought, competition for
moisture from weeds and grasses, and soil blowing.
Irrigation can supply moisture in periods of low rainfall.
Undesirable grasses and weeds can be controlled by
cultivating between the tree rows with conventional
equipment. Herbicides help control weeds in the tree
row. Weeds that are in the row or close to small trees
can be eliminated by hand hoeing or rototilling. A cover
crop between the rows helps reduce soil blowing.

This soil generally is suited to use as sites for houses
and small commercial buildings. Mounding a septic tank
absorption field on several feet of suitable fill material
increases the filtering capacity of the field. The
moderately slow permeability is a limitation for septic
tank absorption fields, but this limitation generally can be
overcome by increasing the size of the absorption field.
Sewage lagoons can be constructed on this soil if they
are lined or sealed to prevent seepage. The sides or
walls of shallow excavations can be shored to prevent
sloughing or caving. Good surface drainage can reduce
damage to roads and streets caused by frost action.
Crowning the road by grading and constructing adequate
side ditches help to provide the needed surface
drainage.

This soil is assigned to capability units llc-1, dryland,
and |-4, irrigated, to the Silty range site, and to
windbreak suitability group 3.

Af—Altvan loam, 0 to 1 percent slopes. This is a
nearly level, well drained soil on uplands. It is moderately
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deep over sand and gravelly sand. The areas range from
20 to 480 acres in size.

Typically, the surface layer is grayish brown, very
friable loam about 7 inches thick. The subsoil is about 19
inches thick. The upper part is grayish brown, firm clay
loam; the middle part is pale brown, firm clay loam; and
the lower part is pale brown, friable loam. The underlying
material is pink, calcareous sand to a depth of more than
60 inches. In a few small areas, the surface layer is fine
sandy loam.

Included with this soil in mapping are small areas of
Ascalon and Rosebud soils. Ascalon soils are deep and
are in higher positions than the Altvan soil. Rosebud
soils are underlain by weakly cemented caliche at a
depth of 20 to 40 inches and are higher on the
landscape than the Altvan soil. The included soils make
up 10 to 15 percent of the map unit.

Permeability is moderate in the surface layer and
subsoil and very rapid in the underlying sand and
gravelly sand. The available water capacity is low. The
content of organic matter is moderately low. Runoff is
slow. The water intake rate is moderate.

Almost all of the acreage of this soil is farmed. Under
dryland management, this soil is suited to wheat and
introduced grasses for hay or pasture. Shortage of
rainfall during the growing season is a limitation. The
main hazard is soil blowing if the surface is not
adequately protected by crops or crop residue. Stubble
mulching, chiseling, discing, and other tillage methods
that keep all or part of the crop residue on the surface
help prevent soil blowing and conserve moisture. Crop
residue, green manure crops, and feediot manure help
maintain or improve the content of organic matter,
fertility, and tilth and also increase the infiltration of
water. Summer fallow is used if wheat is grown.

Under irrigation, this soil is suited to corn, sugar beets,
pinto beans, alfalfa, and introduced grasses for hay or
pasture. The low available water capacity is a limitation.
Soil blowing is a hazard if the surface is not adequately
protected by crops or crop residue. Applying water only
when and as needed increases the efficiency of an
jrrigation system. Good crop residue management and
the use of cover crops protect against soil blowing.
Returning crop residue to the soil helps maintain or
improve the content of organic matter.

This soil is suited to adapted trees and shrubs in
farmstead, livestock, and field windbreaks. The main
limitations and hazards are drought, competition from
weeds and undesirable grasses, the low available water
capacity, and soil blowing. Irrigation can supply moisture
in periods of insufficient rainfall. Cultivation between the
rows with conventional equipment can control
undesirable grasses and weeds. Herbicides or hoeing by
hand can control weeds in the row. A cover crop helps
prevent soil blowing.

This soil generally is suited to use as sites for
dwellings and small commercial buildings. Seepage from
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septic tank absorption fields can contaminate the ground
water. Sewage lagoons need to be lined or sealed to
prevent seepage. The walls or sides of shallow
excavations can be shored to prevent sloughing or
caving. Good surface drainage can reduce damage to
roads and streets caused by frost action. Crowning the
road by.grading and constructing adequate side ditches
help to provide the needed surface drainage.

This soil is assigned to capability units llc-1, dryland,
and lis-7, irrigated, to the Silty range site, and to
windbreak suitability group 6G.

AfB—Altvan loam, 1 to 3 percent slopes. This is a
very gently sloping, well drained soil on ridges on
uplands. It is moderately deep over sand and gravelly
sand. The areas range from 15 to 320 acres in size.

Typically, the surface layer is grayish brown, very
friable loam about 5 inches thick. The subsoil is about 19
inches thick. The upper part is grayish brown, friable
loam; the middle part is light brownish gray, firm clay
loam; and the lower part is very pale brown, friable loam.
The underlying material is pink, calcareous sandy ioam in
the upper part and pink, calcareous gravelly coarse sand
in the lower part to a depth of more than 60 inches. In a
few -small areas, the surface layer is fine sandy loam.

Included with this soil in mapping are small areas of
Ascalon and Rosebud soils. Ascalon soils are deep and
are on about the same kind of landscape as the Altvan
soil. Rosebud soils are underlain by weakly cemented
caliche at a depth of 20 to 40 inches and are in higher
positions on the landscape than the Altvan soil. The
included soils make up 10 to 15 percent of the map unit.

Permeability is moderate in the surface layer and
subsoil and very rapid in the underlying sand and
gravelly sand. The available water capacity is low. The
content of organic matter is moderately low. Runoff is
medium, and the water intake rate is moderate.

Most of the acreage of this soil is farmed. Under
dryland management, this soil is suited to wheat and
introduced grasses for hay or pasture. The main hazards
are water erosion and soil blowing if the surface is not
adequately protected by crops or crop residue. A
limitation is a shortage of rainfall during the growing
season. Stubble mulching, chiseling, discing, and other
tillage methods that keep all or part of the crop residue
ron the surface help prevent water erosion and soil
blowing and conserve soil moisture. Crop residue, green
manure crops, and feediot manure help to maintain or
improve the content of organic matter, fertility, and soil
tilth and also to increase infiltration of water. Summer
fallow is used if wheat is grown.

Under irrigation, this soil is suited to corn, sugar beets,
pinto beans, alfalfa, and introduced grasses. Water
erosion and soil blowing are hazards if the surface is not
adequately protected by crops or crop residue. Stubble
mulching, chiseling, discing, and other tillage methods
that keep all or part of the crop residue on the surface
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help prevent water erosion and soil blowing and
conserve soil moisture. Crop residue, green manure
crops, and feedlot manure help maintain or improve the
content of organic matter and fertility.

This soil is suited to adapted trees and shrubs in
farmstead, livestock, and field windbreaks. The major
limitations and hazards are drought, slope and excessive
runoff, competition from weeds and undesirable grasses,
the low available water capacity, and soil blowing.
Irrigation can supply moisture in periods of insufficient
rainfall. Planting trees on the contour allows normal
cultivation between the rows to store moisture and
control weeds. Herbicides or hand hoeing can control
weeds in the row. A cover crop can reduce soil blowing.

This soil generally is suited to use as sites for
dwellings and small commercial buildings. Seepage from
septic tank absorption fields can contaminate the ground
water. Sewage lagoons need to be lined or sealed to
prevent seepage. The walls or sides of shallow
excavations can be shored to prevent sloughing or
caving. Good surface drainage can reduce damage to
roads and streets caused by frost action. Crowning the
road by grading and constructing adequate side ditches
help to provide the needed surface drainage.

This soil is assigned to capability units llle-1, dryland,
and lile-7, irrigated, to the Silty range site, and to
windbreak suitability group 6G.

AfC—Altvan loam, 3 to 6 percent slopes. This is a
gently sloping, well drained soil on side slopes and
ridges on uplands. It is moderately deep over sand and
gravelly sand. The areas range from 15 to 80 acres in
size.

Typically, the surface layer is brown, very friable loam
about 7 inches thick. The subsoil is about 12 inches
thick. The upper part is grayish brown, friable sandy clay
loam, and the lower part is dark grayish brown, firm clay
loam. The underlying material is pale brown, calcareous
silt loam in the upper part and very pale brown,
calcareous sand in the lower part to a depth of more
than 60 inches. In a few small areas, the surface layer is
fine sandy loam.

included with this soil in mapping are small areas of
Ascalon, Canyon, and Rosebud soils. Ascalon soils are
deep and are on landscapes similar to those of the
Altvan soil. Canyon soils are shallow over weakly
cemented caliche and are in higher positions on the
landscape than the Altvan soil. Rosebud soils are
underlain by weakly cemented caliche at a depth of 20
to 40 inches and are in higher positions on the
landscape. The included soils make up 10 to 15 percent
of the map unit.

Permeability is moderate in the surface layer and
subsoil and very rapid in the underlying sand. The
available water capacity is low. The content of organic
matter is moderately low. Runoff is medium, and the
water intake rate is moderate.
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Most of the acreage of this soil is farmed In a few
small areas the soil is in native grasses, which are used
for grazing or mowed for hay. Under dryland
management, this soil is suited to wheat and introduced
grasses for hay or pasture. Soil blowing and water
erosion are hazards if the surface is not adequately
protected by crops or crop residue. Shortage of rainfall
during the growing season is a limitation. Stubble
mulching, chiseling, discing, and other tillage methods
that keep all or part of the crop residue on the surface
help prevent soil blowing and water erosion and
conserve soil moisture. Terraces can be used to control
water where slopes are long. Crop residue, green
manure crops, and feedlot manure help maintain or
improve the content of organic matter and fertility.
Summer fallow is used if wheat is grown.

Under sprinkler irrigation, this soil is suited to corn,
sugar beets, pinto beans, alfalfa, and introduced
grasses. Soil blowing and water erosion are hazards if
the surface is not adequately protected by crops or crop
residue. Stubble mulching, chiseling, discing, and other
tilage methods that keep all or part of the crop residue
on the surface help prevent soil blowing and water
erosion as well as conserve soil moisture. Efficient
management of irrigation water is a concern. Feedlot
manure, green manure crops, and crop residue help to
improve infiltration of water.

This soil is suited to use as rangeland, and this use is
effective in controlling water erosion and soil blowing.
Overgrazing, improper haying time, and improper mowing
height reduce the protective cover and cause
deterioration of the native plants. Overgrazmg also can
result in severe soil losses from water erosion. Proper
grazing use, timely deferment of grazing or haying, and a
system of use and rest that varies from year to year help
maintain or improve the range condition.

This soil is suited to adapted trees and shrubs in
farmstead, livestock, and field windbreaks. The major
hazards are drought and soil blowing, and the major
limitation is an inadequate moisture supply. Irrigation can
supply moisture in periods of insufficient rainfall. Planting
trees on the contour allows normal cultivation between
the tree rows to help store moisture and control weeds.
Appropriate herbicides or hand hoeing can control
weeds in the row. A cover crop can reduce soil blowing.

This soil generally is suited to use as building sites for
houses and small commercial buildings. Seepage from
septic tank absorption fields can contaminate the ground
water. Sewage lagoons need to be lined or sealed to
prevent seepage. The walls or sides of shallow
excavations can be shored to prevent sloughing or

. caving. Good surface drainage can reduce damage to
roads and streets caused by frost action. Crowning the
road by grading and constructing adequate side ditches
help to provide the needed surface drainage.

Soil survey

This soil is assigned to capability units IVe-1, dryland,
and IVe-7, irrigated, to the Silty range site, and to
windbreak suitability group 6G.

AsB~—Ascalon fine sandy loam, 1 to 3 percent
slopes. This is a deep, nearly level to very gently
sloping, well drained soil on uplands. The areas of this
soil range from 15 to 1,000 acres in size.

Typically, the surface layer is grayish brown, very
friable fine sandy loam about 6 inches thick. The subsoil
is about 22 inches thick. The upper part is grayish
brown, very friable fine sandy loam; the middie part is
brown, friable sandy clay loam; and the lower part is pale
brown, very friable fine sandy loam. The underlying
material is very pale brown very fine sandy loam to a
depth of more than 60 inches. In some areas, the
surface layer is loamy fine sand or loamy sand.

Included with this soil in mapping are small areas of
Alliance, Creighton, Rosebud, and Woodly soils. Alliance
soils are at a slightly lower elevation and have a finer
textured subsoil than the Ascalon soil. Creighton soils
are in lower positions on the landscape than the Ascalon
soil and are coarser textured throughout. Rosebud soils
are at a slightly higher elevation, and their depth to
weakly cemented caliche is 20 to 40 inches. Woodly
soils are on landscapes similar to those of the Ascalon
soil. Woodly soils are dark colored to a depth of more
than 20 inches. The included soils make up 13 to 15
percent of the map unit.

Permeability is moderate, and the available water
capacity is high. Runoff is medium, and the water intake
rate for irrigation is moderate. The content of organic
matter is moderate. The soil is easily tilled within a wide
range of moisture content.

Most of the acreage of this soil is farmed. In a few
areas the soil is in native grasses, which are used for
grazing or mowed for hay. Under dryland management,
this soil is suited to wheat and introduced grasses for
hay or pasture. The major hazards are water erosion and
soil blowing if the surface is not adequately protected by
crops or crop residue. Inadequate rainfall during the
growing season is a limitation. Stubble muiching,
chiseling, discing, and other tillage methods that keep all
or part of the crop residue on the surface help prevent
water erosion and soil blowing and conserve soil
moisture. Crop residue, green manure crops, and feedlot
manure help to maintain or improve the content of
organic matter, fertility, and tilth and also to increase
infiltration of water. Summer fallow is used if wheat is
grown.

Under irrigation, this soil is suited to corn, sugar beets,
pinto beans, and alfalfa. Water erosion and soil blowing
are hazards if the surface is not adequately protected by
crops or crop residue. Stubble mulching, chiseling,
discing, and other tillage methods that keep all or part of
the crop residue on the surface help prevent water
erosion and soil blowing and conserve moisture. Efficient
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management of irrigation water is a concern. Crop
residue, green manure crops, and feedlot manure help
maintain or improve the content of organic matter and
fertility.

This soil is suited to use as rangeland, and this use is
effective in controlling soil blowing and water erosion.
Overgrazing, improper haying time, and improper mowing
height reduce the protective cover and cause
deterioration of the native plants. Overgrazing also can
result in severe losses from soil blowing. Proper grazing
use, timely deferment of grazing or haying, and a system
of use and rest that varies from year to year help
maintain or improve the range condition.

This soil is suited to trees and shrubs in field,
farmstead, and livestock windbreaks. The major hazards
and limitations are water erosion, soil blowing, and
competition for moisture from weeds and grasses.
Seedlings generally survive and grow if competing plants
are controlled. Good site preparation and timely
cultivation between tree rows can eliminate weeds.
Leaving the surface rough or planting a cover crop
between tree rows helps control soil blowing and water
erosion.

This soil generally is suited to use as building sites for
dwellings and small commercial buildings. The moderate
permeability is a limitation for septic tank absorption
fields, but this limitation can generally be overcome by
increasing the size of the absorption field. Sewage
lagoons need to be lined or sealed to prevent seepage.
The walls or sides of shallow excavations can be shored
to prevent sloughing or caving. Good surface drainage
can reduce damage to roads and streets caused by frost
action. Crowning the road by grading and constructing
adequate side ditches help to provide the needed
surface drainage.

This soil is assigned to capability units lle-3, dryland,
and lle-5, irrigated, to the Sandy range site, and to
windbreak suitability group 5.

AsC—Ascalon fine sandy loam, 3 to 6 percent
slopes. This is a deep, gently sloping, well drained soil
on uplands. The areas of this soil range from 10 to 320
acres in size.

Typically, the surface layer is grayish brown, very
friable fine sandy loam about 6 inches thick. The subsoil
is about 20 inches thick. The upper part is brown, friable
sandy clay loam, and the lower part is light gray, very
friable fine sandy loam. The underlying material, to a
depth of 40 inches, is very pale brown, very friable fine
sandy loam. Below that, very pale brown loamy fine sand
extends to a depth of more than 60 inches. In a few
small areas, the surface layer is sandy loam, loamy
sand, or loam.

Included with this soil in mapping are small areas of
Jayem and Rosebud soils on about the same kind of
landscape as the Ascalon soil. Jayem soils are sandier
throughout than the Ascalon soil, and Rosebud soils
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have weakly cemented caliche at a depth of 20 to 40
inches. The included soils make up 3 to 10 percent of
the map unit.

Permeability is moderate, and the available water
capacity is high. Runoff is medium, and the water intake
rate for irrigation is moderate. The content of organic
matter is moderate. This soil is easily tilled within a wide
range of moisture content.

Most of the acreage of this soil is farmed. In a few
areas, the soil is in native grasses, which are grazed or
mowed for hay. Under dryland management, this soil is
suited to wheat and introduced grasses for hay or
pasture. The major hazards are water erosion and soil
blowing if the surface is not adequately protected by
crops or crop residue. Inadequate rainfall during the
growing season is a limitation. Row crops grown on the
contour help prevent serious water erosion. Stubble
mulching, chiseling, discing, and other tillage methods
that keep all or part of the crop residue on the surface
help prevent water erosion and soil blowing and also
conserve soil moisture. Crop residue, green manure
crops, and feedlot manure help maintain or improve the
content of organic matter, fertility, and tilth and increase
infiltration of water. Summer fallow is used if wheat is
grown.

Under sprinkler irrigation, this soil is suited to corn,
sugar beets, pinto beans, alfalfa, and introduced grasses
for hay or pasture. Water erosion and soil blowing are
hazards if the surface is not adequately protected by
crops or crop residue. Stubble mulching, chiseling,
discing, and other tillage methods that keep all or part of
the crop residue on the surface help prevent water
erosion and soil blowing and also conserve soil moisture.
Proper water application rate helps prevent serious water
erosion. Crop residue, green manure crops, and feedlot
manure help maintain or improve the content of organic
matter and fertility.

This soil is suited to use as rangeland, and this use is
effective in controlling water erosion and soil blowing.
Overgrazing, improper haying time, and improper mowing
height reduce the protective cover and cause
deterioration of the native plants. Severe losses from soil
blowing and small blowouts can also result. Proper
grazing use, timely deferment of grazing or haying, and a
system of use and rest that varies from year to year help
maintain or improve the range condition.

This soil is suited to trees and shrubs in field,
livestock, and farmstead windbreaks. The main hazards
are water erosion and soil blowing. Competition for
moisture from weeds and grasses is a problem. Leaving
the surface rough or planting a cover crop between tree
rows helps control water erosion and soil blowing.
Seedlings generally survive and grow if competing plants
are controlled. Good site preparation and timely
cultivation can eliminate weeds.

This soil generally is suited to use as a site for
buildings. The moderate permeability is a limitation for
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septic tank absorption fields, but this limitation can
generally be overcome by increasing the size of the
absorption field. Sewage lagoons need to be lined or
sealed to prevent seepage. The walls or sides of shallow
excavations can be shored to prevent sloughing or
caving. Small commercial buildings need to be properly
designed to accommodate the slope, or the soil can be
graded to an acceptable gradient. Good surface
drainage can reduce damage to roads and streets
caused by frost action. Crowning the road by grading
and constructing adequate side ditches help to provide
the needed surface drainage.

This soil is assigned to capability units 11I-3, dryland,
and llle-5, irrigated, to the Sandy range site, and to
windbreak suitability group 5.

BeB—Blanche very fine sandy loam, 0 to 3 percent
slopes. This is a moderately deep, nearly level to very
gently sloping, and well drained soil on uplands. The
areas of this soil range from 15 to 300 acres in size.

Typically, the surface layer is dark grayish brown, very
friable very fine sandy loam about 11 inches thick. The
subsoil is about 23 inches thick. It is dark grayish brown,
very friable fine sandy loam in the upper part, grayish
brown, very friable fine sandy loam in the middle part,
and light brownish gray, very friable, calcareous fine
sandy loam in the lower part. Below that, white,
calcareous weakly cemented caliche extends to a depth
of more than 60 inches. In a few small areas, the
surface layer is loam. Also, in a few small areas, the
upper part of the subsoil is sandy clay loam.

Included with this soil in mapping are small areas of
Canyon and Vetal soils. Canyon soils are shallow and
are on ridges above the Blanche soil. Vetal soils do not
have bedrock within a depth of 60 inches and are in a
lower position on the landscape than the Blanche soil.
The included soils make up 10 to 15 percent of the map
unit.

Permeability is moderately rapid. The available water
capacity is moderate. Runoff is slow or medium, and the
water intake rate for irrigation is very high. The content
of organic matter is moderately low.

Most of the acreage of this soil is farmed. In a few
areas the soil is in native grasses, which are grazed or
mowed for hay. Under dryland management, this soil is
poorly suited to wheat. Introduced grasses can be grown
for hay or pasture. Inadequate rainfall during the growing
season and a moderately deep root zone are the main
limitations. Water erosion and soil blowing are the major
hazards if the surface is not adequately protected by
crops or crop residue. Terracing and discing, stubble
mulching, chiseling, and other tillage methods that keep
all or part of the crop residue on the surface help
prevent water erosion and soil blowing and also
conserve soil moisture. Crop residue, green manure
crops, and feedlot manure help maintain or improve the
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content of organic matter and fertility. Summer fallow is
used if wheat is grown.

Under sprinkler irrigation, this soil is suited to corn,
alfaifa, legumes, and introduced grasses for hay or
pasture. The major hazards are soil blowing and water
erosion if the surface is not adequately protected by
crops or crop residue. Stubble mulching, chiseling,
discing, and other tillage methods that keep all or part of
the crop residue on the surface help prevent soil blowing
and water erosion and also conserve soil moisture.
Properly designed irrigation systems help control water
erosion and increase the efficiency of irrigation. Crop
residue, green manure crops, and feedlot manure help
maintain or improve the content of organic matter and
fertility.

This soil is suited to use as rangeland, and this use is
effective in controlling soil blowing and water erosion.
Overgrazing, improper haying time, and improper mowing
height reduce the protective cover and cause
deterioration of the native plants. Severe losses from soil
blowing and small blowouts can also result. Proper
grazing use, timely deferment of grazing or haying, and a
system of use and rest that varies from year to year help
maintain or improve the range condition.

This soil is suited to trees and shrubs in farmstead,
livestock, and field windbreaks. The rate of survival and
growth of trees that are adapted to this soil is moderate.
The major hazards and limitations are loose surface soil,
soil blowing and covering of seedlings by drifting sand in
high winds, insufficient moisture, and competition from
weeds and undesirable grasses. Maintaining strips of sod
or a cover crop between tree rows helps prevent loose
soil and soil blowing. Irrigation can supply water in dry
periods. Appropriate herbicides near the trees and
cultivation between the tree rows control weeds and
undesirable grasses.

This soil generally is suited to use as sites for houses
without basements and small commercial buildings and
to local roads and streets. Building up or mounding a
septic tank absorption field site with suitable fill material
increases the filtering capacity of the field. Sewage
lagoons can be constructed on this soil if they are lined
or sealed to prevent seepage. The walls or sides of
shallow excavations can be shored to prevent sloughing
or caving. The soft bedrock generally can be easily
excavated for construction of houses with basements or
for buildings that have deep foundations.

This soil is assigned to capability units IVe-5, dryland,
and IVe-7, irrigated, to the Sandy range site, and to
windbreak suitability group 6R.

Bg—Bridget siit loam, 0 to 1 percent slopes. This is
a deep, nearly level, well drained soil on colluvial and
alluvial foot slopes and stream terraces. The areas of
this soil range from 15 to 240 acres in size.

Typically, the surface layer is grayish brown, friable silt
loam about 12 inches thick. Below that, there is a
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transition layer of light brownish gray, friable silt loam
about 5 inches thick. The underlying material is very pale
brown silt loam to a depth of more than 60 inches. In
some areas, the soil material is grayish brown to a depth
of more than 20 inches.

Included with this soil in mapping are small areas of
McCook and Ulysses soils. McCook soils are on bottom
lands below the Bridget soil and are stratified. Ulysses
soils are finer textured and are above the Bridget soil on
the landscape. The included soils make up less than 10
percent of the map unit.

Permeability is moderate, and the available water
capagcity is high. Runoff is slow. The content of organic
matter is moderate. The water intake rate for irrigation is
moderate. The surface layer is easily tilled within a wide
range of moisture content.

Most of the acreage of this soil is farmed, and most
fields are irrigated if water is available. In a few areas,
the soil is in native grasses, which are used for grazing
or mowed for hay.

Under dryland management, this soil is suited to wheat
and introduced grasses. Soil blowing is a hazard if the
surface is not adequately protected by crops or crop
residue. Inadequate rainfall during the growing season is
a limitation. Stubble mulching, chiseling, discing, and
other tillage methods that keep all or part of the crop
residue on the surface help prevent soil blowing and also
conserve soil moisture. Crop residue, green manure
crops, and feedlot manure help maintain or improve the
content of organic matter, fertility, and tilth and also
increase the infiltration of water. Summer fallow is used
if wheat is grown.

Under gravity and sprinkler irrigation, this soil is suited
to corn, alfalfa, sugar beets, pinto beans, and introduced
grasses. Soil blowing is a hazard if the surface is not
adequately protected by crops or crop residue. Stubble
mulching, chiseling, discing, and other tillage methods
that keep all or part of the crop residue on the surface
help prevent soil blowing and also conserve soil
moisture. Efficient management of irrigation water is a
concern. Returning crop residue to the soil and applying
fertilizer help to maintain or improve the fertility of the
soil.

This soil is suited to use as rangeland, and this use is
effective in controlling soil blowing. Overgrazing,
improper haying time, and improper mowing height
reduce the protective cover and cause deterioration of
the native plants. Proper grazing use, timely deferment
of grazing or haying, and a system of use and rest that
varies from year to year help maintain or improve the
range condition.

This soil is suited to trees and shrubs in all types of
windbreaks and shelterbelts. The major hazards and
limitations are a shortage of rainfall, competition for
moisture from weeds and grasses, and soil blowing.
Irrigation can supply moisture in periods of low rainfall.
Cultivation between the rows of trees and shrubs with
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conventional equipment and the use of appropriate
herbicides in the row help control weeds and undesirable
grasses. A cover crop between the rows can reduce soil
blowing.

This soil generally is suited to use as septic tank
absorption fields and building sites for houses and small
commercial buildings. Sewage lagoons need to be lined
or sealed to prevent seepage. Good surface drainage
can reduce damade to roads and streets caused by frost
action. Crowning the road by grading and constructing
adequate side ditches help to provide the needed
surface drainage.

This soil is assigned to capability units llc-1, dryland,
and I-6, irrigated, to the Silty range site, and to
windbreak suitability group 3.

BgB—Bridget silt loam, 1 to 3 percent slopes. This
is a deep, very gently sloping, well drained soil on
colluvial and alluvial foot slopes and stream terraces.
The areas of this soil range from 5 to 100 acres in size.

Typically, the surface layer is grayish brown, friable silt
loam about 12 inches thick. A transition layer below the
surface layer is pale brown, friable silt loam about 9
inches thick. The underlying material to a depth of more
than 60 inches is very pale brown very fine sandy loam.
In some areas, the soil is grayish brown to a depth of
more than 20 inches.

Included with this soil in mapping are small areas of
McCook and Ulysses soils. McCook soils are on bottom
lands below the Bridget soil and are stratified. Ulysses
soils are finer textured and are above the Bridget soil on
the landscape. The included soils make up less than 10
percent of the map unit.

Permeability is moderate, and the available water
capacity is high. Runoff is slow. The content of organic
matter is moderate. The water intake rate for irrigation is
moderate. The surface layer is easily tilled within a wide
range of moisture content.

Most of the acreage is farmed, but in a few areas the
soil is in native grasses, which are grazed or mowed for
hay. Most of the farmed acreage is irrigated if water is
available.

Under dryland management, this soil is suited to wheat
and introduced grasses. Soil blowing and water erosion
are hazards if the surface is not adequately protected by
crops and crop residue. Stubble mulching, chiseling,
discing, and other tillage methods that keep all or part of
the crop residue on the soil surface help prevent soil
blowing and water erosion and also conserve soil
moisture. Crop residue, green manure crops, and feedlot
manure help maintain or improve the content of organic
matter, fertility, and tilth and also increase infiltration of
water. Terraces help reduce soil loss from water erosion.
Summer fallow is used if wheat is grown.

Under irrigation, this soil is suited to corn, sugar beets,
pinto beans, alfalfa, and introduced grasses. Soil blowing
and water erosion are hazards if the surface is not
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adequately protected by crops or crop residue. Stubble
mulching, chiseling, discing, and other tillage methods
that keep all or part of the crop residue on the surface
help prevent soil blowing and water erosion and
conserve soil moisture. Efficient management of
irrigation water is a concern. Crop residue, green manure
crops, fertilizer, and feedlot manure help to maintain or
improve the fertility of the soil.

This soil is suited to use as rangeland, and this use is
effective in controlling soil blowing and water erosion.
Overgrazing, improper haying time, and improper mowing
height reduce the protective cover and cause
deterioration of the native plants. Proper grazing use,
timely deferment of grazing or haying, and a system of
use and rest that varies from year to year help maintain
or improve the range condition.

This soil is suited to trees and shrubs in all types of
windbreaks and shelterbelts. Competition for moisture
from grasses and weeds is the main concern in
establishing seedlings. Weeds can be eliminated by
good site preparation and by timely cultivation between
tree rows. Herbicides can also be used to control weeds.

This soil generally is suited to use as septic tank
absorption fields and as sites for houses and small
commercial buildings. Sewage lagoons need to be lined
or sealed to prevent seepage, and grading is required to
modify the slope and shape the lagoon. Good surface
drainage can reduce damage to roads and streets
caused by frost action. Crowning the road by grading
and constructing adequate side ditches help to provide
the needed surface drainage.

This soil is assigned to capability units lle-1, dryland,
and lle-6, irrigated, to the Silty range site, and to
windbreak suitability group 3.

BuC—Bushman very fine sandy loam, 1 to 4
percent slopes. This is a deep, very gently sloping and
gently sloping, and well drained :soil on foot slopes and
stream terraces. The areas range in size from 15 to 400
acres.

Typicalily, the surface layer is dark grayish brown, very
friable very fine sandy loam about 13 inches thick. Below
that, there is a transition layer of light brownish gray,
very friable very fine sandy loam about 11 inches thick.
The underlying material is pale brown very fine sandy
loam to a depth of more than 60 inches. In a few small
areas, the surface layer is fine sandy loam or loam.

Included with this soil in mapping are small areas of
Caruso soils. Caruso soils are finer textured and are
somewhat poorly drained, and they are in lower positions
than the Bushman soil. They make up 2 to 6 percent of
the map unit.

Permeability is moderately rapid, and the available
water capacity is high. The water intake rate is
moderate, and runoff is medium. The content of organic
matter is moderately low. The surface layer is easily
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tilled within a wide range of moisture content. This soil
releases moisture readily to plants.

Most of the acreage of this soil is in native grasses,
which are grazed or mowed for hay, but in a few areas,
the soil is farmed. Under dryland management, this soil
is suited to wheat. Introduced grasses can be grown for
hay or pasture. Soil blowing and water erosion are major
hazards if the surface is not adequately protected by
crops or crop residue. Inadequate rainfall during the
growing season is a limitation. If the slopes are long and
smooth enough, this soil can be terraced and farmed on
the contour to prevent serious water erosion. Stubble
mulching, discing, chiseling, and other tillage methods
that keep all or part of the crop residue on the surface
help prevent soil blowing and water erosion and
conserve soil moisture. Crop residue, green manure
crops, and feedlot manure help to maintain or improve
the content of organic matter, fertility, and tilth and also
to increase infiltration of water. Summer fallow is used if
wheat is grown.

Under irrigation, this soil is suited to corn, sugar beets,
pinto beans, grain sorghum, alfalfa, and introduced
grasses. This soil is susceptible to water erosion and soil
blowing if it is not adequately protected by crops or crop
residue. Stubble mulching, chiseling, discing, and other
tillage methods that keep all or part of the crop residue
on the surface help prevent water erosion and soil
blowing and conserve soil moisture. Timely water
application and a correctly designed sprinkler irrigation
system increase the efficiency of irrigation. Crop residue,
green manure crops, and feedlot manure help maintain
or improve the content of organic matter and fertility.

This soil is suited to use as rangeland, and this use is
effective in controlling water erosion and soil blowing.
Overgrazing, improper haying time, and improper mowing
height reduce the protective cover and cause
deterioration of the native plants. Overgrazing also can
result in severe soil losses from water erosion and soil
blowing. Proper grazing use, timely deferment of grazing,
and a system of use and rest that varies from year to
year help maintain or improve the range condition.

This soil is suited to trees and shrubs in farmstead,
field, and livestock windbreaks. The major hazards and
limitations are water erosion and excessive runoff,
drought, competition for moisture from weeds and
grasses, and soil blowing. Planting trees on the contour
helps prevent erosion. Terraces are also helpful.
Irrigation can supply moisture during periods of low
rainfall. Cultivation in the row and herbicides can help
control undesirable grasses and weeds. Strips of sod or
a cover crop between the rows can reduce soil blowing.

This soil generally is suited to use as septic tank
absorption fields, sites for houses and small commercial
buildings, and roads and streets. Sewage lagoons need
to be lined or sealed to prevent seepage.
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This soil is assigned to capabiity units llle-1, dryland,
and lle-6, irrigated, to the Limy Upland range site, and to
windbreak suitability group 8.

Cb—Caruso loam, 0 to 2 percent slopes. This is a
deep, nearly level, and somewhat poorly drained soil on
bottom lands. This soil is occasionally flooded. The
areas range from 10 to 300 acres in size.

Typically, the surface layer is grayish brown, friable,
calcareous loam about 12 inches thick. The underlying
material is light brownish gray, calcareous loam in the
upper part, stratified light gray and dark grayish brown,
calcareous loam in the middle part, and light gray,
mottled, calcareous loam in the lower part, which
extends to a depth of more than 60 inches. In some
areas, the surface layer is sandy loam or silt loam.

Included with this soil in mapping are small areas of
Gibbon and Wann soils on similar landscapes. Gibbon
soils have more silt than the Caruso soil, and Wann soils
have more sand. The included soils make up 5 to 12
percent of the map unit.

Permeability is moderate. The available water capacity
is high. Runoff is slow. The content of organic matter is
moderate. The water intake rate is moderate. Reaction is
mildly alkaline to strongly alkaline throughout. The
seasonal high water table ranges from a depth of about
2 feet in wet years to a depth of 3 feet in dry years.

Most of the acreage is in native grasses, which are
grazed or mowed for hay. In a few areas, the soil is
farmed.

Under dryland management, this soil is suited to wheat
and alfalfa. Occasional flooding is a hazard. Dams,
dikes, or diversions can protect the fields from
occasional flooding. Wetness caused by the water table
is a major limitation. Crop residue, green manure crops,
and feedlot manure help maintain or improve the content
of organic matter, fertility, and tilth. Summer fallow is
used if wheat is grown.

Under irrigation, this soil is suited to corn, alfalfa, pinto
beans, and sugar beets. The main hazard is occasional
flooding. The major limitation is wetness caused by the
water table. Dikes can prevent occasional flooding. Tile
drainage can lower the water table and protect crops
from damage caused by wetness. Crop residue, green
manure crops, and feedlot manure help maintain or
improve the content of organic matter.

This soil is suited to use as rangeland for either
grazing or haying. Overgrazing, improper haying time,
and improper mowing height reduce the protective cover
and cause deterioration of the native plants. In addition,
overgrazing when the soil is wet can cause surface
compaction and the formation of small mounds, making
grazing or hay harvesting difficult. Proper grazing use
and timely deferment of grazing or haying, along with
restricted use in very wet periods, help maintain the
native plants in good condition.
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This soil is poorly suited to trees and shrubs in
windbreaks. Adapted species that tolerate occasional
wetness generally survive and grow well. The
herbaceous vegetation that grows on this soil is
abundant and persistent. It can be controlled by
cultivating between the rows with conventional
equipment. Areas close to the trees can be hoed by
hand. Establishing seedlings can be a problem in wet
years. The soil can be tilled and the seedlings planted
after the soil has dried.

This soil generally is not suited to septic tank
absorption fields because of flooding. A substitute site is
needed. Sewage lagoons need to be diked for protection
against flooding. They should be constructed on fill
material to raise the bottom of the lagoon to a sufficient
height above the seasonal high water table. Shallow
excavations also need to be diked. This soil is not suited
to use as building sites because of flooding. Constructing
roads on suitable, well compacted fill material above
flood level and providing adequate side ditches and
culverts help protect roads from flood damage and also
help compensate for the low strength of the soil.

This soil is assigned to capability units llw-4, dryland,
and liw-6, irrigated, to the Saline Subirrigated range site,
and to windbreak suitability group 9S.

ChD—Colby silt loam, 6 to 9 percent slopes. This is
a deep, strongly sloping, well drained soil on side slopes
of deeply entrenched drainageways on uplands. Small
rills are common, and there are a few gullies. Narrow
bottom lands are along the drainageways. The areas of
this soil range from 15 to 320 acres in size.

Typically, the surface layer is grayish brown, very
friable silt loam about 5 inches thick. Below that, there is
a transition layer of light brownish gray, very friable silt
loam about 6 inches thick. The underlying material is
light gray silt loam to a depth of more than 60 inches. In
a few small areas, the surface layer is loam or very fine
sandy loam.

Included with this soil in mapping are small areas of
Ulysses soils, which are well drained and are on the
upper part of the slope. Also included are areas of
alluvial material on narrow bottom lands along the
drainageways. The included areas make up 10 to 15
percent of the map unit.

Permeability is moderate, and the available water
capacity is high. Runoff is medium to rapid. The content
of organic matter is low. This soil contains lime
throughout.

About half of the acreage of this soil is farmed, and
half is used as rangeland or has been reseeded to native
grasses. Under dryland management, this soil is poorly
suited to wheat, corn, alfalfa, and introduced grasses.
The major hazards are water erosion and soil biowing if
the surface is not adequately protected by crops or crop
residue. Insufficient rainfall during the growing season is
a limitation. Terraces, farming on the contour, and
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grassed waterways protect the soil against serious water
erosion. Stubble mulching, chiseling, discing, and other
tilage methods that keep all or part of the crop residue
on the surface help reduce water erosion and soil
blowing as well as conserve soil moisture. Crop residue,
green manure crops, and feedlot manure help maintain
or improve the content of organic matter, fertility, and
tilth and also increase infiltration of water. Summer
fallow is commonly used if wheat is grown.

Under sprinkler irrigation, this soil is poorly suited to
corn, alfalfa, and introduced grasses. Water erosion and
soil blowing are the main hazards if the surface is not
adequately protected by crops or crop residue. Stubble
mulching, chiseling, discing, and other tillage methods
that keep all or part of the crop residue on the surface
help prevent water erosion and soil blowing and also
conserve soil moisture. Crop residue, green manure
crops, and feedlot manure help maintain or improve the
content of organic matter and fertility.

This soil is suited to use as rangeland, and this use is
effective in controlling water erosion and soil blowing.
Overgrazing, improper haying time, and improper mowing
height reduce the protective cover and cause
deterioration of the native plants. Overgrazing also can
result in severe soil losses from water erosion. Proper
grazing use, timely deferment of grazing or haying, and a
system of usé and rest that varies from year to year help
maintain or improve the range condition.

This soil is suited to trees and shrubs in farmstead and
livestock windbreaks. Trees and shrubs that tolerate a
high calcium content and withstand drought are best
adapted. Water erosion is a hazard. Competition for
moisture from grasses and weeds and droughty
conditions are the main concerns in establishing
seedlings. Irrigation can supply moisture in periods of
insufficient rainfall. Cultivation between the rows with
tillage equipment helps to control undesirable grasses
and weeds. Annual cover crops between the rows heip
to control erosion. Trees can be planted on the contour
in combination with terraces to help prevent excessive
erosion and runoff.

This soil generally is suited to septic tank absorption
fields and sites for houses. Sewage lagoons need to be
lined or sealed to prevent seepage, and extensive
grading is required to modify the slope and shape the
lagoon. Small commercial buildings need to be properly
designed to accommodate the slope, or the soil can be
graded to an acceptable gradient. Roads and streets
need to be designed so that the pavement and subbase
are thick enough to compensate for the low strength of
the soil. Coarser material can be used for subgrade or
base material to ensure better performance.

This soil is assigned to capability units 1Ve-9, dryland,
and IVe-6, irrigated, to the Limy Upland range site, and
to windbreak suitability group 8.
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ChF—Colby silt loam, 9 to 30 percent slopes. This
is a deep, steep, somewhat excessively drained soil on
uneven side slopes of deeply entrenched upland
canyons. Narrow bottom lands are along the natural
drainageways. The areas of this soil range from 20 to
1,000 acres in size.

Typically, the surface layer is light brownish gray, very
friable silt loam about 4 inches thick. The layer below
that is light gray, very friable silt loam about 4 inches
thick. The underlying material is very pale brown silt
loam to a depth of more than 60 inches. In a few small
areas, the soil is loam or very fine sandy loam
throughout.

Included with this soil in mapping are small areas of
Canyon, Otero, and Ulysses soils. Also included are
small narrow areas of bottom lands adjacent to natural
drainageways at the bottom of the canyons. Canyon
soils are shallow over weakly cemented caliche and are
on the lower part of side slopes below the Colby soil.
Otero soils are coarser textured than the Colby soil and
are below the Colby soil on the landscape. Ulysses soils,
unlike the Colby soil, have a dark surface layer and a
subsoil, and they are on the upper part of side slopes
above the Colby soil. The included soils make up 10 to
15 percent of the map unit.

Permeability is moderate, and the available water
capacity is high. The content of organic matter is low.
Runoff is medium to rapid, depending on the kind and
amount of vegetation. This soil is limy throughout.

Most of the acreage of this soil is in native grasses,
which are used for grazing. This soil is too steep and
susceptible to water erosion for use as cropland. It
should be tilled only when necessary in reseeding to
native grasses.

This soil is suited to use as rangeland, and this use is
effective in controlling water erosion and soil blowing.
Overgrazing, improper haying time, and improper mowing
height reduce the protective cover and cause
deterioration of the native plants. Overgrazing also can
result in severe soil losses from water erosion. Proper
grazing use, timely deferment of grazing or haying, and a
system of use and rest that varies from year to year help
maintain or improve the range condition.

This soil generally is not suited to trees and shrubs in
windbreaks. It is highly susceptible to water erosion
because of the steep slope. In some areas, trees and
shrubs that tolerate a high content of lime can be
planted by hand or by other special methods to provide
habitat for wildlife.

This soil generally is not suited to sanitary facilities
because of the steep slope. If it is necessary to
construct sanitary facilities on this soil, they should be
located on the smoother, less sloping sites. Houses
should be designed to accommodate the natural slope of
the land. Land shaping may be necessary in some areas.
Roads need to be designed so that the pavement and
subbase are thick enough to compensate for the low
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strength of the soil. Coarser material can be used for
subgrade or base material to ensure better performance.
Cuts and fills generally are needed to provide a suitable
grade for roads and streets.

This soil is assigned to capability unit Vie-9, dryland, to
the Limy Upland range site, and to windbreak suitability
group 10.
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ChG—Colby silt loam, 30 to 60 percent slopes. This
is a deep, somewhat excessively drained soil on very
steep side slopes of deeply entrenched upland canyons
(fig. 7). Slopes are broken in numerous places by soil
slippage or “catsteps.” Narrow bottom lands are along
the natural drainageways at the bottom of the canyons.
The areas of this soil range from 25 to 2,500 acres.

Figure 7.—Colby silt loam, 30 to 60 percent slopes, is in native grasses and is used mainly for grazing.
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Typically, the surface layer is grayish brown, very
friable silt loam about 4 inches thick. Below that, there is
a transition layer of light brownish gray, very friable silt
loam about 6 inches thick. The upper part of the
underlying material is pale brown silt loam, and the lower
part is very pale brown silt loam to a depth of more than
60 inches. In a few small areas, the soil is loam or very
fine sandy loam throughout.

Included with this soil in mapping are small areas of
Canyon and Otero soils. Canyon soils are shallow over
weakly cemented caliche and are on the lower part of
side slopes below the Colby soil. Otero soils are coarser
textured and are below the Colby soil on the landscape.
Also included in mapping, and making up 5 to 8 percent
of the map unit, are small narrow areas of bottom lands
adjacent to natural drainageways at the bottom of the
canyons. The included soils make up 10 to 15 percent of
the map. unit.

Permeability is moderate, and the available water
capacity is high. The content of organic matter is low.
Runoff is rapid. This soil contains lime throughout.

This soil is in native grasses, which are used for
grazing. It is too steep and susceptible to water erosion
to be used as cropland.

This soil is suited to use as rangeland, and this use is
effective in controlling water erosion and soil blowing.
Overgrazing reduces the protective cover and causes
deterioration of the native plants. Proper grazing use,
timely deferment of grazing, and a system of use and
rest that varies from year to year help maintain or
improve the range condition.

This soil is not suited to trees and shrubs in
windbreaks because of the steepness of slopes and the
susceptibility to water erosion.

This soil generally is not suited to sanitary facilities
because of the very steep slopes. A substitute site is
needed. Houses need to be properly designed to
accommodate the slope, or the soil can be graded to an
acceptable gradient. Roads need to be designed so that
the pavement and subbase are thick enough to
compensate for the low strength of the soil. Coarser
material can be used for subgrade or base material to
ensure better performance. Cuts and fills generally are
needed to provide a suitable grade for roads and streets.

This soil is assigned to capability unit Vlle-9, to the
Thin Loess range site, and to windbreak suitability group
10.

CrB—Creighton very fine sandy loam, 1 to 3
percent slopes. This is a deep, very gently sloping, well
drained soil on terraces and uplands. The areas range
from 15 to 400 acres in size.

Typically, the surface layer is grayish brown, very
friable very fine sandy loam about 12 inches thick. The
subsoil is brown, friable very fine sandy loam about 8
inches thick. The underlying material is light brownish
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gray very fine sandy loam in the upper part and white
very fine sandy loam in the lower part to a depth of more
than 60 inches. In a few small areas, the surface layer is
fine sandy loam.

Included with this soil in mapping are smal! areas of
Ascalon and Rosebud soils. Ascalon soils have a finer
textured subsoil than the Creighton soil and are on
similar landscapes. Rosebud soils have a finer textured
subsoil and are at a slightly higher elevation than the
Creighton soil. Also, Rosebud soils have weakly
cemented caliche at a depth of 20 to 40 inches. The
included soils make up 12 to 15 percent of the map unit.

Permeability is moderate, and the available water
capacity is high. Runoff is slow. The water intake rate for
irrigation is moderate. The content of organic matter is
moderately low. The surface layer is easily tilled within a
wide range of moisture content.

Most of the acreage is farmed, but in a few areas, the
soil is in native grasses, which are grazed or mowed for
hay. Under dryland management, this soil is suited to
wheat. introduced grasses can be grown for hay or
pasture. Water erosion and soil blowing are the major
hazards if the surface is not adequately protected by
crops or crop residue. Insufficient rainfall during the
growing season is a limitation. If the slopes are long and
smooth enough, this soil can be terraced and farmed on
the contour to prevent serious water erosion. Stubble
mulching, chiseling, discing, and other tillage methods
that keep all or part of the crop residue on the surface
help prevent water erosion and soil blowing and
consérve soil moisture. Crop residue, green manure
crops, and feedlot manure help to maintain or improve
the content of organic matter, fertility, and tilth and also
to increase infiltration of water. Summer fallow is used if
wheat is grown.

Under irrigation, this soil is suited to corn, sugar bests,
pinto beans, and alfalfa. Introduced grasses can be
grown for hay or pasture. Soil blowing is a serious
hazard if the surface is not adequately protected by
crops or crop residue. Land leveling increases the
efficiency of a gravity irrigation system and protects
against water erosion. Timely water application and
correct design increase the efficiency of a sprinkler
irrigation system. Stubble mulching, chiseling, discing,
and other tillage methods that keep all or part of the
crop residue on the surface help prevent soil biowing
and conserve moisture. Crop residue, green manure
crops, and feedlot manure help maintain or improve the
content of organic matter and fertility.

This soil is suited to use as rangeland, and this use is
effective in controlling water erosion and soil blowing.
Overgrazing, improper haying time, and improper mowing
height reduce the protective cover and cause
deterioration of the native plants. Overgrazing can resulit
in soil losses from water erosion. Proper grazing use,
timely deferment of grazing or haying, and a system of
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use and rest that varies from year to year help to keep
the grasses in good condition.

This soil is suited to trees and shrubs in farmstead,
field, and livestock windbreaks. The main hazards and
limitations are droughtiness, competition for moisture
from weeds and grasses, and soil blowing. Irrigation can
supply moisture in periods of low rainfall. Cultivation
between rows with conventional equipment and use of
appropriate herbicides in the rows can help control
undesirable grasses and weeds. Strips of sod or a cover
crop between the rows can reduce soil blowing.

This soil generally is suited to use as sites for houses
and small commercial buildings and to local roads and
streets. The moderate permeability is a limitation for
septic tank absorption fields, but this limitation generally
can be overcome by increasing the size of the
absorption field. Sewage lagoons need to be lined or
sealed to prevent seepage, and grading is required to
modify the slope and shape the lagoon.

This soil is assigned to capability units lle-1, dryland,
and lle-6, irrigated, to the Silty range site, and to
windbreak suitability group 3.

CrC—Creighton very fine sandy loam, 3 to 6
percent slopes. This is a deep, gently sloping, well
drained soil on uplands. The areas range from 15 to 600
acres in size.

Typically, the surface layer is grayish brown, very
friable very fine sandy loam about 6 inches thick. The
subsurface layer is brown, very friable very fine sandy
loam about 6 inches thick. The subsoil is pale brown,
very friable very fine sandy loam about 6 inches thick.
The underlying material is very pale brown very fine
sandy loam to a depth of more than 60 inches. In some
areas the surface layer is fine sandy loam.

Included with this soil in mapping are small areas of
Ascalon and Rosebud soils. Ascalon soils are on a
landscape similar to that of the Creighton soil; they have
a finer textured subsoil than that of the Creighton soil.
Rosebud soils have a finer textured subsoil, have weakly
cemented caliche at a depth of 20 to 40 inches, and are
in a slightly higher position than that of the Creighton
soil. The included soils make up about 12 to 15 percent
of the map unit.

Permeability is moderate, and the available water
capacity is high. Runoff is medium. The water intake rate
is moderate. The content of organic matter is moderately
low. The surface layer is easily tilled within a wide range
of moisture content.

Most of the acreage is farmed, but in a few areas, the
soil is in native grasses, which are grazed or mowed for
hay. Under dryland management, this soil is suited to
wheat. Introduced grasses can be grown for hay or
pasture. Water erosion and soil blowing are the major
hazards if the soil is not adequately protected by crops
or crop residue. Insufficient rainfall during the growing
season is a limitation. If the slopes are long and smooth
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enough, this soil can be terraced and farmed on the
contour to prevent serious water erosion. Stubble
mulching, chiseling, discing, and other tillage methods
that keep all or part of the crop residue on the surface
help prevent water erosion and soil blowing as well as
conserve soil moisture. Crop residue, green manure
crops, and feedlot manure help maintain or improve the
content of organic matter, fertility, and tilth and also
increase infiltration of water. Summer fallow is used if
wheat is grown.

Under sprinkler irrigation, this soil is suited to corn,
sugar beets, pinto beans, alfalfa, and introduced grasses
for hay or pasture. Water erosion and soil blowing are
hazards if the surface is not adequately protected by
crops or crop residue. Stubble mulching, chiseling,
discing, and other tillage methods that keep all or part of
the crop residue on the surface help prevent water
erosion and soil blowing and conserve moisture. Crop
residue, green manure crops, and feedlot manure help
maintain or improve the content of organic matter,
fertility, and tilth and also increase infiltration of water.

This soil is suited to use as rangeland, and this use is
effective in controlling water erosion and soil blowing.
Overgrazing, improper haying time, and improper mowing
height reduce the protective cover and cause
deterioration of the native plants. Overgrazing can also
result in severe soil losses from water erosion. Proper
grazing use, timely deferment of grazing or haying, and a
system of use and rest that varies from year to year help
maintain or improve the range condition.

This soil is suited to trees and shrubs in farmstead,
field, and livestock windbreaks. The main limitations and
hazards are slope, droughtiness, competition for
moisture from weeds and grasses, and soil blowing.
Trees can be planted on the contour in combination with
terraces to help prevent erosion and excessive runoff.
Growth may be somewhat slower on the steepest
slopes. If irrigation is practical, it can supply moisture in
periods of low rainfall. Cultivation in the tree rows and
appropriate herbicides can help control undesirable
grasses and weeds. Strips of sod or a cover crop
between the rows can reduce soil blowing.

This soil generally is suited to use as a site for houses
and for local roads and streets. The moderate
permeability of this soil is a limitation for septic tank
absorption fields, but this limitation generally can be
overcome by increasing the size of the absorption field.
Sewage lagoons need to be lined or sealed to prevent
seepage, and grading is required to modify the slope and
shape the lagoon. Small commercial buildings need to
be properly designed to accommodate the slope, or the
soil can be graded to an acceptable gradient.

This soil is assigned tc capability units llle-1, dryland,
and llle-6, irrigated, to the Silty range site, and to
windbreak suitability group 3.
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CrD—Crelghton very fine sandy loam, 6 to 11
percent slopes. This is a deep, strongly sloping, well
drained soil on uplands. The areas range from 15 to 600
acres in size.

Typically, the surface layer is grayish brown, very
friable very fine sandy loam about 12 inches thick. The
subsoil is brown, very friable very fine sandy loam about
6 inches thick. The underlying material is very pale
brown very fine sandy loam to a depth of more than 60
inches. In a few small areas, the surface layer is fine
sandy loam.

Included with this soil in mapping are small areas of
Colby and Rosebud soils. Colby soils have less sand
than the Creighton soil, do not have a dark surface layer,
and are in higher positions on the landscape. Rosebud
soils have a finer textured subsoil, have weakly
cemented caliche at a depth of 20 to 40 inches, and are
at a slightly higher elevation than the Creighton soil. The
included soils make up about 10 to 15 percent of the
map unit.

Permeability is moderate, and the available water
capacity is high. Runoff is medium. The water intake rate
is moderate. The content of organic matter is moderately
low. The surface layer is easily tilled within a wide range
of moisture content.

Most of the acreage is farmed, but a few areas are in
native grasses, which are grazed or mowed for hay.
Under dryland management, this soil is suited to wheat.
Introduced grasses can be grown for hay or pasture.
Water erosion and soil blowing are the major hazards if
the surface is not adequately protected by crops or crop
residue. Insufficient rainfall during the growing season is
a limitation. If the slopes are long and smooth enough,
this soil can be terraced and farmed on the contour to
prevent serious water erosion. Stubble mulching,
chiseling, discing, and other tillage methods that keep all
or part of the crop residue on the surface help prevent
water erosion and soil blowing as well as conserve soil
moisture. Crop residue, green manure crops, and feedlot
manure help maintain or improve the content of organic
matter, fertility, and tilth and also increase infiltration of
water. Summer fallow is used if wheat is grown.

Under sprinkler irrigation, this soil is suited to corn,
sugar beets, pinto beans, alfalfa, and introduced grasses
for hay or pasture. Water erosion and soil blowing are
hazards if the surface is not adequately protected by
crops or crop residue. Stubble mulching, chiseling,
discing, and other tillage methods that keep all or part of
the crop residue on the surface help prevent soil blowing
and water erosion and conserve moisture. Timely water
application and correct design increase the efficiency of
a sprinkler irrigation system. Crop residue, green manure
crops, and feedlot manure help maintain or improve the
content of organic matter and fertility.

This soil is suited to use as rangeland, and this use is
effective in controlling water erosion and soil blowing.
Overgrazing, improper haying time, and.improper mowing
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height reduce the protective cover and cause
deterioration of the native plants. Overgrazing can also
result in severe soil losses from water erosion. Proper
grazing use, timely deferment of grazing, and a system
of use and rest that varies from year to year help
maintain or improve the range condition.

This soil is suited to trees and shrubs in farmstead,
field, and livestock windbreaks. The main hazards and
limitations are slope, droughtiness, competition for
moisture from weeds and grasses, and soil blowing.
Trees can be planted on the contour in combination with
terraces to help prevent erosion and excessive runoff.
Growth may be somewhat slower on the steepest
slopes. If irrigation is practical, it can supply moisture in
periods of low rainfall. Cultivation in the tree rows and
appropriate herbicides can help control undesirable
grasses and weeds. Strips of sod or a cover crop
between the rows can reduce soil blowing.

The moderate permeability of this soil is a limitation for
septic tank absorption fields, but this limitation generally
can be overcome by increasing the size of the field.
Also, land shaping and contouring the absorption field
generally are necessary. For sewage lagoons, extensive
grading is required to modify the slope and shape the
lagoon. Houses and small commercial buildings need to
be properly designed to accommodate the slope, or the
soil can be graded to an acceptable gradient. Cutting
and filling generally are needed to provide a suitable
grade for roads and streets.

This soil is assigned to capability units IVe-1, dryland,
and IVe-6, irrigated, to the Silty range site, and to
windbreak suitability group 3.

DbB—Dalley loamy sand, 0 to 3 percent slopes.
This is a deep, nearly level and very gently sloping,
somewhat excessively drained soil in upland valleys. The
areas range from 25 to 360 acres in size.

Typically, the surface layer is grayish brown, very
friable loamy sand about 14 inches thick. The underlying
material to a depth of more than 60 inches is light
yellowish brown loamy sand. In a few small areas, the
surface layer is loamy fine sand or fine sand. in some
areas, the dark surface layer is less than 10 inches thick.

Included with this soil in mapping are small areas of
Vetal soils. The well drained Vetal soils are finer textured
throughout than the Dailey soil, have a dark surface
layer that is more than 20 inches thick, and are in similar
positions on the landscape. The included soils make up
10 to 15 percent of the map unit.

Permeability is rapid, and the available water capacity
is moderate. The water intake rate is very high. Runoff is
very slow. The content of organic matter is moderately
low. The surface layer is easily tilled within a wide range
of moisture content. This soil releases moisture readily to
plants.

Most of the acreage is in native grasses, which are
used for grazing or mowed for hay, but in a few areas
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the soil is cultivated. Under dryland management, this
soil is poorly suited to wheat. Soil blowing is the main
hazard if the surface is not adequately protected by
crops or crop residue. The major limitations are
inadequate rainfall during the growing season and the
moderate available water capacity. Stubble mulching,
chiseling, discing, and other tillage methods that keep all
or part of the crop residue on the surface help prevent
soil blowing as well as conserve soil moisture. Crop
residue, green manure crops, and feedlot manure help
maintain or improve the content of organic matter and
fertility. Summer fallow is used if wheat is grown.

Under sprinkler irrigation, this soil is suited to corn,
grain sorghum, alfalfa, and introduced grasses. Soil
blowing is the major hazard if the surface is not
adequately protected by crops or crop residue. The
major limitations are the rapid permeability and low
natural fertility. Stubble mulching, chiseling, discing, and
other tillage methods that keep all or part of the crop
residue on the surface help prevent soil blowing as well
as conserve moisture. Proper water application rate and
timely application increase the efficiency of a sprinkler
irrigation system. Crop residue, green manure crops, and
feedlot manure help maintain or improve the content of
organic matter and fertility.

This soil is suited to use as rangeland, and this use is
effective in controlling soil blowing. Overgrazing,
improper haying time, and improper mowing height
reduce the protective cover and cause deterioration of
the native plants. Overgrazing also can cause severe
losses from soil blowing and create small blowouts.
Proper grazing use, timely deferment of grazing or
haying, and a system of use and rest that varies from
year to year help maintain or improve the range
condition.

This soil is suited to trees and shrubs in farmstead,
livestock, and field windbreaks. The major hazards and
limitations are insufficient moisture, soil blowing, and
competition for moisture from weeds and undesirable
grasses. Irrigation can supply moisture in periods of low
rainfall. Soil blowing can be controlled by maintaining
strips of sod or a cover crop between the tree rows.
Weeds and undesirable grasses can be controlled by
cultivation between the rows with conventional
equipment. Appropriate herbicides can be applied in the
row, or the area can be hoed by hand.

This soil generally is suited to use as a site for houses
and small commercial buildings and for local roads and
streets. Seepage from septic tank absorption fields can
contaminate the ground water. Sewage lagoons need to
be lined or sealed to prevent seepage. The walis or
sides of shallow excavations can be shored to prevent
sloughing or caving.

This soil is assigned to capability units IVe-5, dryland,
and IVe-11, irrigated, to the Sandy range site, and to
windbreak suitability group 5.
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DuC—Duda-Tassel loamy sands, 3 to 6 percent
slopes. This complex consists of moderately deep, well
drained Duda soil and shallow, well drained Tassel soil.
Both soils are gently sloping to undulating and are on
uplands. The Duda soil is on the top and on the sides of
hummocks, and the Tassel soil is between the
hummocks. The areas of these soils are so intricately
mixed or so small that it was not practical to map them
separately. The mapped areas of this complex range in
size from 15 to 640 acres and are about 50 to 60
percent Duda soil and 20 to 30 percent Tassel soil.

Typically, the Duda soil has a surface layer of dark
grayish brown, very friable loamy sand about 7 inches
thick. A transition layer below the surface layer is brown,
loose loamy fine sand about 7 inches thick. The
underlying material is brown fine sand to a depth of 28
inches. Below that, white, calcareous, weakly cemented
caliche extends to a depth of more than 60 inches. In a
few areas, the surface layer is loamy fine sand or sand.

Typically, the Tassel soil has a surface layer of grayish
brown, loose loamy sand about 5 inches thick. The
subsurface layer is light brownish gray, very friable fine
sandy loam about 5 inches thick. The underlying material
is light gray fine sandy loam to a depth of 16 inches.
Below that, white, calcareous, weakly cemented caliche
extends to a depth of more than 60 inches. In a few
small areas, the surface layer is fine sandy loam or
loamy fine sand.

Included with these soils in mapping are small areas of
Dailey and Valent soils. Dailey soils are deep and
somewhat excessively drained and are in lower positions
on the landscape than the Duda soil. Valent soils are
deep and excessively drained and commonly are in
higher positions than the Duda soil. The included soils
make up 10 to 15 percent of areas of the complex.

Permeability is rapid in the Duda soil and moderately
rapid in the Tassel soil. The available water capacity of
these soils is very low. The content of organic matter is
low.

Most of the acreage of these soils is in native grasses,
but a few acres are in irrigated crops. These soils
generally are not suited to dryfarming because they are
highly susceptible to soil blowing and have a very low
available water capacity. Also, they are moderately deep
and shallow to bedrock.

Under sprinkler irrigation, these soils are suited to
corn, alfalfa, and introduced grasses for hay or pasture.
Soil blowing is the major hazard if the surface is not
adequately protected by crops or crop residue. The main
limitation is the very low moisture supply. Stubble
mulching, chiseling, discing, and other tillage methods
that keep all or part of the crop residue on the surface
help prevent soil blowing as well as conserve soil
moisture. Timely water application and proper application
rate increase the efficiency of a sprinkler irrigation
system. Crop residue, green manure crops, and feedlot
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manure help maintain or improve the content of organic
matter and fertility.

These soils are suited to use as rangeland, and this
use is effective in controlling soil blowing. Overgrazing,
improper haying time, and improper mowing height
reduce the protective cover and cause deterioration of
the native plants. Overgrazing also can cause severe soil
losses from soil blowing and create smal! blowouts.
Proper grazing use, timely deferment of grazing or
haying, and a system of use and rest that varies from
year to year help maintain or improve the range
condition.

The Duda soil in this complex is suited to trees and
shrubs in windbreaks, but special practices are required.
The Tassel soil is not suited because of shallowness to
bedrock and the very low available water capacity. The
limitations and hazards for the Duda soil are the loose
surface layer, soil blowing, covering of seedlings by
drifting sand in high winds, the very low moisture supply,
and competition for moisture from weeds and
undesirable grasses. Planting the trees and shrubs by
hand with minimal disturbance of the soil helps prevent
soil blowing. Irrigation can supply moisture. Competing
weeds and grasses can be controlled by hand hoeing in
areas near the trees.

The Duda soil generally is suited to use as sites for
houses without basements and to local roads and
streets. The Tassel soil generally is not suited to septic
tank absorption fields because of shallowness to
bedrock. A substitute site is needed. On the Duda soil,
building up or mounding the septic tank absorption field
site with suitable fill material increases the filtering
capacity of the field. Seepage can contaminate the
ground water. The Tassel soil generally is not suited to
sewage lagoons because of its shallowness to bedrock.
A substitute site is needed. Sewage lagoons can be
constructed on the Duda soil if they are lined or sealed
to prevent seepage. On the Duda soil, the walls or sides
of shallow excavations can be shored to prevent
sloughing or caving. On Tassel and Duda soils, the soft
bedrock generally can be easily excavated for
construction of houses with basements or for buildings
that have deep foundations. Small commercial buildings
need to be properly designed to accommodate the
slope, or the soil can be graded to an acceptable
gradient. On the Tassel soil, the soft bedrock needs to
be excavated in constructing roads and streets.

The soils in this complex are assigned to capability
units Vle-5, dryland, and IVe-11, irrigated. The Duda soil
is in the Sandy range site and in windbreak suitability
group 7. The Tassel soil is in the Shallow Limy range site
and in windbreak suitability group 10.

Fu—Fluvaquents, slity. These soils are deep and
level and are very poorly drained. They are in low areas
on bottom lands. These soils usually are covered by 3 to
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12 inches of water. Areas commonly are long and
narrow and range from 5 to 80 acres in size.

Typically, the surface layer consists of decaying
organic matter; it is about 12 inches thick. The
underlying material is dark gray and very dark gray silt
loam to a depth of more than 60 inches. The texture,
color, and thickness of these soils vary from one area to
another.

Included with these soils in mapping are small areas of
Gannett and Gibbon soils. Gannett soils are in slightly
higher positions and do not have water covering the
surface. Gibbon soils are somewhat poorly drained and
have a water table at a depth of 1.5 to 3 feet. The
included soils make up less than 10 percent of the map
unit.

Permeability is moderate. Runoff is ponded. The
available water capacity is high. The content of organic
matter is very high.

All of the acreage of these soils is in cattails, rushes,
and other semiaquatic plants. The areas provide good
habitat for wetland wildlife and waterfowl.

These soils are not suited to crops, grasses, or trees.
They are also not suited to sanitary facilities or building
site development.

These soils are assigned to capability unit Vlllw-7 and
windbreak suitability group 10.

Gb-—Gannett siit loam, overwash, 0 to 2 percent
slopes. This is a deep, nearly level, very poorly drained
soil in ponded areas on bottom lands. The areas range
from 5 to 150 acres in size.

Typically, the surface layer is covered by about 11
inches of overwash material that is light gray, very friable’
silt loam in the upper part and gray, mottled, friable siit
loam in the lower part. The original surface layer, ‘
between depths of 11 and 30 inches, is dark gray, friable
silt loam. The subsurface layer is dark gray, friable very
fine sandy loam about 20 inches thick. The underlying
material is stratified, dark gray, gray, and light gray very
fine sandy loam to a depth of more than 60 inches.
There is lime throughout the soil.

Included with this soil in mapping are small areas of
the very poorly drained Fluvaquents, silty, which usually
are covered by shallow water. Also included are areas of
Gibbon 'soils, which are somewhat poorly drained and
have a water table at a depth of 1.5 to 3.0 feet. Also
included are areas of the somewhat poorly drained
Wann soils, which are sandier throughout than the
Gannett soil. All the included soils are at a slightly higher
elevation than the Gannett soil. The included soils make
up less than 10 percent of the map unit.

Permeability is moderate. Runoff is very slow or is
ponded. The available water capacity is high. The
content of organic matter is high. The seasonal high
water table ranges from 6 inches above the surface in
wet years to a depth of 1 foot in dry years.
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Most of the acreage is in native grasses, which are
mowed for hay (fig. 8). In some areas, the soil is used
for grazing during dry periods. The soil is not suited to
cultivation because it is too wet.

This soil is suited to range or native hay. Improper
haying time and improper mowing height reduce the
protective cover and cause deterioration of the native
plants.

This soil is not suited to trees and shrubs in
windbreaks because of wetness.

This soil is not suited to sanitary facilities, building site
development, and local roads because of ponding.

This soil is assigned to capability unit Vw-7, to the Wet
Land range site, and to windbreak suitability group 10.

Gf—Glbbon silt loam, 0 to 2 percent slopes. This is
a deep, nearly level, and somewhat poorly drained soil
on bottom lands. It is occasionally flooded. The areas
range in size from 15 to 200 acres.
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Typically, the surface layer is dark grayish brown,
friable, calcareous silt loam about 9 inches thick. Below
that, there is a transition layer of light brownish gray,
mottled, very friable, calcareous silt loam about 6 inches
thick.. The underlying material is stratified and
calcareous. It is light gray, mottled very fine sandy loam;
grayish brown, mottled silt loam; and, to a depth of more
than 60 inches, white, mottled very fine sandy loam. In
some areas, the surface layer is very fine sandy loam or
loam. Also, in places, the lower part of the underlying
material is fine sandy loam. In some areas, the soil has a
higher content of clay.

Included with this soil in mapping are small areas of
Fluvaquents, which are very poorly drained and usually
are covered by 3 to 12 inches of water. These soils are .
below the Gibbon soil on the landscape. Also included
are small areas of Gannett soils. Gannett soils are very
poorly drained, and they are at a lower elevation than

Figure 8.—Gannett silt loam, overwash, 0 to 2 percent slopes, is used mainly for hay. The uncut grasses are on Fluvaquents, silty.
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the Gibbon soil. The included soils make up 10 to 15
percent of the map unit.

Permeability is moderate. Runoff is slow. The available
water capacity is high. The content of organic matter is
moderate. The water intake rate for irrigation is
moderate. The seasonal high water table ranges from a
depth of about 1.5 feet in wet years to a depth of 3 feet
in dry years.

Most of the acreage of this soil is in native grasses,
which are used for grazing or mowed for hay. In a few
areas the soil is dry-farmed, and in others it is irrigated.

Under dryland management, this soil is suited to
wheat, alfalfa, and introduced grasses. Occasional
flooding is a hazard. Dams, dikes, and diversions can be
used to protect fields from occasional flooding. A major
limitation is wetness caused by the water table. Crop
residue, green manure crops, and feedlot manure help
maintain or improve the content of organic matter,
fertility, and tilth.

Under irrigation by either gravity or sprinkler systems,
this soil is suited to corn, alfalfa, sugar beets, and pinto
beans. The main hazard is occasional flooding, and the
major limitation is wetness caused by the water table.
Dikes around the area can prevent flooding. Tile
drainage helps lower the water table. Crop residue,
green manure crops, and feedlot manure help maintain
or improve the content of organic matter and fertility.

This soil is suited to use as rangeland, either grazing
or haying. Overgrazing, improper haying time, and
improper mowing height reduce the protective cover and
cause deterioration of the native plants. In addition,
when the soil is wet, overgrazing can cause surface
compaction and the formation of small mounds, making
grazing or hay harvesting difficult. Proper grazing use
and timely deferment of grazing or haying, along with
restricted use during very wet periods, help maintain the
native plants in good condition.

This soil is suited to adapted trees and shrubs in all
types of windbreaks and shelterbelts. Trees and shrubs
that tolerate occasional wetness generally survive and
grow well. The herbaceous vegetation that grows on this
soil is abundant and persistent. Weeds and grasses can
be controlled by cultivating between the rows with
conventional equipment. Appropriate herbicides can be
used in the tree rows. Areas close to the trees can be
hoed by hand or rototilled. Establishing seedlings can be
a problem in wet years. The soil can be tilled and the
seedlings planted after the soil has dried.

This soil is not suited to building sites or septic tank
absorption fields because of flooding. Sewage lagoons
need to be diked for protection against flooding; they
should be constructed on fill material to raise the bottom
of the lagoon to a sufficient height above the seasonal
high water table. Also, lagoons need to be sealed or
lined to prevent seepage. Constructing roads on suitable,
well compacted fill material above flood level and
providing adequate side ditches and culverts help protect
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roads against flood damage and wetness. Good surface
drainage and a gravel moisture barrier in the subgrade
can reduce damage to roads caused by frost action.
Crowning the road by grading and constructing adequate
side ditches help to provide the needed surface
drainage.

This soil is assigned to capability units llw-4, dryland,
and llw-6, irrigated, to the Subirrigated range site, and to
windbreak suitability group 2S.

Gh—Goshen slit loam, 0 to 1 percent slopes. This
is a deep, nearly level, well drained soil in concave
swales on uplands. It is subject to rare flooding. The
areas range from 15 to 1,200 acres in size.

Typically, the surface layer is grayish brown, very
friable silt loam about 5 inches thick. The subsurface
layer is dark grayish brown, very friable silt loam about 5
inches thick. The subsoil is about 26 inches thick. The
upper part is dark grayish brown, friable silty clay loam;
the middle part is grayish brown, friable silty clay loam;
and the lower part is light brownish gray, friable,
calcareous silt loam. The upper part of the underlying
material, to a depth of 48 inches, is light gray,
calcareous silt loam. The lower part is very pale brown,
calcareous silt loam to a depth of more than 60 inches.
In a few small areas, the subsoil contains a dark buried
soil. In a few places, weakly cemented limestone is at a
depth of 40 to 60 inches.

Included with this soil in mapping are small areas of
Alliance, Ksith, and Scott soils. Alliance and Keith soils
are in higher positions on the landscape than the
Goshen soil. Also, the dark color of the surface layer in
Alliance and Keith soils extends to a depth of less than
20 inches. Alliance soils have weakly cemented caliche
at a depth of 40 to 60 inches. Scott soils are finer
textured than the Goshen soil and are in small
depressions. The included soils make up 3 to 8 percent
of the map unit.

Permeability is moderate, and the available water
capacity is high. Runoff is siow. The water intake rate for
irrigation is moderately low. The content of organic
matter is moderate. The surface layer is easily tilled
within a wide range of moisture content.

This soil is mainly farmed. Under dryland management,
it is suited to wheat and grain sorghum. Introduced
grasses can be grown for pasture or mowed for hay. The
main limitation is inadequate rainfall during the growing
season. Soil biowing is a hazard if the surface is not
adequately protected by crops or crop residue. Stubble
mulching, chiseling, discing, and other tillage methods
that keep all or part of the crop residue on the surface
help prevent soil blowing as well as conserve soil
moisture. Crop residue, green manure crops, and feedlot
manure help maintain or improve fertility and the content
of organic matter. Summer fallow is used if wheat is
grown.
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Under irrigation, this soil is suited to corn, alfalfa, sugar
beets, and pinto beans. Introduced grasses and legumes
can be grown for pasture or mowed for hay. Soil blowing
is the main hazard if the surface is not adequately
protected by crops or crop residue. Stubble mulching,
chiseling, discing, and other tillage methods that keep all
or part of the crop residue on the surface help prevent
soil blowing and conserve moisture. Correct design and
proper rate of water application increase the efficiency of
an irrigation system. Crop residue, green manure crops,
and feedlot manure help maintain or improve the content
of organic matter and fertility.

This soil is suited to adapted trees and shrubs in
farmstead, livestock, and field windbreaks. Irrigation can
supply moisture in periods of low rainfall. Competition for
moisture from weeds and grasses can be controlled by
cultivation between the rows and by the use of
appropriate herbicides in the row. Weeds in the row or
near small trees can be hoed by hand or rototilled. A
cover crop between the rows can reduce soil blowing.

Rare flooding is a hazard if this soil is used for sanitary
facilities and building sites. The moderate permeability of
this soil is a limitation for septic tank absorption fields,
but this limitation generally can be overcome by
increasing the size of the absorption field. Sewage
lagoons need to be diked for protection against flooding.
Houses and small commercial buildings can be
constructed on raised and well compacted fill material
for protection against flooding. Roads need to be
designed so that the pavement and subbase are thick
enough to compensate for the low soil strength. Coarser
material can be used for subgrade or base material to
ensure better performance. Constructing roads on
suitable, well compacted fill material above flood level
and providing adequate side ditches and culverts help
protect roads from flood damage.

This soil is assigned to capability units lic-1, dryland,
and |-4, irrigated, to the Silty range site, and to
windbreak suitability group 1.

HaB—Haxtun loamy fine sand, 0 to 3 percent
slopes. This is a deep, nearly level to very gently
sloping, well drained soil in valleys on uplands. The
areas range from 15 to 500 acres in size.

Typically, the surface layer is grayish brown, very
friable loamy fine sand about 13 inches thick. The
subsoil is about 35 inches thick. The upper part is
grayish brown, very friable fine sandy loam, and the
middle part is light brownish gray, very friable sandy clay
loam over a buried layer of dark grayish brown, very
friable sandy clay loam. The lower part of the subsoil is
light brownish gray, very friable loam. The underlying
material to a depth of more than 60 inches is very pale
brown, calcareous very fine sandy loam. In a few small
areas, the surface layer is loamy sand, fine sandy loam,
or sandy loam. In some areas, there is no buried soil.
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Included with this soil in mapping are small areas of
Jayem and Vetal soils. Jayem soils are coarser textured
throughout than the Haxtun soil; they do not have a
buried soil, and the dark color of the surface layer
extends to a depth of less than 20 inches. They are in
slightly higher positions on the landscape. Vetal soils are
on about the same kind of landscape as the Haxtun soil,
but they are coarser textured throughout and do not
have a buried soil. The included soils make up 8 to 12
percent of the map unit.

Permeability is moderate, and the available water
capacity is high. Runoff is slow, and the water intake rate
is high. The content of organic matter is moderately low.
This soil is easily tilled within a wide range of moisture
content. It releases moisture readily to plants.

About half of the acreage of this soil is rangeland. The
grasses are grazed or are mowed for hay. The rest is
farmed. Under dryland management, this soil is suited to
wheat and introduced grasses for hay or pasture. The
main hazard is soil blowing if the surface is not
adequately protected by crops or crop residue. The main
limitation is inadequate rainfall during the growing
season. Stubble mulching, chiseling, discing, and other
conservation tillage methods that keep all or part of the
crop residue on the surface help prevent soil blowing
and conserve soil moisture. Crop residue, green manure
crops, and feedlot manure help maintain or improve the
content of organic matter and fertility. Summer fallow is
used if wheat is grown.

Under irrigation, this soil is suited to corn, sugar beets,
pinto beans, alfalfa, and introduced grasses for hay or
pasture. The main hazard is soil blowing if the surface is
not adequately protected by crops or crop residue.
Stubble mulching, chiseling, discing, and other tillage
methods that keep all or part of the crop residue on the
surface help prevent soil blowing and conserve moisture.
Crop residue, green manure crops, and feedlot manure
help maintain or improve the content of organic matter
and fertility.

This soil is suited to use as rangeland, and this use is
effective in controlling soil blowing. Overgrazing,
improper haying time, and improper mowing height
reduce the protective cover and cause deterioration of
the native plants. Severe losses from soil blowing and
small blowouts can also result. Proper grazing use,
timely deferment of grazing. or haying, and a system of
use and rest that varies from year to year help to
maintain or improve the range condition.

This soil is suited to trees-and shrubs in farmstead,
field, and livestock windbreaks. Soil blowing is a severe
hazard. Native vegetation or a cover crop between the
tree rows helps control soil blowing. Undesirable grasses
and weeds can be controlled by cultivation between the
rows and by herbicides.

The moderate permeability of this soil is a limitation to
its use as septic tank absorption fields, but this limitation
generally can be overcome by increasing the size of the
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field. Sewage lagoons need to be lined or sealed to
prevent seepage. Foundations for buildings need to be
strengthened and backfilled with coarse material to
prevent damage by the shrinking and swelling of the soil.
Good surface drainage can reduce damage to roads and
streets caused by frost action. Crowning the road by
grading and constructing adequate side ditches help to
provide the needed surface drainage. The base material
for roads and streets can be mixed with additives, for
example, hydrated lime, to help prevent shrinking and
swelling.

This soil is assigned to capability units llle-5, dryland,
and llle-10, irrigated, to the Sandy range site, and to
windbreak suitability group 5.

HdB—Haxtun fine sandy loam, 0 to 3 percent
slopes. This is a deep, nearly level to very gently
sloping, well drained soil in valleys on uplands. The
areas range from 15 to 500 acres in size.

Typically, the surface layer is grayish brown, very
friable fine sandy loam about 11 inches thick. The
subsoil is about 39 inches thick. The upper part is
grayish brown, friable loam; the middle part is a buried
layer of dark grayish brown, friable loam; and the lower
part is pale brown, very friable very fine sandy loam. The
underlying material to a depth of more than 60 inches is
light yellowish brown loamy very fine sand. In a few
small areas, the surface layer is sandy loam or loam. In
some areas, there is no buried soil.

Included with this soil in mapping are small areas of
Jayem and Vetal soils. Jayem soils are in slightly higher
positions on the landscape than the Haxtun soil, are
coarser textured throughout, and do not have a buried
soil. In Jayem soils, the dark color of the surface layer
extends to a depth of less than 20 inches. Vetal soils are
on about the same kind of landscape as the Haxtun soil,
but they are coarser textured throughout and do not
have a buried soil. The included soils make up 10 to 15
percent of the map unit.

Permeability is moderate, and the available water
capacity is high. Runoff is slow, and the water intake rate
is moderate. The content of organic matter is moderate.
This soil releases moisture readily to plants.

Most of the acreage is farmed. A few areas are in
native grasses, which are used for grazing or mowed for
hay. Under dryland management, this soil is suited to
wheat. Introduced grasses can be grown for hay or
pasture. The main hazard is soil blowing if the surface is
not adequately protected by crops or crop residue. The
shortage of rainfall during the growing season is a
limitation. Stubble mulching, chiseling, discing, and other
tillage methods that keep all or part of the crop residue
on the surface help prevent soil blowing and conserve
soil moisture. Crop residue, green manure crops, and
teedlot manure help maintain or improve the content of
organic matter and fertility.

Soil survey

Under irrigation, this soil is suited to corn, grain
sorghum, sugar beets, pinto beans, alfalfa, and
introduced grasses for hay or pasture. The main hazard
is soil blowing if the surface is not adequately protected
by crops or crop residue. Stubble mulching, chiseling,
discing, and other tillage methods that keep all or part of
the crop residue on the surface help prevent soil blowing
and conserve moisture. Crop residue, green manure
crops, and feedlot manure help maintain or improve the
content of organic matter and fertility.

This soil is suited to use as rangeland, and this use is
effective in controlling soil blowing and water erosion.
Overgrazing, improper haying time, and improper mowing
height reduce the protective cover and cause
deterioration of the native plants. Severe losses from soil
blowing and small blowouts can also resuit. Proper
grazing use, timely deferment of grazing or haying, and a
system of use and rest that varies from year to year help
to maintain or improve the range condition.

This soil is suited to trees and shrubs in farmstead,
field, and livestock windbreaks. Soil blowing is the major
hazard, and limited rainfall is the major limitation. A cover
crop between the tree rows helps control soil blowing.
Undesirable grasses and weeds can be controlled by
cultivation between the rows and by herbicides. Irrigation
can supply moisture in periods of low rainfall.

The moderate permeability of this soil is a limitation for
septic tank absorption fields, but this limitation generally
can be overcome by increasing the size of the field.
Sewage lagoons need to be lined or sealed to prevent
seepage. Foundations for buildings need to be
strengthened and backfilled with coarse material to
prevent damage resulting from the shrinking and swelling
of the soil. Good surface drainage can reduce damage
to roads and streets caused by frost action. Crowning
the road by grading and constructing adequate side
ditches help to provide the needed surface drainage.
The base material for roads and streets can be mixed
with additives, such as hydrated lime, to help prevent
shrinking and swelling.

This soil is assigned to capability units lle-3, dryland,
and lle-5, irrigated, to the Sandy range site, and to
windbreak suitability group 5.

JaB—Jayem loamy fine sand, 0 to 3 percent
slopes. This is a deep, nearly level to very gently
sloping, well drained soil on ridges, side slopes, and
undulating uplands. The areas range from 15 to 600
acres in size.

Typically, the surface layer is dark grayish brown, very
friable loamy fine sand about 12 inches thick. The upper
part of the subsoil is brown, very friable fine sandy loam
about 6 inches thick. The lower part of the subsoil is
pale brown, very friable fine sandy loam about 6 inches
thick. The underlying material is pale brown fine sandy
loam to.a depth of more than 60 inches. In a few small
areas, the surface layer is loamy sand or fine sand. In
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some areas, the dark surface soil is more than 20 inches
thick.

Included with this soil in mapping are small areas of
Valent soils. Valent soils have more sand throughout and
are in slightly higher positions on the landscape than the
Jayem soil. The included soils make up 12 to 15 percent
of the map unit.

Permeability is moderately rapid, and the available
water capacity is moderate. Runoff is slow, and the
intake rate for irrigation water is high. The content of
organic matter is moderately low. The soil is easily tilled
within a wide range of moisture content.

Most of the acreage is rangeland. The grasses are
used for grazing or are mowed for hay. A few acres are
farmed. Under dryland management, this soil is suited to
wheat. Soil blowing is the major hazard if the surface is
not adequately protected by crops or crop residue. The
shortage of rainfall during the growing season is a
limitation. Stubble mulching, chiseling, discing, and other
tilage methods that keep all or part of the crop residue
on the surface help prevent water erosion and soil
blowing and conserve soil moisture. Crop residue, green
manure crops, and feedlot manure help maintain or
improve the content of organic matter and fertility.
Summer fallow is used if wheat is grown.

Under irrigation, this soil is suited to corn, sugar beets,
pinto beans, alfalfa, legumes, and introduced grasses for
hay or pasture. The major hazards are soil blowing and
water erosion if the surface is not adequately protected
by crops or crop residue. Stubble mulching, chiseling,
discing, and other tillage methods that keep all or part of
the crop residue on the surface help prevent water
erosion and soil blowing and conserve moisture. Crop
residue, green manure crops, and feedlot manure help
maintain or improve the content of organic matter and
fertility.

This soil is suited to use as rangeland, and this use is
effective in controlling soil blowing and water erosion.
Overgrazing, improper haying time, and improper mowing
height reduce the protective cover and cause
deterioration of the native plants. Severe losses from soil
blowing and small blowouts can aiso result. Proper
grazing use, timely deferment of grazing or haying, and a
system of use and rest that varies from year to year help
maintain or improve the range condition.

This soil is suited to trees and shrubs in farmstead,
livestock, and field windbreaks. The rate of survival and
growth of adapted trees is moderate. The main hazards
and limitations are the lack of moisture, soil blowing, and
competition for moisture from weeds and grasses.
Irrigation can supply moisture in periods of low rainfall.
Maintaining strips of sod or a cover crop between the
tree rows helps control soil blowing. Appropriate
herbicides used near the trees and cuitivation between
the tree rows can help control undesirable grasses and
weeds.
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This soil generally is suited to septic tank absorption
fields, sites for houses and small commercial buildings,
and local roads and streets. Sewage lagoons need to be
lined or sealed to prevent seepage. The walls or sides of
shallow excavations can be shored to prevent sloughing
or caving.

This soil is assigned to capability units IVe-5, dryland,
and llle-10, irrigated, to the Sandy range site, and to
windbreak suitability group 5.

JaC—Jayem loamy fine sand, 3 to 6 percent
slopes. This is a deep, gently sloping, well drained soil
on ridges, side slopes, and undulating uplands. The
areas range from 15 to 150 acres in size.

Typically, the surface layer is grayish brown, very
friable loamy fine sand about 10 inches thick. The upper
part of the subsoil is brown, very friable fine sandy loam
about 8 inches thick. The lower part of the subsoil is
pale brown, very friable fine sandy loam about 6 inches
thick. The underlying material is pale brown fine sandy
loam to a depth of more than 60 inches. In a few small
areas, the surface layer is loamy sand. In a few small
areas, the dark surface layer is less than 10 inches thick.

Included with this soil in mapping are small areas of
Valent soils. Valent soils have more sand throughout and
are on about the same kind of landscape as the Jayem
soil. The included soils make up 10 to 15 percent of the
map unit.

Permeability is moderately rapid, and the available
water capacity is moderate. The intake rate for irrigation
water is high, and runoff is slow. The content of organic
matter is moderately low. This soil releases moisture
readily to plants. The soil is easily tilled within a wide
range of moisture content.

Most of the acreage is rangeland, and the grasses are
grazed or mowed for hay. A small acreage is farmed.
Under dryland management, this soil is suited to wheat.
The main hazards are soil blowing and water erosion if
the surface is not adequately protected by crops or crop
residue. Insufficient rainfall during the growing season is
a limitation. Stubble mulching, chiseling, discing, and
other tillage methods that keep all or part of the crop
residue on the surface help prevent soil blowing and
water erosion and conserve soil moisture. Crop residue,
green manure crops, and feedlot manure help maintain
or improve the content of organic matter and fertility.
Summer fallow is used if wheat is grown.

Under sprinkler irrigation, this soil is suited to corn,
alfalfa, and introduced grasses for hay or pasture. Water
erosion and soil blowing are the major hazards if the
surface is not adequately protected by crops or crop
residue. Stubble mulching, chiseling, discing, and other
tillage methods that keep all or part of the crop residue
on the surface help prevent water erosion and soil
blowing and conserve moisture. Crop residue, green
manure crops, and feedlot manure help maintain or
improve the content of organic matter and fertility.
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This soil is suited to use as rangeland, and this use is
effective in controlling water erosion and soil blowing.
Overgrazing, improper haying time, and improper mowing
height reduce the protective cover and cause
deterioration of the native plants. Severe losses from soil
blowing and small blowouts can also result. Proper
grazing use, timely deferment of grazing, and a system
of use and rest that varies from year to year help to
- maintain or improve the range condition.

This soil is suited to trees and shrubs in farmstead,
livestock, and field -windbreaks. The major hazards and
limitations are insufficient moisture, soil blowing,
competition for moisture from weeds and grasses, and
slope and excessive runoff. Irrigation can supply
moisture in periods of low rainfall. Soil blowing can be
controlled by maintaining strips of sod or a cover crop
between the tree rows. Weeds and grasses between the
rows can be controlled by cultivating with conventional
equipment. In the rows, appropriate herbicides can be
applied or the areas can be hand-hoed. Trees planted
on the contour in combination with terraces help prevent
erosion and excessive runoff.

This soil generally is suited to use as building sites and
to septic tank absorption fields and local roads and
streets. Sewage lagoons need to be lined or sealed to
prevent seepage. Small commercial buildings need to be
properly designed to accommodate the slope, or the soil
can be graded to an acceptable gradient. The walls or
sides of shallow excavations can be shored to prevent
sloughing or caving.

This soil is assigned to capability units IVe-5, dryland,
and {Ve-10, irrigated, to the Sandy range site, and to
windbreak suitability group 5.

JeB—Jayem fine sandy loam, 0 to 3 percent
slopes. This is a deep, nearly level to very gently
sloping, well drained soil on ridges and side slopes on
uplands. The areas of this soil range from 15 to 600
acres in size.

Typically, the surface layer is dark grayish brown, very
friable fine sandy loam about 11 inches thick. The
subsoil is brown, very friable fine sandy loam about 10
inches thick. The underlying material is yellowish brown
fine sandy loam in the upper part and light yellowish
brown loamy fine sand in the lower part to a depth of
more than 60 inches. In a few small areas, the surface
layer is sandy loam. In some areas, the dark surface
layer is more than 20 inches thick,

Included with this soil in mapping are small areas of
Creighton, Valent, and Vetal soils. Creighton soils are
calcareous and are on about the same kind of landscape
as the Jayem soil. Valent soils are in higher positions on
the landscape and have more sand throughout. Vetal
soils are at a lower elevation than the Jayem soil, and
the dark color of the surface layer extends to a depth of
more than 20 inches. The included soils make up 10 to
15 percent of the map unit.

Soil survey

Permeability is moderately rapid, and the available
water capacity is high. The intake rate for irrigation water
is moderately high, and runoff is slow. The content of
organic matter is moderately low. This soil releases
moisture readily to plants and is easily tilled within a wide
range of moisture content.

About 60 percent of the acreage is rangeland; the
grasses are grazed or are mowed for hay. About 40
percent of the acreage is farmed. Most of the cropland is
irrigated.

Under dryland management, this soil is suited to wheat
and grain sorghum. Soil blowing and water erosion are
the main hazards if the surface is not adequately
protected by crops or crop residue. Insufficient rainfall
during the growing season is a limitation. Stubble
mulching, chiseling, discing, and other tillage methods
that keep all or part of the crop residue on the surface
help prevent soil blowing and water erosion and
conserve soil moisture. Crop residue, green manure
crops, and feedlot manure help maintain or improve the
content of organic matter and fertility. Summer fallow is
used if wheat is grown.

Under irrigation, this soil is suited to corn, sugar beets,
pinto beans, alfalfa, legumes, and introduced grasses for
hay or pasture. Soil blowing is the main hazard if the
surface is not adequately protected by crops or crop
residue. Stubble mulching, chiseling, discing, and other
tillage methods that keep all or part of the crop residue
on the surface help prevent soil blowing and conserve
moisture. Crop residue, green manure crops, and feedlot
manure help maintain or improve the content of organic
matter and fertility.

This soil is suited to use as rangeland, and this use is
effective in controlling soil blowing and water erosion.
Overgrazing, improper haying time, and improper mowing
height reduce the protective cover and cause the native
plants to deteriorate. Severe soil losses from soil blowing
and small blowouts can also result. Proper grazing use,
timely deferment of grazing or haying, and a system of
use and rest that varies from year to year help maintain
or improve the range condition.

This soil is suited to trees and shrubs in windbreaks.
The rate of survival and growth of adapted trees is
moderate. The major hazards and limitations are
insufficient moisture, soil blowing, and competition for
moisture from weeds and grasses. Irrigation can supply
moisture in periods of low rainfall. Native vegetation or a
cover crop between the rows of trees helps control soil
blowing. Undesirable grasses and weeds can be
controlled by cultivating between the rows with
conventional equipment or by using appropriate
herbicides.

This soil generally is suited to septic tank absorption
fields and local roads and streets and to use as sites for
houses and small commercial buildings. Sewage lagoons
need to be lined or sealed to prevent seepage. The
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walls or sides of shallow excavations can be shored to
prevent sloughing or caving.

This soil is assigned to capability units lile-3, dryland,
and lle-8, irrigated, to the Sandy range site, and to
windbreak suitability group 5.

JcC—Jayem fine sandy loam, 3 to 6 percent
slopes. This is a deep, gently sloping, well drained soil
on ridges, side slopes, and undulating uplands. The
areas of this soil range from 15 to 200 acres in size.

Typically, the surface layer is grayish brown, very
friable fine sandy loam about 5 inches thick. The
subsurface layer is grayish brown, very friable fine sandy
loam about 5 inches thick. The subsoil is pale brown,
very friable fine sandy loam about 9 inches thick. The
underlying material is very pale brown fine sandy loam to
a depth of more than 60 inches. In a few small areas,
the surface layer is sandy loam or loamy sand.

Included with this soil in mapping are small areas of
Creighton and Valent soils. Creighton soils are
calcareous and are on similar landscapes. Valent soils
have more sand throughout than the Jayem soil and are
slightly higher on the landscape. The included soils make
up about 5 to 8 percent of the map unit.

Permeability is moderately rapid, and the available
water capacity is high. The content of organic matter is
moderately low. The water intake rate for irrigation is
moderately high. Runoff is medium. This soil releases
moisture readily to plants.

Most of the acreage is rangeland. The grasses are
used for grazing or are mowed for hay. A small acreage
is farmed. Under dryland management, this soil is suited
to wheat. Soil blowing and water erosion are the major
hazards if the surface is not adequately protected by
crops or crop residue. Insufficient rainfall during the
growing season is a limitation. Stubble mulching,
chiseling, discing, and other tillage methods that keep all
or part of the crop residue on the surface help prevent
soil blowing and water erosion as well as conserve soil
moisture. Crop residue, green manure crops, and feediot
manure help maintain or improve the content of organic
matter and fertility. Summer fallow is used if wheat is
grown.

Under sprinkler irrigation, this soil is suited to corn,
sugar beets, pinto beans, alfalfa, legumes, and
introduced grasses for hay or pasture. The major
hazards are soil blowing and water erosion if the surface
is not adequately protected by crops or crop residue.
Stubble mulching, chiseling, discing, and other tillage
methods that keep all or part of the crop residue on the
surface help prevent soil blowing and water erosion and
conserve moisture. Timely water application and a
" properly designed sprinkler system guard against serious
water erosion. Crop residue, green manure crops, and
feedlot manure help maintain or improve the content of
organic matter and fertility.
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This soil is suited to use as rangeland, and this use is
effective in controlling water erosion and soil blowing.
Overgrazing, improper haying time, and improper mowing
height reduce the protective cover and cause the native
plants to deteriorate. Overgrazing can result in severe
losses from soil blowing and create small blowouts.
Proper grazing use, timely deferment of grazing or
haying, and a system of use and rest that varies from
year to year help to maintain or improve the range
condition.

This soil is suited to trees and shrubs in windbreaks.
The rate of survival and growth of adapted trees is
moderate. The major hazards and limitations are
insufficient moisture, soil blowing, competition for
moisture from weeds and grasses, and slope and
excessive runoff. Irrigation can supply moisture in
periods of low rainfall. Soil blowing can be controlled by
maintaining strips of sod or a cover crop between the
tree rows. Cultivation generally needs to be restricted to
the tree rows. Weeds and grasses can be controlled by
the use of appropriate herbicides. Trees can be planted
on the contour in combination with terraces to help
prevent erosion and excessive runoff.

This soil generally is suited to use as septic tank
absorption fields and sites for houses and to local roads
and streets. Sewage lagoons need to be lined or sealed
to prevent seepage. Small commercial buildings need to
be properly designed to accommodate the slope, or the
soil can be graded to an acceptable gradient. The walis
or sides of shallow excavations can be shored to
prevent sloughing or caving.

This soil is assigned to capability units IVe-3, dryland,
and llle-8, irrigated, to the Sandy range site, and to
windbreak suitability group 5.

KeB—Keith silt loam, 1 to 3 percent slopes. This is
a deep, very gently sloping, well drained soil on uplands.
The areas range in size from 15 to 150 acres.

Typically, the surface layer is grayish brown, very
friable silt loam about 6 inches thick. The subsoil is
about 17 inches thick. The upper part is grayish brown,
friable silty clay loam, and the lower part is pale brown,
very friable silt loam. The underlying material is very pale
brown silt loam to a depth of more than 60 inches. In a
few small areas, the surface layer is loam.

Included with this soil in mapping are smail areas of
Goshen, Kuma, and Ulysses soils. In Goshen and Kuma
soils, the dark color of the surface layer extends to a
depth of more than 20 inches. Unlike the Keith soil,
Kuma soils have a buried soil. Kuma soils are on the
same kind of landscape as the Keith soil. Ulysses soils
are higher on the landscape, and the subsoil is not so
strongly developed as that of the Keith soil. The included
soils make up 8 to 12 percent of the map unit.

Permeability is moderate, and the available water
capacity is high. Runoff is medium. The intake rate for
irrigation water is moderately low. The content of organic
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matter is moderate. This soil releases moisture readily to
plants.

Most of the acreage of this soil is farmed. Under
dryland management, this soil is suited to wheat.
Introduced grasses can be grown for hay or pasture.
Water erosion and soil blowing are the major hazards if
the surface is not adequately protected by crops or crop
residue. A shortage of rainfall during the growing season
is a limitation. Terraces and grassed waterways help
prevent water erosion. Stubble mulching, chiseling,
discing, and other tillage methods that keep all or part of
the crop residue on the surface help prevent soil blowing
and water erosion as well as conserve soil moisture.
Crop residue, green manure crops, and feedlot manure
help maintain or improve the content of organic matter,
fertility, and tilth and also increase the infiltration of
water. Summer fallow is used if wheat is grown.

Under irrigation, this soil is suited to corn, sugar beets,
pinto beans, alfalfa, and introduced grasses for hay or
pasture. Water erosion and soil blowing are the major
hazards if the surface is not adequately protected by
crops or crop residue. Stubble mulching, chiseling,
discing, and other tillage methods that keep all or part of
the crop residue on the surface help prevent water
erosion and soil blowing and conserve soil moisture.
Crop residue; green manure crops, and feedlot manure
help maintain or improve the content of organic matter
and fertility.

This soil is suited to adapted trees and shrubs in
farmstead, livestock, and field windbreaks. The major
hazards are drought, competition for moisture from
weeds and undesirable grasses, water erosion, and soil
blowing. Irrigation can supply moisture in periods of low
rainfall. Cultivation between the tree rows with
conventional equipment and use of appropriate
herbicides in the row help control weeds and undesirable
grasses. Trees planted on the contour in combination
with terraces help prevent water erosion. A cover crop
between the rows can reduce soil blowing.

This soil generally is suited to use as septic tank
absorption fields and building sites for houses with
basements. Sewage lagoons need to be lined or sealed
to prevent seepage, and grading is required to modify
the slope and shape the lagoon. Foundations for houses
without basements and small commercial buildings need
to be strengthened and backfilled with coarse material to
prevent damage by the shrinking and swelling of the soil.
Roads and streets need to be designed so that the
pavement and subbase are thick enough to compensate
for the low strength of the soil. Coarser material can be
used for subgrade or base material to ensure better
performance.

This soil is assigned to capability units lle-1, dryland,
and lle-4, irrigated, to the Silty range site, and to
windbreak suitability group 3.
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KeC2—Keith silt loam, 3 to 6 percent slopes,
eroded. This is a deep, gently sloping, well drained soil
on uplands. Small rills and gullies 2 to 4 inches deep are
common. In a few places, erosion has removed the
surface layer, exposing the silty clay loam subsoil. The
areas range in size from 15 to 180 acres.

Typically, the surface layer is grayish brown, very
friable silt loam about 5 inches thick. The subsoil is
about 15 inches thick. The upper part is grayish brown,
friable silty clay loam, and the lower part is very pale
brown, very friable silt loam. The underlying material is
pale brown, calcareous silt loam in the upper part and
very pale brown, calcareous silt loam in the lower part to
a depth of more than 60 inches. In a few small areas the
surface layer is loam or silty clay loam.

Included with this soil in mapping are small areas of
Kuma and Ulysses soils. Kuma soils are below the Keith
soil on the landscape; the dark color of their surface
layer extends to a depth of more than 20 inches.
Ulysses soils are on about the same kind of landscape,
and the subsoil is not so developed as that of the Keith
soil. The included soils make up 8 to 12 percent of the
map unit.

Permeability is moderate, and the available water
capacity is high. Runoff is medium. The water intake rate
for irrigation is moderately low. The content of organic
matter is moderate. This soil releases moisture readily to
plants.

Most of the acreage of this soil is farmed. Under
dryland management, this soil is suited to wheat.
Introduced grasses can be grown for hay or pasture.
Water erosion and soil blowing are the major hazards if
the surface is not adequately protected by crops or crop
residue. A shortage of rainfall during the growing season
is a limitation. Terraces and grassed waterways help
control water erosioh. Stubble mulching, chiseling,
discing, and other tillage methods that keep all or part of
the crop residue on the surface help prevent water
erosion and soil blowing as well as conserve soil
moisture. Crop residue, green manure crops, and feedlot
manure help maintain or improve the content of organic
matter, fertility, and tilth and also increase the infiltration
of water. Summer fallow is used if wheat is grown.

Under sprinkler irrigation, this soil is suited to corn,
sugar beets, pinto beans, and alfalfa. Introduced grasses
can be grown for hay or pasture. Water erosion and soil
blowing are the major hazards if the surface is not
adequately protected by crops or crop residue. A
correctly designed irrigation system and timely water
application increase the efficiency of irrigation and help
protect against water erosion. Stubble muiching,
chiseling, discing, and other tillage methods that keep all
or part of the crop residue on the surface help prevent
water erosion and soil blowing and conserve moisture.
Crop residue, green manure crops, and feedlot manure
help maintain or improve the content of organic matter
and fertility.
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This soil is suited to trees and shrubs in windbreaks.
The main hazards are drought, competition for moisture
from weeds and undesirable grasses, water erosion, and
soil blowing. Irrigation can supply moisture in periods of
low rainfall. Cultivation between the rows with
conventional equipment and the use of appropriate
herbicides in the row help control weeds and undesirable
grasses. Trees planted on the contour in combination
with terraces help prevent water erosion. Strips of sod or
a cover crop between the tree rows can reduce soil
blowing.

This soil generally is suited to septic tank absorption
fields and to use as sites for houses with basements.
Sewage lagoons need to be lined or sealed to prevent
seepage, and grading is required to modify the slope and
shape the lagoon. Foundations for houses without
basements and small commercial buildings need to be
strengthened and backfilled with coarse material to
prevent damage by the shrinking and sweiling of the soil.
Small commercial buildings need to be properly designed
to accommodate the slope, or the soil can be graded to
an acceptable gradient. Roads and streets need to be
designed so that the pavement and subbase are thick
enough to compensate for the low strength of the soil.
Coarser material can be used for subgrade or base
material to ensure better performance.

This soil is assigned to capability units llle-1, dryland,
and llle-4, irrigated, to the Silty range site, and to
windbreak suitability group 3.

Ku—Kuma silt loam, 0 to 1 percent slopes. This is a
deep, nearly level, well drained soil on uplands. The
areas of this soil range from 15 to 5,000 acres in size.

Typically, the surface layer is grayish brown, very
friable silt loam about 5 inches thick. The subsoil is
about 37 inches thick. The upper part is grayish brown,
very friable silt loam, and the middle part is grayish
brown, friable silty clay loam over a buried soil of dark
grayish brown, friable silty clay loam. The lower part of
the subsoil is light brownish gray, very friable silt loam.
The upper part of the underlying material is pale brown
silt loam, and the lower part is very pale brown loam to a
depth of more than 60 inches. In a few small areas, the
surface layer is loam. Also, in a few small areas, weakly
cemented limestone is at a depth of 40 to 60 inches. In
some concave swales, there is no buried soil.

Included with this soil in mapping are small areas of
Alliance, Keith, and Scott soils. Alliance soils are slightly
higher on the landscape than the Kuma soil and do not
have a buried soil. They have weakly cemented caliche
at a depth of 40 to 60 inches. Keith soils do not have a
buried soil and are on about the same kind of landscape
as the Kuma soil. Scott soils are poorly drained and are
in small depressions. They have a finer textured subsoil
than that of the Kuma soil. The included soils make up 8
to 12 percent of the map unit.
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Permeability is moderate, and the available water
capacity is high. Runoff is slow. The water intake rate for
irrigation is moderately low. The content of organic
matter is moderate. The surface layer is easily tilled. This
soil releases moisture readily to plants.

Most of the acreage of this soil is farmed. Under
dryland farming, this soil is suited to wheat. Introduced
grasses can be grown for hay or pasture. The main
limitation is inadequate rainfall during the growing
season. Soil blowing is a hazard if the surface is not
adequately protected by crops or crop residue. Stubbie
mulching, chiseling, discing, and other tillage methods
that keep all or part of the crop residue on the surface
help prevent soil blowing as well as conserve soil
moisture. Crop residue, green manure crops, and feedlot
manure help maintain or improve the content of organic
matter and fertility. Summer fallow is used if wheat is
grown.

Under irrigation, this soil is suited to corn, sugar beets,
pinto beans, alfalfa, and introduced grasses for hay or
pasture. Soil blowing is a hazard if the surface is not
adequately protected by crops or crop residue. Stubble
mulching, chiseling, discing, and other tillage methods
that keep all or part of the crop residue on the surface
help prevent soil blowing and also conserve soil
moisture. Crop residue, green manure crops, and feedlot
manure help maintain or improve the content of organic
matter and fertility.

This soil is suited to trees and shrubs in field,
farmstead, or livestock windbreaks. Inadequate rainfall
during the growing season is the main concern.
Undesirable grasses and weeds can be controlled by
cultivating between the rows and by use of selective
herbicides. Irrigation can supply moisture in periods of
low rainfall. Annual cover crops between the rows can
reduce soil blowing.

This soil generally is suited to use as sites for
dwellings and small commercial buildings. The moderate
permeability is a limitation for septic tank absorption
fields, but this limitation can generally be overcome by
increasing the size of the absorption field. Sewage
lagoons need to be lined or sealed to prevent seepage.
Roads and streets need to be designed so that the
pavement and subbase are thick enough to compensate
for the low strength of the soil. Coarser material can be
used for subgrade or base material to ensure better
performance.

This soil is assigned to capability units llc-1, dryland,
and |-4, irrigated, to the Silty range site, and to
windbreak suitability group 3.

KuB—Kuma silt loam, 1 to 3 percent slopes. This is
a deep, very gently sloping, well drained soil on uplands.
The areas range from 10 to 1,500 acres in size.

Typically, the surface layer is grayish brown, very
friable silt loam about 5 inches thick. The subsoil is
about 32 inches thick. The upper part is grayish brown,
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very friable silt loam, and the middle part is grayish
brown, friable silty clay loam over a buried layer of dark
gray, friable silt loam. The lower part of the subsoil is
grayish brown, very friable silt loam. The upper part of
the underlying material is light brownish gray silt loam,
and the lower part is very pale brown silt loam to a depth
of more than 60 inches. In a few small areas, the
surface layer is loam. In some concave swales, there is
no buried soil.

Included with this soil in mapping are small areas of
Alliance and Keith soils. These soils are on about the
same kind of landscape as the Kuma soil. Unlike the
Kuma soil, Alliance soils do not have a buried soil and
have weakly cemented caliche at a depth of 40 to 60
inches. Keith soils do not have a buried soil, and the
color of the surface layer extends to a depth of less than
20 inches. The included soils make up 10 to 15 percent
of the map unit.

Permeability is moderate, and the available water
capacity is high. Runoff is medium. The water intake rate
is moderately low. The content of organic matter is
moderate. This soil releases moisture readily to plants.

Most of the acreage of this soil is farmed. Under
dryland management, this soil is suited to wheat.
Introduced grasses can be grown for pasture or hay.
Water erosion and soil blowing are the main hazards if
the surface is not adequately protected by crops or crop
residue. The main limitation is inadequate rainfall during
the growing season. Terraces and grassed waterways
help control water erosion. Stubble mulching, chiseling,
discing, and other tillage methods that keep all or part of
the crop residue on the surface help prevent water
erosion and soil blowing as well as conserve soil
moisture. Crop residue, green manure crops, and feedlot
manure help maintain or improve the content of organic
matter, fertility, and tilth and also increase infiltration of
water. Summer fallow is used if wheat is grown.

Under irrigation, this soil is suited to corn, sugar beets,
pinto beans, alfalfa, and introduced grasses for hay or
pasture. Water erosion and soil blowing are the main
hazards if the surface is not adequately protected by
crops or crop residue. Stubble mulching, chiseling,
discing, and other tillage methods that keep all or part of
the crop residue on the surface help prevent water
erosion and soil blowing and conserve soil moisture.
Crop residue, green manure crops, and feedlot manure
help maintain or improve the content of organic matter
and fertility.

This soil is suited to trees and shrubs in field,
farmstead, or livestock windbreaks. The principal
hazards are drought, competition for moisture from
weeds and undesirable grasses, water erosion, and soil
blowing. Irrigation can provide needed moisture during
periods of insufficient rainfall. Cultivation between the
rows with conventional equipment and selective use of
herbicides in the row help control weeds and undesirable
grasses. Trees can be planted on the contour in
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combination with terraces to help prevent excessive
erosion and runoff. Annual cover crops between the
rows can reduce soil blowing.

This soil generally is suited to use as a site for houses
and small commercial buildings. The moderate
permeability is a limitation for septic tank absorption
fields, but this limitation generally can be overcome by
increasing the size of the absorption field. Sewage
lagoons need to be lined or sealed to prevent seepage,
and grading is required to modify the slope and shape
the lagoon. Roads and streets need to be designed so
that the pavement and subbase are thick enough to
compensate for the low strength of the soil. Coarser
material can be used for subgrade or base material to
ensure better performance.

This soil is assigned to capability units lle-1, dryland,
and lle-4, irrigated, to the Silty range site, and to
windbreak suitability group 3.

KuC—Kuma silt loam, 3 to 6 percent slopes. This is
a deep, gently sloping, well drained soil on uplands. The
areas of this soil range from 15 to 320 acres in size.

Typically, the surface layer is grayish brown, very
friable silt loam about 5 inches thick. The subsoil is
about 29 inches thick. The upper part is grayish brown,
very friable silt loam, and the middle part is grayish
brown, friable silty clay loam over a buried soil of dark
grayish brown, friable silty clay loam. The lower part of
the subsoil is grayish brown, very friable silt loam. The
underlying material is light brownish gray silt loam to a
depth of more than 60 inches. In a few small areas, the
surface layer is loam.

Included with this soil in mapping are small areas of
Keith soils on about the same kind of landscape as the
Kuma soil. In Keith soils, the dark color of the surface
layer extends to a depth of less than 20 inches, and
there is no buried soil. The included soils make up 15
percent of the map unit.

Permeability is moderate, and the available water
capacity is high. Runoff is medium. The water intake rate
for irrigation is moderately low. The content of organic
matter is moderate. This soil releases moisture readily to
plants.

Most of the acreage is farmed. Under dryland
management, this soil is suited to wheat. Introduced
grasses can be grown for pasture or hay. Water erosion
and soil blowing are the main hazards if the surface is
not adequately protected by crops or crop residue.
Terraces and grassed. waterways help control serious
water erosion. Stubble mulching, chiseling, discing, and
other tillage methods that keep all or part of the crop
residue on the surface help prevent water erosion and
soil blowing as well as conserve soil moisture. Crop
residue, green manure crops, and feedlot manure help
maintain or improve the content of organic matter,
fertility, and tilth and also increase infiltration of water.
Summer fallow is used if wheat is grown.
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Under irrigation, this soil is suited to corn, sugar beets,
pinto beans, alfalfa, and introduced grasses for hay or
pasture. Water erosion and soil blowing are the main
hazards if the surface is not adequately protected by
crops or crop residue. Stubble mulching, chiseling,
discing, and other tillage methods that keep all or part of
the crop residue on the surface help prevent water
erosion and soil blowing and also conserve moisture.
Crop residue, green manure crops, and feedlot manure
help maintain or improve the content of organic matter
and fertility.

This soil is suited to trees and shrubs in field,
farmstead, or livestock windbreaks. The main hazards
are drought, competition for moisture from weeds and
grasses, water erosion, and soil blowing. Supplemental
watering can supply the needed moisture during periods
of insufficient rainfall. Cultivation between the rows with
conventional equipment and the use of appropriate
herbicides in the row help control weeds and undesirable
grasses. Trees can be planted on the contour in
combination with terraces to help prevent excessive
erosion and runoff. Annual cover crops between the
rows can reduce soil blowing.

This soil generally is suited to use as a site for
buildings. The moderate permeability is a limitation for
septic tank absorption fields, but this limitation generally
can be overcome by increasing the size of the
absorption field. Sewage lagoons need to be lined or
sealed to prevent seepage, and grading is required to
modify the slope and shape the lagoon. Small
commercial buildings need to be properly designed to
accommodate the slope, or the soil can be graded to an
acceptable gradient. Roads and streets need to be
designed so that the pavement and subbase are thick
enough to compensate for the low strength of the soil.
Coarser material can be used for subgrade or base
material to ensure better performance.

This soil is assigned to capability units llle-1, dryland,
and llle-4, irrigated, to the Silty range site, and to
windbreak suitability group 3.

LaB—Laird fine sandy loam, 0 to 3 percent slopes.
This is a deep, nearly level to very gently sloping,
moderately well drained soil on uplands. It is in swales
between sandhilis. The areas of this soil range from 15
to 320 acres in size.

Typically, the surface layer is grayish brown, very
friable fine sandy loam about 10 inches thick. Below the
surface layer there is a transition layer of light brownish
gray, very friable fine sandy loam about 6 inches thick.
The underlying material is light gray very fine sandy loam
in the upper part and fine sandy loam in the lower part to
a depth of more than 60 inches. In a few small areas,
the surface layer is loamy fine sand.

Included with this soil in mapping are small areas of
Creighton soils, which have a finer textured subsoil and
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are higher on the landscape than the Laird soil. These
soils make up 2 to 5 percent of the map unit.

Permeability is moderately rapid, and the available
water capacity is high. Runoff is slow. The water intake
rate is moderate. The content of organic matter is
moderately low. Reaction is strongly alkaline. Plants on
this soil are moderately to strongly affected by soluble
salts.

About half the acreage is farmed. The cropland is
mainly irrigated. The rest of the acreage is in native
grasses, which are grazed or mowed for hay.

Under dryland management, this soil is poorly suited
to wheat. Soil blowing is a hazard if the surface is not
adequately protected by crops or crop residue. Stubble
mulching, chiseling, discing and other tillage methods
that keep all or part of the crop residue on the soil
surface help prevent soil blowing as well as conserve
soil moisture. The high content of calcium carbonate and
soluble salts inhibits seed germination and plant growth.
Fertility needs to be balanced because the alkalinity and
salinity make many nutrients unavailable. Crop residue,
green manure crops, and feediot manure help maintain
or improve the content of organic matter, fertility, and
soil tilth and also help increase infiltration of water.
Chemical amendments are needed to neutralize the
alkali. The kind and amount of chemical amendments to
apply can be determined by soil tests.

Under irrigation, this soil is poorly suited to most crops.
However, corn and alfalfa can be grown. Soil blowing is
a hazard if the surface is not adequately protected by
crops or crop residue. The major limitations are
excessive alkalinity and salinity. A large amount of water
is needed to leach the lime and salts to a lower depth,
Commercial fertilizers and chemical amendments may
also be needed. Crop residue, green manure crops, and
feedlot manure help maintain or improve the content of
organic matter, fertility, and soil tilth and also help
increase the infiltration of water. Stubble muiching,
chiseling, discing, and other tillage methods that keep all
or part of the crop residue on the surface help prevent
soil blowing as well as conserve moisture.

This soil is suited to use as rangeland, and this use is
effective in controlling soil blowing. Overgrazing,
improper haying time, and improper mowing height
reduce the protective cover and cause deterioration of
the native plants. Proper grazing use, timely deferment
of grazing or haying, and a system of use and rest that
varies from year to year help maintain or improve the
range condition.

This soil is poorly suited to trees and shrubs in
windbreaks. The main limitations and hazards are the
high salinity and alkalinity of the soil, competition from
undesirable grasses and weeds, difficulty in establishing
seedlings in wet years, and insufficient moisture. Only
those trees and shrubs that tolerate saline-alkali
conditions should be planted. Cultivation can control
weeds and undesirable grasses. In wet years, planting
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can be delayed until the soil is sufficiently dry. Irrigation
can supply moisture in periods of insufficient rainfall.

This soil is generally suited to use as sites for houses
and small commercial buildings. Seepage from septic
tank absorption fields can contaminate the ground water.
Sewage lagoons need to be lined or sealed to prevent
seepage. The walls and sides of shallow excavations
can be shored to prevent sloughing or caving. Good
surface drainage can reduce damage to roads and
streets caused by frost action. Crowning the road by
grading and constructing adequate side ditches help to
provide the needed surface drainage.

This soil is assigned to capability units IVs-1, dryland,
and 1Vs-6, irrigated, to the Saline Lowland range site,
and to windbreak suitability group 9N.

Ma—Mace slit loam, 0 to 1 percent slopes. This is a
moderately deep, nearly level, well drained soil on
upland plains. The areas of this soil range from 10 to
2,000 acres in size.

Typically, the surface layer is grayish brown, very
friable silt loam about 5 inches thick. The subsoil is
about 18 inches thick. The upper part is grayish brown,
friable clay loam; the middle part is dark grayish brown,
friable silty clay loam; and the lower part is light brownish
gray, very friable, calcareous silt loam. The underlying
material is light gray, calcareous silt loam to a depth of
30 inches. Below that, white, calcareous weakly
cemented caliche extends to a depth of more than 60
inches. In some areas, the dark color of the surface
layer and of the upper and middle parts of the subsoil
‘extends to a depth of more than 20 inches. Also, in
some areas, the subsoil has more sand.

Included with this soil in mapping are smali areas of
Alliance, Canyon, Kuma, and Scott soils. Alliance soils
are in higher positions on the landscape than the Mace
soil and do not have weakly cemented caliche above a
depth of 40 inches. Canyon soils are on ridgetops and
knolls and have weakly cemented caliche at a depth of
less than 20 inches. Kuma soils are in lower positions on
the landscape, do not have bedrock above a depth of 60
inches, and have a dark buried soil. Scott soils are deep,
have more clay in the subsoil, and are in depressions.
The included soils make up 10 to 15 percent of the map
unit.

Permeability is moderately slow, and the available
water capacity is moderate. The water intake rate is
moderately low. The content of organic matter is
moderate. The weakly cemented caliche restricts root
development below a depth of 30 inches. The surface
layer is easily tilled within a wide range of moisture
content. Runoff is slow.

This soil is used mainly for crops. Under dryland
management, it is suited to wheat. Introduced grasses
can be grown for hay and pasture. The main limitations
are the moderately deep root zone and inadequate
rainfall during the growing season. Soil blowing is a
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hazard if the surface is not adequately protected by
crops or crop residuse. Stubble mulching, chiseling,
discing, and other tillage methods that keep all or part of
the crop residue on the surface help prevent soil blowing
as well as conserve soil moisture. Crop residue, green
manure crops, and feedlot manure help maintain or
improve the content of organic matter and fertility.
Summer fallow is used if wheat is grown.

Under irrigation, this soil is suited to corn, sugar beets,
pinto beans, alfalfa, and introduced grasses. Soil blowing
is a hazard if the surface is not adequately protected by
crops or crop residue. Stubble mulching, chiseling,
discing, and other tillage methods that keep all or part of
the crop residue on the surface help prevent soil blowing
and also conserve moisture. Crop residue, green manure
crops, and feedlot manure help maintain or improve the
content of organic matter and fertility and also increase
the infiltration of water.

This soil is suited to adapted trees and shrubs in
windbreaks. The rate of survival of adapted trees is
good; the growth rate is moderate. Drought, competition
for moisture from weeds and grasses, and soil blowing
are the major hazards. Irrigation can supply moisture in
periods of low rainfall. Herbicides help control
undesirable grasses and weeds in the tree rows. Weeds
in the row or near young trees can be hoed by hand or
rototilled. A cover crop between the rows hslps reduce
soil blowing.

Building up or mounding the septic tank absorption
field site with suitable fill material increases the filtering
capacity of the field. Sewage lagoons can be contructed
on this soil if the bottom of the lagoon is sealed after
excavation to prevent seepage. Foundations for houses
and small commercial buildings need to be strengthened
and backfilled with coarse material to prevent damage
caused by the shrinking and swelling of the soil. The soft
bedrock generally can be easily excavated for
construction of houses with basements or buildings that
have deep foundations. Roads and streets need to be
designed so that the surface pavement and subbase are
thick enough to compensate for the low strength of the
soil. Coarser material can be used for subgrade or base
material to ensure better performance.

This soil is assigned to capability units lic-1, dryland,
and -4, irrigated, to the Silty range site, and to
windbreak suitability group 6R.

MaB—Mace silt loam, 1 to 3 percent slopes. This is
a moderately deep, very gently sloping, well drained soil
on upland slopes. The areas of this soil range from'10 to
100 acres in size.

Typically, the surface layer is grayish brown, very
friable silt loam about § inches thick. The subsoil is
about 15 inches thick. The upper part is grayish brown,
friable clay loam; the middle part is dark grayish brown,
friable silty clay loam; and the lower part is light brownish
gray, very friable silt loam. The underlying material to a
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depth of 28 inches is light gray, calcareous silt loam.
Below that, white, calcareous, weakly cemented caliche
extends to a depth of more than 60 inches. In a few
areas, the dark color of the surface layer and of the
upper and middle parts of the subsoil extends to a depth
of more than 20 inches. Also, in some areas the subsoil
has more sand.

Included with this soil in mapping are small areas of
Alliance and Canyon soils. Alliance soils are higher on
the landscape than the Mace soil and do not have
weakly cemented caliche above a depth of 40 inches.
Canyon soils are on ridgetops and knolls and have
weakly cemented caliche at a depth of less than 20
inches. The included soils make up 10 to 15 percent of
the map unit.

Permeability is moderately slow, and the available
water capacity is moderate. The water intake rate is
moderately low. The content of organic matter is
moderate. The weakly cemented caliche restricts root
development below a depth of 28 inches. The surface
layer is easily tilled within a wide range of moisture
content. Runoff is medium.

This soil is used mainly for crops. Under dryland
management, this soil is suited to wheat. Introduced
grasses can be grown for hay and pasture. The main
hazards are water erosion and soil blowing if the surface
is not adequately protected by crops or crop residue.
The major limitations are the moderately deep root zone
and insufficient rainfall during the growing season.
Terraces and grassed waterways reduce water erosion.
Stubble mulching, chiseling, discing, and other tillage
methods that keep all or part of the crop residue on the
surface reduce water erosion and soil blowing as well as
conserve soil moisture. Crop residue, green manure
crops, and feedlot manure help maintain or improve the
content of organic matter, fertility, and infiltration of
water. Summer fallow is used if wheat is grown.

Under irrigation, this soil is suited to corn, sugar beets,
pinto beans, alfalfa, and introduced grasses. The main
hazards are water erosion and soil blowing if the surface
is not adequately protected by crops or crop residue.
The major limitation is the moderately deep root zone.
Efficient management of irrigation water is a concern.
Stubble mulching, chiseling, discing, and other tillage
methods that keep all or part of the crop residue on the
surface help prevent water erosion and soil biowing and
also conserve moisture. Crop residue, green manure
crops, and feediot manure help maintain or improve the
content of organic matter, fertility, and tiith and also
increase infiltration of water.

This soil is suited to trees and shrubs in windbreaks.
The major limitations and hazards are drought,
competition from weeds and grasses, the moderate
available water capacity, and soil blowing. Irrigation can
supply the moisture needed in periods of insufficient
rainfall. Cultivating between the rows with conventional
equipment can control undesirable grasses and weeds.
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Herbicides or hand hoeing helps control weeds in the
row. Annual cover crops can control soil blowing.

Building up or mounding a septic tank absorption field
site with suitable fill material increases the filtering
capacity of the field. Sewage lagoons can be
constructed on this soil if the bottom of the lagoon is
sealed to prevent seepage. Foundations for houses and
small commercial buildings need to be strengthened and
backfilled with coarse material to prevent damage
caused by the shrinking and swelling of the soil. The soft
bedrock generally can be easily excavated for
construction of houses with basements or buildings that
have deep foundations. Roads and streets need to be
designed so that the pavement and subbase are thick
enough to compensate for the low strength of the soil.
Coarser material can be used for subgrade or base
material to ensure better performance.

This soil is assigned to capability units lle-1, dryland,
and lle-4, irrigated, to the Silty range site, and to
windbreak suitability group 6R.

Mc—Mace-Alliance silt loams, 0 to 1 percent
slopes. This complex consists of a moderately deep
Mace soil and a deep Alliance soil. The soils are well
drained. They are nearly level and are on upland plains.
These soils are in areas so intricately mixed or so small
that it was not practical to map them separately. The
mapped areas range from 20 to 500 acres in size and
are about 45 to 55 percent Mace soil and 25 to 30
percent Alliance soil.

Typically, the Mace soil has a surface layer of grayish
brown, very friable silt loam about 6 inches thick. The
subsoil is about 18 inches thick. The upper part is
grayish brown, friable clay loam; the middle part is dark
grayish brown, friable silty clay loam; and the lower part
is light brownish gray, very friable silt loam. The
underlying material, to a depth of 30 inches, is light gray,
calcareous silt loam. Below that, white, calcareous,
weakly cemented caliche extends to a depth of more
than 60 inches. In a few areas, the dark color of the
surface layer and of the upper and middle parts of the
subsoil extends to a depth of more than 20 inches. Also,
in some areas, the subsoil has more sand.

Typically, the Alliance soil has a surface layer of
grayish brown, very friable silt loam about 12 inches
thick. The subsoil is about 9 inches thick. The upper part
is light brownish gray, friable silty clay loam, and the
lower part is light brownish gray, very friable silt loam.
The underilying material, to a depth of 45 inches, is very
pale brown, calcareous very fine sandy loam. Below that,
white, calcareous, weakly cemented caliche extends to a
depth of more than 60 inches.

Included with these soils in mapping are small areas of
Canyon and Kuma soils. Canyon soils are shallow and
well drained. They are on higher knolls. Kuma soils are
deep and well drained. They are in lower positions on
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the landscape and have a buried layer. The included
soils make up 15 to 25 percent of the mapped areas.

Permeability is moderately slow. The available water
capacity is moderate in the Mace soil and high in the
Alliance soil. The water intake rate is moderately low.
These soils have a moderate content of organic matter.
Woeakly cemented caliche restricts root development in
the Mace soi!l below a depth of 30 inches.

Most of the acreage is farmed. Under dryland
management, the soils are suited to wheat. Introduced
grasses can be grown for hay and pasture. The major
limitation is the lack of adequate rainfall during the
growing season. Soil blowing is a hazard if the surface is
not adequately protected by crops or crop residue.
Stubble mulching, chiseling, discing, and other tillage
methods that keep all or part of the crop residue on the
surface help prevent soil blowing and also conserve soil
moisture. Crop residue, green manure crops, and feedlot
manure help maintain or improve the content of organic
matter and fertility. Summer fallow is used if wheat is
grown.

Under irrigation, these soils are suited to corn, sugar
beets, pinto beans, alfalfa, and introduced grasses. Soil
blowing is a hazard if the surface is not adequately
protected by crops or crop residue. Stubble mulching,
chiseling, discing, and other tillage methods that keep all
or part of the crop residue on the surface help prevent
soil blowing and also conserve moisture. Crop residuse,
green manure crops, and feedlot manure help maintain
or improve the content of organic matter and fertility.

These soils are suited to adapted trees and shrubs in
windbreaks. The survival rate of tree seedlings is good;
the growth rate is moderate. Drought, compaetition for
moisture from weeds and grasses, and soil blowing are
the major hazards. Irrigation can supply moisture in
periods of low rainfall. The use of appropriate herbicides
in the row can help control undesirable grasses and
weeds. Weeds in the row or near small trees can be
eliminated by hand hoeing or rototilling. A cover crop
between the rows can reduce soil blowing.

The Alliance soil generally is suited to use as sites for
houses and small commercial buildings. Building up or
mounding the septic tank absorption field site with
suitable fill material increases the filtering capacity of the
field. The moderately slow permeability of the Alliance
soil is a limitation for septic tank absorption fields, but
this limitation generally can be overcome by increasing
the size of the absorption field. Sewage lagoons can be
constructed on these soils if the bottom of the lagoon is
sealed to prevent seepage. The walls or sides of shallow
excavations on the Alliance soil can be shored to
prevent sloughing or caving. Foundations for houses and
small commercial buildings on the Mace soil need to be
strengthened and backfilled with coarse material to
prevent damage by the shrinking and swelling of the soil.
On the Mace soil, the soft bedrock generally can be
easily excavated for construction of dwellings with
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basements or buildings that have deep foundations. On
the Mace soil, roads and streets need to be designed so
that the surface pavement and subbase are thick
enough to compensate for the low strength of the soil.
Coarser material can be used for subgrade or base
material to ensure better performance. On the Alliance
soil, damage to roads and streets caused by frost action
can be reduced by providing good surface drainage.
Crowning the road by grading and constructing adequate
side ditches help to provide the needed surface
drainage.

These soils are assigned to capability units llc-1,
dryland, and |-4, irrigated, and to the Silty range site. The
Mace soil is in windbreak suitability group 6R, and the
Alliance soil is in windbreak suitability group 3.

McB—Mace-Alliance siit loams, 1 to 3 percent
slopes. This complex consists of moderately deep, well
drained Mace soil and deep, well drained Alliance soil.
The soils are very gently sloping and are on uplands.
These soils are in areas so intricately mixed or so small
that it was not practical to map them separately. The
mapped areas range from 15 to 320 acres in size and
consist of about 45 to 55 percent Mace soil and 25 to 30
percent Alliance soil.

Typically, the Mace soil has a surface layer of grayish
brown, very friable silt loam about 5 inches thick. The
subsoil is about 15 inches thick. The upper part is
grayish brown, friable clay loam; the middle part is dark
grayish brown, friable silty clay loam; and the lower part
is light brownish gray, very friable silt loam. The
underlying material, to a depth of 28 inches, is light gray,
calcareous silt loam. Below that, white, calcareous,
weakly cemented caliche extends to a depth of more
than 60 inches. In some areas, the subsoil has more
sand.

Typically, the Alliance soil has a surface layer of
grayish brown, very friable silt loam about 8 inches thick.
The subsoil is about 12 inches thick. The upper part is
grayish brown, friable silty clay loam, and the lower part
is pale brown, very friable silt loam. The underlying
material is very pale brown very fine sandy loam to a
depth of 50 inches. Below that, white, calcareous,
weakly cemented caliche extends to a depth of more
than 60 inches. In a few small areas, the surface layer is
very fine sandy loam.

Included with these soils in mapping are small areas of
Canyon and Rosebud soils. Canyon soils are well
drained and shallow and are on rounded knolls higher on
the landscape. Rosebud soils are well drained and
moderately deep, are higher on the landscape, and have
a coarser subsoil than that of the Mace or Alliance soil.
The included soils make up 15 to 25 percent of the
mapped areas.

Permeability is moderately slow. The available water
capacity is moderate in the Mace soil and high in the
Alliance soil. The water intake rate is moderately low.
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The content of organic matter is moderate. Weakly
cemented caliche restricts root development in the Mace
soil at a depth of 28 inches.

Most of the acreage is farmed. Under dryland
management, the soils are suited to wheat. Introduced
grasses can be grown for hay and pasture. The major
hazards are water erosion and soil blowing if the surface
is not adequately protected by crops or crop residue.
Inadequate rainfall during the growing season is a
limitation. If the slopes are long and smooth enough,
terracing and farming on the contour help prevent water
erosion. Stubble mulching, chiseling, discing, and other
tilage methods that keep all or part of the crop residue
on the surface help:prevent water erosion and soil
blowing as well as conserve soil moisture. Crop residue,
green manure crops, and feedlot manure help maintain
or improve the content of organic matter and fertility.
Summer fallow is used if wheat is grown.

Under irrigation, the soils are suited to corn, sugar
beets, pinto beans, alfalfa, and introduced grasses. The
main hazards are water erosion and soil blowing if the
surface is not adequately protected by crops or crop
residue. Stubble mulching, chiseling, discing, and other
tilage methods that keep all or part of the crop residue
on the surface help prevent water erosion and soil
blowing as well as conserve soil moisture. Crop residue,
green manure crops, and feedlot manure help maintain
or improve the content of organic matter, fertility, and
tith and also increase infiltration of water.

These soils are suited to adapted trees and shrubs in
windbreaks. The survival rate of tree seedlings is good,;
the growth rate is moderate. Drought, competition for
moisture from weeds and grasses, and soil blowing are
the major hazards. Irrigation can supply moisture in
periods of low rainfall. Herbicides can help control
undesirable grasses and weeds in the tree rows. Weeds
in the row or near small trees can be eliminated by hand
hoeing or rototilling. A cover crop between rows can
reduce soil blowing.

The Alliance soil generally is suited to use as sites for
houses and small commercial buildings, but onsite
investigation is needed. Building up or mounding the
septic tank absorption field site with suitable fill material
increases the filtering capacity of the field. The
moderately slow permeability of the Alliance soil is a
limitation for septic tank absorption fields, but this
limitation generally can be overcome by increasing the
size of the field. Sewage lagoons can be constructed.in
areas of this complex if the bottom of the lagoon is
sealed after excavation to prevent seepage. Grading is
required to modify the slope and shape the lagoon. The
walls or sides of shallow excavations on the Alliance soil
can be temporarily shored to prevent sloughing or
caving. Foundations for houses and small commercial
buildings on the Mace soil need to be strengthened and
backfilled with coarse material to prevent damage
caused by the shrinking and swelling of the soil. On the
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Mace soil, the soft bedrock generally can be easily
excavated for construction of houses with basements or
buildings that have deep foundations. On the Mace soil,
roads and streets need to be designed so that the
pavement and subbase are thick enough to compensate
for the low strength of the soil. Coarser material can be
used for subgrade or base material to ensure better
performance. On the Alliance soil, good surface drainage
can reduce damage to roads and streets caused by frost
action. Crowning the road by grading and constructing
adequate side ditches help to provide the needed
surface drainage.

These soils are assigned to capability units lle-1,
dryland, and lle-4, irrigated, and to the Silty range site.
The Mace soil is in windbreak suitability group 6R, and
the Alliance soil is in windbreak suitability group 3.

Mm—McCash very fine sandy loam, 0 to 1 percent
slopes. This is a deep, nearly level, and well drained soil
in swales on uplands. The areas commonly are long and
narrow and range from 5 to 150 acres in size.

Typically, the surface layer is grayish brown, very
friable very fine sandy loam about 5 inches thick. The
subsurface layer is grayish brown, very friable very fine
sandy loam about 11 inches thick. The subsoil is grayish
brown, very friable and friable very fine sandy loam
about 30 inches thick. The underlying material to a depth
of more than 60 inches is pale brown very fine sandy
loam. In some areas, the surface layer is lighter in color.
Also, in places, the subsoil has more clay.

Included with this soil in mapping are small areas of
Ascalon, Goshen, Kuma, Satanta, and Woodly soils.
Ascalon and Satanta soils have more fine sand and clay
than the McCash soil, and the dark color of the surface
layer does not extend below a depth of 20 inches. These
soils are in slightly higher positions on the landscape
than the McCash soil. Goshen and Kuma soils have
more silt and clay and less very fine sand. They are in
positions on the landscape similar to those of the
McCash soil. Woodly soils have more fine sand and clay
and are on similar landscapes. The included soils make
up less than 10 percent of the map unit.

Permeability is moderate. The available water capacity
is high. The content of organic matter is moderately low.
The irrigation water intake rate is moderate. Runoff is
slow. The soil is easily tilled within a wide range of
moisture content.

This soil is used mainly for crops. In a few areas, it is
irrigated. Some of the acreage is in native or reseeded
grasses. The grasses are used for grazing or are mowed
for hay.

Under dryland management, this soil is suited to
wheat, introduced grasses, and alfalfa. The main
limitation is a shortage of rainfall during the growing
season. Soil blowing is a hazard if the surface is not
adequately protected by crops or crop residue. Stubble
mulching, chiseling, discing, and other tillage methods
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that keep all or part of the crop residue on the surface
help prevent soil blowing and also conserve soil
moisture. Crop residue, green manure crops, and feedlot
manure help maintain or improve the content of organic
matter, fertility, and tilth and also increase infiltration of
water. Summer fallow is used if wheat is grown.

Under sprinkler irrigation, this soil is suited to corn,
alfalfa, and introduced grasses. Corn is the main crop.
Gravity irrigation systems may not be practical because
the surrounding soils are undulating and have a
moderately high water intake rate. Soil blowing is the
major hazard if the surface is not adequately protected
by crops or crop residue. Stubble mulching, chiseling,
discing, and other tillage methods that keep all or part of
the crop residue on the surface help prevent soil blowing
and also conserve soil moisture. Returning crop residue
to the soil helps maintain or improve fertility and the
content of organic matter. Efficient management of
irrigation water is a concern.

This soil is suited to use as rangeland, and this use is
effective in controlling soil blowing. Overgrazing,
improper haying time, and improper mowing height
reduce the protective cover and cause deterioration of
the native plants. Proper grazing use, timely deferment
of grazing or haying, and a system of use and rest that
varies from year to year help maintain or improve the
range condition.

This soil is suited to trees and shrubs in all types of
windbreaks. Competition for moisture from grasses and
weeds is the major hazard to the establishment of
seedlings. Cultivating between tree rows and using
selective herbicides around young trees help to conserve
moisture.

This soil generally is suited to use as a site for houses
and small commercial buildings. The moderate
permeability of this soil is a limitation for septic tank
absorption fields, but this limitation generally can be
overcome by increasing the size of the absorption field.
Sewage lagoons need to be lined or sealed to prevent
seepage. The walls or sides of shallow excavations can
be shored to prevent sloughing or caving. Good surface
drainage can reduce damage to roads and streets
caused by frost action. Crowning the road by grading
and constructing adequate side ditches help to provide
the needed surface drainage.

This soil is assigned to capability units llc-1, dryland,
and |-6, irrigated, to the Silty range site, and to
windbreak suitability group 1.

Mo—McCook slit loam, 0 to 2 percent slopes. This
is a deep, nearly level to very gently sloping and well
drained soil on bottom lands and low stream terraces. It
is rarely flooded. The areas range from 20 to 80 acres in
size.

Typically, the surface layer is grayish brown, very
friable silt loam about 10 inches thick. Below that, there
is a transition layer of light brownish gray, very friable silt
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loam about 8 inches thick. The underlying material is
pale brown, finely stratified silt loam in the upper part,
light brownish gray silt loam in the middle part, and light
brownish gray very fine sandy loam in the lower part to a
depth of more than 60 inches. In some areas, the
surface layer is less than 8 inches thick. In places, the
underlying material is fine sandy loam.

Included with this soil in mapping are small areas of
Bridget soils, which are on the same type of landscape.
Unlike the McCook soil, Bridget soils are not stratified.
These soils make up 5 to 10 percent of the map unit.

Permeability is moderate. Runoff is slow. The available
water capacity is high. The content of organic matter is
moderate, generally from 2 to 4 percent. The irrigation
water intake rate is moderate. Tilth is good.

This soil is used mainly for crops. In most areas, it is
irrigated.

Under dryland management, this soil is suited to
wheat, alfalfa, and introduced grasses. The main
limitation is a shortage of rainfall during the growing
season. Soil blowing and water erosion are hazards if
the surface is not adequately protected by crops or crop
residue. Stubble mulching, chiseling, discing, and other
tillage methods that keep all or part of the crop residue
on the surface help prevent soil blowing and water
erosion as well as conserve soil moisture. Crop residue,
green manure crops, and feedlot manure help maintain
or improve the content of organic matter, fertility, and
tith and also increase infiltration of water. Commercial
fertilizers are used to build up the fertility of the soil.

Under irrigation, this soil is suited to corn, sugar beets,
pinto beans, alfalfa, and introduced grasses. Soil blowing
is a hazard if the surface is not adequately protected by
crops or crop residue. Stubble mulching, chiseling,
discing, and other tillage methods that keep all or part of
the crop residue on the surface help prevent soil blowing
and also conserve moisture. Crop residue, green manure
crops, and feedlot manure help maintain or improve the
content of organic matter and fertility.

This soil is suited to trees and shrubs in all types of
windbreaks and shelterbelts. The major concerns are
insufficient rainfall and competition for moisture from
weeds and grasses. Irrigation can supply moisture in
periods of low rainfall. Cultivation between the rows of
trees and shrubs with conventional equipment and the
use of appropriate herbicides in the row help control
undesirable grasses and weeds.

The hazard of flooding needs to be considered if this
soil is used for sanitary facilities and as building sites.
The moderate permeability of this soil is a limitation for
septic tank absorption fields, but this limitation generally
can be overcome by increasing the size of the field.
Sewage lagoons need to be diked for protection against
flooding. Houses and buildings can be constructed on
elevated, well compacted fill material as protection
against flooding. Constructing roads on suitable, well
compacted fill material and providing adequate side
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ditches and culverts help protect roads from flood
damage. Good surface drainage can reduce damage to
roads and streets caused by frost action. Crowning the
road by grading and constructing adequate side ditches
help to provide the needed surface drainage.

This soil is assigned to capability units lic-1, dryland,
and |-6, irrigated, to the Silty Lowland range site, and to
windbreak suitability group 1L.

Mp—McCook slit loam, occaslonally flooded, 0 to 2
percent slopes. This is a deep, nearly level to very
gently sloping and moderately well drained soil on
bottom lands and low stream terraces. This soil is
occasionally flooded. The areas range from 20 to 640
acres in size.

Typically, the surface layer is grayish brown, very
friable silt loam about 15 inches thick. Below that, there
is a transition layer of grayish brown, very friable silt
loam about 9 inches thick. The underlying material is
light brownish gray silt loam in the upper part and light
brownish gray, coarsely stratified silt loam in the lower
part to a depth of more than 60 inches. In some areas
the color of the surface layer extends to a depth of less
than 8 inches. Also, in places the underlying material is
fine sandy loam.

Included with this soil in mapping are small areas of
the somewhat poorly drained Gibbon and Wann soils in
slightly lower positions. Also, in places the transition
layer has more clay. The included soils make up 2 to 12
percent of the map unit.

Permeability is moderate. Runoff is slow. The available
water capagcity is high. The content of organic matter is
moderate, generally between 2 and 4 percent. The
irrigation water intake rate is moderate. Tilth is good.

This soil is used mainly for crops. In most areas, it is
irrigated.

Under dryland management, this soil is suited to wheat
and alfalfa. Introduced grasses can be grown for hay or
pasture. The major hazards are occasional flooding after
heavy rains and soil blowing if the surface is not
adequately protected by crops or crop residue. Stubble
mulching, chiseling, discing, and other tillage methods
that keep all or part of the crop residue on the surface
help prevent soil blowing as well as conserve soil
moisture. Crop residue, green manure crops, and feedlot
manure help maintain or improve the content of organic
matter and fertility.

Under irrigation, this soil is suited to corn, sugar beets,
pinto beans, alfalfa, and introduced grasses. Occasional
flooding after heavy rains is a hazard. Soil blowing is
also a hazard if the surface is not adequately protected
by crops or crop residue. Stubble mulching, chiseling,
discing, and other tillage methods that keep all or part of
the crop residue on the surface help prevent soil blowing
as well as conserve moisture. Crop residue, green
manure crops, and feedlot manure help maintain or
improve the content of organic matter and fertility.

47

This soil is suited to trees and shrubs in windbreaks.
The rate of survival is good. Competition for moisture
from weeds and grasses is the major hazard. Weeds and
grasses can be controlled by cultivation with
conventional equipment between the tree rows. Hand
hoeing, rototilling, and appropriate herbicides can be
used in the tree rows.

This soil is not suited to septic tank absorption fields
and to use as a site for houses and small commercial
buildings because of flooding. Sewage lagoons need to
be diked for protection against flooding. Constructing
roads on suitable, well compacted fill material above
flood level and providing adequate side ditches and
culverts help protect roads from flood damage.

This soil is assigned to capability units llw-3, dryland,
and |lw-6, irrigated, to the Silty Lowland range site, and
to windbreak suitability group 1L.

MtB—McCook silt loam, channeled, 0 to 3 percent
slopes. This is a deep, nearly level and very gently
sloping, moderately well drained soil on a flood plain. It
is subject to frequent flooding. This soil is in a single
long, narrow area, which is dissected by channels that
meander back and forth across the flood plain. The
channels are 30 to 80 feet wide and 5 to 20 feet deep.
Slopes are mainly less than 3 percent but are as much
as 6 percent on some narrow benches, on streambanks,
and in some deep gullies. The area is 270 acres in size.

Typically, the surface layer is stratified, light brownish
gray and grayish brown, very friable silt loam about 10
inches thick. Below that, there is a transition layer of
stratified, light brownish gray and grayish brown, very
friable silt loam about 8 inches thick. The underlying
material is stratified, pale brown very fine sandy loam in
the upper part and stratified, light gray silt loam in the
lower part to a depth of more than 60 inches. This soil
contains lime throughout. In-some areas, the surface
layer is not stratified. Also, in places the underlying
material is fine sandy loam.

Included with this soil in mapping are small areas of
Gibbon and Wann soils. These soils are somewhat
poorly drained and are in slightly lower positions. The
included soils make up 3 to 10 percent of the map unit.

Permeability is moderate. The available water capacity
is high. Runoff is slow. The content of organic matter is
moderately low.

This soil is mainly in native grasses, and trees are
numerous in many places. In most areas, the grasses
are used for grazing.

This soil is not suited to cultivation because of
occasional overflow, streambank cutting, and channel
changes.

This soil is suited to use as rangeland, and this use is
effective in controlling soil blowing and water erosion.
Overgrazing and deposition of silt reduce the protective
cover and cause deterioration of the native plants.
Proper grazing use, timely deferment of grazing, and a
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system of use and rest that varies from year to year help
to maintain or improve the range condition.
The areas that are covered with trees and shrubs
provide good cover and habitat for many kinds of wildlife.
This soil is not suited to windbreak plantings because
of streambank cutting and shifting channels. In some
areas, it can be used for wildlife habitat or forestation
plantings if the trees and shrubs are planted by hand.

This soil is not suited to building sites, septic tanks, or
sewage lagoons because of flooding. Constructing roads
on suitable, well compacted fill material above flood level
and providing adequate side ditches and culverts help
protect roads from flood damage.

This soil is assigned to capability unit Viw-7, to the
Silty Overflow range site, and to windbreak suitability
group 10.

OaF—Otero-Canyon loams, 6 to 20 percent slopes.
This complex consists of deep Otero soil and shallow
Canyon soil. Both soils are well drained and are strongly
sloping and steep. They are near natural drainageways
on uplands. The Otero soil is on the lower part of
colluvial side slopes adjacent to the natural
drainageways. The Canyon soil is on the upper part of
side slopes and on ridgetops between side slopes. Many
small drainageways dissect the side slopes. A few
pieces of bedrock material are on the surface in areas of
the Canyon soil. The areas of these soils are so
intricately mixed or so small that it was not practical to
map them separately. This complex consists of about 60
to 79 percent Otero soil and 19 to 26 percent Canyon
soil. The mapped areas range from 20 to 2,000 acres in
size.

Typically, the Otero soil has a surface layer of grayish
brown, very friable loam about 5 inches thick. Below
that, there is a transition layer of light brownish gray,
very friable very fine sandy loam about 7 inches thick.
The underlying material is very pale brown very fine
sandy loam to a depth of more than 60 inches. In a few
small areas, the surface layer is very fine sandy loam,
fine sandy loam, or silt loam.

Typically, the Canyon soil has a surface layer of
grayish brown, very friable loam about 4 inches thick.
Below that, there is a transition layer of light brownish
gray, very friable loam about 6 inches thick. The
underlying material is light gray loam to a depth of 17
inches. Below that, white, calcareous, weakly cemented
caliche extends to a depth of more than 60 inches. In a
few small areas, the surface layer is very fine sandy
loam, fine sandy loam, or silt loam.

Included in mapping are small areas of alluvial material
and Colby soils. The alluvial material is recently
deposited along the natural drainageways. Colby soils
are finer textured than the Otero and Canyon soils and
are at a higher elevation on the landscape. The included
areas make up less than 15 percent of the mapped
areas.
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Permeability is moderately rapid in the Otero soil and
moderate in the Canyon soil. The available water
capacity is high in the Otero soil and low in the Canyon
soil. In both soils, the content of organic matter is low.
Runoff is rapid.

Most of the acreage is in native grasses, which are
used for grazing. These soils are not suited to farming
because of the steepness of slopes, the susceptibility to
water erosion, and the shallowness of the Canyon soil.

These soils are suited to use .as rangeland, and this
use is effective in controlling water erosion and soil
blowing. Overgrazing, improper haying time, and
improper mowing height reduce the protective cover and
cause deterioration of the native plants. Proper grazing
use, timely deferment of grazing, and a system of use
and rest that varies from year to year help maintain or
improve the range condition. Range seeding may be
needed to stabilize severely eroded cropland.

These soils are not suited to trees and shrubs in
windbreaks because of the steepness of slopes and
because of the shallowness and the low available water
capacity of the Canyon soil. In areas of the Otero soil,
trees and shrubs can be planted for wildlife habitat or for
recreation uses. Onsite investigation is needed.

Onsite investigation is needed in areas of these soils
before any engineering practices are started. On the
Otero soil, land shaping and installing septic tank
absorption fields on the contour are generally necessary
for proper operation of the field. The Canyon soil
generally is not suited to septic tank absorption fields
and sewage lagoons because of shallowness to
bedrock. Sewage lagoons on the Otero soil need to be
lined or sealed to prevent seepage, and extensive
grading is required to modify the slope. On the Otero
soil, houses and small commercial buildings need to be
properly designed to accommodate the slope, or the soil
can be graded to an acceptable gradient. On the Canyon
soil the soft bedrock generally can be easily excavated
for construction of houses with basements or buildings
that have deep foundations. Also, cuts and fills generally
are needed to provide a suitable grade for roads and
streets. On the Canyon soil the soft bedrock needs to be
excavated in constructing roads and streets.

The soils in this complex are assigned to capability
unit Vle-1. The Otero soil is in Limy Upland range site,
and the Canyon soil is in Shallow Limy range site. Both
soils are in windbreak suitability group 10.

OaG-—Otero-Canyon loams, 20 to 45 percent
slopes. This complex consists of deep, well drained
Oteto soil and shallow, well drained Canyon soil. Both
soils are steep and very steep and are in deeply
dissected canyon and bluff areas on uplands (fig. 9). The
Otero soil is on lower colluvial side slopes adjacent to
the very narrow natural drainageways at the bottom of
the canyons. The Canyon soil is on ridgetops and on the
upper part of side slopes. A few rock ledges outcrop on
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Figure 9.—Landscape of Otero-Canyon loams, 20 to 45 percent slopes. The Otero soil is on the lower side slopes below the
Canyon soil, which has numerous rock outcrops. Gannett, Wann, and Gibbon soils are on the partly wooded bottom
lands at right center.

the shoulders of side slopes and on ridgetops. Many
small natural drainageways dissect the side slopes. The
areas of these soils are so-intricately mixed or so small
that it was not possible to map them separately. The
mapped areas are about 45 to 62 percent Otero soil and
27 to 46 percent Canyon soil and range from 40 to 4,000
acres in size.

Typically, the Otero soil has a surface layer of dark
grayish brown, very friable loam about 7 inches thick.
Below that, there is a transition layer of light brownish
gray, very friable very fine sandy loam about 9 inches
thick. The underlying material is very pale brown very
fine sandy loam to a depth of more than 60 inches. In a
few small areas, the surface layer is very fine sandy
loam, fine sandy loam, or silt loam.

Typically, the Canyon soil has a surface layer of

grayish brown, very friable loam about 4 inches thick.
Below that, there is a transition layer of light brownish
gray, very friable loam about 4 inches thick. The
underlying material is light gray loam to a depth of 12
inches. Below that, white, calcareous, weakly cemented
caliche extends to a depth of more than 60 inches. In-a
few small areas, the surface layer is very fine sandy
loam, fine sandy loam, or silt loam.

Included with these soils in mapping are small areas of
alluvial material, Colby soils, and rock outcrops. The
alluvial material is recently deposited along the narrow
natural drainageways at the bottom of the canyons.
Colby soils are at a higher elevation on the landscape
and are finer textured than the Otero and Canyon soils.
The rock outcrops are on ridgetops and upper side
slopes in areas of the Canyon soil. They consist of
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carbonate-cemented earth material, limestone, fine-
grained sandstone, and caliche. The included areas
make up 10 to 20 percent of the mapped areas.

Permeability is moderately rapid in the Otero soil and
moderate in the Canyon soil. The available water
capacity is high in the Otero soil and low in tha Canyon
soil. In both soils, the content of organic matter is fow.
Runoff is rapid.

Almost all the acreage is in native grasses, which are
used for grazing. These soils are not suited to crops
because of the steep and very steep slopes.

These soils are suited to use as rangeland, and this
use is effective in controlling soil blowing and water
erosion. Overgrazing reduces the protective cover and
causes deterioration of the native plants. Overgrazing
also can result in severe soil losses from water erosion.
Proper grazing use, timely deferment of grazing, and a
system of use and rest that varies from year to year help
maintain or improve the range condition.

These soils are not suited to trees and shrubs in
windbreaks because the slopes are too steep and
uneven for trees to survive and grow well.

Onsite investigation is needed before any engineering
practices are started. These soils generally are not
suited to sanitary facilities because of the steep and very
steep slopes and because of the shallowness to bedrock
of the Canyon soil. The soft bedrock under the Canyon
soil generally can be easily excavated for construction of
houses with basements or buildings that have deep
foundations. Houses and small commercial buildings
need to be properly designed to accommodate the
slope, or the soil can be graded to an acceptable
gradient. Cutting and filling generally are needed to
provide a suitable grade for roads and streets.

These soils are assigned to capability unit Vlls-4.
Otero soil is in Limy Upland range site, and Canyon soil
is in Shailow Limy range site. Both soils are in windbreak
suitability group 10.

Rs—Rosebud loam, 0 to 1 percent slopes. This is a
moderately deep, nearly level, well drained soil on
uplands. The areas of this soil range from 15 to 500
acres in size.

Typically, the surface layer is grayish brown, very
friable loam about 5 inches thick. The subsoil is about 15
inches thick. The upper part is brown, firm clay loam,
and the lower part is light brownish gray, friable,
calcareous sandy clay loam. The underlying material is
pale brown, calcareous loam to a depth of 34 inches.
Below that, white, calcareous, weakly cemented caliche
extends to a depth of more than 60 inches. In a few
areas, the surface layer is fine sandy loam. In a few
small areas, land leveling has removed the dark surface
layer. In a few areas, the subsoil has less sand.

Included with this soil in mapping are small areas of
Alliance, Ascalon, and Canyon soils. Alliance soils are
deep, are finer textured than the Rosebud soil, and are
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in similar positions on the landscape. Ascalon soils are
deep and are slightly higher on the landscape than the
Rosebud soil. Canyon soils are shallow and are on
rounded knolls higher on the landscape than the
Rosebud soil. The included soils make up 5 to 15
percent of the map unit.

Permeability is moderate. The available water capacity
is moderate. The irrigation water intake rate is moderate,
and runoff is slow. The content of organic matter is
moderate. The surface layer is easily tilled within a wide
range of moisture content. This soil releases moisture
readily to plants.

Most of the acreage of this soil is farmed. Under
dryland management, this soil is suited to wheat.
Introduced grasses can be grown for hay or pasture.
Insufficient rainfall during the growing season is the main
limitation. Soil blowing is a serious hazard if the surface
is not adequately protected by crops or crop residue.
Stubble muiching, chiseling, discing, and other tillage
methods that keep all or part of the crop residue on the
surface help prevent soil blowing as well as conserve
soil moisture. Crop residue, green manure crops, and
feediot manure help maintain or improve the content of
organic matter and fertility. Summer fallow is used if
wheat is grown.

Under irrigation, this soil is suited to corn, sugar beets,
pinto beans, alfalfa, and introduced grasses for hay or
pasture (fig. 10). Soil blowing is a hazard if the surface is
not adequately protected by crops or crop residue.
Stubble mulching, chiseling, discing, and other tillage
methods that keep all or part of the crop residue on the
surface help prevent soil blowing as well as conserve
soil moisture. Efficient management of irrigation water is
a concern. Crop residue, green manure crops, and
feedlot manure help maintain or improve the content of
organic matter and fertility.

This soil is suited to adapted trees and shrubs in
windbreaks. The major limitations and hazards are
drought, competition from weeds and grasses, the
moderate available water capacity, and soil blowing.
Irrigation can supply moisture in periods of insufficient
rainfall. Cultivation between the tree rows with
conventional equipment can control undesirable grasses
and weeds. Appropriate herbicides or hand methods,
such as hoeing, can control weeds in the row. A cover
crop can reduce soil blowing.

This soil generally is suited to use as a site for houses
without basements and small commercial buildings.
Building up or mounding the septic tank absorption field
site with suitable fill material increases the filtering
capacity of the field. Sewage lagoons can be
constructed on this soil if the bottom of the lagoon is
sealed after excavation to prevent seepage. The soft
bedrock generally can be easily excavated for
construction of houses with basements or buildings that
have deep foundations. Good surface drainage can
reduce damage to roads and streets caused by frost
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Figure 10.—This field of sugar beets on Rosebud loam, 0 to 1 percent slopes, is irrigated by a gravity system.

action. Crowning the road by grading and constructing
adequate side ditches help to provide the needed
surface drainage.

This soil is assigned to capability units llc-1, dryland,
and |-7, irrigated, to the Silty range site, and to
windbreak suitability group 6R.

RsB—Rosebud loam, 1 to 3 percent slopes. This is
a moderately deep, very-gently sloping, well drained soil
on ridges and undulating mounds on uplands. The areas
of this soil range from 15 to 150 acres in size.

Typically, the surface layer is grayish brown, very
friable loam about 5 inches thick. The subsoil is about 14

inches thick. The upper part is brown, firm clay loam,
and the lower part is pale brown, friable, calcareous
sandy clay loam. The underlying material is very pale
brown sandy loam to a depth of 31 inches. Below that,
white, calcareous, weakly cemented caliche extends to a
depth of more than 60 inches. In a few small areas, the
surface layer is fine sandy loam. In other small areas,
the surface layer has been removed by land leveling. In
a few areas, the subsoil has less sand.

Included with this soil in mapping are small areas of
Alliance and Canyon soils. The Alliance soils are deep
and silty and are at a slightly lower elevation than the
Rosebud soil. The Canyon soils are shallow and are on
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slightly rounded knolls above the Rosebud soil. The
included soils make up 8 to 15 percent of the map unit.

Permeability is moderate. The available water capacity
is moderate. Runoff is medium, and the water intake rate
is moderate. The content of organic matter is moderate.

Most of the acreage of this soil is farmed. Under
dryland management, this soil is suited to wheat.
Introduced grasses can be grown for hay or pasture. The
major hazards are water erosion and soil blowing if the
surface is not adequately protected by crops or crop
residue. Insufficient rainfall during the growing season
and the moderately deep root zone are limitations.
Terracing and stubble mulching, chiseling, discing, and
other tillage methods that keep all or part of the crop
residue on the surface help prevent water erosion and
soil blowing as well as conserve soil moisture. Crop
residue, green manure crops, and feedlot manure help
maintain or improve the content of organic matter and
fertility. Summer fallow is used if wheat is grown.

Under irrigation, this soil is suited to corn, sugar beets,
pinto beans, alfalfa, and introduced grasses. The main
hazards are water erosion and soil blowing if the surface
is not adequately protected by crops or crop residue.
Stubble mulching, chiseling, discing, and other tillage
methods that keep all or part of the crop residue on the
surface help reduce water erosion and soil blowing and
conserve soil moisture. Crop residue, green manure
crops, and feedlot manure help maintain or improve the
content of organic matter and fertility.

This soil is suited to adapted trees and shrubs in
farmstead, livestock, and field windbreaks. The
limitations and hazards are drought, slope and excessive
runoff, competition for moisture from weeds and
undesirable grasses, the moderate available water
capacity, and soil blowing. Irrigation can supply moisture
in periods of insufficient rainfall. Planting trees on the
contour in combination with terraces allows cultivation
between the tree rows to conserve moisture and control
weeds. A cover crop between the rows reduces soil
blowing.

This soil generally is suited to use as a site for houses
without basements and for small commercial buildings.
Building up or mounding the septic tank absorption field
site with suitable fill material increases the filtering
capacity of the field. Sewage lagoons can be
constructed on this soil if the bottom of the lagoon is
sealed after excavation to prevent seepage. The soft
bedrock generally can be easily excavated for
construction of houses with basements or buildings that
have deep foundations. Good surface drainage reduces
damage to roads and streets caused by frost action.
Crowning the road by grading and constructing adequate
side ditches help to provide the needed surface
drainage.

This soil is assigned to capability units llle-1, dryland,
and llle-7, irrigated, to the Silty range site, and to
windbreak suitability group 6R.
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Rt—Rosebud-Canyon loams, leveled, 0 to 1
percent slopes. This complex consists of moderately
deep Rosebud soil and shallow Canyon soil. Both soils
are well drained, are nearly level, and are on uplands.
The areas of this complex at one time were slightly
hummocky; the Rosebud soil was between hummocks,
and the Canyon soil was on the hummocks. The soils
have been leveled by cutting and filling. The areas of
these soils are so intricately mixed or so small that it
was not practical to map them separately. The mapped
areas range from 20 to 800 acres in size and consist of
about 50 to 60 percent Rosebud soil and 25 to 30
percent Canyon soil.

Typically, the Rosebud soil has a surface layer of
grayish brown, very friable loam about 6 inches thick.
The subsoil is about 13 inches thick. The upper part is
brown, firm clay loam, and the lower part is pale brown,
friable, calcareous sandy clay loam. The underlying
material is very pale brown, calcareous fine sandy loam
to a depth of 32 inches. Below that, white, calcareous,
weakly cemented caliche extends to a depth of more
than 60 inches. In a few small areas, the surface layer
and part of the subsoil have been removed by land
leveling. In a few areas, the subsoil has less sand than is
typical.

Typically, the Canyon soil has a surface layer of
grayish brown, very friable, calcareous loam about 3
inches thick. Below that, there is a transition layer of
light brownish gray, very friable, calcareous fine sandy
loam about 3 inches thick. The underlying material is
very pale brown, calcareous very fine sandy loam to a
depth of 10 inches. Below that, white, calcareous,
weakly cemented caliche extends to a depth of more
than 60 inches. In a few small areas, the surface layer
and transition layer have been removed by leveling.

Included in mapping are small areas of a moderately
deep soil that has a coarser subsoil than that of the
Rosebud soil. This soil makes up less than 15 percent of
the mapped areas.

Rosebud and Canyon soils are moderately permeable.
The available water capacity is moderate in the Rosebud
soil and low in the Canyon soil. The content of organic
matter is moderate in the Rosebud soil and low in the
Canyon soil.

Almost all the acreage of this complex is in gravity-
irrigated crops (fig. 11). Under irrigation, these soils are
suited to corn, sugar beets, pinto beans, alfalfa, and
introduced grasses. Soil blowing is a hazard if the
surface is not adequately protected by crops or crop
residue. The low moisture supply is a limitation. Stubble
mulching, chiseling, discing, and other tillage methods
that keep all or part of the crop residue on the surface
help to prevent soil blowing and to conserve moisture.
Crop residue, green manure crops, and feedlot manure
help maintain or improve the content of organic matter
and fertility.

The Rosebud soil is suited to adapted trees and
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Figure 11.—Pinto beans in an area of Rosebud-Canyon loams, leveled, 0 to 1 percent siopes. The field is irrigated by a gravity
systemn that uses gated pipe.

shrubs in windbreaks. The Canyon soil is not suited
because it is too shallow and limy for trees to survive
and grow well. Onsite investigation is needed to plan a
windbreak in areas of this complex. The main limitations
and hazards on the Rosebud soil are drought,
competition from weeds and undesirable grasses, the
moderate available water capacity, and soil blowing.
Irrigation can supply moisture during periods of
insufficient rainfall. Cultivation between the tree rows and
herbicides can control undesirable grasses and weeds. A
cover crop reduces soil blowing.

The Rosebud soil generally is suited to use as a site
for houses without basements and for small commercial
buildings. Onsite investigation, however, is needed. The

Canyon soil generally is not suited to septic tank
absorption fields and sewage lagoons because of its
shallowness to bedrock. On the Rosebud soil, building
up or mounding the septic tank absorption field site with
suitable fill material increases the filtering capacity of the
field. Sewage lagoons can be constructed in areas of the
Rosebud soil if the bottom of the lagoon is sealed to
prevent seepage. The soft bedrock generally can be
easily excavated in constructing houses with basements
or buildings that have deep foundations. On the Canyon
soil, the soft bedrock generally can be easily excavated
in building roads and streets. On the Rosebud soil, good
surface drainage reduces damage to roads and streets
caused by frost action. Crowning the road by grading
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and constructing adequate side ditches help to provide
the needed surface drainage.

The soils in this complex are assigned to capability
units llls-1, dryland, and llis-7, irrigated. The Rosebud
soil is in the Silty range site and in windbreak suitability
group 6R. The Canyon soil is in the Shallow Limy range
site and in windbreak suitability group 10.

RtB—Rosebud-Canyon loams, 0 to 3 percent
slopes. This complex consists of moderately deep
Rosebud soil and shallow Canyon soil. The soils are well
drained and very gently sloping. They are on slightly
hummocky uplands. The Rosebud soil is between
hummocks, and the Canyon soil is on the hummocks.
The areas of these soils are so intricately mixed or so
small that it was not practical to map them separately.
The mapped areas range in size from 15 to 1,800 acres
and consist of about 50 to 60 percent Rosebud soil and
about 20 to 30 percent Canyon soil.

Typically, the Rosebud soil has a surface layer of
grayish brown, very friable loam about 6 inches thick.
The subsoil is about 14 inches thick. The upper part is
grayish brown, firm clay loam, and the lower part is light
brownish gray, friable, calcareous sandy clay loam. The
underlying material is pale brown, calcareous loam in the
upper part and very pale brown, calcareous very fine
sandy loam in the lower part to a depth of 30 inches.
Below that, white, calcareous, weakly cemented caliche
extends to a depth of more than 60 inches. In a few
small areas, the surface layer is fine sandy loam. In a
few areas, the subsoil has less sand than is typical.

Typically, the Canyon soil has a surface layer of dark
grayish brown, very friable, calcareous loam about 6
inches thick. Below that, there is a transition layer of
light brownish gray, very friable, calcareous loam about 5
inches thick. The underlying material is light gray,
calcareous loam to a depth of 14 inches. Below that,
white, calcareous, weakly cemented caliche extends to a
depth of more than 60 inches.

Included in mapping are small areas of a moderately
deep soil that has a coarser subsoil than that of the
Rosebud soil. This soil is on about the same kind of
landscape as Rosebud and Canyon soils and makes up
less than 15 percent of the mapped areas.

Rosebud and Canyon soils are moderately permeable.
The available water capacity is moderate in the Rosebud
soil and low in the Canyon soil. The content of organic
matter is moderate in the Rosebud soil and low in the
Canyon soil.

Most of the acreage is farmed. Under dryland
management, the soils are suited to wheat. Introduced
grasses can be grown for hay or pasture. The major
limitations are the moderate and low moisture supply and
the shallow to moderately deep root zone. Soil blowing
and water erosion are hazards if the surface is not
adequately protected by crops or crop residue. Stubble
mulching, chiseling, discing, and other tillage methods
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that keep all or part of the crop residue on the surface
help prevent soil blowing and water erosion as well as
conserve soil moisture. Crop residue, green manure
crops, and feedlot manure help maintain or improve the
content of organic matter and fertility. Summer fallow is
used if wheat is grown.

Under irrigation, these soils are suited to corn, sugar
beets, pinto beans, alfalfa, and introduced grasses for
hay or pasture. The major limitation is the shallow to
moderately deep root zone. Soil blowing and water
erosion are hazards if the surface is not adequately
protected by crops or crop residue. Stubble muiching,
chiseling, discing, and other tillage methods that keep all
or part of the crop residue on the surface help prevent
water erosion and soil blowing and conserve soil
moisture. Crop residue, green manure crops, and feedlot
manure help maintain or improve the content of organic
matter and fertility and also help increase the infiltration
of water.

The Rosebud soil is suited to adapted trees and
shrubs in windbreaks. The Canyon soil is not suited to
trees and shrubs in windbreaks because the soil is too
shallow and limy for trees to survive and grow. Onsite
investigation is needed to properly plan a windbreak in
areas of these soils. The major limitations and hazards
on the Rosebud soil are drought, competition from
weeds and undesirable grasses, the moderate available
water capacity, and soil blowing. Irrigation can supply
moisture in periods of insufficient rainfall. Cultivation
between tree rows and appropriate herbicides in the tree
rows can control undesirable grasses and weeds. A
cover crop reduces soil blowing.

The Rosebud soil generally is suited to use as a site
for houses without basements and for small commercial
buildings. Onsite investigation, however, is needed. The
Canyon soil generally is not suited to septic tank
absorption fields and sewage lagoons because of its
shallowness to bedrock. On the Rosebud soil, building
up or mounding the septic tank absorption field site with
suitable fill material increases the filtering capacity of the
soil. Sewage lagoons can be constructed on the
Rosebud soil if they are sealed to prevent seepage. The
soft bedrock generally can be easily excavated in the
construction of buildings that have basements or deep
foundations. On the Canyon soil, the soft bedrock
generally can be easily excavated in building roads and
streets. On the Rosebud soil, good surface drainage
reduces damage to roads and streets caused by frost
action. Crowning the road by grading and constructing
adequate side ditches help to provide the needed
surface drainage.

The soils in this complex are assigned to capability
units Ills-1, dryland, and llis-7, irrigated. The Rosebud
soil is in the Silty range site and in windbreak suitability
group 6R. The Canyon soil is in the Shallow Limy range
site and in windbreak suitability group 10.
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RtC—Rosebud-Canyon loams, 3 to 6 percent
slopes. This complex consists of moderately deep
Rosebud soil and shallow Canyon soil. The soils are well
drained and are gently sloping. They are on slightly
hummocky side slopes of natural drainageways on the
uplands. The Rosebud soil is between hummocks, and
the Canyon soil is on the hummocks. The areas of these
soils are so intricately mixed or so small that it was not
practical to map them separately. The mapped areas
consist of about 50 to 60 percent Rosebud soil and
about 25 to 35 percent Canyon soil and range from 10
to 400 acres in size.

Typically, the Rosebud soil has a surface layer of
grayish brown, very friable loam about 5 inches thick.
The subsoil is about 13 inches thick. The upper part is
brown, firm clay loam, and the lower part is pale brown,
friable, calcareous sandy clay loam. The underlying
material is very pale brown, calcareous fine sandy loam
in the upper part and very pale brown, calcareous sandy
loam in the lower part to a depth of 29 inches. Below
that, white, calcareous, weakly cemented caliche
extends to a depth of more than 60 inches. In a few
small areas, the surface layer is fine sandy loam.

Typically, the Canyon soil has a surface layer of
grayish brown, very friable, calcareous loam about 5
inches thick. Below that, there is a transition layer of
light brownish gray, very friable, calcareous loam about 5
inches thick. The underlying material is light gray,
calcareous loam to a depth of 14 inches. Below that,
white, calcareous, weakly cemented caliche extends to a
depth of more than 60 inches. In a few small areas, the
surface layer is fine sandy loam.

Included in ' mapping are small areas of moderately
deep soils that have a coarser subsoil than that of the
Rosebud soil and are on about the same kind of
landscape as Rosebud and Canyon soils. These
included soils make up less than 10 percent of the
mapped areas.

Rosebud and Canyon soils are moderately permeable.
The available water capacity is moderate in the Rosebud
soil and low in the Canyon soil. The content of organic
matter is moderate in the Rosebud soil and low in the
Canyon soil.

Most of the acreage is farmed, but in a few areas, the
soils are in native grasses, which are used for grazing or
mowed for hay. Under dryland management, the soils
are poorly suited to wheat. Introduced grasses can be
grown for hay or pasture. The major hazards are water
erosion and soil blowing if the surface is not adequately
protected by crops or crop residue. Insufficient rainfall
during the growing season and the shallow to
moderately deep root zone are limitations. Terraces and
farming on the contour help reduce serious water
erosion. Stubble mulching, chiseling, discing, and other
tillage methods that keep all or part of the crop residue
on the surface help reduce water erosion and soil
blowing as well as conserve soil moisture. Crop residue,
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green manure crops, and feedlot manure help maintain
or improve the content of organic matter and fertility.
Summer fallow is used if wheat is grown.

Under sprinkler irrigation, these soils are suited to
corn, alfalfa, and introduced grasses. The main hazards
are water erosion and soil blowing if the surface is not
adequately protected by crops or crop residue. The
shallow to moderately deep root zone is a limitation.
Stubble mulching, chiseling, discing, and other tillage
methods that keep all or part of the crop residue on the
surface help prevent water erosion and soil blowing and
conserve moisture. Crop residue, green manure crops,
and feedlot manure help maintain or improve the content
of organic-matter and fertility.

These soils are suited to use as rangeland, and this
use is effective in controlling water erosion and soil
blowing. Overgrazing, improper haying time, and
improper mowing height reduce the protective cover and
cause deterioration of the native plants. Overgrazing also
can result in severe soil losses from water erosion.
Proper grazing use, timely deferment of grazing or
haying, and a system of use and rest that varies from
year 0 year help maintain or improve the range
condition.

The Rosebud soil is suited to trees in windbreaks. The
Canyon soil is not suited to trees in windbreaks because
it is too shallow and limy for trees to survive and grow.
Onsite investigation is needed to properly plan a
windbreak in areas of these soils. The main limitations
and hazards on the Rosebud soil are drought, slope and
excessive runoff, competition from weeds and
undesirable grasses, the moderate available water
capacity, and soil blowing. Irrigation can supply moisture
in periods of insufficient rainfall. Planting trees on the
contour in combination with terraces allows normal
cultivation between the tree rows, which helps store
moisture and control weeds. A cover crop reduces soil
blowing.

The Rosebud soil generally is suited to use as a site
for houses without basements. Onsite investigation is
needed. The Canyon soil generally is not suited to septic
tank absorption fields and sewage lagoons because of
its shallowness to bedrock. On the Rosebud soil, raising
or mounding the septic tank absorption field site with
suitable fill material increases the filtering capacity of the
field. Sewage lagoons can be constructed on the
Rosebud soil if they are lined or sealed to prevent
seepage. The soft bedrock generally can be easily
excavated in constructing houses with basements or
buildings that have deep foundations. Small commercial
buildings need to be properly designed to accommodate
the slope, or the soil can be graded to an acceptable
gradient. On the Canyon soil, the soft bedrock generally
can be easily excavated for roads and streets. On the
Rosebud soil, good surface drainage reduces damage to
roads and streets caused by frost action. Crowning the
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road by grading and constructing adequate side ditches
help to provide the needed surface drainage.

These soils are assigned to capability units IVe-1,
dryland, and IVe-7, irrigated. The Rosebud soil is in the
Silty range site and in windbreak suitability group 6R.
The Canyon soil is in the Shallow Limy range site and in
windbreak suitability group 10.

RtD2—Rosebud-Canyon loams, 6 to 11 percent
slopes, eroded. This complex consists of moderately
deep Rosebud soil and shallow Canyon soil. These soils
are well drained and are strongly sloping. They are on
upland ridgetops and side slopes of natural
drainageways. Numerous small rills and gullies 3 to 12
inches deep dissect the slopes. In many places, part or
all of the original surface soil has been removed by
erosion. In a few places, the underlying weakly
cemented caliche is exposed at the surface. The areas
of these soils are so intricately mixed or so small that it
was not practical to map them separately. The mapped
areas of this complex are about 40 to 55 percent
Rosebud soil and 25 to 40 percent Canyon soil, and they
range in size from 15 to 600 acres.

Typically, the Rosebud soil has a surface layer of
grayish brown, very friable loam about 4 inches thick.
The subsoil is about 9 inches thick. The upper part is
grayish brown, friable clay loam, and the lower part is
light brownish gray, friable loam. The underlying material
is light gray, calcareous sandy loam to a depth of 21
inches. Below that, white, calcareous, weakly cemented
caliche extends to a depth of more than 60 inches. In a
few areas, the surface layer is fine sandy loam.

Typically, the Canyon soil has a surface layer of light
brownish gray, very friable, calcareous loam about 5
inches thick. Below that, there is a transition layer of
light brownish gray, very friable, calcareous loam about 4
inches thick. The underlying material is light gray,
calcareous loam to a depth of 15 inches. Below that,
white, calcareous, weakly cemented caliche extends to a
depth of more than 60 inches. In a few small areas, the
surface layer is fine sandy loam, very fine sandy loam, or
loamy fine sand:

Included in mapping are small areas of moderately
deep soils that have a coarser textured subsoil than that
of the Rosebud soil. The soils are on landscapes similar
to those of the Rosebud and Canyon soils. These
included soils make up less than 10 percent of the
mapped areas.

Rosebud and Canyon soils have moderate
permeability and a moderate water intake rate. The
available water capacity is moderate in the Rosebud soil
and low in the Canyon soil. The content of organic
matter is moderate in the Rosebud soil and low in the
Canyon soil.

Almost all the acreage is farmed. In a few areas the
soils have been reseeded to native grasses, which are
used for grazing or mowed for hay. Under dryland
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management, these soils are poorly suited to wheat.
Introduced grasses can be grown for hay or pasture. The
major hazards are water erosion and soil blowing if the
surface is not adequately protected by crops or crop
residue. The main limitations are the low moisture supply
and the moderately deep to shallow rooting zone. If the
slopes are long enough, terracing these soils and
farming them on the contour help prevent serious water
erosion. Stubble mulching, chiseling, discing, and other
tillage methods that keep all or part of the crop residue
on the surface help reduce water erosion and soil
blowing and also conserve soil moisture. Crop residue,
green manure crops, and feedlot manure help maintain
or improve the content of organic matter, fertility, and
soil tilth and also increase infiltration of water. Summer
fallow is used if wheat is grown.

Under sprinkler irrigation, these soils are poorly suited
to corn, alfalfa, and introduced grasses. The main
hazards are water erosion and soil blowing if the surface
is not adequately protected by crops or crop residue.
Stubble mulching, chiseling, discing, and other tillage
methods that keep all or part of the crop residue on the
surface help prevent water erosion and soil blowing and
also conserve moisture. Crop residue, green manure
crops, and feedlot manure help maintain or improve the
organic matter content and fertility.

These soils are suited to use as rangeland, and this
use is effective in controlling water erosion and soil
blowing. Overgrazing, improper haying time, and
improper mowing height reduce the protective cover and
cause deterioration of the native plants. Overgrazing also
can result in severe soil losses from water erosion.
Proper grazing use, timely deferment of grazing or
haying, and a system of use and rest that varies from
year to year help maintain or improve the range
condition.

The Rosebud soil is suited to trees and shrubs in
windbreaks. The Canyon soil generally is not suited to
trees and shrubs in windbreaks because it is too shallow
and limy for trees to survive and grow well.
Nevertheless, the soils are so closely intermingled that
areas of both soils generally need to be managed as
one area. The major limitations and hazards on the
Rosebud soil are drought, slope and excessive runoff,
competition from weeds and undesirable grasses, the
moderate available water capacity, and soil blowing.
Irrigation can supply moisture in periods of insufficient
rainfall. Planting trees on the contour in combination with
terraces allows normal cultivation between the tree rows,
which helps store moisture and control weeds. Applying
appropriate herbicides or hoeing by hand can control
weeds and undesirable grasses. A cover crop reduces
soil blowing.

Onsite investigation is needed before any engineering
practices are started. On the Rosebud soil, raising or
mounding a septic tank absorption field site with suitable
fill material increases the filtering capacity of the field.
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The Canyon soil generally is not suited to septic tank
absorption fields and sewage lagoons because of its
shallowness to bedrock. Sewage lagoons can be
constructed on the Rosebud soil if they are sealed or
lined to prevent seepage. Also, extensive grading is
required to modify the slope and shape the lagoon. The
soft bedrock generally can be easily excavated in the
construction of houses with basements or buildings that
have deep foundations. Houses and small commercial
buildings need to be properly designed to accommodate
the slope, or the soil can be graded to an acceptable
gradient. On the Canyon soil, the soft bedrock generally
can be easily excavated in constructing roads and
streets. On the Rosebud soil, surface drainage reduces
damage to roads and streets by frost action. Crowning
the road by grading and constructing adequate side
ditches help to provide the needed surface drainage.
Cuts and fills generally are needed to provide a suitable
grade for roads and streets.

The soils in this complex are assigned to capability
units IVe-1, dryland, and 1Ve-7, irrigated. Rosebud soil is
in Silty range site and windbreak suitability group 6R.
Canyon soil is in Shallow Limy range site and in
windbreak suitability group 10.

SaC—Sarben loamy very fine sand, 3 to 6 percent
slopes. This is a deep, gently sloping, well drained soil
on ridges, side slopes, and undulating uplands. The
areas of this soil range in size from 15 to 150 acres.

Typically, the surface layer is brown, very friable loamy
very fine sand about 6 inches thick. Below that, there is
a transition layer of pale brown, very friable loamy very
fine sand about 11 inches thick. The underlying material
is very pale brown loamy very fine sand to a depth of
more than 60 inches. In some areas, the surface layer is
very fine sandy loam. In places the surface layer is
darker in color.

Included with this soil in mapping are small areas of
Valent soils. Valent soils have more sand throughout and
are on about the same kind of landscape as the Sarben
soil. The included soils make up 10 to 15 percent of the
map unit.

Permeability is moderately rapid, and the available
water capacity is moderate. The water intake rate is
high, and runoff is slow. The content of organic matter is
low. Tilth is good.

Most of the acreage is farmed. In some areas, the soil
is in native or reseeded grasses, which are used for
grazing or mowed for hay. Under dryland management,
this soil is poorly suited to wheat and introduced
grasses. Soil blowing and water erosion are hazards if
the surface is not adequately protected by crops or crop
residue. A shortage of rainfall during the growing season
is a limitation. Stubble mulching, chiseling, discing, and
other tillage methods that keep all or part of the crop
residue on the surface help prevent soil blowing and
water erosion as well as conserve soil moisture. Crop
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residue, green manure crops, and feedlot manure help
maintain or improve the content of organic matter,
fertility, and soil tilth and also increase infiltration of
water. Summer fallow is used if wheat is grown.

If a sprinkler irrigation system is used, this soil is suited
to corn, alfalfa, and introduced grasses. Soil blowing and
water erosion are hazards if the surface is not
adequately protected by crops or crop residue. Stubble
mulching, discing, chiseling, and other tillage methods
that keep all or part of the crop residue on the surface
help prevent soil blowing and water erosion as well as
conserve moisture. Crop residue, green manure crops,
and feedlot manure help maintain or improve the content
of organic matter, fertility, and tilth. Efficient management
of irrigation water is a concern.

This soil is suited to use as rangeland, and this use is
effective in controlling soil blowing and water erosion.
Overgrazing, improper haying time, and improper mowing
height reduce the protective cover and cause
deterioration of the native plants. Overgrazing leaves the
soil subject to soil blowing and small blowouts. Proper
grazing use, timely deferment of grazing or haying, and a
system of use and rest that varies from year to year help
maintain or improve the range condition. Range seeding
may be needed to stabilize severely eroded cropland.

This soil is suited to trees and shrubs in all types of
windbreaks and shelterbelts. Insufficient moisture, soil
blowing, competition from grasses and weeds, and water
erosion are the main concerns in establishing seedlings.
Irrigation can supply moisture. Strips of sod or a cover
crop between the tree rows control soil blowing.
Competing grasses and weeds can be eliminated by
cultivating, hoeing, or using herbicides. Trees can be
planted on the contour to help prevent excessive
erosion.

This soil generally is suited to use as septic tank
absorption fields, sites for dwellings, and local roads and
streets. Sewage lagoons need to be lined or sealed to
prevent seepage. The walls or sides of shallow
excavations can be shored to prevent sloughing or
caving. Small commercial buildings need to be properly
designed to accommodate the slope, or the soil can be
graded to an acceptable gradient.

This soil is assigned to capability units 1Ve-5, dryland,
and IVe-10, irrigated, to the Sandy range site, and to
windbreak suitability group 5.

SaD—Sarben loamy very fine sand, 6 to 9 percent
slopes. This is a deep, strongly sloping, well drained soil
on rolling uplands and side slopes. The areas of this soil
range from 15 to 100 acres in size.

Typically, the surface layer is brown, very friable loamy
very fine sand about 6 inches thick. Below that, there is
a transition layer of pale brown, very friable loamy very
fine sand about 6 inches thick. The underlying material is
pale brown loamy very fine sand in the upper part and
very pale brown loamy very fine sand in the lower part to
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a depth of more than 60 inches. In some areas, the
surface layer is loamy fine sand. In places, the surface
layer is darker in color.

Included with this soil in mapping are small areas of
Valent soils. Valent soils have more sand throughout
than the Sarben soil and are on similar landscapes.
These soils make up 5 to 10 percent of the map unit.

Permeability is moderately rapid, and the available
water capacity is moderate. The content of organic
matter is low. The water intake rate is high. Runoff is
medium.

Most of the acreage of this soil is farmed. In some
areas, this soil is in native grasses or introduced
grasses. The grasses are used for grazing or are mowed
for hay. This soil is not suited to dryland farming
because of its moderately rapid permeability and
susceptibility to soil blowing and water erosion.

Under sprinkler irrigation, this soil is poorly suited to
corn, alfalfa, and introduced grasses. Water erosion and
soil blowing are severe hazards if the surface is not
adequately protected by crops or crop residue. Stubble
mulching, chiseling, discing, and other tillage practices
that keep all or part of the crop residue on the surface
help prevent soil blowing and water erosion as well as
conserve moisture. Crop residue, green manure crops,
and feedlot manure help maintain or improve the content
of organic matter, fertility; and tilth. Efficient management
of irrigation water is a concern.

This soil is suited to use as rangeland, and this use is
effective in controlling soil blowing and water erosion.
Overgrazing, improper haying time, and improper mowing
height reduce the protective cover and cause
deterioration of the native plants. Overgrazing also leads
to severe losses from soil blowing and small blowouts.
Proper grazing use, timely deferment of grazing or
haying, and a system of use and rest that varies from
year to year help maintain or improve the range
condition. Range seeding may be needed to stabilize
severely eroded cropland.

This soil provides a fair site for trees and shrubs in
windbreaks and shelterbelts. The major hazards and
limitations are loose surface soil, soil blowing and
covering of seedlings by drifting sand in high winds, lack
of moisture, competition from weeds and undesirable
grasses, and water erosion on strongly sloping sites. Sod
strips between the tree rows help stabilize the loose
surface soil. Trees need to be planted in a shallow
furrow with minimal disturbance of the soil to prevent soil
blowing. Irrigation can supply water in periods of
insufficient rainfall. Areas close to the trees can be hoed
by hand, and sod strips between the rows help control
weeds and undesirable grasses. Planting trees on the
contour and maintaining strips of sod between the rows
help control water erosion. Some strongly sloping sites
can be planted by hand.

Land shaping and contouring generally are necessary
for proper operation of septic tank absorption fields.

Soil survey

Sewage lagoons need to be lined or sealed to prevent
seepage, and extensive grading is required to modify the
slope and shape the lagoon. The walls or sides of
shallow excavations can be shored to prevent sloughing
or caving. This soil generally is suited to dwellings. Small
commercial buildings need to be designed to
accommodate the slope, or the soil can be graded to an
acceptable gradient. Cuts and fills generally are needed
to provide a suitable grade for roads and streets.

This soil is assigned to capability units Vle-5, dryland,
and IVe-10, irrigated, to the Sandy range site, and to
windbreak suitability group 7.

SbB—Satanta very fine sandy loam, 1 to 3 percent
slopes. This is a deep, very gently sloping, and well
drained soil on uplands. The areas range from 15 to 400
acres in size.

Typically, the surface layer is grayish brown, very
friable, and about 9 inches thick. It is very fine sandy
loam in the upper part and loam in the lower part. The
subsoil is about 21 inches thick. It is grayish brown, firm
clay loam in the upper part; light brownish gray, firm
loam in the middle part; and light yellowish brown, firm
loam in the lower part. The underlying material is light
gray, calcareous loam to a depth of more than 60
inches. In some areas, the soil is grayish brown to a
depth of more than 20 inches. In places the subsoil has
more sand. Also, in some places weakly cemented
caliche is at a depth of 40 to 60 inches.

Included with this soil in mapping are small areas of
Creighton soils. Creighton soils are coarser textured than
the Satanta soil and are on a similar landscape. These
soils make up 2 to 8 percent of the map unit.

Permeability is moderate. The available water capacity
is high. The content of organic matter is moderately low.
The water intake rate is moderately low. Runoff is slow.
Tilth is good.

Most of the acreage of this soil is farmed. Some areas
are irrigated. A few small areas are in native grasses,
which are used for grazing or are mowed for hay.

Under dryland management, this soil is suited to wheat
and introduced grasses. Soil blowing and water erosion
are hazards if the surface is not adequately protected by
crops or crop residue. Rainfall may not be sufficient
during the growing season. Stubble mulching, chiseling,
discing, and other tillage methods that keep all or part of
the crop residue on the surface help prevent soil blowing
and water erosion as well as conserve soil moisture.
Terracing and farming on the contour help prevent
serious water erosion. Crop residue, green manure
crops, and feedlot manure help maintain or improve the
content of organic matter, fertility, and tilth and also
increase infiltration of water. Summer fallow is used if
wheat is grown.

Under irrigation, this soil is suited to corn, alfalfa, sugar
beets, and pinto beans. Introduced grasses can be
grown for hay or pasture. This soil is better suited to
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gravity irrigation than to sprinkler irrigation because of
the moderately low water intake rate. Soil blowing and
water erosion are hazards if the surface is not
adequately protected by crops or crop residue. Stubble
mulching, chiseling, discing, and other tillage methods
that keep all or part of the crop residue on the surface
help reduce soil blowing and water erosion and also
conserve moisture. Crop residue, green manure crops,
and feedlot manure help maintain the content of organic
matter and fertility and also increase infiltration of water.

This soil is suited to use as rangeland, and this use is
effective in controlling soil blowing and water erosion.
Overgrazing, improper haying time, and improper mowing
height reduce the protective cover and cause
deterioration of the native plants. Proper grazing use,
timely deferment of grazing or haying, and a system of
use and rest that varies from year to year help maintain
or improve the range condition.

This soil is suited to adapted trees and shrubs in all
types of windbreaks. Limited rainfall, competition for
moisture from weeds and grasses, and soil blowing are
the major hazards and limitations. Irrigation can supply
moisture in periods of low rainfall. Cultivation between
the tree rows with conventional equipment and
herbicides in the row help control weeds and undesirable
grasses. Strips of sod or a cover crop between the tree
rows can reduce soil blowing.

This soil generally is suited to use as septic tank
absorption fields and as sites for houses and small
commercial buildings. Sewage lagoons need to be lined
or sealed to prevent seepage. Grading is required to
modify the slope and shape the lagoon. Good surface
drainage reduces damage to roads and streets caused
by frost action. Crowning the road by grading and
constructing adequate side ditches help provide the
needed surface drainage.

This soil is assigned to capability units lle-1, dryland,
and lle-4, irrigated, to the Silty range site, and to
windbreak suitability group 3.

SbC—Satanta very fine sandy loam, 3 to 6 percent
slopes. This is a deep, gently sloping, and well drained
soil on uplands. The areas range from 15 to 300 acres in
size.

Typically, the surface layer is grayish brown, very
friable very fine sandy loam in the upper part and dark
grayish brown, very friable loam in the lower part. It is
about 12 inches thick. The subsoil is about 17 inches
thick. It is grayish brown, friable sandy clay loam in the
upper part; grayish brown, very friable loam in the middle
part; and pale brown, very friable, calcareous loam in the
lower part. The underlying material is very pale brown,
calcareous very fine sandy loam to a depth of more than
60 inches. In some areas, weakly cemented caliche is at
a depth of 40 to 60 inches. Also, in places the subsoil
has more sand.
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Included with this soil in mapping are small areas of
Creighton soils. Creighton soils are coarser than the
Satanta soil and are on about the same kind of
landscape. These soils make up 5 to 10 percent of the
map unit.

Permeability is moderate. The available water capacity
is high. The content of organic matter is moderately low.
The water intake rate for irrigation is moderately low.
Runoff is medium. Tilth is good.

Most of the acreage of this soil is farmed. Some areas
are irrigated. A few small areas are in native grasses,
which are used for grazing or are mowed for hay.

Under dryland management, this soil is suited to wheat
and introduced grasses. Soil blowing and water erosion
are hazards if the surface is not adequately protected by
crops or crop residue. The main limitation is insufficient
rainfall during the growing season. Stubble mulching,
chiseling, discing, and other tillage methods that keep all
or part of the crop residue on the surface help prevent
soil blowing and water erosion as well as conserve soil
moisture. A common practice is to summer-fallow before
planting winter wheat. This soil can be terraced and
farmed on the contour to help prevent serious water
erosion. Crop residue, green manure crops, and feedlot
manure help maintain the content of organic matter and
fertility and increase the infiltration of water.

Under sprinkler irrigation, this soil is suited to corn,
alfalfa, and introduced grasses for hay or pasture. Water
erosion and soil blowing are hazards if the surface is not
adequately protected by crops or crop residue. Efficient
management of irrigation water is a concern. Stubble
mulching, chiseling, discing, and other tillage methods
that keep all or part of the crop residue on the surface
help reduce water erosion and soil blowing and also
conserve moisture. Crop residue, green manure crops,
and feedlot manure help maintain or improve organic
matter content and fertility and also increase the
infiltration of water.

This soil is suited to use as rangeland, and this use is
effective in controlling soil blowing and water erosion.
Overgrazing, improper haying time, and improper mowing
height reduce the protective cover and cause
deterioration of the native plants. Overgrazing also can
result in severe soil losses from water erosion. Proper
grazing use, timely deferment of grazing or haying, and a
system of use and rest that varies from year to year help
maintain or improve the range condition.

This soil is suited to adapted trees and shrubs in
windbreaks and shelterbelts. Limited rainfall, soil blowing,
competition for moisture from weeds and grasses, and
slope and excessive runoff are the major hazards and
limitations. Irrigation can supply moisture in periods of
low rainfall. Strips of sod or a cover crop between the
rows can reduce soil biowing. Cultivation between the
rows with conventional equipment and appropriate
herbicides in the row help control weeds and undesirable
grasses. Trees can be planted on the contour in
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combination with terraces to help reduce erosion and
excessive runoff.

This soil generally is suited to use as septic tank
absorption fields and as a site for dwellings. Sewage
lagoons need to be lined or sealed to prevent seepage,
and grading is required to modify the slope and shape
the lagoon. Small commercial buildings need to be
properly designed to accommodate the slope, or the soil
can be graded. Good surface drainage reduces damage
to roads and streets by frost action. Crowning the road
by grading and constructing adequate side ditches help
to provide the needed surface drainage.

This soil is assigned to capability units Ille-l, dryland,
and llle-4, irrigated, to the Silty range site, and to
windbreak suitability group 3.

Sc—Scott siit loam, 0 to 1 percent slopes. This is a
deep, nearly level, poorly drained soil in concave
depressions on the loess uplands. Runoff from nearby
slopes ponds on the soil in spring and early in summer.
Areas range in size from 5 to 50 acres.

Typically, the surface layer is grayish brown, very
friable silt loam about 2 inches thick. The subsurface
layer is gray, very friable silt loam about 2 inches thick.
The subsoil is about 28 inches thick. It is dark gray, very
firm._silty clay in the upper part and light brownish gray,
very firm silty clay loam in the lower part. The underlying
material to a depth of more than 60 inches is pale brown
silt loam. In some places, weakly cemented caliche is at
a depth between 50 and 60 inches.

Included with this soil in mapping are small areas of
Goshen and Kuma soils. These soils have less clay in
the subsoil than the Scott soil, are better drained, and
are higher on the landscape. The included soils make up
less than 5 percent of the map unit.

Permeability is very slow, and the available water
capacity is high. Water ponds on this soil. The content of
organic matter is moderate. This soil absorbs water very
slowly, and the clayey subsoil releases moisture slowly
to plants. The subsoil is very hard when dry. Because
the soil is ponded for part of the year and dry at other
times, it is difficult to work because it is either too wet or
too hard. The perched water table ranges from 6 inches
above the soil surface to 12 inches below the surface.
Maintaining tilth is difficult.

About 75 percent of this soil is farmed, and the
remaining 25 percent is idle. Crops can be grown in
years when the annual rainfall is below normal. In years
when rainfall is normal to above average, the soil is too
wet for planting.

Under dryland management, this soil is poorly suited
to wheat, forage sorghum, and introduced grasses.
Diversions around the depressions help reduce the risk
of ponding. Crop residue, green manure crops, and
feedlot manure help maintain or improve the content of
organic matter, fertility, and tilth and increase the
infiltration of water.
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This soil is not suited to irrigated crops, grasses, and
trees.

This soil generally is not suited to use as septic tank
absorption fields because of wetness and the very slow
permeability. Sewage lagoons need to be diked to a
level well above that of water that collects and ponds on
this soil. This soil is not suited to use as building sites
because of ponding and the shrinking and swelling of the
soil. Roads and streets need to be designed so that the
pavement and subbase are thick enough to compensate
for the low strength of the soil. Coarser material can be
used for subgrade or base material to ensure better
performance. Constructing roads on suitable, well
compacted fill material above the ponding level and
providing adequate side ditches and culverts help protect
roads against damage by ponding and wetness. Frost
action can be reduced by placing a gravel moisture
barrier in the subgrade and crowning the road by
grading.

This soil is assigned to capability unit IVw-2, dryland,
and to windbreak suitability group 10. No range site is
assigned.

TaB—Tassel-Duda loamy sands, 0 to 3 percent
slopes. This complex consists of shallow Tasse! soil and
moderately deep Duda soil. Both soils are well drained,
are gently undulating, and are on uplands. The Tassel
soil is on the lower part of the landscape, and the Duda
soil is on the higher part. The areas of these soils are so
intricately mixed or so small that it was not practical to
map them separately. The mapped areas of this complex
are about 50 to 60 percent Tassel soil and about 20 to
30 percent Duda soil and range in size from 15 to 480
acres.

Typically, the Tassel soil has a surface layer of grayish
brown, loose loamy sand about 6 inches thick. The
subsurface layer is pale brown, very friable, calcareous
fine sandy loam about 3 inches thick. The underlying
material is very pale brown, calcareous fine sandy loam
7 inches thick. Below that, white, calcareous, weakly
cemented caliche extends to a depth of more than 60
inches. In a few small areas, the surface layer is fine
sand or sand.

Typically, the Duda soil has a surface layer of dark
brown, loose loamy sand about 4 inches thick. Below
that, there is a transition layer of brown, loose sand
about 6 inches thick. The underlying material is 20
inches thick. It is light yellowish brown sand in the upper
part and very pale brown, calcareous loamy sand in the
lower part. Below that, white, calcareous, weakly
cemented caliche extends to a depth of more than 60
inches. In a few small areas, the surface layer is fine
sand or sand.

Included in mapping are small areas of Valent soils.
Valent soils are deep and are coarser textured than the
Tassel soil. Valent soils are on the same type of



Chase County, Nebraska

landscape as Tasse! and Duda soils. The included soils
make up 10 to 15 percent of the mapped areas.

Permeability is moderately rapid in the Tassel soil and
rapid in the Duda soil. The content of organic matter is
low. The available water capacity is very low.

Most of the acreage is in native grasses, which are
used for grazing or mowed for hay. In a few areas, the
soils are used for irrigated crops.

These soils are not suited to dryfarming because they
have a very low available water capacity and are highly
susceptible to soil blowing.

Under irrigation, the soils are only poorly suited to
corn, alfalfa, and introduced. grasses. Soil blowing is a
severe hazard if the surface is not adequately protected
by crops or crop residue. The very low available water
capacity and the shallow to moderately deep root zone
are limitations. Stubble mulching, chiseling, discing, and
other tillage methods that keep all or part of the crop
residue on the surface help prevent soil blowing and
conserve soil moisture. Crop residue, green manure
crops, and feedlot manure help maintain or improve the
content of organic matter and fertility.

These soils are suited to use as rangeland, and this
use is effective in controlling soil blowing. Overgrazing
reduces the protective cover and causes deterioration of
the native plants. It can also result in severe soil losses
from soil blowing and cause small blowouts. Proper
grazing use, timely deferment of grazing or haying, and a
system of use and rest that varies from year to year help
maintain or improve the range condition.

The Tassel soil is not suited to trees and shrubs in
windbreaks because it is too shallow and limy for trees
to survive and grow. The Duda soil is suited to adapted
trees and shrubs in windbreaks. Onsite investigation is
needed to properly plan a windbreak in areas of this
complex. The limitations and hazards on the Duda soil
are loose surface soil, soil blowing and covering of
seedlings by drifting sand in high winds, insufficient
moisture, and competition from weeds and undesirable
grasses. Maintaining sod between the tree rows reduces
soil blowing. Trees need to be planted in a shallow
furrow with minimal disturbance of the soil to guard
against soil blowing. Irrigation can supply water in
periods of low rainfall. Competition from weeds and
undesirable grasses can be controlled by maintaining
sod between the rows and in the rows. Areas close to
the trees can be hoed by hand.

The Duda soil generally is suited to use as a site for
houses without basements, for small commercial
buildings, and for local roads and streets. Onsite
investigation is needed. The Tassel soil generally is not
suited to septic tank absorption fields and sewage
lagoons because of its shallowness to bedrock. On the
Duda soil, building up or mounding the septic tank
absorption field site with suitable fill material increases
the filtering capacity of the field. Seepage can
contaminate the ground water. Sewage lagoons can be
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constructed on the Duda soil if the bottom of the lagoon
is sealed after excavation to prevent seepage. On the
Duda soil, the walls or sides of shallow excavations can
be shored to prevent sloughing or caving. On both
Tassel and Duda soils, the soft bedrock generally can be
easily excavated in constructing houses with basements
or buildings that have deep foundations. On the Tassel
soil, the soft bedrock needs to be excavated for roads
and streets.

The soils in this complex are assigned to capability
units Vis-4, dryland, and IVs-11, irrigated. The Tassel soil
is in the Shallow Limy range site and in windbreak
suitability group 10. The Duda soil is in the Sandy range
site and in windbreak suitability group 7.

TaF—Tassel-Duda loamy sands, 3 to 30 percent
slopes. This complex consists of shallow Tasse! soil and
moderately deep Duda soil. Both soils are well drained
and are on uplands. The Tassel soil is steeply sloping
and generally is on the crest and shoulders of ridges and
hilis. The Duda soil is below the Tassel soil on concave
slopes. The areas of these soils are so intricately mixed
or so small that it was not practical to map them
separately. The mapped areas of this complex are about
50 to 60 percent Tassel soil and about 20 to 30 percent
Duda soil and range in size from 15 to 320 acres.

Typically, the Tassel soil has a surface layer of brown,
loose loamy sand about 8 inches thick. The underlying
material is light brownish gray, calcareous fine sandy
loam to a depth of 16 inches. Below that, white,
calcareous, weakly cemented caliche extends to a depth
of more than 60 inches. In a few small areas, the
surface layer is fine sand.

Typically, the Duda soil has a surface layer of grayish
brown, loose loamy sand about 4 inches thick. Below
that, there is a transition layer of light brownish gray,
calcareous, loose sand about 5 inches thick. The
underlying material is pale brown, calcareous sand in the
upper part and very pale brown, calcareous loamy sand
in the lower part, to a depth of 26 inches. Below that,
white, calcareous, weakly cemented caliche extends to a
depth of more than 60 inches. In a few small areas, the
surface layer is loamy fine sand or sand.

Included with these soils in mapping are small areas of
Valent soils. Valent soils are deep and are at a higher
elevation than the Tassel and Duda soils. The included
soils make up 10 to 15 percent of the mapped areas.

Permeability is moderately rapid in the Tassel soil and
rapid in the Duda soil. The available water capacity of
these soils is very low. The content of organic matter is
low.

The soils of this complex are in native grasses, which
are used for grazing. The soils are not suited to farming
because of the very low available water capacity, the
shallow to moderately deep root zone, the slope, and the
susceptibility to water erosion and soil blowing.
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These soils are suited to use as rangeland, and this
use is effective in controlling water erosion and soil
blowing. Overgrazing reduces the protective cover and
causes deterioration of the native plants. It can also
cause severe losses from soil blowing and small
blowouts. Proper grazing use, timely deferment of
grazing, and a system of use and rest that varies from
year to year help maintain or improve the range
condition.

The Tassel soil is not suited to trees and shrubs; it is
too shallow, steep, droughty, and limy for most trees to
survive. The Duda soil is suited to adapted trees and
shrubs in windbreaks. Onsite investigation is needed to
properly plan a windbreak in areas of this complex.

Onsite investigation is needed before any engineering
works are started. The Tassel soil generally is not suited
to septic tank absorption fields and sewage lagoons
because of the shallow depth to bedrock and the steep
slopes. On the Duda soil, building up or mounding the
septic tank absorption field with suitable fill material
increases the filtering capacity of the field. Care should
be taken that seepage does not contaminate the ground
water. Sewage lagoons can be constructed on the Duda
soail if the soil is graded to modify the slope and if, after
excavation, the bottom of the lagoon is sealed to
prevent seepage. On the Duda soil, the walls or sides of
shallow excavations can be shored to prevent sloughing
or caving. On both Tassel and Duda soils, houses and
small commercial buildings need to be designed to
accommodate the slope, or the soil can be graded. The
soft bedrock generally can be easily excavated in
constructing houses with basements. Cuts and fills
generally are needed to provide a suitable grade for
roads and streets, and the soft bedrock needs to be
excavated.

The soils in this complex are assigned to capability
unit Vis-4. The Tassel soil is in the Shallow Limy range
site and in windbreak suitability group 10. The Duda soil
is in the Sandy range site and in windbreak suitability
group 7.

UsC2—Ulysses silt loam, 3 to 6 percent slopes,
eroded. This is a deep, well drained, gently sloping soil
on ridgetops and side siopes of natural drainageways on
uplands. Small rills and gullies 4 to 8 inches deep are
numerous. The areas of this soil range from 15 to 125
acres in size.

Typically, the surface layer is grayish brown, very
friable silt loam about 5 inches thick. The subsoil is
brown, very friable silt loam about 7 inches thick. The
underlying material is pale brown silt loam in the upper
part and very pale brown silt loam in the lower part to a
depth of more than 60 inches. In a few small areas, the
dark surface layer and part of the subsoil have been
removed by erosion.

Included with this soil in mapping are small areas of
Colby and Keith soils. Colby soils are in higher positions
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on the landscape, and, unlike the Ulysses soil, they do
not have a dark surface layer or a subsoil. Keith soils are
on about the same kind of landscape as the Ulysses soil
and have a finer textured subsoil. The included soils
make up 10 to 15 percent of the map unit.

Permeability is moderate. The available water capacity
is high. Runoff is medium. The water intake rate is
moderate. The content of organic matter is moderately
low. This soil releases moisture readily to plants.

Most of the acreage is farmed, but a few areas are in
native grasses, which are used for grazing or mowed for
hay. Under dryland management, this soil is suited to
wheat. Introduced grasses can be grown for hay or
pasture. The main hazards are water erosion and soil
blowing if the surface is not adequately protected by
crops or crop residue. A shortage of rainfall during the
growing season is a limitation. Stubble muiching,
chiseling, discing, and other tillage methods that keep all
or part of the crop residue on the surface help prevent
water erosion and soil blowing as well as conserve soil
moisture. Crop residue, green manure crops, and feedlot
manure help maintain or improve the content of organic
matter, fertility, and tilth and increase infiltration of water.
Summer fallow is used if wheat is grown.

Under sprinkler irrigation, this soil is suited to corn,
alfalfa, and introduced grasses. The main hazards are
water erosion and soil blowing if the surface is not
adequately protected by crops or crop residue. Stubble
mulching, chiseling, discing, and other tillage methods
that keep all or part of the crop residue on the surface
help reduce water erosion and soil blowing as well as
conserve moisture. Crop residue, green manure crops,
and feedlot manure help maintain or improve the content
of organic matter and fertility.

This soil is suited to use as rangeland, and this use is
effective in controlling water erosion and soil blowing.
Overgrazing, improper haying time, and improper mowing
height reduce the protective cover and cause
deterioration of the native plants. Overgrazing also can
result in severe soil losses from water erosion. Proper
grazing use, timely deferment of grazing or haying, and a
system of use and rest that varies from year to year help
maintain or improve the range condition.

This soil is suited to adapted trees and shrubs in
windbreaks. Limitations and hazards to survival and
growth are inadequate rainfall, a high content of lime,
excessive runoff, competition from weeds and grasses,
and soil blowing. Irrigation can supply moisture in periods
of insufficient rainfall. Only those species that tolerate a
high content of calcium should be planted. Planting trees
on the contour in combination with terraces allows
normal cultivation between the rows, which helps in
storing moisture and in controlling weeds. Applying
appropriate herbicides or hoeing by hand controls weeds
in the row. A cover crop can reduce soil blowing.

This soil is generally suited to use as septic tank
absorption fields and sites for houses with basements.
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Sewage lagoons need to be lined or sealed to prevent
seepage, and grading is required to modify the slope and
shape the lagoon. Foundations for houses without
basements and small commercial buildings need to be
strengthened and backfilled with coarse material to
prevent damage by the shrinking and swelling of the soil.
Small commercial buildings need to be properly designed
to accommodate the slope, or the soil can be graded.
Roads and streets need to be designed so that the
pavement and subbase are thick enough to compensate
for the low strength of the soil. Coarser material can be
used for subgrade or base material to ensure better
performance.

This soil is assigned to capability units Ille-1, dryland,
and llle-6, irrigated, to the Silty range site, and to
windbreak suitability group 8.

UsD2—Ulysses silt loam, 6 to 9 percent slopes,
eroded. This is a deep, well drained, strongly sloping
soil on side slopes of natural drainageways on uplands.
Small rills and gullies 4 to 10 inches deep are numerous.
The areas of this soil range from 15 to 150 acres in size.

Typically, the surface layer is grayish brown, very
friable silt loam about 5 inches thick. The subsoil is
grayish brown, very friable silt loam about 5 inches thick.
The upper part of the underlying material is light
brownish gray silt loam, and the lower part is very pale
brown silt loam to a depth of more than 60 inches. In a
few small areas, the dark surface layer and part of the
subsoil have been removed by erosion.

Included with this soil in mapping are small areas of
Colby and Keith soils. Unlike the Ulysses soil, Colby soils
do not have a dark surface layer or a subsoil. Colby soils
are higher on the landscape than the Ulysses soil. Keith
soils are on the same kind of landscape as the Ulysses
soil, and they have a more developed subsoil. The
included soils make up 10 to 18 percent of the map unit.

Permeability is moderate, and the available water
capacity is high. Runoff is medium to rapid. The irrigation
water intake rate is moderate. The content of organic
matter is moderately low. This soil releases moisture
readily to plants.

Under dryland management, this soil is poorly suited
to wheat and introduced grasses. The major hazards are
water erosion and soil blowing if the surface is not
adequately protected by crops or crop residue. Rainfall
during the growing season may not be sufficient.

_ Terraces, farming on the contour, and grassed
waterways protect against serious water erosion. Stubble
mulching, chiseling, discing, and other tillage practices
that keep all or part of the crop residue on the surface
help prevent water erosion and soil blowing as well as
conserve soil moisture. Crop residue, green manure
crops, and feediot manure help maintain or improve the
content of organic matter, fertility, and soil tilth and
increase infiltration of water. Summer fallow is used if
wheat is grown.

63

Under sprinkler irrigation, this soil is poorly suited to
corn, alfalfa, and introduced grasses. The major hazards
are water erosion and soil blowing if the surface is not
adequately protected by crops or crop residue. Stubble
muiching, chiseling, discing, and other tillage practices
that keep all or part of the crop residue on the surface
help reduce water erosion and soil blowing as well as
conserve moisture. Crop residue, green manure crops,
and feedlot manure help maintain the content of organic
matter and fertility.

This soil is suited to use as rangeland, and this use is
effective in controlling water erosion and soil blowing.
Overgrazing, improper haying time, and improper mowing
height reduce the protective cover and cause
deterioration of the native plants. Overgrazing also can
result in severe soil losses from water erosion. Proper
grazing use, timely deferment of grazing or haying, and a
system of use and rest that varies from year to year help
maintain or improve the range condition.

This soil is suited to adapted trees and shrubs in
windbreaks. The limitations and hazards are drought, a
high content of lime, strong slopes and excessive runoff,
competition from weeds and undesirable grasses, and
soil blowing. Irrigation can supply moisture in periods of
insufficient rainfall. Only those trees and shrubs that
tolerate a high content of lime should be planted.
Pianting trees on the contour in combination with
terraces allows normal cultivation between the tree rows,
which helps in storing moisture and controlling weeds.
Weeds and grasses in the row can be controlled by
hand hoeing or by herbicides. A cover crop can reduce
soil blowing.

Land shaping and contour installation generally are
necessary for proper operation of septic tank absorption
fields. Sewage lagoons need to be lined or sealed to
prevent seepage, and grading is required to modify the
slope and to shape the lagoon. This soil generally is
suited to use as a site for houses with basements.
Foundations for houses without basements and small
commercial buildings need to be strengthened and
backfilled with coarse material to prevent damage by the
shrinking and swelling of the soil. Small commercial
buildings need to be properly designed to accommodate
the slope, or the soil can be graded to an acceptable
gradient. Roads and streets need to be designed so that
the pavement and subbase are thick enough to
compensate for the low strength of the soil. Coarser
material can be used for subgrade or base material to
ensure better performance.

This soil is assigned to capability units 1Ve-1, dryland,
and IVe-6, irrigated, to the Silty range site, and to
windbreak suitability group 8.

VaF—Valent sand, rolling. This is a deep, rolling,
excessively drained soil on uplands. Slope ranges from 9
to 17 percent. The areas of this soil range from 15 to
3,000 acres in size.
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Typically, the surface layer is grayish brown, loose
sand about 4 inches thick. The underlying material is
light yellowish brown sand to a depth of more than 60
inches. in a few small areas, the surface layer is loamy
sand or fine sand. In some areas, the surface layer is
darker and is more than 10 inches thick.

Included with this soil in mapping are small areas of
Duda and Tassel soils. Duda soils are well drained, have
weakly cemented caliche at a depth of 20.to 40 inches,
and are in lower positions on the landscape. Tassel soils
are well drained, have weakly cemented caliche at a
depth of 10 to 20 inches, and are at a lower elevation
than the Valent soil. The included soils make up 8 to 10
percent of the map unit.

Permeability is very rapid, and the available water
capacity is low. Runoff is slow. The content of organic
matter is low.

Most of the acreage of this soil is in native grasses,
which are used for grazing or are mowed for hay. This
soil is not suited to cultivation because it is highly
susceptible to soil blowing and water erosion.
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This soil is suited to use as rangeland (fig. 12), and
this use is effective in controlling water erosion and soil
blowing. Overgrazing, improper haying time, and
improper mowing height reduce the protective cover and
cause deterioration of the native plants. Severe losses
from soil blowing and small blowouts can also result.
Proper grazing use, timely deferment of grazing or
haying, and a system of use and rest that varies from
year to year help to maintain or improve the range
condition. Range seeding may be needed to stabilize
severely eroded cropland.

This soil is suited to trees and shrubs in windbreaks
for farmsteads and fields. The major hazards and
limitations are loose surface soil, soil blowing and
covering of seedlings by drifting sand in high winds,
insufficient moisture, competition from weeds and
undesirable grasses, and water erosion. Maintaining a
cover of sod between the tree rows helps reduce soil
blowing. Trees need to be planted in a shallow furrow
with little disturbance of the soil to prevent soil
blowing.
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Figure 12.—An area of Valent sand, rolling. This soil is suited to use as rangeland.
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Irrigation can supply water during periods of insufficient
moisture. Sod needs to be maintained between the rows
and in the rows to prevent competition from weeds and
undesirable grasses. Hand hoeing can control weeds
close to the trees. Planting trees on the contour and
maintaining strips of sod between the rows can prevent
water erosion. Generally, water erosion is not a severe
problem.

Land shaping and installation on the contour generally
are necessary for proper operation of a septic tank
absorption field. Seepage from the septic tank
absorption field can contaminate ground water. Sewage
lagoons need to be lined or sealed to prevent seepage,
and extensive grading is required to modify the slope
and shape the lagoon. The walls or sides of shallow
excavations can be temporarily shored to prevent
sloughing or caving. Houses and small .commercial
buildings need to be properly designed to accommodate
the slope, or the soil can be graded. Cuts and fills
generally are needed to provide a suitable grade for
roads and streets.

This soil is assigned to capability unit Vle-5, dryland, to
the Sands range site, and to windbreak suitability group
7.

VaG—Valent sand, rolling and hilly. This is a deep,
excessively drained soil on rolling and hilly uplands.
Slopes range from 14 to 60 percent. The slopes are
broken in numerous places by soil slippage or
“catsteps.” Many small blowouts and a few large
blowouts 3 to 8 acres in size and 10 to 20 feet deep are
on the very steep side slopes where plant cover is
sparse. The areas of this soil range from 15 to 1,500
acres in size.

Typically, the surface layer is grayish brown, loose
sand about 4 inches thick. The underlying material is
very pale brown sand to a depth of more than 60 inches.
In a few areas, the surface layer is fine or coarse sand.

Permeability is very rapid, and the available water
capacity is low. Runoff is slow. The content of organic
matter is low.

All the acreage of this soil is in native grasses, which
are used for grazing. This soil is not suited to farming
because of the steep and very steep slopes and
because of its susceptibility to soil blowing and water
erosion.

This soil is suited to use as rangeland, and this use is
effective in controlling soil blowing and water erosion.
Overgrazing reduces the protective cover and causes
deterioration of the native plants. It can result in severe
losses from soil blowing and can cause blowouts. Proper
grazing use, timely deferment of grazing, and a system
of use and rest that varies from year to year help
maintain or improve the range condition.

This soil is not suited to trees and shrubs in
windbreaks. Some sites can be planted to provide
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habitat for wildlife if the trees are planted by hand or
other special approved practices are used.

This soil generally is not suited to sanitary facilities
because of the steep and very steep slopes. The walls
or sides of shallow excavations can be shored to
prevent sloughing or caving. Houses and small
commercial buildings need to be designed to
accommodate the slope, or the soil can be graded to an
acceptable gradient. Cutting and filling generally are
needed to provide a suitable grade for roads and streets.

This soil is assigned to capability unit Viie-5, dryland,
to the Sands and Choppy Sands range sites, and to
windbreak suitability group 10.

VeB—Valent loamy sand, 0 to 3 percent slopes.
This is a deep, excessively drained soil on nearly level
and gently undulating swales of the uplands. The areas
of this soil range from 15 to 600 acres in size.

Typically, the surface layer is grayish brown, loose
loamy sand about 8 inches thick. The underlying material
is pale brown sand to a depth of more than 60 inches. In
a few small areas, the surface layer is loamy fine sand or
fine sand. In some areas, the dark surface layer is more
than 10 inches thick.

Included with this soil in mapping are small areas of
Duda, Jayem, and Tassel soils. Duda soils have weakly
cemented caliche at a depth of 20 to 40 inches and are
slightly above the Valent soil on the landscape. Jayem
soils are well drained and are finer textured than the
Valent soil; they are on the same kind of landscape.
Tassel soils are well drained and are finer textured than
the Valent soil; they have weakly cemented caliche at a
depth of 10 to 20 inches and are in higher positions on
the landscape. The included soils make up 10 to 15
percent of the map unit.

Permeability is very rapid, and the available water
capacity is low. Runoff is slow. The water intake rate is
very high. The content of organic matter is low.

About half of the acreage of this soil is in irrigated
crops, and half is in native grasses, which are used for
grazing or are mowed for hay. This soil is not suited to
dryland farming because of the very rapid permeability,
the low available water capacity, and susceptibility to soil
blowing.

Under sprinkler irrigation, this soil is suited to corn,
alfalfa, and introduced grasses. Soil blowing is a major
hazard if the surface is not adequately protected by
crops or crop residue. The low available water capacity
is a limitation. Frequent and timely water applications are
necessary to prevent crop damage. Stubble muiching,
chiseling, discing, and other tillage methods that keep all
or part of the crop residue on the surface help prevent
soil blowing as well as conserve moisture. Crop residue,
green manure crops, and feedlot manure help maintain
or improve the content of organic matter and fertility.

This soil is suited to use as rangeland, and this use is
effective in controlling soil blowing. Overgrazing,
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improper haying time, and improper mowing height
reduce the protective cover and cause deterioration of
the native plants. Overgrazing also can result in severe
losses from soil blowing and from small blowouts. Proper
grazing use, timely deferment of grazing or haying, and a
system of use and rest that changes from year to year
help maintain or improve the range condition. Range
seeding may be needed to stabilize severely eroded
cropland.

This soil is suited to trees and shrubs in windbreaks.
The major hazards and limitations are insufficient
moisture, soil blowing, and competition for moisture from
weeds and undesirable grasses. Irrigation can supply
moisture in periods of low rainfall. Strips of sod or a
cover crop between the tree rows can control soil
blowing. Cultivation or herbicides can control weeds and
grasses. '

This soil generally is suited to use as a site for houses
and small commercial buildings and for local roads and
streets. Care should be taken that seepage from septic
tank absorption fields does not contaminate the ground
water. Sewage lagoons need to be lined or sealed to
prevent seepage. The walls or sides of shallow
excavations can be shored to prevent sloughing or
caving.

This soil is assigned to capability units Vle-5, dryland,
and IVe-11, irrigated, to the Sandy range site, and to
windbreak suitability group 7.

VcD—Valent loamy sand, 3 to 9 percent slopes.
This is a deep, excessively drained, gently sloping and
strongly sloping soil on undulating and hummocky
uplands. The areas of this soil range from 15 to 1,800
acres in size.

Typically, the surface layer is grayish brown, loose
loamy sand about 6 inches thick. The underlying material
is pale brown sand to a depth of more than 60 inches. In
a few small areas, the surface layer is loamy fine sand or
fine sand. In a few small areas, the surface layer is
calcareous. In some areas, the dark surface layer is
more than 10 inches thick.

Included with this soil in mapping are small areas of
Duda, Jayem, and Tassel soils. Duda soils have weakly
cemented caliche at a depth of 20 to 40 inches and are
on about the same kind of landscape. Jayem soils are
well drained, are finer textured than the Valent soil, and
are slightly lower on the landscape. Tassel soils are well
drained and finer textured than the Valent soil, have
weakly cemented caliche at a depth of 10 to 20 inches,
and are in lower positions on the landscape. The
included soils make up 10 to 15 percent of the map unit.

Permeability is very rapid, and the available water
capacity is low. Runoff is slow. The water intake rate is
very high. The content of organic matter is low.

About half of the acreage of this soil is irrigated
cropland. The other half is in native grasses, which are
used for grazing or are mowed for hay. This soil is not
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suited to dryland farming because of the very rapid
permeability, the low available water capacity, and the
susceptibility to soil blowing and water erosion.

Under sprinkler irrigation, this soil is suited to corn,
introduced grasses, and alfalfa. The major hazards are
soil blowing and water erosion if the surface is not
adequately protected by crops or crop residue. The low
available water capacity is a limitation. Frequent and
timely water applications are necessary to supply needed
moisture to crops. Stubble mulching, chiseling, discing,
and other tillage methods that keep all or part of the
crop residue on the surface help prevent soil blowing
and water erosion as well as conserve moisture. Crop
residue, green manure crops, and feedlot manure help
maintain or improve the content of organic matter and
fertility.

This soil is suited to use as rangeland, and this use is
effective in controlling soil blowing and water erosion.
Overgrazing, improper haying time, and improper mowing
height reduce the protective cover and cause
deterioration of the native plants. Severe losses from soil
blowing and small blowouts can also result. Proper
grazing use, timely deferment of grazing or haying, and a
system of use and rest that changes from year to year
help maintain or improve the range condition. Range
seeding may be needed to stabilize severely eroded
cropland.

This soil is suited to adapted trees and shrubs in
farmstead, livestock, and field windbreaks. The major
limitations and hazards are loose surface soil, soil
blowing and covering of seedlings by drifting sand in
high winds, insufficient moisture, and competition from
weeds and undesirable grasses. Maintaining sod
between the tree rows helps stabilize the loose surface
soil. Trees need to be planted in a shallow furrow with
minimal disturbance of the soil to prevent soil blowing.
Irrigation can supply water in periods of insufficient
rainfall. Sod needs to be maintained between the rows
and in the rows to prevent competition from weeds and
undesirable grasses. Areas near the trees can be hoed
by hand.

This soil generally is suited to use as a site for houses
and local roads and streets. Care should be taken that
seepage from septic tank absorption fields does not
contaminate the ground water. Sewage lagoons need to
be lined or sealed to prevent seepage, and grading may
be required to modify the slope. The walls or sides of
shallow excavations can be shored to prevent sloughing
or caving. Small commercial buildings need to be
designed to accommodate the slope, or the soil can be
graded to an acceptable gradient.

This soil is assigned to capability units Vie-5, dryland,
and IVe-ll, irrigated, to the Sands range site, and to
windbreak suitability group 7.

VeB—Vetal fine sandy loam, 0 to 3 percent siopes.
This is a deep, well drained, nearly level to very gently
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sloping soil in concave swales on uplands. The areas of
this soil range from 15 to 200 acres in size.

Typically, the surface layer is grayish brown, very
friable fine sandy loam about 22 inches thick. A
transition layer below the surface layer is dark grayish
brown, very friable fine sandy loam about 26 inches
thick. The underlying material is grayish brown fine sandy
loam to a depth of more than 60 inches. In a few small
areas, the surface layer is loamy fine sand. In some
areas, the dark surface layer is less than 20 inches thick.

Included with this soil in mapping are small areas of
Dailey and Haxtun soils. Dailey soils are in about the
same position on the landscape as the Vetal soil and are
coarser textured throughout. Haxtun soils are on a
similar landscape and have a finer textured subsoil. The
included soils make up 5 to 10 percent of the map unit.

Permeability is moderately rapid, and the available
water capacity is high. The irrigation water intake rate is
moderately high. Runoff is slow. The content of organic
matter is moderately low. This soil releases moisture
readily to plants.

A large part of the acreage of this soil is farmed. The
rest is in native grasses, which are used for grazing or
are mowed for hay. Under dryland management, this soil
is suited to wheat, legumes, and introduced grasses. The
major limitation is inadequate rainfall during the growing
season. Soil blowing is a major hazard if the surface is
not adequately protected by crops or crop residue.
Stubble muiching, chiseling, discing, and other tillage
methods that keep all or part of the crop residue on the
surface help reduce soil blowing as well as conserve soil
moisture. Crop residue, green manure crops, and feedlot
manure help maintain or improve the content of organic
matter and fertility. Summer fallow is used if wheat is
grown.

Under irrigation, this soil is suited to corn, sugar beets,
and pinto beans. Alfalfa and introduced grasses can be
grown for hay or pasture. Soil blowing is a hazard if the
surface is not adequately protected by crops or crop
residue. Stubble mulching, chiseling, discing, and other
tillage methods that keep all or part of the crop residue
on the surface help prevent soil blowing as well as
conserve moisture. Crop residue, green manure crops,
and feedlot manure help maintain or improve the content
of organic matter and fertility.

This soil is suited to use as rangeland, and this use is
effective in controlling soil blowing. Overgrazing,
improper haying time, and improper mowing height
reduce the protective cover and cause deterioration of
the native plants. Overgrazing can lead to severe losses
from soil blowing and small blowouts. Proper grazing
use, timely deferment of grazing or haying, and a system
of use and rest that varies from year to year help
maintain or improve the range condition. Range seeding
may be needed to stabilize severely eroded cropland.

This soil is suited to trees and shrubs in farmstead,
livestock, and field windbreaks. The main hazards are
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insufficient moisture during the growing season, soil
blowing, and competition for moisture from weeds and
grasses. lrrigation can supply moisture in periods of low
rainfall. Sod or a cover crop between the tree rows helps
control soil blowing. Weeds and grasses can be
controlled by cultivating between the rows with
conventional equipment. Herbicides can be applied in
the row, or the areas can be hoed by hand or rototilled.

This soil generally is suited to septic tank absorption
fields and to use as a site for houses and small
commercial buildings. Sewage lagoons need to be lined
or sealed to prevent seepage. Good surface drainage
reduces damage to roads and streets by frost action.
Crowning the road by grading and constructing adequate
side ditches help to provide the needed surface
drainage.

This soil is assigned to capability units Ille-3, dryland,
and lle-8, irrigated, to the Sandy range site, and to
windbreak suitability group 5.

Wa-—Wann fine sandy loam, 0 to 2 percent siopes.
This is a deep, nearly level, somewhat poorly drained
soil on bottom lands. It is occasionally flooded. The
areas range from 15 to 450 acres in size.

Typically, the surface layer is grayish brown, very
friable fine sandy loam about 12 inches thick. The
underlying material is light gray fine sandy loam in the
upper part and very pale brown very fine sandy loam in
the lower part to a depth of more than 60 inches. In a
few small areas, the surface layer is loam or sandy loam.
In a few areas, the underlying material below a depth of.
40 inches is sandy loam or loamy fine sand.

Included with this soil in mapping are small areas of
Caruso and Gannett soils. Caruso soils are finer textured
than the Wann soil and are on the same type of
landscape. Gannett soils are very poorly drained and are
in slightly lower positions. In places, gravelly sand is at a
depth of 20 to 40 inches. The included soils make up 5
to 15 percent of the map unit.

Permeability is moderately rapid. Runoff is slow. The
available water capacity is high. The content of organic
matter is moderately low, generally between 1 and 2
percent. The water intake rate is moderately high. Tilth is
good. The seasonal high water table ranges in depth
from about 1.5 feet in wet years to 3.5 feet in dry years.

Most of the acreage of this soil is farmed. In most
places, the soil is dry-farmed, but in some places it is
irrigated. In a few areas, it is in native grasses that are
used for grazing.

Under dryland management, this soil is suited to alfalfa
and wheat. Introduced grasses can be grown for hay or
pasture. The major hazards are soil blowing, if the
surface is not adequately protected by crops or crop
residue, and occasional flooding. The major limitation is
wetness caused by the water table. Stubble mulching,
chiseling, discing, and other tillage practices that keep all
or part of the crop residue on the surface help prevent
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soil blowing as well as conserve soil moisture. Dikes can
help prevent flooding. Crop residue, green manure crops,
and feedlot manure help maintain or improve the content
of organic matter, fertility, and soil tilth.

Under irrigation, this soil is suited to aifalfa, corn, pinto
beans, sugar beets, and introduced grasses. The main
hazards are occasional flooding and soil blowing if the
surface is not adequately protected by crops or crop
residue. Wetness early in spring is a limitation because
of the shallow depth to the water table. Dikes around the
area can help prevent flooding. Stubble mulching,
chiseling, discing, and other tillage practices that keep all
or part of the crop residue on the surface help prevent
soil blowing and also conserve moisture. Lowering the
water table by using tile drains helps to dry out the soil
early in spring. Crop residue, green manure crops, and
feedlot manure help maintain or improve the content of
organic matter and fertility.

This soil is suited to use as rangeland for either
grazing or haying. Overgrazing, improper haying time,
and improper mowing height reduce the protective cover
and cause deterioration of the native plants. Also,
overgrazing when the soil is wet can cause surface
compaction and the formation of small mounds, making
grazing or haying difficult. Proper grazing use and timely
deferment of grazing or haying, along with restricted use
during very wet periods, help maintain the native plants
in good condition.

This soil is suited to trees and shrubs in windbreaks.
Adapted species that can tolerate occasional wetness
generally survive and grow well on this soil. Establishing
tree seedlings can be difficult in wet years. The soil can
be tilled and the seedlings planted after the soil has
dried. The herbaceous vegetation that grows on this soil
is abundant and persistent. It can be controlled by
cultivating between tree rows with conventional
equipment. Weeds that are close to the trees can be
controlled by hand hoeing or rototilling.

This soil generally is not suited to septic tank
absorption fields and building site development because
of flooding. Sewage lagoons need to be lined or sealed
to prevent seepage and need to be diked as protection
against flooding. Sewage lagoons need to be
constructed on fill material to raise the bottom of the
lagoon to a sufficient height above the seasonal high
water table. Constructing roads on suitable, well
compacted fill material above flood level and providing
adequate side ditches and culverts help protect roads
against flood damage and wetness. Damage to roads
caused by frost action can be reduced by providing good
surface drainage and by placing a gravel moisture barrier
in the subgrade. Crowning the road by grading and
constructing adequate side ditches help to provide the
needed surface drainage.

This soil is assigned to capability units llw-6, dryland,
and llw-8, irrigated, to the Subirrigated range site, and to
windbreak suitability group 2S.
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WoB—Woodly loamy fine sand, 0 to 3 percent
slopes. This is a deep, nearly level to very gently
sloping, well drained soil on uplands. The areas of this
soil range from 15 to 960 acres in size.

Typically, the surface layer is grayish brown, very
friable loamy fine sand about 5 inches thick. The
subsurface layer is grayish brown, very friable fine sandy
loam about 4 inches thick. The subsoil is about 29
inches thick. The upper part is grayish brown, friable
sandy clay loam, and the lower part is brown, very friable
loam. The underlying material is brown fine sandy loam
in the upper part; brown, calcareous very fine sandy
loam in the middle part; and very pale brown, calcareous
fine sandy loam in the lower part to a depth of more
than 60 inches. In a few small areas, the surface layer is
loamy sand. There is a dark buried soil in a few areas.

Included in mapping are small areas of Ascalon,
Jayem, and Vetal soils. Ascalon soils are on about the
same kind of landscape as the Woodly soil. Jayem soils
have a coarser subsoil and are slightly higher on the
landscape. In Ascalon and Jayem soils, the color of the
surface layer extends to a depth of less than 20 inches.
Vetal soils have a coarser subsoil and are slightly lower
on the landscape. The included soils make up about 10
to 15 percent of each mapped area.

Permeability is moderate. The available water capacity
is high. The content of organic matter is moderate. The
water intake rate is high. Runoff is slow. This soil
releases moisture readily to plants. It is easily tilled
within a wide range of moisture content.

Most areas of this soil are used for crops; a few areas
are in native grasses, which are grazed or are mowed for
hay. Under dryland management, this soil is suited to
wheat and introduced grasses. The main hazard is soil
blowing if the surface is not adequately protected by
crops or crop residue. Inadequate rainfall during the
growing season is a limitation. Stubble mulching,
chiseling, discing, and other tillage practices that keep all
or part of the crop residue on the surface help prevent
soil blowing as well as conserve soil moisture. Crop
residue, green manure crops, and feedlot manure help
maintain or improve the content of organic matter and
fertility. Summer fallow is used if wheat is grown.

Under irrigation, this soil is suited to corn, pinto beans,
sugar beets, alfalfa, and introduced grasses for hay or
pasture. Soil blowing is the major hazard if the surface is
not adequately protected by crops or crop residue.
Stubble mulching, chiseling, discing and other tillage
practices that keep all or part of the crop residue on the
surface help prevent soil blowing as well as conserve
soil moisture. Crop residue, green manure crops, and
feedlot manure help maintain or improve the content of
organic matter and fertility.

This soil is suited to use as rangeland, and this use is
effective in controlling soil blowing. Overgrazing,
improper haying time, and improper mowing height
reduce the protective cover and cause deterioration of
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the native plants. Overgrazing can cause severe losses
from soil blowing. Also, it can cause small blowouts.
Proper grazing use, timely deferment of grazing or
haying, and a system of use and rest that varies from
year to year help maintain or improve the range
condition.

This soil is suited to adapted trees and shrubs in
tarmstead, field, and livestock windbreaks. The hazards
and limitations are insufficient moisture, soil blowing, and
competition for moisture from weeds and undesirable
grasses. lrrigation can supply moisture in periods of low
rainfall. Sod or a cover crop between the tree rows helps
control soil blowing. Cultivating between the rows with
conventional equipment can control weeds and
undesirable grasses. Appropriate herbicides can be
applied in the row, or the areas can be hoed by hand or
rototilled.

This soil generally is suited to septic tank absorption
fields. Sewage lagoons need to be lined or sealed to
prevent seepage. This soil generally is suited to houses
with basements. Foundations for houses and small
commercial buildings need to be strengthened and
backfilled with coarse material to prevent damage
resulting from the shrinking and swelling of-the soil.
Good surface drainage reduces damage to roads and
streets caused by frost action. Crowning the road by
grading and constructing adequate side ditches help to
provide the needed surface drainage. The base material
for roads and streets can be mixed with additives, for
example, hydrated lime, to help prevent shrinking and
swelling.

This soil is assigned to capability units llle-5, dryland,
and llle-10, irrigated, to the Sandy range site, and to
windbreak suitability group 5.

WpB—Woodly fine sandy loam, 0 to 3 percent
slopes. This is a deep, nearly level and very gently
sloping, well drained soil on uplands. The areas of this
soil range from 15 to 1,280 acres in size.

Typically, the surface layer is grayish brown, very
friable fine sandy loam about 5 inches thick. The
subsurface layer is dark grayish brown, very friable fine
sandy loam about 11 inches thick. The subsoil is about
30 inches thick. The upper part is dark grayish brown,
very friable sandy clay loam, and the lower part is light
brownish gray, very friable fine sandy loam. The
underlying material is light gray sandy loam to a depth of
more than 60 inches. In a few small areas, the surface
layer is loam, loamy fine sand, or sandy loam. In a few
areas, weakly cemented limestone is above a depth of
40 inches. There is a dark buried soil in a few areas.

Included with this soil in mapping are small areas of
Ascalon and Jayem soils. Ascalon soils are on about the
same kind of landscape as the Woodly soil. Jayem soils
have a coarser subsoil and are slightly higher on the
landscape: In Ascalon and Jayem soils, the color of the
surface layer extends to a depth of less than 20 inches.
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The included soils make up about 5 to 12 percent of
each mapped area.

Permeability is moderate. The available water capacity
is high. The content of organic matter is moderate. The
water intake rate is moderate. Runoff is slow. This soil
releases moisture readily to plants. It is easily tilled
within a wide range of moisture content.

Almost all the acreage is farmed, but a few small
areas are in native grasses and are used for grazing or
mowed for hay. Under dryland management, this soil is
suited to wheat and introduced grasses for hay or
pasture. The major hazard is-soil blowing if the surface is
not adequately protected by crops or crop residue. The
main limitation is insufficient rainfall during the growing
season. Stubble muiching, chiseling, discing, and other
tillage practices that keep all or part of the crop residue
on the surface help prevent soil blowing as well as
conserve soil moisture. Crop residue, green manure
crops, and feedlot manure help maintain or improve the
content of organic matter and fertility. Summer fallow is
used if wheat is grown.

Under irrigation, this soil is suited to corn, pinto beans,
sugar beets, alfalfa, and introduced grasses (fig. 13). The
main hazard is soil blowing if the surface is not
adequately protected by crops or crop residue. Stubble
muiching, chiseling, discing, and other tillage practices
that keep all or part of the crop residue on the surface
help prevent soil blowing as well as conserve moisture.
Crop residue, green manure crops, and feedlot manure
help maintain or improve the content of organic matter
and fertility.

This soil is suited to use as rangeland, and this use is
effective in controlling soil blowing. Overgrazing,
improper haying time, and improper mowing height
reduce the protective cover and cause deterioration of
the native plants. Overgrazing can cause severe losses
from soil blowing and small blowouts. Proper grazing
use, timely deferment of grazing or haying, and a system
of use and rest that changes from year to year help
maintain or improve the range condition.

This soil is suited to adapted trees and shrubs in
farmstead, livestock, and field windbreaks. The major
hazards and limitations are insufficient moisture, soil
blowing, and competition for moisture from weeds and
undesirable grasses. Irrigation can supply moisture in
periods of low rainfall. Sod or a cover crop between the
tree rows helps control soil blowing. Cultivation generally
needs to be restricted to the tree rows. Appropriate
herbicides can control weeds and undesirable grasses.

This soil generally is suited to use as a site for septic
tank absorption fields and for houses with basements.
Sewage lagoons need to be lined or sealed to prevent
seepage. Foundations for houses and small commercial
buildings need to be strengthened and backfilled with
coarse material to prevent damage by the shrinking and
swelling of the soil. Good surface drainage reduces
damage to roads and streets caused by frost action.
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Figure 13.—An irrfgated pasture of introduced grasses and legumes on Woodly fine sandy loam, 0 to 3 percent slopes. This soil is
suited to use as rangeland.

Crowning the road by grading and constructing adequate This soil is assigned to capability units lle-3, dryland,
side ditches help to provide the needed surface and lle-5, irrigated, to the Sandy range site, and to
drainage. The base material for roads and streets can be windbreak suitability group 5.

mixed with additives, for example, hydrated lime, to help

prevent shrinking and swelling.



prime farmland

In this section, prime farmland is defined and
discussed, and the prime farmland soils in Chase County
are listed.

Prime farmland is one of several kinds of important
farmland defined by the U.S. Department of Agriculture.
It is of major importance in providing the nation’s short-
"and long-range needs for food and fiber. The acreage of
high-quality farmland is limited, and the U.S. Department
of Agriculture recognizes that government at local, state,
and federal levels, as well as individuals, must
encourage and facilitate the wise use of our nation’s
prime farmland.

Prime farmland soils, as defined by the U.S.
Department of Agriculture, are soils that are best suited
to producing food, feed, forage, fiber, and oilseed crops.
Such soils have soil properties that are favorable for the
economic production of sustained high yields of crops.
The soils need only to be treated and managed using
acceptable farming methods. The moisture supply, of
course, must be adequate. Prime farmland soils produce
the highest yields with minimal inputs of energy and
economic resources, and farming these soils results in
the least damage to the environment.

Prime farmland soils may presently be used as
cropland, rangeland, or woodland, or they may be in
other uses. They either are used for producing food or
fiber or are available for these uses. Urban and built-up
land or water areas cannot be considered prime
farmland.

Prime farmland soils usually get an adequate and
dependable supply of moisture from precipitation or
irrigation. The temperature and growing season are
favorable. The acidity or alkalinity level of the soils is
acceptable. The soils have few or no rocks and are
permeable to water and air. They are not excessively
erodible or saturated with water for long periods and are
not frequently flooded during the growing season. The
slope ranges mainly from O to 6 percent.

Soils that have a high water table, are subject to
flooding, or are droughty may qualify as prime farmland
soils if the limitations or hazards are overcome by
drainage, flood control, or irrigation. Onsite evaluation is
necessary to determine the effectiveness of corrective
measures. More information on the criteria for prime
farmland soils can be obtained at the local office of the
Soil Conservation Service.
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In Chase County, only irrigated soils meet the
requirements for prime farmland. These soils make up
about 205,750 acres, or nearly 36 percent of the county.

A recent trend in land use has been the conversion-of
some prime farmiand to urban and industrial uses. The
loss of prime farmland to other uses puts pressure on
marginal lands, which generally are more erodible,
droughty, or difficult to cultivate and less productive than
prime farmland.

The following map units make up prime farmland in
Chase County. The location of each map unit is shown
on the detailed soil maps at the back of this publication.
The extent of each unit is given in table 4. The soil
qualities that affect use and management are described
in the section "‘Detailed soil map units.” This list does
not constitute a recommendation for a particular land
use.

Ac Alliance silt loam, 0 to 1 percent slopes

Af Altvan loam, 0 to 1 percent slopes

AfB Altvan loam, 1 to 3 percent slopes

AsB Ascalon fine sandy loam, 1 to 3 percent
slopes

AsC Ascalon fine sandy loam, 3 to 6 percent
slopes

Bg Bridget silt loam, 0 to 1 percent slopes

BgB Bridget silt loam, 1 to 3 percent slopes

BuC Bushman very fine sandy loam, 1 to 4 per-
cent slopes

Cb Caruso loam, 0 to 2 percent slopes

CrB Creighton very fine sandy loam, 1 to 3 per-
cent slopes

CrC Creighton very fine sandy loam, 3 to 6 per-
cent slopes

Gf Gibbon silt loam, 0 to 2 percent slopes
(where drained) !

Gh Goshen silt loam, 0 to 1 percent slopes

HdB Haxtun fine sandy locam, 0 to 3 percent
slopes

JeB Jayem fine sandy loam, 0 to 3 percent slopes

JeC Jayem fine sandy loam, 3 to 6 percent slopes

KeB Keith silt loam, 1 to 3 percent slopes

KeC2 Keith silt loam, 3 to 6 percent slopes, eroded

! This soil generally has been adequately drained,
either by some drainage measures or through incidental
drainage that results from farming operations, road
building, or other kinds of land development.
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Ku
KuB
KuC
Ma
MaB
Mc

McB
Mm
Mo

Kuma silt loam, 0 to 1 percent slopes

Kuma silt ioam, 1 to 3 percent slopes

Kuma silt loam, 3 to 6 percent slopes

Mace silt loam, 0 to 1 percent slopes

Mace silt loam, 1 to 3 percent slopes
Mace-Alliance silt loams, 0 to 1 percent
slopes

Mace-Alliance silt loams, 1 to 3 percent
slopes
McCash very fine sandy loam, 0 to 1 percent
slopes

McCook silt loam, 0 to 2 percent slopes
McCook silt loam, occasionally flooded, 0 to 2
percent slopes

Rs
RsB
SbB
SbC
UsC2
VeB

WpB

Rosebud loam, 0 to 1 percent slopes
Rosebud loam, 1 to 3 percent slopes

Satanta very fine sandy loam, 1 to 3 percent
slopes

Satanta very fine sandy loam, 3 to 6 percent
slopes

Ulysses silt loam, 3 to 6 percent slopes,
eroded

Vetal fine sandy loam, 0 to 3 percent slopes
Wann fine sandy loam, 0 to 2 percent slopes
Woodly fine sandy loam, 0 to 3 percent
slopes



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

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

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

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

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

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

crops and pasture

William E. Reinsch, conservation agronomist, Soil Conservation
Service, helped to 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 *“Detailed soil map
units.” Specific information can be obtained from the
local office of the Soil Conservation Service or the
Cooperative Extension Service.

According to the Nebraska Agriculture Census, 54
percent of the agricultural land in Chase County is
planted to crops. The largest acreage is in irrigated corn
and dry-farmed wheat fallow, followed by dry-farmed
sorghum and alfalfa. About 54 percent of the cropland is
irrigated.

The potential of the soils in Chase County for
increased production of food is good. Soils in capability
classes | through IV are suited to use as cultivated
cropland.

The sequence of crops grown on a field, together with
the practices needed for the management and
conservation of the soil, is called a conservation
cropping system. On dry-farmed soils, the cropping
system should preserve tilth and fertility, maintain a plant
cover that protects the soil from erosion, conserve
moisture, and control weeds, insects, and diseases.
Cropping systems vary according to the soil on which
they are used. For example, a conservation cropping
system on Jayem loamy fine sand, 3 to 6 percent slopes,
should maintain 2,000 pounds per acre of flat small grain
residue on the surface to protect the soil from wind and
water erosion. However, on Goshen silt loam, 0 to 1
percent slopes, 1,200 pounds of flat small grain residue
per acre is adequate to protect the soil.

In dryfarming, soils need to be worked to prepare a
seedbed, to contro! weeds, and to provide a favorable
place for plants to grow. Excessive tillage, however,
breaks down the soil's granular structure that is needed
for good sail tilth. The cultivation process should be
reduced to those steps that are indispensable. Various
methods of conservation tillage are used in Chase
County. Ecofallow, till-plant, disc or chisel and plant, and
stubble mulch are well suited to all the commonly grown
crops. Grasses can be established by drilling into a
cover of stubble without further seedbed preparation.
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dryland management

Good management practices on dry-farmed cropland
reduce runoff and the risk of erosion, conserve moisture,
and improve tilth. Most of the soils in Chase County are
suited to crops. In many places, however, erosion is a
severe hazard, and practices to reduce erosion are
needed.

Conservation tillage systems that keep crop residue on
the surface, terraces, contour farming, and grassed
waterways help to reduce water erosion. Crop residue or
a protective plant cover on the surface reduces sealing
and crusting of the soil during and after heavy rains. In
winter, stubble catches drifting snow. The snow then
provides additional moisture for plants in the spring.
Also, crop residue is a stable bank of plant nutrients that
cannot be lost by leaching or volatilization.

Soil blowing is a hazard in Chase County, especially in
periods of low rainfall, but the same management
practices that control water erosion can be used to
control wind erosion. Crop residue left on the soil,
conservation tillage, and stripcropping are examples. The
overall hazard of erosion can be reduced if the more
productive soils are used for row crops and the steeper,
more easily erodible soils are used for close-growing
crops, such as small grains and alfalfa, or for hay and
pasture. Proper land use alone can reduce the hazard of
erosion in many places.

Rainfall is the limiting factor in crop production in
Chase County. Where wind and water are eroding the
soil, a cropping system needs to be planned to fit the
soils in each field.

Soils that are used for cultivated crops or for pasture
should be tested to determine their need for additional
nutrients. Under dryland management, the application of
fertilizer should be based on results of soil tests and on
the moisture content of the soil at the time of
application. When the subsoil is dry and rainfall is low,
fertilizer should be applied at a slightly lower rate than
when the soil is moist. Nitrogen fertilizer is beneficial to
nonlegume crops on all soils. Phosphorus and zinc are
needed on the more eroded soils and in cut areas after
construction of terraces or diversions. Dry-farmed soils
require less fertilizer than irrigated soils because the
plant population generally is not so dense.

The best way to protect the soil and reduce erosion
on soils in classes llc, llw, and lle is to utilize crop
residue, add fertilizer or barnyard manure to increase
nutrients, and use other good agronomic practices. On
soils in class llle, the best practices are: leaving crop
residue on the soil over winter, farming on the contour or
stripcropping, and using a conservation tillage system
that leaves 3,000 pounds per acre of corn residue on the
surface or 1,500 pounds per acre of small grain residue.
On soils in class Ve, the best practices are: leaving crop
residue on the soil over winter, farming on the contour or
stripcropping, and using a conservation tillage system
that leaves 4,000 pounds per acre of corn or sorghum
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residue on the surface or 2,000 pounds per acre of small
grain residue. Terracing may be needed on slopes of
more than 10 percent. Converting cropland to pasture or
hayland may be an economic alternative for class IV
land.

Some soils in Chase County, notably Scott soils, are
subject to ponding. If the water table cannot be lowered
sufficiently for good crop growth, crops that are tolerant
of wet conditions can be planted.

Herbicides can effectively control weeds. However,
care should be taken to apply the correct kind at the
proper rate to fit the soil conditions. The colloidal clay
and humus fraction of the soil is responsible for most of
the chemical activity in the soil. Herbicides can damage
crops on sandy soils, which are low in colloidal clay, and
on soils that have a moderately low or low content of
organic matter. Consequently, the application rate of
herbicides on these soils needs to be correspondingly
lowered.

irrigation management

About 54 percent of the cropland in Chase County is
irrigated. Corn is grown on 73 percent of the irrigated
cropland. A smaller acreage is in field beans, sugar
beets, and alfalfa hay.

On soils that are well suited to irrigation, the cropping
system consists mainly of row crops. A cropping
sequence that includes different row crops, small grains,
and alfalfa or grass helps to control the diseases and
insects that are prevalent if the same crop is grown year
after year. Either furrow or sprinkler irrigation is suited to
row crops. Alfalfa can be irrigated by border, contour
ditch, corrugation, or sprinkler systems. Water for
irrigation is drawn from wells and project irrigation
canals.

Gently sloping soils, for example, Keith silt loam, 3 to
6 percent slopes, eroded, are subject to water erosion if
they are furrow-irrigated down the slope. Under furrow
irrigation, these soils can be bench-leveled on the
contour or irrigated by contour furrows in combination
with parallel terraces. Land leveling increases the
efficiency of irrigation because water is more evenly
distributed. The efficiency of furrow irrigation can be
improved by adding a tailwater recovery system.

On sandy soils, sprinkler irrigation is best, if the water
supply is adequate. Terraces and contour farming, in
addition to grassed waterways and conservation tillage
that keeps crop residue on the surface, help control
water erosion on sprinkler-irrigated soils.

On soils such as Ulysses silt loam, 6 to 9 percent
slopes, eroded, if a sprinkler irrigation system is installed,
the same conservation practices that control water
erosion on nonirrigated cropland should be applied.
Terraces, contour farming, and tillage practices that
leave a protective cover of crop residue on the soil after
the row crop is planted are important in conserving water
and in protecting the soil from erosion.
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in sprinkler irrigation, water is applied at a rate that the
soil can absorb without runoff. Sprinklers can be used on
the more sloping soils, for example, Valent loamy sand,
3 to 9 percent slopes, as well as on the nearly level soils
if conservation practices are used to control erosion.
Because the irrigation water can be carefully controlled,
sprinklers have special uses in conservation, for
example, establishing new pasture on moderately steep
slopes. In summer, however, much water is lost through
evaporation. Wind drift can cause water to be unevenly
applied.

Sprinkler systems are of two general kinds. One kind
is set at a certain location and is left there until a
specified amount of water has been applied. Another
kind consists of sprinkler arms that rotate on a fixed
center pivot (fig. 14).

Dailey, Jayem, and Valent soils are low or moderately
low in organic matter and have low fertility and poor
water holding capacity. Consequently, nitrogen fertilizer
can be quickly leached below the root zone and be lost
to the crop. To make up for the poor water holding
capacity and the low fertility of these soils, fertilizer
needs to be applied with the irrigation water at frequent
intervals. The amount of water applied, however, has to
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be carefully controlled.

Soil holds only a limited amount of water. Irrigation
water, therefore, is applied at regular intervals to keep
the rooting zone moist at all times. The interval varies
according to the crop and the time of year. Water should
be applied only as fast as the soil can absorb it. Crop
residue on the soil surface can increase the intake rate
and can slow evaporation under sprinkler irrigation.

Irrigated silt loam and loam soils hold about 2 inches
of available water per foot of soil depth. A soil that is 4
feet deep and is planted to a crop that sends its roots to
that depth can hold about 8 inches of available water for
that crop. Maximum efficiency of furrow irrigation is
attained if the irrigation process is started when about
one-half of the stored water has been used by the
plants. Thus, if a soil holds 8 inches of available water,
irrigation should be started when about 4 inches have
been removed by the crop. Irrigation sets or systems
should be planned to replace the amount that is used by
the crop.

A tailwater recovery pit can be installed at the lower
end of a furrow-irrigated field to trap runoff of excess
irrigation water. This water can then be pumped to the

Figure 14.—Corn on Woodly fine sandy loam, O to 3 percent slopes. A center pivot sprinkler irrigation system is in use.
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upper end of the field and used again. This practice
increases the efficiency of the irrigation system and
helps conserve the supply of ground water.

All of the soils in Nebraska have been placed in
irrigation design groups. These design groups are
described in the Nebraska Irrigation Guide (77), which is
part of the technical specifications for conservation in
Nebraska. In the section “Detailed soil map units,” after
each map unit description, the arabic numerals following
the capability unit for irrigated soils indicate the irrigation
design group of the soils, for example, capability unit lle-
8, irrigated.

Assistance in planning and designing an irrigation
system is available through the local office of the Soil
Conservation Service or the county agricultural agent.

pasture and hayland management

The grasses in a pasture or on hayland need to be
kept productive. A rotation grazing system that meets
the needs of the plants and promotes uniform utilization
of forage is important if high returns are expected. Many
forages are a good source of minerals, vitamins,
proteins, and other nutrients; thus, a well managed
pasture can provide a balanced ration throughout the
growing season. Irrigated pasture requires a high level of
management if it is to produce maximum returns.

A mixture of grasses and legumes can be grown on
many kinds of soils. Grasses and legumes are
compatible with grain crops in a crop rotation and have
beneficial soil building effects. They improve tilth, add
organic matter, and reduce erosion. They are an ideal
crop for use in a conservation cropping system.

Pasture and hayland, both dryland and irrigated,
require the addition of plant nutrients for maximum
production. The kind and amount of fertilizer needed
should be determined by a soil test.

With high level management, irrigated pasture in
Chase County can produce 750 to 900 pounds of beef
per acre. lrrigated pasture is an economic alternative in
choosing a resource management system for irrigated
cropland.

ylelds per acre

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

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

The management needed to obtain the indicated
yields of the various crops depends on the kind of soil
and the crop. Management can include drainage, erosion
control, and protection from flooding; the proper planting

Soil survey

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.

For yields of irrigated crops, it is assumed that the
irrigation system is adapted to the soils and to the crops
grown, that good quality irrigation water is uniformly
applied as needed, and that tillage is kept to a minimum.

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 capabllity 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. These
levels are defined in the following paragraphs.

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

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

Class IV soils have very severe limitations that reduce
the choice of plants or that require very careful
management, or both.
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Class V soils are not likely to erode but have other
limitations, impractical to remove, that limit their use.

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

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

Class VIli 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, wildlife habitat, or recreation.

Capability units are soil groups within a subclass. The
soils in a capability unit are enough alike to be suited to
the same crops and pasture plants, to require similar
management, and to have similar productivity. Capability
units are generally designated by adding an Arabic
numeral to the subclass symbol, for example, lle-1 or lle-
6.

The acreage of soils in each capability class and
subclass is shown in table 6. The capability classification
of each map unit is given in the section “Detailed soil
map units.”

rangeland

Peter N. Jensen, range conservationist, Soil Conservation Service,
helped to prepare this section.

Rangeland makes up approximately 45 percent of the
agricultural land in Chase County. There are extensive
areas of rangeland on the sandy uplands in the
northeastern and southwestern parts of the county. Also,
the broken lands associated with Frenchman Creek and
the seasonally wet flood plains of Frenchman, Stinking
Water, and Spring Creeks are largely used as rangeland.
Rangeland is common in the Valent, Colby, Gannett-
Wann-Gibbon, and Otero-Canyon soil associations.

Most of the rangeland is in the Sands, Sandy, and
Limy Upland range sites. The rest is in the Silty,
Subirrigated, Choppy Sands, Shallow Limy, Silty
Lowland, Silty Overfiow, Saline Lowland, Saline
Subirrigated, Thin Loess, and Wet Land range sites. The
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average size of ranches or livestock farms in Chase
County is about 1,600 acres.

The raising of livestock, mainly cow and calf herds
(calves are sold in the fall as feeders), is the second
largest agricultural industry in the county. The rangeland
generally is grazed from late in spring to early in fall. The
cattle graze corn or grain sorghum aftermath in fall and
early in winter. They are fed alfalfa hay or native hay or
both, silage, or hay and silage for the rest of the year.
Also, the native forage commonly is supplemented with
protein.

Approximately one-half of the rangeland has been
depleted or is not producing its potential in native forage
because of overuse by livestock. Commonly, these
overgrazed pastures are producing an abundance of low-
quality grasses and forbs. Range management practices
that can increase the productivity of rangeland are
proper grazing use, deferment or rest, planned grazing
systems, range seeding, and weed and brush
management.

Each soil in Chase County has been placed in a range
site according to the kind and amount of vegetation that
grows on the soil when the site is in climax condition.
The name of the range site is given at the end of the
map unit description. Information about each range site
is available at the local office of the Soil Conservation
Service. Farmers who want technical help in reseeding
cropland to grass, setting up a planned grazing system,
or other aspects of a range program can obtain help
from the local office of the Soil Conservation Service.

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

Table 7 shows, for each soil, 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 7 follows.

A range site is a distinctive kind of rangeland that
produces a characteristic natural plant community that
differs from natural plant communities on other range
sites in kind, amount, and proportion of range plants.
The relationship between soils and vegetation was
established 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



78

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
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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

Figure 15.—Eastern redcedars provide protection against soil blowing on Woodly fine sandy loam, 0 to 3 percent slopes.
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Figure 16.—A drip irrigation system supplies water to eastern redcedar seedlings planted in a windbreak on Valent loamy sand, 3 to
9 percent slopes.

generally results in the optimum production of
vegetation, reduction of undesirable brush species,
conservation of water, and control of water erosion and
soil blowing. Sometimes, however, a range condition
somewhat below the potential meets grazing needs,
provides wildlife habitat, and protects soil and water
resources.

windbreaks and environmental plantings

Keith A. Ticknor, forester, Soil Conservation Service, helped to
prepare this section.

Most of the trees on ranches and farms in Chase
County were planted after the ranches and farms were
established. In addition, many field windbreaks or
shelterbelts have been planted. Few trees or shrubs
grow naturally in the county.

Shelterbelts range from a single row to 10 rows. They
are planted along fences and at planned intervals across
fields. American plum, eastern redcedar, Rocky Mountain

juniper, green ash, ponderosa pine, honeylocust,
Siberian elm, Russian-olive, common hackberry, and
Russian mulberry are commonly used in sheiterbelts and
farmstead windbreaks. Field windbreaks mainly consist
of Siberian elm and eastern redcedar (fig. 15).

The trees and shrubs in windbreaks must be matched
with the soil not only to survive but also to grow well.
Permeability, the available water capacity, and fertility of
the soil greatly affect the rate of growth of trees and
shrubs in windbreaks.

The moisture supply is crucial to tree survival in Chase
County. Proper site preparation before planting and
control of weeds or other competing plants after planting
are the major concerns in establishing and managing a
windbreak. Supplemental watering by drip irrigation or
other methods significantly improves the survival rate
and vigor of seedlings during the period of establishment
(fig. 16).

Many older windbreaks and shelterbelts are
deteriorating because of crowded growing conditions or
because short-lived trees, such as Siberian elm, have
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reached or passed maturity. Renovation is needed to
restore the effectiveness of the windbreaks.

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

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

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

Table 8 shows the height that locally grown trees and
shrubs are expected to reach in 20 years on various
soils. The estimates in table 8 are based on
measurements and observation of established plantings
that have been given adequate care. They can be used
as a guide in planning windbreaks and screens.
Additional information on planning windbreaks and
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.

Each soil in Chase County has been assigned to a
windbreak suitability group. The name of the group is
given at the end of the map unit description. Information
about the windbreak groups is available at the local office
of the Soil Conservation Service.

recreation

Robert O. Koerner, biologist, Soil Conservation Service, helped to
prepare this section.

In Chase County, several recreation areas are
maintained and operated by the Nebraska Game and
Parks Commission.

The Enders State Recreation Area, including the
Special Use Area, takes in 5,350 acres—3,643 acres of
land and 1,707 acres of water. There are 4 picnic sites,
100 camping sites, and 4 boat ramps. Recreation
activities include swimming, waterskiing, fishing,
picnicking, boating, tent and trailer camping, and hiking.

The Champion State Recreation Area and Champion
Mill State Historical Park consist of an 11-acre pond and
2 acres of land. Activities are swimming, fishing,
picnicking, rowing, sailing, and hunting. This area is also
excellent for hiking, birdwatching, and photography.
There are many large trees in the area, and the scenery
is especially impressive in the spring and autumn.
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The Wanamaker Special Use Area consists of 160
acres of land just north of Imperial. It offers hiking,
birdwatching, and nature study.

The Champion water-powered mill at Champion,
Nebraska, is classed as a state historical park and is a
very scenic spot. ,

There are three nine-hole golf courses, one at Enders
Lake operated by the Enders Lake Recreation
Association, one operated by the Imperial Country Club,
and one operated by the Wauneta Country Club.

Enders Reservoir and farm ponds throughout the
county provide warm-water fishing.

Technical assistance in planning facilities for
recreation within Chase County is available at the Soil
Conservation Service field office in Imperial and at other
federal or state agencies.

The soils of the survey area are rated in table 9
according to limitations that affect their suitability for
recreation. The ratings are based on restrictive soil
features, such as wetness, slope, and texture of the
surface layer. Susceptibility to flooding is considered. Not
considered in the ratings, but important in evaluating a
site, are the location and accessibility of the area, the
size and shape of the area and its scenic quality,
vegetation, access to water, potential water
impoundment sites, and access to public sewerlines. The
capacity of the soil to absorb septic tank effluent and the
ability of the soil to support vegetation are also
important. Soils subject to flooding are limited for
recreation use by the duration and intensity of flooding
and the season when flooding occurs. In planning
recreation facilities, onsite assessment of the height,
duration, intensity, and frequency of flooding is essential.

In table 9, the degree of soil limitation is expressed as
slight, moderate, or severe. Sfight means that soil
properties are generally favorable and that limitations are
minor and easily overcome. Moderate means that
limitations can be overcome or alleviated by planning,
design, or special maintenance. Severe means that soil
properties are unfavorable and that limitations can be
offset only by costly soil reclamation, special design,
intensive maintenance, limited use, or by a combination
of these measures.

The information in table 9 can be supplemented by
other information in this survey, for example,
interpretations for septic tank absorption fields in table
12 and interpretations for dwellings without basements
and for local roads and streets in table 11.

Camp areas require site preparation such as shaping
and leveling the tent and parking areas, stabilizing roads

-and intensively used areas, and installing sanitary

facilities and utility lines. Camp areas are subject to
heavy foot traffic and some vehicular traffic. The best
soils have mild slopes and are not wet or subject to
flooding during the period of use. The surface has few or
no stones or boulders, absorbs rainfall readily but
remains firm, and is not dusty when dry. Strong slopes
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and stones or boulders can greatly increase the cost of
constructing campsites.

Picnic areas are subject to heavy foot traffic. Most
vehicular traffic is confined to access roads and parking
areas. The best soils for picnic areas are firm when wet,
are not dusty when dry, are not subject to flooding
during the period of use, and do not have slopes or
stones or boulders that increase the cost of shaping
sites or of building access roads and parking areas.

Playgrounds require soils that can withstand intensive
foot traffic. The best soils are almost level and are not
wet or subject to flooding during the season of use. The
surface is free of stones and boulders, is firm after rains,
and is not dusty when dry. If grading is needed, the
depth of the soil over bedrock or a hardpan should be
considered.

Paths and trails for hiking, horseback riding, and
bicycling should require little or no cutting and filling. The
best soils are not wet, are firm after rains, are not dusty
when dry, and are not subject to flooding more than
once a year during the period of use. They have
moderate slopes and few or no stones or boulders on
the surface.

Golf fairways are subject to heavy foot traffic and
some light vehicular traffic. Cutting or filling may be
required. The best soils for use as golf fairways are firm
when wet, are not dusty when dry, and are not subject to
prolonged flooding during the period of use. They have
moderate slopes and no stones or boulders on the
surface. The suitability of the soil for tees or greens is
not considered in rating the soils.

wildlife habitat

Robert D. Koerner, biologist, Soil Conservation Service, helped to
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 10, 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,
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and satisfactory results can be expected. A rating of 7air
indicates that the element or kind of habitat can be
established, improved, or maintained in most places.
Moderately intensive management is required for
satisfactory results. A rating of poor indicates that
limitations are severe for the designated element or kind
of habitat. Habitat can be created, improved, or
maintained in most places, but management is difficult
and must be intensive. A rating of very poor indicates
that restrictions for the element or kind of habitat are
very severe and that unsatisfactory results can be
expected. Creating, improving, or maintaining habitat is
impractical or impossible.

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

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

Grasses and legumes are domestic perennial grasses
and herbaceous legumes. Soil properties and features
that affect the growth of grasses and legumes are depth
of the root zone, texture of the surface layer, available
water capacity, wetness, surface stoniness, flood hazard,
and slope. Soil temperature and soil moisture are also
considerations. Examples of grasses and legumes are
fescue, smooth brome, 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 big and little bluestem,
indiangrass, switchgrass, goldenrod, beggarweed,
western wheatgrass, and blue grama.

Hardwood trees and woody understory 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, poplar, green ash, honeylocust,
apple, hawthorn, dogwood, hickory, eastern cottonwood,
and blueberry. Examples of fruit-producing shrubs that
are suitable for planting on soils rated good are sumac,
autumn-olive, and American plum.

Coniferous plants furnish browse, seeds, and cones.
Soil properties and features that affect the growth of
coniferous trees, shrubs, and ground cover are depth of
the root zone, available water capacity, and wetness.
Examples of coniferous plants are pine, spruce, fir,
cedar, and juniper.
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Shrubs are bushy woody plants that produce fruit,
buds, twigs, bark, and foliage. Soil properties and
features that affect the growth of shrubs are depth of the
root zone, available water capacity, salinity, and soil
moisture. Examples of shrubs are skunkbush sumac,
western snowberry, and coralberry.

Wetland plants are annual and perennial wild
herbacegus 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, wildrice, prairie
cordgrass, rushes, sedges, and reedgrasses.

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, waterfowl feeding areas, 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 vines. These areas produce
grain and seed crops, grasses and legumes, and wild
herbaceous plants. The wildlife attracted to these areas
include bobwhite quail, pheasant, meadowlark, field
sparrow, cottontail, skunk, and red fox.

Habitat for woodland wildlife consists of areas of
deciduous plants or coniferous plants or both and
associated grasses, legumes, and wild herbaceous
plants. Wildlife attracted to these areas include wild
turkey, ruffed grouse, woodcock, thrushes, woodpeckers,
squirrels, red fox, coyote, raccoon, deer, and opossum.

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

Habitat for rangeland wildlife consists of areas of
shrubs and wild herbaceous plants. Wildlife attracted to
rangeland include antelope, deer, badger, prairie dog,
prairie grouse, meadowlark, and lark bunting.

The relationship of the nine soil associations in Chase
County and the kinds of wildlife they support is
discussed in the following paragraphs.

The Valent association provides habitat predominantly
for rangeland wildlife. Since the introduction of center
pivot irrigation, much of the acreage has been used for
corn. The cropland and especially the corners not
reached by the sprinkler arms add to the diversity of
plant cover and help support a wide variety of wildlife, for
example, mule deer and, in limited numbers, pheasant,
quail, jackrabbit, and prairie grouse.
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There are prairie dog towns in some areas. Many
prairie songbirds, such as meadowlark, horned lark,
bobolink, and lark bunting, are common in areas of this
association. Badger, skunk, and coyote are common
along the main drainageways and in upland grassy
areas. Hawks, owls, and eagles also inhabit areas of this
association.

The Woodly-Jayem-Ascalon, Alliance-Mace-Kuma, and
Kuma associations provide habitat for openland wildlife.
Most of the acreage is cultivated; some is irrigated and
is planted to corn, sugar beets, and field beans. The rest
is dry-farmed and is mainly in a rotation of wheat and
fallow. Trees are scattered along the drainageways and
along fence rows. Many farmstead shelterbelts are
planted to redcedar, Rocky Mountain juniper, ponderosa
pine and Austrian pine, green ash, elm, honeylocust,
Russian-olive, hackberry, plum, and chokecherry. Ring-
necked pheasant, bobwhite quail, raccoon, skunk,
badger, cottontail, jackrabbit, tree squirrels, songbirds,
and birds of prey, such as hawks, owls, and eagles,
inhabit areas of these associations.

The Rosebud-Canyon association also provides
habitat for openland wildlife. Most of the acreage is
irrigated by center pivot irrigation systems. Some areas
are dry-farmed and are commonly in a rotation of wheat
and fallow. The topography is gently rolling. Trees and
shrubs are mainly around farmsteads or ranch
headquarters. The common trees and shrubs are
hackberry, ponderosa pine, redcedar and Rocky
Mountain juniper, green ash, elm, honeylocust, Russian-
olive, plum, and chokecherry. Proper grazing use is
needed on much of the rangeland to increase the
carrying capacity for livestock as well as for wildlife. Mule
deer and white-tailed deer are the major kinds of wildlife.
Prairie grouse, ring-necked pheasant, bobwhite quail,
and grassland-associated birds, such as horned lark,
meadowlark, lark bunting, and bobolink, also inhabit
areas of this association.

The Colby and Otero-Canyon associations have
strongly sloping to very steep topography. The areas
support rangeland wildlife, mainly mule deer and white-
tailed deer. The rough terrain also supports many small
mammals—ground squirrels, prairie dogs, and pocket
gophers—and their predators—hawks, owls, and eagles.
It also supports raccoon, skunk, badger, coyote, and
bobcat and reptiles, including the prairie rattlesnake.
Some ring-necked pheasant and bobwhite quail also
inhabit these areas.

The Gannett-Wann-Gibbon and Bridget-McCook
associations offer the greatest diversity of habitat and
support the largest number of wildlife species. The plant
cover along major streams, such as Frenchman Creek,
Stinking Water Creek, and Spring Creek, provides food
and cover (fig. 17). Among the trees and shrubs that add
to the diversity are cottonwoods, willow, boxeider,
honeylocust, ash, elm, black walnut, hackberry, plum,
chokecherry, and buckthorn. Grasses include big and
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Figure 17.—Trees, shrubs, and grasses on Gannett silt loam, overwash, 0 to 2 percent slopes, along Frenchman Creek, provide
excellent habitat for wildiife.
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little bluestem, indiangrass, switchgrass, blue grama,
buffalograss, prairie cordgrass, and reedgrass. Sedges,
reeds, and cattails grow near or in water.

The kinds of wildlife in these associations include
white-tailed deer and mule deer, opossum, raccoon,
weasel, mink, muskrat, beaver, skunk, badger, coyote,
bobcat, porcupine, cottontail rabbit, tree squirrels, pocket
gophers, mice, songbirds, birds of prey such as hawks,
owls, and eagles, ring-necked pheasant, bobwhite quail,
herons, bitterns, and many shore birds such as avocets,
phalaropes, sandpipers, and curlews.

Mourning doves are found throughout the county.

Technical assistance in designing installations to
improve wildlife habitat in Chase County is available at
the field office of the Soil Conservation Service in
Imperial.

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 feel.
Because of the map scale, small areas of different soils
may be included within the mapped areas of a specific
soil.

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

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

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

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

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

building site development

Table 11 shows the degree and kind of soil limitations
that affect shallow excavations, dwellings with and
without basements, small commercial buildings, local
roads and streets, and lawns and landscaping. The
limitations are considered s/ight if soil properties and site
features are generally favorable for the indicated use
and limitations are minor and easily overcome; moderate
if soil properties or site features are not favorable for the
indicated use and special planning, design, or
maintenance is needed to overcome or minimize the
limitations; and severe if soil properties or site features
are so unfavorable or so difficult to overcome that
special design, significant increases in construction
costs, and possibly increased maintenance are required.
Special feasibility studies may be required where the soil
limitations are severe.

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

Dwellings and small commercial buildings are
structures built on shallow foundations on undisturbed
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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
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.

Lawns and landscaping require soils on which turf and
ornamental trees and shrubs can be established and
maintained. The ratings are based on soil properties, site
features, and observed performance of the soils. Soil
reaction, a high water table, depth to bedrock or to a
cemented pan, the available water capacity in the upper
40 inches, and the content of salts, sodium, and sulfidic
materials affect plant growth. Flooding, wetness, slope,
stoniness, and the amount of sand, clay, or organic
matter in the surface layer affect trafficability after
vegetation is established.

sanitary facilities

Table 12 shows the degree and the kind of soil
limitations that affect septic tank absorption fields,
sewage lagoons, and sanitary landfills. The limitations
are considered slight if soil properties and site features
are generally favorable for the indicated use and
limitations are minor and easily overcome; moderate if
soil properties or site features are not favorable for the
indicated use and special planning, design, or
maintenance is needed to overcome or minimize the
limitations; and severe if soil properties or site features
are so unfavorable or so difficult to overcome that
special design, significant increases in construction
costs, and possibly increased maintenance are required.

Table 12 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
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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 grave! 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 are shallow ponds constructed to
hold sewage while aerobic bacteria decompose the solid
and liquid wastes. Lagoons should have a nearly level
floor surrounded by cut slopes or embankments of
compacted soil. Lagoons generally are designed to hold
the sewage within a depth of 2 to 5 feet. Nearly
impervious soil material for the lagoon floor and sides is
required to minimize seepage and contamination of
ground water.

Table 12 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
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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 12 are based on soil properties,
site features, and observed performance of the soils.
Permeability, depth to bedrock or to a cemented pan, a
high water table, slope, and flooding affect both types of
landfill. Texture, stones and boulders, highly organic
layers, soil reaction, and content of salts and sodium
affect trench type landfills. Unless otherwise stated, the
ratings apply only to that part of the soil within a depth
of about 6 feet. For deeper trenches, a limitation rated
slight or moderate may not be valid. Onsite investigation
is heeded.

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 blowirg.

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 13 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 or 6 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
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embankments, generally less than 6 feet high and less
exacting in design than higher embankments.

The ratings are for the soil material below the surface
layer to a depth of 5 or 6 feet. It is assumed that soil
layers will be mixed during excavating and spreading.
Many soils have layers of contrasting suitability within
their profile. The table showing engineering index
properties provides detailed information about each soil
layer. This information can help determine the suitability
of each layer for use as roadfill. The performance of soil
after it is stabilized with lime or cement is not considered
in the ratings.

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

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

Sand and gravel are natural aggregates suitable for
commercial use with a minimum of processing. Sand and
gravel are used in many kinds of construction.
Specifications for each use vary widely. In table 13, 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
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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.

water management

Table 14 gives information on the soil properties and
site features that affect water management. The degree
and kind of soil limitations are given for pond reservoir
areas and for embankments, dikes, and levees. The
limitations are considered s/ight if soil properties and site
features are generally 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
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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 evén 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,
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 wind or water erosion,
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an excessively coarse texture, and restricted permeability
adversely affect maintenance.

Grassed waterways are natural or constructed
channels, generally broad and shallow, that conduct
surface water to outlets at a nonerosive velocity. Large
stones, wetness, slope, and depth to bedrock or to a

cemented pan affect the construction of grassed
waterways. A hazard of wind erosion, low available water
capacity, restricted rooting depth, toxic substances such
as salts or sodium, and restricted permeability adversely
affect the growth and maintenance of the grass after
construction.



soil 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 18.

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

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

engineering index properties

Table 15 gives estimates of the engineering
classification and of the range of index properties for the
major layers of each soil in the survey area. Most soils
have layers of contrasting properties within the upper 5
or 6 feet.

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

Texture is given in the standard terms used by the
U.S. Department of Agriculture. These terms are defined
according to percentages of sand, silt, and clay in the
fraction of the soil that is less than 2 millimeters in
diameter. ““‘Loam,” for example, is soil that is 7 to 27
percent clay, 28 to 50 percent silt, and less than 52
percent sand. If a soil contains particles coarser than
sand, an appropriate modifier is added, for example,
“gravelly.” Textural terms are defined in the Glossary.
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Classification of the soils is determined according to
the Unified soil classification system (2 ) and the system
adopted by the American Association of State Highway
and Transportation Officials (7).

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

The AASHTO system classifies soils according to
those properties that affect roadway construction and
maintenance. In this system, the fraction of a mineral soil
that is less than 3 inches in diameter is classified in one
of seven groups from A-1 through A-7 on the basis of
grain-size distribution, liquid limit, and plasticity index.
Soils in group A-1 are coarse grained and low in content
of fines (silt and clay). At the other extreme, 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 0 for the best subgrade material to
20 or higher for the poorest. The AASHTO classification
for soils tested, with group index numbers in
parentheses, is given in table 18.

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

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

physical and chemical properties

Table 16 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.

Clay as a soil separate consists of mineral soil
particles that are less than 0.002 millimeter in diameter.
In this table, the estimated clay content of each major
soil layer is given as a percentage, by weight, of the soil
material that is less than 2 millimeters in diameter.

The amount and kind of clay greatly affect the fertility
and physical condition of the soil. They determine the
ability of the soil to adsorb cations and to retain
moisture. They influence shrink-swell potential,
permeability, and plasticity, the ease of soil dispersion,
and other soil properties. The amount and kind of clay in
a soil also affect tillage and earth-moving operations.

Moist bulk densily is the weight of soil (ovendry) per
unit volume. Volume is measured when the soil is at field
moisture capacity, that is, the moisture content at 1/3
bar moisture tension. Weight is determined after drying
the soil at 105 degrees C. In this table, the estimated
moist bulk density of each major soil horizon is
expressed in grams per cubic centimeter of soil material
that is less than 2 millimeters in diameter. Bulk density
data are used to compute shrink-swell potential,
available water capacity, total pore space, and other soil
properties. The moist bulk density of a soil indicates the
pore space available for water and roots. A bulk density
of more than 1.6 can restrict water storage and root
penetration. Moist bulk density is influenced by texture,
kind of clay, content of organic matter, and soil structure.

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
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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 maijor horizon is based on many field tests. For
many soils, values have been verified by laboratory
analyses. Soil reaction is important in selecting crops
and other plants, in evaluating soil amendments for
fertility and stabilization, and in determining the risk of
corrosion.

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

Shrink-swell potential is the potential for volume
change in a soil with a loss or gain in moisture. Volume
change occurs mainly because of the interaction of clay
minerals with water and varies with the amount and type
of clay minerals in the soil. The size of the load on the
soil and the magnitude of the change in soil moisture
content influence the amount of swelling of soils in
place. Laboratory measurements of swelling of

-undisturbed clods were made for many soils. For others,

swelling was estimated on the basis of the kind and
amount of clay minerals in the soil and on
measurements of similar soils.

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

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

Erosion factor K indicates the susceptibility of a soil to
sheet and rill erosion by water. Factor K is one of six
factors used in the Universal Soil Loss Equation (USLE)
to predict the average annual rate of soil loss by sheet
and rill erosion in tons per acre per year. The estimates
are based primarily on percentage of silt, sand, and
organic matter (up to 4 percent) and on soil structure
and permeability. Values of K range from 0.05 to 0.69.
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The higher the value the more susceptible the soil is to
sheet and rill erosion by water.

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

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

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

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

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

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

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

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

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

7. Silty clay loams that are less than 35 percent clay
and less than 5 percent finely divided calcium carbonate.
These soils are very slightly erodible. Crops can easily
be grown. ‘

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

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

In table 16, the estimated content of organic matter of
the plow layer is expressed as a percentage, by weight,
of the soil material that is less than 2 millimeters in
diameter.

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

soil and water features

Table 17 gives estimates of various soil and water
features. The estimates are used in land use planning
that involves -engineering considerations.

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

The four hydrologic soil groups are:

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

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

Group C. Soils having a slow infiltration rate when
thoroughly wet. These consist chiefly of soils having a
layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These
soils have a slow rate of water transmission.

Group D. Soils having a very slow infiltration rate (high
runoff potential) when thoroughly wet. These consist
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 is not considered flooding, nor is
water in swamps and marshes.

Table 17 gives the frequency and duration of flooding
and the time of year when flooding is most likely.

Frequency, duration, and probable dates of occurrence
are estimated. Frequency is expressed as none, rare,
common, occasional, and frequent. None means that
flooding is not probable; rare that it is unlikely but
possible under unusual weather conditions; common that
it is likely under normal conditions; occasional that it
occurs on an average of once or less in 2 years; and
frequent that it occurs on an average of more than once
in 2 years. Duration is expressed as very brief if less
than 2 days, brief if 2 to 7 days, and /ong if more than 7
days. Probable dates are expressed in months;
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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 are local information about the extent
and levels of flooding and the relation of each soil on
the landscape to historic floods. Information on the
extent of flooding based on soil data is less specific than
that provided by detailed engineering surveys that
delineate flood-prone areas at specific flood frequency
levels.

High water table (seasonal) is the highest level of a
saturated zone in the soil in most years. The depth to a
seasonal high water table applies to undrained soils. The
estimates are based mainly on the evidence of a
saturated zone, namely grayish colors or mottles in the
soil. Indicated in table 17 are the depth to the seasonal
high water table; the kind of water table—that is,
perched, artesian, or apparent; and the months of the
year that the water table commonly is high. A water table
that is seasonally high for less than 1 month is not
indicated in table 17.

An apparent water table is a thick zone of free water
in the soil. It is indicated by the level at which water
stands in an uncased borehole after adequate time is
allowed for adjustment in the surrounding soil. An
artesian water table is under hydrostatic head, generally
beneath an impermeable layer. When this layer is
penetrated, the water level rises in an uncased borehole.
A perched water table is water standing above an
unsaturated zone. In places an upper, or perched, water
table is separated from a lower one by a dry zone.

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

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
specified as either soft or hard. If the rock is soft or
fractured, excavations 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 excavation.

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

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

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

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

physical and chemical analyses of
selected soils

Samples from soil profiles were collected for physical
and chemical analysis by the Soil Conservation Service,
Soil Survey Laboratory, in Lincoln, Nebraska. Soils of the
Altvan, Canyon, Goshen, Keith, and Rosebud series
were sampled in nearby counties in Nebraska. The data
are recorded in Soil Survey Investigations Report
Number 5 (9). Soils of the Haxtun, Keith, and Kuma
series were sampled in a nearby county in Colorado.
These data are recorded in Soil Survey Investigations
Report Number 10 (70).

This information is helpful to soil scientists in
classifying soils and developing concepts of soil genesis.
It is also helpful in estimating the available water
capacity of soils, susceptibility to soil blowing, fertility,
tilth, and other practical aspects of soil management.

engineering index test data

Table 18 shows laboratory test data for several
pedons sampled at carefully selected sites in the survey
area. The pedons are typical of the series and are
described in the section ““Soil series and their
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morphology.” The soil samples were tested by the
Nebraska Department of Roads.

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—
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D 2487 (ASTM); Mechanical analysis—T 88 (AASHTO),
D 2217 (ASTM); Liquid limit—T 89 (AASHTO), D 423
(ASTM); Plasticity index—T 90 (AASHTOQ), D 424
(ASTM); Particle density, T 100-757 (AASHTO). The
group index number that is part of the AASHTO
classification is computed by using the Nebraska
modified system.
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classification of the soils

The system of soil classification used by the National
Cooperative Soil Survey has six categories (72).
Beginning with the broadest, these categories are the
order, suborder, great group, subgroup, family, and
series. Classification is based on-soil properties
observed in the field or inferred from those observations
or from laboratory measurements. In table 19, 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
intermittently dry, 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 (<ap/, meaning
minimal horizonation, plus usto//, 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
Aridic,for example, identifies the subgroup that receives
less moisture than typifies the great group. An example
is Aridic Haplustolls.

FAMILY. Families are established within a subgroup on
the basis of physical and chemical properties and other
characteristics that affect management. Mostly the

properties are those of horizons below plow depth where
there is much biological activity. Among the properties
and characteristics considered are particle-size class,
mineral content, temperature regime, depth of the root
zone, consistence, moisture equivalent, slope, and
permanent cracks. A family name consists of the name
of a subgroup preceded by terms that indicate soil
properties. An example is fine-silty, mixed, mesic Aridic
Haplustolls.

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

soil series and their morphology

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

Characteristics of the soil and the material in.which it
formed are identified for each series. The soil is
compared with similar soils and with nearby soils of
other series. A pedon, a small three-dimensional area of
soil, that is typical of the series in the survey area is
described. The detailed description of each soil horizon
follows standards in the Soil Survey Manual (8). Many of
the technical terms used in the descriptions are defined
in Soil Taxonomy (72). Unless otherwise stated, matrix
colors in the descriptions are for dry soil. Following the
pedon description is the range of important
characteristics of the soils in the series.

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

Alliance series

The Alliance series consists of deep, well drained,
moderately slowly permeable soils on loess-covered
uplands. The upper part of the solum formed in loess,
and the lower part formed in material that weathered
from weakly cemented caliche. Siope ranges from 0 to 1
percent.

Alliance soils are commonly adjacent to Ascalon,
Kuma, Mace, and Rosebud soils. Ascalon soils are
slightly higher on the landscape and have more sand in
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the subsoil. Kuma soils have a mollic epipedon more
than 20 inches thick and a buried horizon. Mace soils
have bedrock at a depth of 20 to 40 inches. Rosebud
soils have more sand in the subsoil and have bedrock at
a depth of 20 to 40 inches.

Typical pedon of Alliance silt loam, 0 to 1 percent
slopes, 2,400 feet north and 400 feet west of the
southeast corner of sec. 19, T. 7 N.,, R. 41 W,

Ap—o0 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; neutral; 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 subangular blocky structure parting to weak
medium granular; slightly hard, very friable; common
very fine roots; neutral; clear smooth boundary.

B2t—9 to 17 inches; grayish brown (10YR 5/2) silty clay
loam, very dark grayish brown (10YR 3/2) moist;
moderate medium prismatic structure parting to
moderate fine and medium subangular blocky;
slightly hard, friable; common very fine roots;
common worm casts; few thin discontinuous clay
films on faces of peds; neutral; clear smooth
boundary.

B3—17 to 24 inches; pale brown (10YR 6/3) silt loam,
brown (10YR 4/3) moist; weak medium prismatic
structure parting to weak medium subangular blocky;
slightly hard, very friable; numerous worm casts;
mildly alkaline; gradual smooth boundary.

C—24 to 50 inches; very pale brown (10YR 7/3) very
fine sandy loam, brown (10YR 5/3) moist; soft, very
friable; few small white soft masses of carbonate;
violent effervescence; moderately alkaline; abrupt
wavy boundary.

Cr—50 to 60 inches; white (10YR 8/2) .calcareous,
weakly cemented caliche; violent effervescence.

The solum is 16 to 30 inches thick. The depth to free
carbonates ranges from 16 to 30 inches. The mollic
epipedon is 12 to 20 inches thick. The depth to weakly
cemented caliche ranges from 40 to 60 inches.

The A horizon has color value of 4 or 5 (2 or 3, moist)
and chroma of 1 or 2. It is dominantly silt loam, but the
range includes loam. Reaction is neutral or mildly
alkaline. The B2t horizon has color value of 5 or 6 (3
through 5, moist) and chroma of 2 or 3. It is silt loam or
silty clay loam and averages between 25 and 35 percent
clay. Reaction is neutral or mildly alkaline. The B3
horizon has color value of 6 or 7 (4 through 6, moist)
and chroma of 2 or 3. It is silt loam or very fine sandy
loam. Reaction is neutral through moderately alkaline.
The C horizon has color value of 6 through 8 (5 or 6,
moist) and chroma of 2 or 3. It is very fine sandy loam,
silt loam, fine sandy loam, or loamy very fine sand.
Reaction is mildly or moderately alkaline. The Cr horizon
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has color value of 7 or 8 (6 or 7, moist) and chroma of 2
through 4.

Altvan series

The Altvan series consists of well drained soils on
uplands. Permeability is moderate in the solum and very
rapid in the underlying material. The soils formed in
loamy material overlying sand or gravelly sand. Slopes
range from O to 6 percent.

Altvan soils are commonly adjacent to Alliance,
Ascalon, Canyon, and Rosebud soils. Alliance soils have
less sand in the subsoil than Altvan soils. Alliance and
Ascalon soils do not have sand or gravelly sand above a
depth of 40 inches. Canyon soils are shallow, do not
have a mollic epipedon, and are above Altvan soils on
the landscape. Rosebud soils have bedrock at a depth
of 20 to 40 inches.

Typical pedon of Altvan loam, 0 to 1 percent slopes,
2,000 feet south and 248 feet west of the northeast
corner of sec. 6, T. 6 N, R. 40 W.

Ap—o0 to 7 inches; grayish brown (10YR 5/2) loam, very
dark grayish brown (10YR 3/2) moist; weak fine
granular structure; slightly hard, very friable; few very
fine roots; few small pebbles; neutral; abrupt smooth
boundary.

B21t—7 to 12 inches; grayish brown (10YR 5/2) clay
loam, very dark grayish brown (10YR 3/2) moist;
moderate medium prismatic structure parting to
moderate fine subangular blocky; hard, firm; few
very fine roots; thin patchy clay films on faces of
peds; few small pebbles; mildly alkaline; clear
smooth boundary.

B22t—12 to 21 inches; pale brown (10YR 6/3) clay
loam, brown (10YR 4/3) moist; moderate medium
prismatic structure parting to moderate medium
subangular blocky; hard, firm; thin patchy clay films
on faces of peds; mildly alkaline; clear smooth
boundary.

B3—21 to 26 inches; pale brown (10YR 6/3) ioam,
brown (10YR 4/3) moist; weak coarse prismatic
structure parting to weak medium subangular blocky;
slightly hard, friable; common small pebbles; mildly
alkaline; abrupt wavy boundary.

IIC—26 to 60 inches; pink (7.5YR 7/4) coarse sand, light
brown (7.5YR 6/4) moist; single grain; loose; about
2 percent gravel; strong effervescence; strongly
alkaline.

The thickness of the solum and the depth to free
carbonates range from 16 to 28 inches. The mollic
epipedon is 7 to 20 inches thick. The depth to sand or
gravelly sand ranges from 20 to 40 inches. The solum is
0 to 15 percent gravel.

The A horizon has color value of 4 or 5 (2 or 3, moist)
and chroma of 2 or 3. It is dominantly loam, but the
range includes silt loam. Reaction is slightly acid or
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neutral. The Bt horizon has color value of 4 through 6 (3
or 4, moist) and chroma of 2 or 3. It is dominantly clay
loam, but the range includes loam and sandy clay loam.
On the average, it is 20 to 35 percent clay. Reaction
ranges from neutral through moderately alkaline. The B3
horizon has color value of 6 or 7 (5 or 6, moist) and
chroma of 2 or 3. It is dominantly loam, but the range
includes silt loam. Reaction is mildly alkaline or
moderately alkaline. Some pedons have a C horizon.
Reaction ranges from mildly alkaline to strongly alkaline.
The IIC horizon is dominantly sand, but the range
includes gravelly coarse sand. Reaction ranges from
mildly alkaline to strongly alkaline.

Ascalon series

The Ascalon series consists of deep, well drained,
moderately permeable soils on uplands. The soils
formed in loamy calcareous material. Slope ranges from
1 to 6 percent.

Ascalon soils are similar to Satanta soils and
commonly are adjacent to Alliance, Haxtun, Jayem,
Rosebud, and Woodly soils. Satanta soils have a subsoil
that averages less than 35 percent fine and coarser
sand. Alliance soils have less sand in the subsoil and
are in lower positions than Ascalon soils. Haxtun and
Woodly soils have a mollic epipedon more than 20
inches thick. They are below Ascalon soils on the
landscape. Jayem soils are sandier throughout than
Ascalon soils. Rosebud soils are in lower positions and
have bedrock at a depth of 20 to 40 inches.

Typical pedon of Ascalon fine sandy loam, 1 to 3
percent slopes, 650 feet west and 825 feet north of the
southeast corner of sec. 23, T. 8 N, R. 39 W.

A1—0 to 6 inches; grayish brown (10YR 5/2) fine sandy
loam, very dark grayish brown (10YR 3/2) moist;
weak fine granular structure; soft, very friable; few
very fine roots; neutral; clear smooth boundary.

B1—6 to 10 inches; grayish brown (10YR 5/2) fine
sandy loam, very dark grayish brown (10YR 3/2)
moist; weak medium subangular blocky structure
parting to weak medium granular; slightly hard, very
friable; few very fine roots; neutral; clear smooth
boundary.

B21t—10 to 17 inches; brown (10YR 5/3) sandy clay
loam, dark brown (10YR 3/3) moist; moderate
medium prismatic structure parting to moderate
medium subangular blocky; hard, friable; few very
fine roots; few very thin patchy clay films; neutral;
clear smooth boundary.

B22t—17 to 22 inches; brown (10YR 5/3) sandy clay
loam, dark brown (10YR 4/3) moist; moderate
medium prismatic structure parting to moderate
subangular blocky; hard, friable; neutral; clear
smooth boundary.
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B3—22 to 28 inches; pale brown (10YR 6/3) fine sandy
loam, brown (10YR 5/3) moist; weak medium
prismatic structure; slightly hard, very friable; mildly
alkaline; gradual smooth boundary.

Cca—28 to 60 inches; very pale brown (10YR 7/3) very
fine sandy loam, pale brown (10YR 6/3) moist;
massive; soft, very friable; many myceliumlike
threads and filaments of carbonate; few small white
masses of carbonate; violent effervescence;
moderately alkaline.

The solum is 15 to 30 inches thick. The depth to free
carbonates ranges from 15 to 30 inches. The mollic
epipedon is 7 to 20 inches thick.

The A horizon has color value of 4 or 5 (2 or 3, moist)
and chroma of 2 or 3. It is dominantly fine sandy loam,
but the range includes sandy loam. The B2t horizon has
color value of 5 or 6 (3 or 4, moist) and chroma of 2
through 4. It is sandy clay loam. Reaction is neutral or
mildly alkaline. The C horizon has color value of 6
through 8 (5 through 6, moist) and chroma of 2 through
4. It generally is very fine sandy loam, but the range
includes fine sandy loam, sandy loam, and loamy fine
sand.

Blanche series

The Blanche series consists of moderately deep, weli
drained, moderately rapidly permeable soils on uplands.
The soils formed in calcareous material that weathered
from weakly cemented caliche. Slope ranges from O to 3
percent.

Blanche soils commonly are adjacent to Canyon,
Jayem, Rosebud, Valent, and Woodly soils. Canyon soils
are shallow and are on ridges and knolls above the
Blanche soils. Jayem soils are deep and are in similar
positions on the landscape. Rosebud soils have more
clay in the subsoil and are in similar positions on the
landscape. Valent soils are deep, are sandy throughout,
and are on hummocky sandhills above the Blanche soils.
Woodly soils are deep, have more clay in the subsoil,
and are in undulating areas above the Blanche soils.

Typical pedon of Blanche very fine sandy loam, 0 to 3
percent slopes, 1,450 feet west and 516 feet south of
the northeast corner of sec. 6, T. 8 N, R. 39 W.

Ap—0 to 6 inches; dark grayish brown (10YR 4/2) very
fine sandy loam, very dark grayish brown (10YR
3/2) moist; moderate very fine and fine granular
structure; slightly hard, very friable; common very
fine and few fine roots; mildly alkaline; abrupt
smooth boundary.

A12—6 to 11 inches; dark grayish brown (10YR 4/2)
very fine sandy loam, very dark grayish brown (10YR
3/2) moist; moderate very fine and fine granular
structure; slightly hard, very friable; common very
fine and few fine roots; mildly alkaline; clear smooth
boundary.



98

B21—11 to 19 inches; dark grayish brown (10YR 4/2)
fine sandy loam, very dark grayish brown (10YR
3/2) moist; moderate medium prismatic structure
parting to moderate fine and medium subangular
blocky; hard, very friable; few very fine and fine
roots; common very fine tubular pores; mildly
alkaline; clear smooth boundary.

B22—19 to 26 inches; grayish brown (10YR 5/2) fins
sandy loam, very dark grayish brown (10YR 3/2)
moist; weak medium prismatic structure parting to
weak fine and medium subangular blocky; slightly
hard, very friable; few fine roots; common very fine
tubular pores; common worm channels about 2 to 4
millimeters in diameter; mildly alkaline; clear smooth
boundary.

B3ca—26 to 34 inches; light brownish gray (10YR 6/2)
fine sandy loam, dark grayish brown (10YR 4/2)
moist; massive; slightly hard, very friable; common
fine roots; few very fine tubular pores; many
myceliumlike threads of calcium carbonate; many
chips and fragments of caliche; violent
effervescence; moderately alkaline; abrupt wavy
boundary.

Cr—34 to 60 inches; white (10YR 8/2) weakly cemented
caliche, light gray (10YR 7/2) moist; violent
effervescence; moderately alkaline.

The solum is 17 to 39 inches thick. The depth to free
carbonates ranges from 14 to 30 inches. The mollic
epipedon is 7 to 20 inches thick. Horizons that have
color value of less than 5.5 dry and 3.5 moist extend to
a depth of 20 to 32 inches, but the organic carbon
content is less than 0.6 percent at a depth of more than
20 inches. The depth to weakly cemented caliche ranges
from 20 to 40 inches.

The A horizon has color value of 4 or 5 (2 or 3, moist)
and chroma of 1 or 2. It is dominantly very fine sandy
loam, but the range includes fine sandy loam and loamy
fine sand. Reaction is neutral or mildly alkaline. The B2
horizon has color value of 4 through 6 (2 through 4,
moist) and chroma of 1 through 3. It is dominantly fine
sandy loam, but the range includes very fine sandy loam
or loam. Reaction is neutral through moderately alkaline.
The B3ca horizon has color value of 5 through 7 (4
through 6, moist) and chroma of 1 though 3. It is
dominantly fine sandy loam, but the range includes very
fine sandy loam, loam, and loamy fine sand. Reaction is
mildly alkaline or moderately alkaline. Some pedons
have a C horizon.

Bridget series

The Bridget series consists of deep, well drained,
moderately permeable soils on stream terraces and foot
slopes. The soils formed in siity and loamy, calcareous
colluvial-alluvial sediment. Slope ranges from 0 to 3
percent.
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Bridget soils commonly are adjacent to Colby,
McCook, and Ulysses soils. Unlike Bridget soils, Colby
soils do not have a mollic epipedon, and they are on
steeper slopes above the Bridget soils. McCook soils
have stratified layers throughout and are on bottom
lands below the Bridget soils. Ulysses soils have more
clay in the subsoil and are in more sloping areas above
the Bridget soils.

Typical pedon of Bridget silt loam, 1 to 3 percent
slopes, 1,400 feet south and 50 feet east of the
northwest corner of sec. 10, T. 5 N,, R. 36 W.

Ap—0 to 5 inches; grayish brown (10YR 5/2) silt loam,
very dark grayish brown (10YR 3/2) moist; weak
medium granular structure; slightly hard, friable; few
very fine and fine roots; neutral; abrupt smooth
boundary.

A12—S5 to 12 inches; grayish brown (10YR 5/2) silt
loam, very dark grayish brown (10YR 3/2) moist;
weak medium subangular blocky structure; slightly
hard, friable; few very fine roots; neutral; clear
smooth boundary.

AC—12 to 21 inches; pale brown (10YR 6/3) silt loam,
dark grayish brown (10YR 4/2) moist; weak medium
prismatic structure parting to weak medium
subangular blocky; slightly hard, friable; few very fine
roots; few very fine and fine pores; few worm
channels 2 to 5 millimeters in diameter; violent
effervescence; moderately alkaline; gradual smooth
boundary.

C—21 to 60 inches; very pale brown (10YR 7/3) very
fine sandy loam, brown (10YR 5/3) moist; massive;
soft, very friable; few very fine pores; few
myceliumlike threads and filaments of lime; violent
effervescence; moderately alkaline. ’

The solum is 10 to 28 inches thick. The moltic
epipedon is 8 to 18 inches thick. The depth to free
carbonates ranges from 0 to 15 inches.

The A horizon has color value of 4 or 5 (2 or 3, moist)
and chroma of 2 or 3. It is typically silt loam and less
commonly loam or very fine sandy loam. Reaction is
neutral or mildly alkaline. The AC horizon has color value
of 5 through 7 (4 or 5, moist) and chroma of 2 or 3. It is
typically silt loam and less commonly loam or very fine
sandy loam averaging between 10 and 18 percent clay.
Reaction is mildly alkaline or moderately alkaline. The C
horizon has color value of 6 through.8 (4 through 6,
moist) and chroma of 2 through 4. It is typically silt loam
or very fine sandy loam. Less commonly, it is loam.
Reaction is mildly alkaline or moderately alkaline.

Bushman series

The Bushman series consists of deep, well drained,
moderately rapidly permeable soils on foot slopes and
stream terraces. The soils formed in calcareous, loamy



Chase County, Nebraska

colluvial-alluvial material. Slope ranges from 1 to 4

percent.

Bushman soils are commonly adjacent to Canyon,
Caruso, Gibbon, Otero, and Wann soils. Canyon soils do
not have a mollic epipedon and are shallow. Canyon
soils are above Bushman soils on the landscape. Caruso
soils have more clay and are stratified, and they are
somewhat poorly drained. They are at a lower elevation
than Bushman soils. Gibbon soils have more silt and are
stratified, and they are somewhat poorly drained. They
are below Bushman soils on the landscape. Otero soils
do not have a mollic epipedon and are at a higher
elevation. Wann soils are somewhat poorly drained and
are at a lower elevation.

Typical pedon of Bushman very fine sandy loam, 1 to
4 percent slopes, 2,000 feet south and 90 feet east of
the northwest corner of sec. 13, T. 7 N.. R. 38 W.
A11—0 to 7 inches; dark grayish brown (10YR 4/2) very

fine sandy loam, very dark brown (10YR 2/2) moist;
moderate medium granular structure; slightly hard,
very friable; common very fine roots; few limestone
chips and fragments; about 3 percent gravel, by
volume; strong effervescence; mildly alkaline; clear
smooth boundary.

A12—7 to 13 inches; dark grayish brown (10YR.4/2)
very fine sandy loam, very dark brown (10YR 2/2)
moist; moderate medium subangular blocky
structure; slightly hard, very friable; common very
fine roots; few limestone chips and fragments; about
3 percent gravel, by volume; violent effervescence;
moderately alkaline; clear smooth boundary.

AC—13 to 24 inches; light brownish gray (10YR 6/2)
very fine sandy loam, dark grayish brown (10YR
4/2) moist; moderate medium subangular blocky
structure; slightly hard, very friable; few very fine
roots; many limestone chips and fragments; about 1
percent large pebbles, by volume; violent
effervescence; moderately alkaline; gradual smooth
boundary.

C—24 to 60 inches; pale brown (10YR 6/3) very fine
sandy loam, brown (10YR 4/3) moist; massive; soft,
very friable; few very fine roots in the upper 10
inches; numerous limestone chips and fragments;
few large pebbles; violent effervescence; moderately
alkaline.

The solum is 15 to 30 inches thick. The depth to
carbonates ranges from 0 to 7 inches. The mollic
epipedon is 7 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 dominantly very fine sandy |qam,
but the range includes fine sandy loam. The AC horizon
has value of 5 or 6 (3 or 4, moist) and chroma of 2 or 3.
It is dominantly very fine sandy loam, but the range
includes fine sandy loam. The C horizon has value of 6
or 7 (4 through 6, moist) and chroma of 2 or 3. Itis
dominantly very fine sandy loam, but the range includes
fine sandy loam.
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Canyon series

The Canyon series consists of shallow, well drained,
moderately permeable soils on uplands. The soils
formed in calcareous, loamy material that weathered
from weakly cemented caliche. Slope ranges from 0 to
45 percent.

Canyon soils are similar to Tassel soils and are
commonly adjacent to Duda, Mace, Otero, and Rosebud
soils. Tassel soils are less than 10 percent clay above
the bedrock. Duda soils are moderately deep and are
sandier than Canyon soils. Mace and Rosebud soils are
in a lower position than Canyon soils; they have a mollic
epipedon and are 20 to 40 inches deep to bedrock.
Otero soils are deep and are below Canyon soils on the
landscape.

Typical pedon of Canyon loam (fig. 18), in an area of

Figure 18.—Profile of Canyon silt loam, in an area of
Otero-Canyon loams, 6 to 20 percent slopes.
The lower marker indicates the top of the
weakly cemented caliche. Depth is marked in
feet.
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Otero-Canyon loams, 6 to 20 percent slopes, 600 feet
west of the southeast corner of sec. 14, T. 7 N., R. 38
W.

A1—o0 to 4 inches; grayish brown (10YR 5/2) loam, very
dark grayish brown (10YR 3/2) moist; weak fine and
medium granular structure; soft, very friable; many
very fine roots; about 5 percent limestone chips and
fragments 1 to 15 millimeters in diameter; strong
effervescence; mildly alkaline; abrupt smooth
boundary.

AC—4 to 10 inches; light brownish gray (10YR 6/2)
loam, dark grayish brown (10YR 4/2) moist; weak
fine and medium subangular blocky structure;
slightly hard, very friable; common very fine roots;
violent effervescence; moderately alkaline; clear
smooth boundary.

C—10 to 17 inches; light gray (10YR 7/2) loam, light
brownish gray (10YR 6/2) moist; massive; soft, very
friable; few very fine roots; violent effervescence;
moderately alkaline; abrupt wavy boundary.

Cr—17 to 60 inches; white (10YR 8/1) weakly cemented
caliche; violent effervescence.

The solum is 6 to 12 inches thick. The depth to
bedrock ranges from 6 to 20 inches. The depth to free
carbonates ranges from 0 to 6 inches.

The A horizon has color value of 4 through 7 (3
through 6, moist) and chroma of 2 or 3. It is silt loam,
loam, fine sandy loam, or gravelly loam. Reaction is
mildly alkaline or moderately alkaline. The AC horizon
has color value of 5 through 8 (4 through 7, moist) and
chroma of 2 or 4. It is loam, very fine sandy loam, or
gravelly loam. Reaction is mildly alkaline or moderately
alkaline. In some places, there is no AC horizon. The C
horizon has color value of 6 through 8 (4 through 7,
moist) and chroma of 2 or 4. It is loam, very fine sandy
loam, or gravelly loam. Reaction is mildly alkaline or
moderately alkaline.

Caruso series

The Caruso series consists of deep, somewhat poorly
drained, moderately permeable soils on bottom lands.
The soils formed in calcareous, stratified loamy alluvium.
Slope ranges from 0 to 2 percent.

Caruso soils are commonly adjacent to Bushman,
Gannett, and Gibbon soils. Bushman soils have more
sand throughout and are above the Caruso soils on the
landscape. Gannett soils are very poorly drained and are
in slightly lower positions on the landscape. Gibbon soils
have less clay and are on the same landscape as
Caruso soils.

Typical pedon of Caruso loam, 0 to 2 percent slopes,
1,900 feet north and 650 feet west of the southeast
corner of sec. 16, T. 6 N., R. 39 W.
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A11—0 to 6 inches; grayish brown (10YR 5/2) loam,
very dark grayish brown (10YR 3/2) moist; weak fine
granular structure; slightly hard, friable; many very
fine root; violent effervescence; strongly alkaline;
clear smooth boundary.

A12—6 to 12 inches; grayish brown (10YR 5/2) loam,
very dark grayish brown (10YR 3/2) moist; moderate
fine and medium granular structure; slightly hard,
friable; common very fine roots; violent
effervescence; strongly alkaline; clear smooth
boundary.

C1—12 to 23 inches; light brownish gray (10YR 6/2)
loam, dark grayish brown (10YR 4/2) moist; weak
fine granular structure; slightly hard, friable; few very
fine roots; violent effervescence; moderately
alkaline; abrupt wavy boundary.

C2—23 to 33 inches; light gray (10YR 7/2) loam, grayish
brown (10YR 5/2) moist; massive; slightly hard,
friable; few very fine roots; few thin dark grayish
brown (10YR 4/2, moist) strata; violent
effervescence; strongly alkaline; clear smooth
boundary.

C3—33 to 60 inches; light gray (10YR 7/2) loam, grayish
brown (10YR 5/2) moist; common fine distinct light
olive brown (2.5Y 5/4, moist) mottles; massive;
slightly hard, friable; many soft masses of calcium
carbonate 3 to 10 millimeters in diameter; violent
effervescence; strongly alkaline.

The solum and the mollic epipedon are 7 to 20 inches
thick. The depth to free carbonates ranges from 0 to 10
inches.

The A horizon has value of 4 or 5 (2 or 3, moist) and
chroma of 1 or 2. It is dominantly loam, but the range
includes sandy loam and silt loam. The C horizon has
value of 5 through 7 (3 through 5, moist) and chroma of
1 through 3. Reaction is mildly alkaline to strongly
alkaline throughout.

Colby series

The Colby series consists of deep, well drained and
somewhat excessively drained, moderately permeable
soils on uplands. The soils formed in silty, calcareous
loess loam. Slope ranges from 6 to 60 percent.

Colby soils commonly are adjacent on the landscape
to Canyon and Ulysses soils. Canyon soils are sandier
throughout than Colby soils and have bedrock at a depth
of 6 to 20 inches. Ulysses soils have a mollic epipedon
and generally have more clay in the subsoil.

Typical pedon of Colby silt loam, 30 to 60 percent
slopes, 1,155 fest east and 175 feet south of the
northwest corner of sec. 13, T. 6 N.. R. 37 W.
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A1—0 to 4 inches; grayish brown (10YR 5/2) silt loam,
dark grayish brown (10YR 4/2) moist; weak fine
granular structure; soft, very friable; few fine roots;
slight effervescence; mildly alkaline; clear smooth
boundary.

AC—4 to 10 inches; light brownish gray (10YR 6/2) silt
loam, grayish brown (10YR 5/2) moist; weak
medium granular structure; soft, very friable;
common fine roots; violent effervescence;
moderately alkaline; gradual smooth boundary.

C1ca—10 to 20 inches; pale brown (10YR 6/3) silt loam,
brown (10YR 5/3) moist; massive; soft, very friable;
few fine roots and root channels; common very fine
pores; many myceliumlike filaments and threads of
lime on surface of peds; violent effervescence;
moderately alkaline; gradual wavy boundary.

C2—20 to 60 inches; very pale brown (10YR 7/3) silt
loam, pale brown (10YR 6/3) moist; massive; soft,
very friable; violent effervescence; moderately
alkaline.

The solum is 5 to 12 inches thick. The depth to
carbonates ranges from 0 to 6 inches.

The A horizon has color value of 5 through 7 (3
through 5, moist) and chroma of 2 or 3. It is dominantly
silt loam, but the range includes loam and very fine
sandy loam. Reaction is mildly alkaline or moderately
alkaline. The C horizon has color value of 5 through 7 (4
through 6, moist) and chroma of 2 through 4. It is silt
loam or loam. Reaction is mildly alkaline or moderately
alkaline.

Creighton series

The Creighton series consists of deep, well drained,
moderately permeable soils on high terraces and
uplands. The soils formed in loamy calcareous material.
Slopes range from 0 to 11 percent.

Creighton soils are similar to Jayem soils and are
commonly adjacent to Ascalon and Rosebud soils.
Jayem soils are noncalcareous throughout. Ascalon soils
have more clay in the subsoil and are on similar
landscapes. Rosebud soils have bedrock at a depth of
20 to 40 inches and have more clay in the subsoil.

Typical pedon of Creighton very fine sandy loam, 1 to
3 percent slopes, 2,540 feet west and 500 feet north of
the southeast corner of sec. 28, T. 6 N., R. 37 W.

Ap—oO0 to 5 inches; grayish brown (10YR 5/2) very fine
sandy loam, very dark grayish brown (10YR 3/2)
moist; weak fine granular structure; slightly hard,
very friable; neutral; abrupt smooth boundary.

A12—5 to 12 inches; grayish brown (10YR 5/2) very fine
sandy loam, very dark grayish brown (10YR 3/2)
moist; weak coarse prismatic structure parting to
weak coarse subangular blocky; slightly hard, very
friable; neutral; clear smooth boundary.
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B2—12 to 20 inches; brown (10YR 5/3) very fine sandy
loam, dark grayish brown (10YR 4/2) moist;
moderate coarse prismatic structure parting to
moderate medium subangular blocky; slightly hard,
friable; neutral; clear smooth boundary.

C1ca—20 to 27 inches; light brownish gray (10YR 6/2)
very fine sandy loam, dark grayish brown (10YR
4/2) moist; massive; slightly hard, very friable; many
small white soft masses of calcium carbonate; few
myceliumlike threads and filaments of calcium
carbonate; violent effervescence; moderately
alkaline; gradual wavy boundary.

C2ca—27 to 60 inches; white (10YR 8/2) very fine
sandy loam, pale brown (10YR 6/3) moist; massive;
soft, very friable; many small white soft masses of
calcium carbonate; violent effervescence;
moderately alkaline.

The solum is 16 to 30 inches thick. The depth to free
carbonates ranges from 6 to 20 inches. The mollic
epipedon is 7 to 15 inches thick.

The A horizon has color value of 4 or § (2 or 3, moist)
and chroma of 2 or 3. Reaction is slightly acid to mildly
alkaline. The B2 horizon has color value of 5 through 7
dry (4 through 6, moist) and chroma of 2 through 6. It is
neutral or mildly alkaline. Weakly cemented caliche is
below a depth of 60 inches in some places.

Dailey series

The Dailey series consists of deep, somewhat
excessively drained, rapidly permeable soils that formed
in eolian sand in upland valleys. Slopes range from 0 to
3 percent.

Dailey soils are similar to Valent soils and commonly
are adjacent to Haxtun, Jayem, and Vetal soils. Valent
soils do not have a mollic epipedon and are higher on
the landscape. Haxtun soils have more clay in the
subsoil and have a mollic epipedon more than 20 inches
thick. Jayem soils have more clay throughout. Vetal soils
have more clay throughout and have a mollic epipedon
more than 20 inches thick.

Typical pedon of Dailey loamy sand, 0 to 3 percent
slopes, 1,320 feet west and 750 feet south of the
northeast corner of sec. 36, T. 8 N., R. 40 W.

A1—0 to 14 inches; grayish brown (10YR 5/2) loamy
sand, very dark grayish brown (10YR 3/2) moist;
weak fine granular structure; soft, very friable; many
very fine roots; neutral; gradual wavy boundary.

C—14 to 60 inches; light yellowish brown (10YR 6/4)
loamy sand, yellowish brown (10YR 5/4) moist;
single grain; loose; few very fine roots; neutral.

The solum is 10 to 20 inches thick. The mollic
epipedon is 10 to 20 inches thick.

The A horizon has color value of 4 or 5 (2 or 3, moist)
and chroma of 2 or 3. It is dominantly loamy sand, but
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the range includes loamy fine sand and fine sand. The C
horizon has color value of 6 or 7 (4 or 5, moist) and
chroma of 2 through 4. It is dominantly loamy sand, but
the range includes fine sand and loamy fine sand.
Reaction is neutral or mildly alkaline to a depth of 40
inches or more.

Duda series

The Duda series consists of moderately deep, well
drained, rapidly permeable soils on uplands. The soils
formed in eolian sand over calcareous, weakly cemented
caliche. Slope ranges from 0 to 15 percent.

Duda soils in Chase County are in a drier climate than
that defined as the range for the Duda series, and they
formed over weakly cemented caliche. These
differences, however, do not affect the use or behavior
of these soils.

Duda soils commonly are adjacent on the landscape
to Dailey, Rosebud, Tassel, and Valent soils. Dailey soils
are deep, have a mollic epipedon, and are in lower
positions than Duda soils. Rosebud soils have more clay
throughout and have a mollic epipedon. Rosebud soils
are in slightly lower positions than Duda soils. Tassel
soils have bedrock at a depth of 10 to 20 inches. Tassel
soils are in lower positions than Duda soils. Valent soils
are deep and in higher positions.

Typical pedon of Duda loamy sand, in an area of
Duda-Tassel loamy sands, 3 to 6 percent slopes, 2,310
feet north and 330 feet east of the southwest corner of
sec.6, T.8 N,, R. 39 W.

A1—0 to 7 inches; dark grayish brown (10YR 4/2) loamy
sand, dark brown (10YR 3/3) moist; weak fine
granular structure; soft, very friable; common very
fine and fine roots; neutral; gradual smooth
boundary.

AC—7 to 14 inches; brown (10YR 5/3) loamy fine sand,
brown (10YR 4/3) moist; weak coarse prismatic
structure; loose; common very fine and fine roots;
neutral; gradual smooth boundary.

C1—14 to 28 inches; brown (10YR 5/3) fine sand, brown
(10YR 4/3) moist; single grain; loose; numerous
small, medium, and large sandstone chips and
fragments between depths of 24 and 28 inches;
neutral; gradual wavy boundary.

IICr—28 to 60 inches; white (10YR 8/2) weakly
cemented caliche; violent effervescence.

The solum is 12 to 20 inches thick. The depth to
bedrock ranges from 20 to 40 inches. Carbonates are
leached down to bedrock.

The A horizon has color value of 4 or 5 (2 or 3, moist)
and chroma of 2 or 3. It is dominantly loamy sand, but
the range includes loamy fine sand and fine sand. It is
slightly acid or neutral. The AC horizon has color value
of 5 or 6 (4 or 5, moist) and chroma of 2 or 3. It is
dominantly loamy fine sand, but the range includes
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loamy sand. It is slightly acid or neutral. The C horizon
has color value of 5 through 7 (4 through 6, moist) and
chroma of 2 through 4. It is dominantly fine sand, but the
range includes loamy fine sand and loamy sand.
Reaction ranges from slightly acid to mildly alkaline.

Gannett series

The Gannett series consists of deep, very poorly
drained, moderately permeable soils on bottom lands.
These soils formed in silty, calcareous alluvium. Slope
ranges from O to 2 percent.

Gannett soils in Chase County have less sand than
that defined as the range for the Gannett series. This
difference, however, does not affect the use and
behavior of these soils.

Gannett soils are adjacent to Fluvaquents and to
Gibbon and Wann soils. Fluvaquents are in very poorly
drained depressions that generally contain 3 to 12
inches of water. Gibbon soils are somewhat poorly
drained and are slightly higher on the landscape than
Gannett soils. Wann soils are somewhat poorly drained
and are at a higher elevation.

Typical pedon of Gannett silt loam, overwash, 0 to 2
percent slopes, 2,275 feet east and 950 feet south of
the northwest corner of sec. 19, T. 7 N, R. 37 W.

A11—0 to 4 inches; light gray (10YR 7/2) silt loam, very
dark grayish brown (10YR 3/2) moist; weak fine
granular structure; soft, very friable; common very
fine and medium roots; violent effervescence;
moderately alkaline; clear smooth boundary.

C1—4 to 11 inches; gray (10YR 6/1) silt loam, very dark
gray (10YR 3/1) moist; common fine faint yellowish
brown (10YR 5/4, moist) mottles; weak fine
subangular blocky structure; soft, friable; common
very fine and fine roots; violent effervescence;
moderately alkaline; clear smooth boundary.

A12—11 to 30 inches; dark gray (2.5Y N4/0) silt loam,
black (2.5Y N2/0) moist; massive; slightly hard,
friable; common very fine and fine roots; mildly
alkaline; abrupt wavy boundary.

A13—30 to 50 inches; dark gray (10YR 4/1) very fine
sandy loam, black (2.5Y N2/0) moist; massive;
slightly hard, friable; common very fine and fine
roots; mildly alkaline; abrupt wavy boundary.

C2—50 to 60 inches; stratified dark gray (10YR 4/1),
gray (10YR 6/1), and light gray (10YR 7/2) very fine
sandy loam, very dark gray (10YR 3/1), gray (10YR
5/1), and grayish brown (10YR 5/2) moist; massive;
soft, very friable; mildly alkaline.

The overwash is 7 to 20 inches thick. The buried
mollic epipedon is 7 to 40 inches thick. Reaction is mildly
or moderately alkaline.

The A11 horizon has hue of 10YR or 2.5Y, value of 3
through 7 (2 or 3, moist), and chroma of 1 or 2. It is
typically silt loam, but the range includes very fine sandy
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loam. The A12 horizon has hue of 10YR or 2.5Y, value
of 4 or 5 (2 or 3, moist), and chroma of 0 or 1. It is silt
loam or very fine sandy loam. The C horizon has hue of
10YR, 2.5Y or 5Y, value of 4 through 7 (2 through 5,
moist), and chroma of 1 or 2. It is silt loam or very fine
sandy loam.

Gibbon series

The Gibbon series consists of deep, somewhat poorly
drained, moderately permeable soils on bottom lands.
The soils formed in silty and loamy, calcareous alluvium.
Slope ranges from 0 to 2 percent.

Gibbon soils in Chase County have less clay than that
defined as the range for the Gibbon series. This
difference, however, does not affect the use and
behavior of the soils.

Gibbon soils are commonly adjacent to Fluvaquents
and to Bridget, Gannett, McCook, and Wann soils.
Bridget soils are well drained and are above Gibbon soils
on the landscape. Fluvaquents are very poorly drained,
are usually covered with water, amd are below Gibbon
soils. Gannett soils are very poorly drained and are
ponded in places. They are below Gibbon soils. McCook
soils are well drained and moderately well drained and
are above Gibbon soils. Wann soils have less silt
throughout than Gibbon soils.

Typical pedon of Gibbon silt loam, O to 2 percent
slopes, 1,700 feet south and 125 feet east of the
northwest corner of sec. 25, T. 7 N,, R. 36 W.

A1—0 to 9 inches; dark grayish brown (10YR 4/2) silt
loam, very dark gray (10YR 3/1) moist; weak
medium subangular blocky structure parting to weak
fine granular; slightly hard, friable; common fine and
medium roots; common fine and medium tubular
pores; strong effervescence; moderately alkaline;
abrupt smooth boundary.

AC—9 to 15 inches; light brownish gray (10YR 6/2) silt
loam, dark grayish brown (10YR 4/2) moist; few fine
faint yellow (10YR 7/6, moist) mottles; weak
medium subangular blocky structure parting to weak
fine subangular blocky; soft, very friable; few fine
and medium roots; common fine tubular pores;
violent effervescence; moderately alkaline; clear
smooth boundary.

C1—15 to 27 inches; light gray (10YR 7/1) very fine
sandy loam, grayish brown (2.5Y 5/2) moist;
common fine faint yellowish brown (10YR 5/6,
moist) mottles; massive; slightly hard, very friable;
few fine tubular pores; few small iron and
manganese concretions; violent effervescence;
moderately alkaline; abrupt smooth boundary.
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C2—27 to 37 inches; grayish brown (10YR 5/2) silt
loam, very dark gray (10YR 3/1) moist; common fine
distinct reddish brown (5YR 5/4, moist) mottles;
massive; slightly hard, very friable; few fine roots;
strong effervescence; moderately alkaline; clear
smooth boundary.

C3--37 to 60 inches; white (10YR 8/2) very fine sandy
loam, grayish brown (10YR 5/2) moist; common
medium faint yellowish brown (10YR 5/6, moist)
mottles; massive; soft, very friable; few fine roots;
violent effervescence; moderately alkaline.

The solum is 12 to 28 inches thick. The mollic
epipedon is 7 to 15 inches thick. The depth to
carbonates ranges from 0 to 10 inches.

The A horizon has color value of 3 through 5 (2 or 3,
moist) and chroma of 1 or 2. It is typically silt loam, but
the range includes loam and very fine sandy loam. The
C horizon has hue of 10YR or 2.5Y, value of 5 through 8
(4 through 6, moist), and chroma of 1 or 2. It is typically
silt loam or very fine sandy loam, but the range includes
fine sandy loam and loam. In places, some pedons have
thin strata of loamy fine sand, loamy sand, or fine sand
below a depth of 40 inches.

Goshen series

The Goshen series consists of deep, well drained,
moderately permeable soils on loess-covered uplands.
Slope ranges from 0 to 1 percent.

Goshen soils are similar to Kuma soils and commonly
are adjacent to Alliance, Kuma, Mace, and Scott soils.
Kuma soils have a buried horizon. Alliance soils have a
mollic epipedon less than 20 inches thick and have
bedrock at a depth of 40 to 60 inches. Mace soils have
a mollic epipedon less than 20 inches thick and have
bedrock at a depth of 20 to 40 inches. Scott soils have
more clay in the subsoil and are in shallow depressions.

Typical pedon of Goshen silt loam, 0 to 1 percent
slopes, 2,112 feet east and 1,320 feet south of the
northwest corner of sec. 36, T. 5 N,, R. 39 W,

Ap—oO0 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; neutral; abrupt
smooth boundary.

A12—5 to 10 inches; dark grayish brown (10YR 4/2) silt
loam, very dark grayish brown (10YR 3/2) moist;
weak coarse subangular blocky structure parting to
weak fine granular; soft, very friable; neutral; clear
smooth boundary.
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B21t—10 to 18 inches; dark grayish brown (10YR 4/2)
silty clay loam, very dark grayish brown (10YR 3/2)
moist; weak medium prismatic structure parting to
moderate medium subangular blocky; slightly hard,
friable; few fine roots; common very fine tubutar
pores; few shiny surfaces on peds; many worm
casts and channels 3 to 8 millimeters in diameter,
neutral; clear smooth boundary.

B22t—18 to 25 inches; grayish brown (10YR 5/2) silty
clay loam, very dark grayish brown (10YR 3/2)
moist; moderate medium and coarse prismatic
structure parting to moderate medium and fine
subangular blocky; slightly hard, friable; common
very fine roots; common very fine tubular pores; few
shiny surfaces on peds; many worm casts and
channels 3 to 8 millimeters in diameter; mildly
alkaline; clear smooth boundary.

B23t—25 to 32 inches; grayish brown (10YR 5/2) silty
clay loam, very dark grayish brown (10YR 3/2)
moist; moderate medium and coarse subangular
blocky structure; slightly hard, friable; common very
fine roots; common very fine tubular pores; many
worm casts and channels 3 to 8 millimeters in
diameter and filled with pale brown (10YR 6/3)
material; slight effervescence; moderately alkaline;
clear smooth boundary.

B3ca—32 to 36 inches; light brownish gray (10YR 6/3)
silt loam, dark grayish brown (10YR 4/2) moist;
weak medium and coarse subangular blocky
structure; slightly hard, friable; common very fine
tubular pores; many white myceliumlike threads and
filaments of calcium carbonate; many worm.casts
and channels 3 to 8 millimeters in diameter filled
with very pale brown (10YR 7/3) material; violent
effervescence; moderately alkaline; clear smooth
boundary.

C1ca—36 to 48 inches; light gray (10YR 7/2) silt loam,
pale brown (10YR 6/3) moist; massive; soft, very
friable; many white myceliumlike threads and
filaments of calcium carbonate; violent
effervescence; moderately alkaline; clear smooth
boundary.

C2—48 to 60 inches; very pale brown (10YR 7/3) silt
loam, brown (10YR 5/3) moist; massive; soft, very
friable; violent effervescence; moderately alkaline.

The solum is 32 to 46 inches thick. The mollic
epipedon is 24 to 32 inches thick. The depth to free
carbonates ranges from 25 to 36 inches.

The A horizon has color value of 3 through 5 (2 or 3,
moist) and chroma of 2 or 3. It is dominantly silt loam,
but the range includes loam. Reaction is neutral or mildly
alkaline. The upper part of the B2t horizon has color
value of 3 through 5 (2 through 3, moist) and chroma of
2 or 3. It is dominantly silty clay loam, but the range
includes silt loam and loam. The lower part of the B2t
horizon has color value of 5 or 6 (3 through 5, moist)
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and chroma of 2 or 3. Reaction in the B2t horizon
ranges from neutral through moderately alkaline. The B3
horizon is silt loam or very fine sandy loam. The C
horizon has color value of 6 or 7 (4 through 6, moist)
and chroma of 2 or 3. It is silt loam or very fine sandy
loam. Reaction is moderately alkaline with strong or
violent effervescence. In some places, weakly cemented
limestone is at a depth of 40 to 60 inches.

Haxtun series

The Haxtun series consists of deep, well drained,
moderately permeable soils in upland valleys. The soils
formed in loamy and sandy eolian material that overlies
an old buried soil. Slope ranges from 0 to 3 percent.

Haxtun soils are similar to Woodly soils and are
commonly adjacent to Jayem, Rosebud, Valent, and
Vetal soils. All these soils, unlike Haxtun soils, do not
have a buried soil. Jayem soils have a mollic epipedon
less than 20 inches thick and are sandier throughout
than Haxtun soils. Rosebud soils have a mollic epipedon
less than 20 inches thick and have bedrock at a depth of
20 to 40 inches. Valent soils are sandy throughout and
do not have a mollic epipedon. Valent soils are in higher
positions than Haxtun soils. Vetal soils are sandier
throughout and are on a landscape similar to that of
Haxtun soils.

Typical pedon of Haxtun fine sandy loam, O to 3
percent slopes, 1,350 feet north and 175 feet east of the
southwest corner of sec. 10, T. 8 N., R. 38 W.

Ap—o0 to 5 inches; grayish brown (10YR 5/2) fine sandy
loam, very dark grayish brown (10YR 3/2) moist;
weak fine granular structure; soft, very friable; few
very fine roots; neutral; abrupt smooth boundary.

A12—5 to 11 inches; grayish brown (10YR 5/2) fine
sandy loam, very dark grayish brown (10YR 3/2)
moist; weak medium and coarse subangular blocky
structure parting to weak medium granular; slightly
hard, very friable; few very fine roots; neutral; clear
smooth boundary.

B21t—11 to 18 inches; grayish brown (10YR 5/2) loam,
very dark grayish brown (10YR 3/2) moist; weak
medium prismatic structure parting to weak medium
and coarse subangular blocky; slightly hard, friable;
few very fine roots; few shiny surfaces on peds;
neutral; clear smooth boundary.

B22tb—18 to 31 inches; dark grayish brown (10YR 4/2)
loam, black (10YR 2/1) moist; moderate medium
prismatic structure parting to weak medium
subangular blocky; slightly hard, friable; few very fine
roots; few very fine tubular pores; many worm casts
and channels 3 to 8 millimeters in diameter; few
shiny surfaces on peds; neutral; abrupt smooth
boundary.



Chase County, Nebraska

B23tcab—31 to 36 inches; dark grayish brown (10YR
4/2) loam, very dark gray (10YR 3/1) moist; weak
medium prismatic structure parting to weak medium
subangular blocky; slightly hard, friable; few very fine
roots; few very fine tubular pores; many coatings of
calcium carbonate on faces of peds; many
myceliumlike threads and filaments of calcium
carbonate; many worm casts and channels 3 to 8
millimeters in diameter filled with very pale brown
(10YR 7/3) material; few shiny surfaces on peds;
violent effervescence; moderately alkaline; clear
smooth boundary.

B3cab—36 to 50 inches; pale brown (10YR 6/3) very
fine sandy loam, grayish brown (10YR 5/2) moist;
weak medium prismatic structure parting to weak
medium subangular blocky; slightly hard, very friable;
few very fine tubular pores; many coatings of
calcium carbonate on faces of peds; many threads
and filaments of calcium carbonate; many worm
casts and channels 3 to 8 millimeters in diameter;
violent effervescence; moderately alkaline; clear
smooth boundary.

C—50 to 60 inches; light yellowish brown (10YR 6/4)
loamy very fine sand, brown (10YR 5/3) moist;
massive; soft, very friable; mildly alkaline.

The solum is 31 to 56 inches thick. The mollic
epipedon is 25 to 48 inches thick.

The A horizon has color value of 4 or 5 (2 or 3, moist)
and chroma of 2 or 3. It is dominantly fine sandy loam,
but the range includes sandy loam and loamy fine sand.
Reaction is neutral or mildly alkaline. The B2t horizon
has color value of 4 or 5 (2 or 3, moist) and chroma of 1
or 2. It is loam, sandy clay loam, or clay loam. Reaction
is neutral to moderately alkaline. The C horizon has color
value of 6 or 7 (5 or 6, moist) and chroma of 2 through
4. Reaction is mildly alkaline or moderately alkaline.

Jayem series

The Jayem series consists of deep, well drained,
moderately rapidly permeable soils on uplands. The soils
formed in loamy and sandy eolian material. Slopes range
from O to 6 percent.

Jayem soils are similar to Vetal soils and are
commonly adjacent to Creighton, Haxtun, Valent and
Woodly soils. Vetal soils have a mollic epipedon more
than 20 inches thick. Creighton soils formed in
calcareous material. Haxtun and Woodly soils have more
clay throughout and have a mollic epipedon more than
20.inches thick. Valent soils are sandier throughout, do
not have a mollic epipedon, and are at a higher elevation
than Jayem soils.

Typical pedon of Jayem fine sandy loam, 0 to 3
percent slopes, 300 feet west and 100 feet north of the
southeast corner of sec. 32, T. 8 N,, R. 39 W.
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A1—0 to 11 inches; dark grayish brown (10YR 4/2) fine
sandy loam, very dark grayish brown (10YR 3/2)
moist; weak medium granular structure; soft, very
friable; common very fine roots; neutral; clear
smooth boundary.

B2—11 to 21 inches; brown (10YR 5/3) fine sandy loam,
brown (10YR 4/3) moist; weak coarse prismatic
structure parting to weak medium subangular blocky;
slightly hard, very friable; few very fine roots; mildly
alkaline; gradual smooth boundary.

C1—21 to 42 inches; yellowish brown (10YR 5/4) fine
sandy loam, brown (10YR 4/3) moist; massive;
slightly hard, very friable; few very fine roots; mildly
alkaline; gradual smooth boundary.

C2—42 to 60 inches; light yellowish brown (10YR 6/4)
loamy fine sand, brown (10YR 5/3) moist; massive;
loose; mildly alkaline.

The solum is 15 to 32 inches thick. The mollic
epipedon is 7 to 20 inches thick.

The A horizon has color value of 4 or 5 (2 or 3, moist)
and chroma of 2 or 3. It is fine sandy loam or loamy fine
sand. Reaction is neutral or mildly alkaline. The B
horizon has color value of 5 or 6 (4 or 5, moist) and
chroma of 2 through 4. It is fine sandy loam or very fine
sandy loam. Reaction is neutral or mildly alkaline. The C
horizon has color value of 5 through 7 (4 through 6,
moist) and chroma of 2 through 4. It is dominantly fine
sandy loam or very fine sandy loam to a depth of 40
inches: Below that, it is fine sandy loam, sandy loam,
very fine sandy loam, loamy very fine sand, or loamy fine
sand.

Keith series

The Keith series consists of deep, well drained,
moderately permeable soils on uplands. The soils
formed in silty loess. Slope ranges from 1 to 6 percent.

Keith soils are similar to Alliance soils and commonly
are adjacent to Goshen, Kuma, and Ulysses soils.
Alliance soils have bedrock at a depth of 40 to 60
inches. Goshen soils have a mollic epipedon more than
20 inches thick and are at a lower elevation than Keith
soils. Kuma soils have a mollic epipedon more than 20
inches thick, and unlike Keith soils they have a buried
soil. Kuma soils are below Keith soils on the landscape.
Ulysses soils are higher on the landscape than Keith
soils.

Typical pedon of Keith silt loam, 1 to 3 percent slopes,
1,100 feet east and 600 feet north of the southwest
corner of sec. 31, T.5N., R. 36 W.

Ap—O0 to 6 inches; grayish brown (10YR 5/2) silt loam,
very dark grayish brown (10YR 3/2) moist; weak fine
granular structure; soft, very friable; neutral; abrupt
smooth boundary.
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B2t—6 to 16 inches; grayish brown (10YR 5/2) silty clay
loam, very dark grayish brown (10YR 3/2) moist;
moderate coarse prismatic structure parting to
moderate fine and medium subangular blocky;
slightly hard, friable; many thin discontinuous clay
films on faces of peds; neutral; clear smooth
boundary.

B3ca—16 to 23 inches; pale brown (10YR 6/3) silt loam,
brown (10YR 4/3) moist; weak coarse prismatic
structure parting to weak fine and medium
subangular blocky; slightly hard, very friable; many
myceliumlike filaments and threads of calcium
carbonate; few coatings of calcium carbonate on
faces of peds; violent effervescence; moderately
alkaline; gradual smooth boundary.

Cca—23 to 60 inches; very pale brown (10YR 7/3) silt
loam, brown (10YR 5/3) moist; massive; soft, very
friable; common soft white accumulations of lime;
many myceliumlike filaments and threads of calcium
carbonate; violent effervescence; moderately
alkaline.

The solum is 16 to 36 inches thick. The mollic
epipedon is 8 to 20 inches thick. The depth to free
carbonates ranges from 14 to 33 inches.

The A horizon has color value of 4 or 5 (2 or 3, moist)
and chroma of 1 or 2. It is dominantly silt loam, but the
range includes loam. Reaction is slightly acid or neutral.
The B2t horizon has color value of 4 or 5 (2 through 4,
moist) and chroma of 2 or 3. It is dominantly silty clay
loam, but the range includes silt loam, clay loam, and
loam. It averages between 25 and 33 percent clay.
Reaction is neutral or mildly alkaline. The C horizon has
color value of 6 through 8 (5 or 6, moist) and chroma of
2 or 3. It is dominantly silt loam, but the range includes
loam and very fine sandy loam. Reaction is mildly
alkaline or moderately alkaline.

Kuma series

The Kuma series consists of deep, well drained,
moderately permeable soils on silty, loess-covered
uplands. Slope ranges from 0 to 6 percent.

Kuma soils are similar to Goshen soils and are
commonly adjacent to Alliance, Keith, and Scott soils, all
of which do not have a buried soil. Alliance soils have a
mollic epipedon less than 20 inches thick and have
bedrock at a depth of 40 to 60 inches. Keith soils have a
mollic epipedon less than 20 inches thick. Alliance and
Keith soils are on similar landscapes. Scott soils are
poorly drained, have more clay in the subsoil than Kuma
soils, and are in shallow depressions.

Typical pedon of Kuma silt loam, 0 to 1 percent slopes
(fig. 19), 1,200 feet west and 175 feet north of the
southeast corner of sec. 25, T. 5 N., R. 37 W,

Ap—0 to 5 inches; grayish brown (10YR 5/2) silt loam,
very dark grayish brown (10YR 3/2) moist; weak fine

Soil survey
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Figure 19.—Profile of Kuma silt loam, 0 to 1 percent
slopes. The upper marker indicates the lower
boundary of the A horizon. The middle marker
indicates the top of an old buried surface
layer, and the lower marker indicates the
bottorn of that layer. Depth is marked in feet.

granular structure; soft, very friable; neutral; abrupt
smooth boundary.

B1—5 to 10 inches; grayish brown (10YR 5/2) silt loam,
very dark grayish brown (10YR 3/2) moist; weak
medium subangular blocky structure; slightly hard,
very friable; few very fine roots; neutral; clear
smooth boundary.

B21t—10 to 18 inches; grayish brown (10YR 5/2) silty
clay loam, very dark grayish brown (10YR 3/2)
moist; moderate medium prismatic structure parting
to moderate fine and medium subangular blocky;
slightly hard, friable; few very fine roots; common
very fine pores; thin discontinuous clay films on
faces of peds; neutral; abrupt smooth boundary.
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B22tb—18 to 29 inches; dark grayish brown (10YR 4/2)
silty clay loam, very dark brown (10YR 2/2) moist;
moderate medium prismatic structure parting to
moderate fine and medium subangular blocky;
slightly hard, friable; few very fine roots; common
very fine pores; thin continuous clay films on faces
of peds; neutral; abrupt smooth boundary.

B23tcab—29 to 35 inches; dark grayish brown (10YR
4/2) silty clay loam, very dark grayish brown (10YR
3/2) moist; moderate fine and medium prismatic
structure parting to moderate fine and medium
subanguilar blocky; slightly hard, friable; few very fine
roots; few very fine tubular pores; common lime
coatings on faces of peds; few worm casts and
channels 3 to 6 millimeters in diameter; few thin
discontinuous clay films on faces of peds; violent
effervescence; moderately alkaline; clear smooth
boundary.

B3cab—35 to 42 inches; light brownish gray (10YR 6/2)
silt loam, dark grayish brown (10YR 4/2) moist;
moderate fine and medium subangular blocky
structure; slightly hard, very friable; lime coatings on
many faces of peds; many myceliumlike filaments
and threads of lime; many worm casts and channels
5 to 8 millimeters in diameter; violent effervescence;
moderately alkaline; gradual smooth boundary.

Clca—42 to 48 inches; pale brown (10YR 6/3) silt loam,
brown (10YR 5/3) moist; massive; slightly hard, very
friable; common myceliumlike filaments and threads
of lime; few worm c¢asts and channels; violent
effervescence; moderately alkaline; gradual smooth
boundary.

C2-—48 to 60 inches; very pale brown (10YR 7/3) loam,
pale brown (10YR 6/3) moist; massive; soft, very
friable; violent effervescence; moderately alkaline.

The solum is 30 to 60 inches thick. The depth to free
carbonates ranges from 12 to 40 inches. The mollic
epipedon is 30 to 40 inches thick.

The A horizon has color value of 4 or 5 (2 or 3, moist)
and chroma of 1 through 3. It is dominantly silt loam, but
the range includes loam. Reaction is neutral or mildly
alkaline. The upper part of the B2t horizon has color
value of 4 or 5 (2 or 3, moist) and chroma of 1 through
3. It is dominantly silty clay loam, but the range includes
silt loam. Reaction is neutral or mildly alkaline. The B2tb
horizon has value of 4 or 5 (2 or 3, moist) and chroma of
1 through 3. It is dominantly silty clay loam, but the
range includes silt loam. Reaction ranges from neutral to
moderately alkaline. The B2tcab horizon has color value
of 4 through 7 (2 through 4, moist) and chroma of 1
through 4. It is dominantly silty clay loam, but the range
includes silt loam. Reaction ranges from neutral to
moderately alkaline. The C horizon has hue of 5Y
through 7.5YR, value of 5 through 8 (4 through 7, moist),
and chroma of 2 through 4. Texture is dominantly silt
loam, but the range includes loam.

107

Laird series

The Laird series consists of deep, moderately well
drained, moderately rapidly permeable soils on uplands.
The soils are saline-alkali and formed in loamy eolian
deposits. Slope ranges from 0 to 3 percent.

Laird soils commonly are adjacent to Haxtun, Jayem,
and Valent soils, all of which do not contain soluble
salts. Haxtun soils are noncalcareous, are more clayey
throughout, and have a buried horizon. Haxtun soils are
at a slightly higher elevation than Laird soils. Jayem soils
are noncalcareous and are at a higher elevation. Valent
soils are sandier throughout; they do not have a mollic
epipedon, and they are at a higher elevation.

Typical pedon of Laird fine sandy loam, 0 to 3 percent
slopes, 900 feet south and 300 feet east of the
northwest corner of sec. 14, T. 5 N, R. 42 W.

A1—0 to 10 inches; grayish brown (10YR 5/2) fine
sandy loam, very dark grayish brown (10YR 3/2)
moist; weak medium granular structure; soft, very
friable; common very fine and fine roots; 18 percent
calcium carbonate equivalent; slightly saline; violent
effervescence; strongly alkaline; clear smooth
boundary.

AC~—10 to 16 inches; light brownish gray (10YR 6/2) fine
sandy loam, dark grayish brown (10YR 4/2) moist;
weak coarse subangular blocky structure; slightly
hard, very friable; few very fine roots; 28 percent
calcium carbonate equivalent; moderately saline;
violent effervescence; strongly alkaline; abrupt wavy
boundary.

C1ca—16 to 26 inches; light gray (2.5Y 7/2) very fine
sandy loam, grayish brown (2.5Y 5/2) moist;
common medium distinct light yellowish brown (2.5Y
6/4) mottles, olive brown (2.5Y 4/4) moist; weak
medium subangular blocky structure; slightly hard,
very friable; few fine pores; many soft masses of
calcium carbonate; few fossilized shells; 40 percent
calcium carbonate equivalent; strongly saline; violent
effervescence; strongly alkaline; diffuse wavy
boundary.

C2—26 to 60 inches; light gray (2.5Y 7/2) fine sandy
loam, light brownish gray (2.5Y 6/2) moist; common
medium prominent yellow (5Y 7/6) mottles, olive
yellow (5Y 6/6) moist; massive; slightly hard, very
friable; few very fine pores; few soft masses of
calcium carbonate; 8 percent calcium carbonate
equivalent, strongly saline; violent effervescence;
strongly alkaline.

The solum is 12 to 32 inches thick. The mollic
epipedon is 8 to 20 inches thick.

The A horizon has hue of 10YR or 2.5Y, value of 4 or
5 (2 or 3, moist), and chroma of 2 of 3. It is dominantly
fine sandy loam, but the range includes loamy fine sand.
Reaction is moderately alkaline or strongly alkaline. The
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Cca horizon has hue of 2.5Y. It is dominantly very fine
sandy loam, but the range includes fine sandy loam. The
calcium carbonate equivalent ranges from 15 to 40
percent. Reaction ranges from moderately alkaline to
very strongly alkaline. The C2 horizon has hue of 2.5Y or
5Y. It is dominantly fine sandy loam, but the range
includes loamy fine sand and loamy sand. Reaction
ranges from mildly alkaline to strongly alkaline.

Mace series

The Mace series consists of moderately deep, well
drained, moderately slowly permeable soils on uplands.
The soils formed in loess over silty residuum of weakly
cemented caliche. Slope ranges from O to 3 percent.

Mace soils are similar to Rosebud soils and commonly
are adjacent to Alliance, Canyon, Goshen, Kuma, and
Scott soils. Rosebud soils have more sand in the subsoil
than Mace soils. Alliance soils are deeper and are
slightly higher on the landscape. Canyon soils are
shallow and do not have a mollic epipedon. They are in
slightly higher positions. Goshen and Kuma soils are
deep and have a mollic epipedon more than 20 inches
thick, and Kuma soils have a buried dark surface soil.
They are slightly higher on the landscape. Scott soils are
deep, have more clay in the subsoil, and are in
depressions.

Typical pedon of Mace silt loam, 0 to 1 percent
slopes, 1,782 feet east and 330 feet north of the
southwest corner of sec. 36, T.8 N., R. 41 W.

Ap—o0 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; neutral; abrupt
smooth boundary.

B21t—5to 11 inches; grayish brown (10YR 5/2) clay
loam, very dark grayish brown (10YR 3/2) moist;
moderate medium prismatic structure parting to
moderate fine and medium subangular blocky; hard,
friable; few very fine pores; neutral; clear smooth
boundary.

B22tb—11 to 18 inches; dark grayish brown (10YR 4/2)
silty clay loam, very dark brown (10YR 2/2) moist;
moderate medium and coarse prismatic structure
parting to moderate fine and medium subangular
blocky; hard, friable; few very fine pores; few clay
films on faces of peds; neutral; clear smooth
boundary.

B3cab—18 to 23 inches; light brownish gray (10YR 6/2)
silt loam, dark grayish brown (10YR 4/2) moist;
moderate coarse prismatic structure parting to
moderate medium subangular blocky; slightly hard,
very friable; numerous worm casts and channels 3
to 10 millimeters in diameter; common films and
threads of calcium carbonate; violent effervescence;
moderately alkaline; abrupt wavy boundary.

Soil survey

Cca—23 to 30 inches; light gray (10YR 7/2) silt loam,
grayish brown (10YR 5/2) moist; massive; slightly
hard, very friable; many soft white masses of
calcium carbonate; violent effervescence;
moderately alkaline; abrupt wavy boundary.

Cr—30 to 60 inches; white (10YR 8/2) weakly cemented
caliche; violent effervescence.

The solum is 18 to 32 inches thick. The mollic
epipedon is 10 to 20 inches thick. The depth to free
carbonates ranges from 12 to 30 inches. The depth to
bedrock ranges from 20 to 40 inches.

The A horizon has color value of 4 or 5 (2 or 3, moist)
and chroma of 1 or 2. It is dominantly silt loam, but the
range includes loam or very fine sandy loam. The B2t
horizon has color value of 4 or 5§ (2 or 3, moist) and
chroma of 1 or 2. It commonly is silty clay loam, clay
loam, or silt loam. On the average, it is between 25 and
35 percent clay. Reaction is neutral or mildly alkaline.
The Cca horizon has value of 6 or 7 (4 or 5, moist) and
chroma of 2 or 3. It is dominantly silt loam, but the range
includes very fine sandy loam or fine sandy loam.
Reaction is mildly alkaline or moderately alkaline.

McCash series

The McCash series consists of deep, well drained,
moderately permeable soils in swales on uplands. The
soils formed in loamy colluvial material. Slope ranges
from O to 1 percent.

McCash soils are similar to Vetal soils and commonly
are adjacent on the landscape to Ascalon, Jayem,
Sarben, and Woodly soils. Vetal soils have less silt
throughout than McCash soils. Ascalon soils have more
clay in the subsoil and have a mollic epipedon less than
20 inches thick. Jayem soils have less silt throughout
and have a mollic epipedon less than 20 inches thick.
Sarben soils have less silt throughout and do not have a
mollic epipedon. Woodly soils have more clay in the
subsoil. Ascalon, Jayem, and Sarben soils are in higher
positions on the landscape. Vetal and Woodly soils are
in positions on the landscape similar to those of McCash
soils.

Typical pedon of McCash very fine sandy loam, 0 to 1
percent slopes, 200 feet west and 100 feet south of the
northeast corner of sec. 7, T. 7 N, R. 36 W.

Ap—O0 to 5 inches; grayish brown (10YR 5/2) very fine
sandy loam, very dark grayish brown (10YR 3/2)
moist; weak fine and medium granular structure;
slightly hard, very friable; common very fine roots;
slightly acid; abrupt smooth boundary.

A12—5 to 16 inches; grayish brown (10YR 5/2) very fine
sandy loam, very dark grayish brown (10YR 3/2)
moist; weak fine subangular blocky structure; slightly
hard, very friable; common very fine roots; neutral;
clear smooth boundary.
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B21—16 to 28 inches; grayish brown (10YR 5/2) very
fine sandy loam, very dark grayish brown (10YR
3/2) moist; weak coarse prismatic structure parting
to weak medium subangular blocky; slightly hard,
very friable; few very fine roots; few worm casts and
channels; neutral; clear smooth boundary.

B22—28 to 46 inches; grayish brown (10YR 5/2) very
fine sandy loam, very dark grayish brown (10YR
3/2) moist; moderate coarse prismatic structure
parting to moderate medium subangular blocky;
slightly hard, friable; common very fine pores;
neutral; gradual wavy boundary.

C—46 to 60 inches; pale brown (10YR 6/3) very fine
sandy loam, dark grayish brown (10YR 4/2) moist;
massive; slightly hard, very friable; mildly alkaline.

The solum is 24 to 48 inches thick. The mollic
epipedon is 20 to 48 inches thick.

The A horizon has value of 4 or 5 (2 or 3, moist) and
chroma of 2 or 3. It is typically very fine sandy loam; less
commonly, it is loamy very fine sand or silt loam.
Reaction ranges from slightly acid to mildly alkaline. The
B2 horizon has value of 4 or 5 (2 or 3, moist) and
chroma of 2 or 3. It is typically very fine sandy loam; less
commonly, it is loamy very fine sand or silt loam.
Reaction ranges from slightly acid to mildly alkaline. The
C horizon has value of 5 through 7 (4 or 5, moist) and
chroma of 2 or 3. It is typically very fine sandy loam; less
commonly, it is loamy very fine sand or fine sandy loam.
Reaction is neutral or mildly alkaline.

McCook series

The McCook series consists of deep, well drained and
moderately well drained, moderately permeable soils on
bottom lands and low stream terraces. The soils formed
in weakly stratified, calcareous, silty alluvium. Slope
ranges from 0 to 2 percent.

McCook soils commonly are adjacent to Bridget,
Gibbon, and Wann soils. Bridget soils do not have
stratification and are in slightly higher positions. Gibbon
soils are somewhat poorly drained and are below
McCook soils on the landscape. Wann soils are
somewhat poorly drained, have more sand throughout,
and are below McCook soils.

Typical pedon of McCook silt loam, 0 to 2 percent
slopes, 900 feet south and 700 feet east of the
northwest corner of sec. 4, T. 6 N., R. 36 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; few very fine
roots; mildly alkaline; abrupt smooth boundary.
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A12—S5 to 10 inches; grayish brown (10YR 5/2) silt
loam, very dark grayish brown (10YR 3/2) moist;
weak coarse prismatic structure parting to weak
coarse granular; soft, very friable; few very fine
roots; slight effervescence; mildly alkaline; clear
smooth boundary.

AC—10 to 18 inches; light brownish gray (10YR 6/2) silt
loam, dark grayish brown (10YR 4/2) moist; weak
medium prismatic structure parting to weak medium
granular; soft, very friable; few very fine roots; strong
effervescence; moderately alkaline; clear smooth
boundary.

C1—18 to 25 inches; pale brown (10YR 6/3) silt loam,
brown (10YR 5/3) moist; massive; soft, very friable;
few very fine roots; few very fine pores; finely
stratified; violent effervescence; moderately alkaline;
abrupt smooth boundary.

C2—25 to 43 inches; light brownish gray (10YR 6/2) silt
loam, dark grayish brown (10YR 4/2) moist;
massive; soft, very friable; few very fine roots;
violent effervescence; moderately alkaline; clear
smooth boundary.

C3—43 to 60 inches; light brownish gray (10YR 6/2)
very fine sandy loam, dark grayish brown (10YR
4/2) moist; massive; soft, very friable; few very fine
roots; violent effervescence; moderately alkaline.

The solum is 16 to 30 inches thick. The mollic
epipedon is 10 to 20 inches thick. The depth to free
carbonates ranges from 0 to 10 inches.

The A horizon has color value of 4 or 5 (2 or 3, moist)
and chroma of 1 or 2. It is dominantly silt loam, but the
range includes very fine sandy loam and loam. The AC
and C horizons have color value of 5 through 7 (4
through 6, moist) and chroma of 2 or 3. They are
dominantly silt loam or very fine sandy loam. Reaction is
mildly or moderately alkaline.

McCook silt loam, channeled, 0 to 3 percent slopes,
(map unit MtB), has a surface layer that is stratified and
is not so dark or deep as is prescribed in the range for
the McCook series, but this difference does not affect
the use or behavior of the soil.

Otero series

The Otero series consists of deep, well drained,
moderately rapidly permeable soils on uplands. The soils
formed in loamy calcareous material. Slope ranges from
6 to 45 percent.

Otero soils commonly are adjacent on the landscape
to Canyon soils. Canyon soils have bedrock at a depth
of 6 to 20 inches and are higher on the landscape.

Typical pedon of Otero loam, in an area of Otero-
Canyon loams, 20 to 45 percent slopes, 1,550 feet east
and 1,700 feet north of the southwest corner of sec. 10,
T.5N., R 37 W.
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A1—0 to 7 inches; grayish brown (10YR 5/2) loam, dark
grayish brown (10YR 4/2) moist; moderate very fine
and fine granular structure; soft, very friable; many
very fine roots; about 4 percent caliche chips and
fragments; violent effervescence; moderately
alkaline; clear smooth boundary.

AC~7 to 16 inches; light brownish gray (10YR 6/2) very
fine sandy loam, dark grayish brown (10YR 4/2)
moist; weak medium prismatic structure parting to
weak medium subangular blocky; slightly hard, very
friable; common very fine roots; about 6 percent
caliche chips and fragments; violent effervescence;
moderately alkaline; gradual smooth boundary.

C—16 to 60 inches; very pale brown (10YR 7/3) very
fine sandy loam, brown (10YR 5/3) moist; massive;
slightly hard, very friable; few very fine roots in the
upper 10 inches; about 13 percent caliche chips and
fragments; violent effervescence; moderately
alkaline.

The solum is 10 to 22 inches thick. The depth to free
carbonates ranges from 0 to 4 inches. Coarse fragments
larger than 2 millimeters make up 2 to 15 percent.

The A horizon has color value of 5 or 6 (4 or 5, moist)
and chroma of 1 through 3. It is dominantly loam, but the
range includes very fine sandy loam, fine sandy loam,
and sandy loam. Reaction is mildly alkaline or
moderately alkaline. The C horizon has color value of 6
through 8 (5 through 7, moist) and chroma of 2 through
4. Reaction is moderately alkaline or strongly alkaline.

Rosebud series

The Rosebud series consists of moderately deep, well
drained, moderately permeable soils on uplands. The
soils formed in calcareous, loamy material that
weathered from weakly cemented caliche. Slope ranges
from 0 to 11 percent.

Rosebud soils are similar to Mace soils and are
commonly adjacent on the landscape to Alliance,
Ascalon, and Canyon soils. Mace and Alliance soils have
more silt in the subsoil and are at a lower elevation than
Rosebud soils. Alliance and Ascalon soils are deep.
Canyon soils are shallow and do not have a mollic
epipedon.

Typical pedon of Rosebud loam, 0 to 1 percent
slopes, 175 feet south and 125 feet east of the
northwest corner of sec. 19, T. 7 N, R. 41 W.

Ap—0 to 5 inches; grayish brown (10YR 5/2) loam, very
dark grayish brown (10YR 3/2) moist; weak fine
granular structure; soft, very friable; neutral; abrupt
smooth boundary.

Soil survey

B2t—5 to 15 inches; brown (10YR 5/3) clay loam, dark
brown (10YR 3/3) moist; weak medium prismatic
structure parting to moderate medium subangular
blocky; slightly hard, firm; few very fine tubular
pores; thin clay films on faces of peds; neutral; clear
smooth boundary.

B3ca—15 to 20 inches; light brownish gray (10YR 6/2)
sandy clay loam, dark grayish brown (10YR 4/2)
moist; weak medium subangular blocky structure;
slightly hard, friable; few very fine tubular pores; few
soft white masses of calcium carbonate; violent
effervescence; moderately alkaline; clear smooth
boundary.

Cca—20 to 34 inches; pale brown (10YR 6/3) loam,
brown (10YR 5/3) moist; weak medium subangular
blocky structure; slightly hard, very friable; few hard
fragments of caliche; few soft white masses of
calcium carbonate; violent effervescence;
moderately alkaline; abrupt wavy boundary.

Cr—34 to 60 inches; white (10YR 8/2) weakly cemented
caliche; violent effervescence.

The solum is 14 to 26 inches thick. The depth to free
carbonates ranges from 14 to 30 inches. The mollic
epipedon is 9 to 20 inches thick. The depth to bedrock
ranges from 20 to 40 inches.

The A horizon has color value of 4 or 5 (2 or 3, moist)
and chroma of 2 or 3. Reaction is neutral or mildly
alkaline. The B2t horizon has color value of 4 through 6
(3 or 4, moist) and chroma of 2 or 3. It is mainly clay
loam, but the range includes loam. The clay content on
the average is 18 to 35 percent. Reaction is neutral or
mildly alkaline. The C horizon has color value of 6 or 7
(5 or 6, moist) and chroma of 3 or 4. It is-mainly loam,
but the range includes clay loam, sandy clay loam, fine
sandy loam, sandy loam, and very fine sandy loam. The
Cr horizon generally is less than 3 on the Mohs scale,
but in some pedons there is an R horizon of hard,
impervious bedrock.

Sarben series

The Sarben series consists of deep, well drained,
moderately rapidly permeable soils on uplands. The soils
formed in reworked loamy Tertiary material. Slope
ranges from 3 to 9 percent.

Sarben soils are similar to Jayem soils and commonly
are adjacent to Ascalon, Satanta, Valent, and Woodly
soils. Unlike Sarben soils, Jayem soils have a mollic
epipedon. Ascalon and Satanta soils also have a mollic
epipedon, and they have more clay in the subsoil than
Sarben soils. Ascalon soils are on similar landscapes.
Satanta soils are at a lower elevation. Valent soils are
sandy throughout and are above Sarben soils on the
landscape. Woodly soils have a mollic epipedon more
than 20 inches thick and have more clay throughout.
They are below Sarben soils on the landscape.
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Typical pedon of Sarben loamy very fine sand, 3 to 6
percent slopes, 2,250 feet south and 750 feet west of -
the northeast corner of sec. 24, T. 8 N., R. 36 W.

A1—0 to 6 inches; brown (10YR 5/3) loamy very fine
sand, very dark grayish brown (10YR 3/2) moist;
weak medium granular structure; slightly hard, very
friable; few very fine roots; slightly acid; abrupt
smooth boundary.

AC—6 to 17 inches; pale brown (10YR 6/3) loamy very
fine sand, brown (10YR 4/3) moist; weak medium
subangular blocky structure; slightly hard, very
friable; few very fine roots; neutral; clear smooth
boundary.

C1—17 to 27 inches; very pale brown (10YR 7/3) loamy
very fine sand, brown (10YR 5/3) moist; massive;
soft, very friable; neutral; clear smooth boundary.

C2—27 to 60 inches; very pale.brown (10YR 7/3) loamy
very fine sand, brown (10YR 5/8) moist; massive;
soft, very friable; slight effervescence; moderately
alkaline.

The solum is 4 to 24 inches thick. The depth to
carbonates ranges from 24 to more than 60 inches.

The A horizon has color value of 4 through 6 (3
through 5, moist) and chroma of 2 or 3. It is loamy very
fine sand, loamy fine sand, or fine sandy loam. Reaction
is slightly acid or neutral. The AC horizon has color value
of 5 or 6 (4 or 5, moist) and chroma of 2 or 3. It is loamy
very fine sand, fine sandy loam, or very fine sandy loam.
Reaction is slightly acid or neutral. The C horizon has
color value of 5 through 8 (4 through 6, moist) and
chroma of 2 or 3. It is loamy very fine sand, fine sandy
loam, or very fine sandy loam. Reaction is neutral
through moderately alkaline.

Satanta series

The Satanta series consists of deep, well drained,
moderately permeable soils on uplands. The soils
formed in loamy eoclian material. Slope ranges from 1 to
6 percent.

Satanta soils are similar to Ascalon and Woodly soils
and commonly are adjacent to Jayem and Woodly soils.
Ascalon soils have a subsoil that averages more than 35
percent fine and coarser sand. Woodly soils have a
mollic epipedon more than 20 inches thick. Jayem soils
have more sand throughout and are in higher positions
than Satanta soils.

Typical pedon of Satanta very fine sandy loam, 1 to 3
percent slopes, 800 feet east and 150 feet south of the
northwest corner of sec. 1, T. 8 N,, R. 37 W.

Ap—0 to 5 inches; grayish brown (10YR 5/2) very fine
sandy loam, very dark grayish brown (10YR 3/2)
moist; weak fine and medium granular structure;
slightly hard, very friable; common very fine roots;
neutral; abrupt smooth boundary.
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A12—5 to 9 inches; grayish brown (10YR 5/2) loam,
very dark grayish brown (10YR 3/2) moist; weak
medium subangular blocky structure parting to weak
medium granular; hard, very friable; few very fine
roots; neutral; clear smooth boundary.

B21t—9 to 17 inches; grayish brown (10YR 5/2) clay
loam, very dark grayish brown (10YR 3/2) moist;
strong medium prismatic structure parting to strong
medium subangular blocky; very hard, firm; few very
fine roots; few thin clay films on faces of peds; few
small worm casts and channels; neutral; clear
smooth boundary.

B22t—17 to 23 inches; light brownish gray (10YR 6/2)
loam, dark grayish brown (10YR 4/2) moist; strong
medium prismatic structure parting to strong medium
subangular blocky structure; very hard, firm; neutral;
gradual smooth boundary.

B3—23 to 30 inches; light yellowish brown (2.5Y 6/4)
loam, olive brown (2.5Y 4/4) moist; moderate
medium prismatic structure parting to moderate
medium subangular blocky; hard, firm; mildly
alkaline; clear smooth boundary.

Cca—30 to 60 inches; light gray (2.5Y 7/2) loam, light
yellowish brown (2.5Y 6/4) moist; massive; slightly
hard, very friable; common fine pores; many
myceliumlike filaments of calcium carbonate; violent
effervescence; moderately alkaline.

The solum is 20 to 40 inches thick. The depth to free
carbonates ranges from 15 to 36 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 dominantly very fine sandy loam,
but the range includes loam and fine sandy loam.
Reaction ranges from slightly acid to mildly alkaline. The
B2t horizon has hue of 10YR or 2.5Y, value of 4 through
6 (3 through 5, moist), and chroma of 2 through 4. It is
clay loam, sandy clay l6am, or loam. Reaction ranges
from neutral to moderately alkaline. The C horizon has
hue of 10YR or 2.5Y, value of 5 through 7 (4 through 6,
moist), and chroma of 2 through 4. It is loam, sandy clay
loam, or fine sandy loam. Reaction is mildly alkaline or
moderately alkaline.

Scott series

. The Scott series consists of deep, poorly drained, very
slowly permeable soils in depressions on loess-covered
uplands. Slope ranges from 0 to 1 percent.

Scott soils commonly are adjacent on the landscape
to Alliance, Goshen, Kuma, and Mace soils. All of these
soils are better drained than Scott soils, have less clay in
the subsoil,.and are above Scott soils on the landscape.

Typical pedon of Scott silt loam, 0 to 1 percent slopes,
2,100 feet north and 1,400 feet west of the southeast
corner of sec. 22, T. 5 N., R. 38 W.
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A1—0 to 2 inches; grayish brown (10YR 5/2) silt loam,
very dark gray (10YR 3/1) moist; moderate medium
subangular blocky structure parting to moderate
medium granular; slightly hard, very friable; few very
fine roots; few worm casts; slightly acid; abrupt
smooth boundary.

A2—2 to 4 inches; gray (10YR 6/1) silt loam, dark gray
(10YR 4/1) moist; moderate thin and medium platy
structure parting to moderate fine subangular blocky;
slightly hard, very friable; few very fine roots; slightly
acid; abrupt smooth boundary.

B21t—4 to 14 inches; dark gray (10YR 4/1) silty clay,
very dark gray (10YR 3/1) moist; strong medium
prismatic structure parting to strong very fine and
fine angular blocky; very hard, very firm; few very
fine roots; continuous clay films on faces of most
peds; neutral; clear smooth boundary.

B22t—14 to 23 inches; dark gray (10YR 4/1) silty clay,
very dark gray (10YR 3/1) moist; strong coarse
prismatic structure parting to strong fine angular
blocky; very hard, very firm; few very fine roots;
continuous clay films on faces of most peds; few
small round black ferromanganese concretions;
neutral; clear smooth boundary.

B3—23 to 32 inches; light brownish gray (10YR 6/2) silty
clay loam, dark grayish brown (10YR 4/2) moist;
moderate medium subangular blocky structure; hard,
very firm; numerous worm channels and casts;
neutral; gradual smooth boundary.

C1—32 to 48 inches; pale brown (10YR 6/3) silt loam,
brown (10YR 4/3) moist; weak coarse prismatic
structure parting to weak coarse subangular blocky;
slightly hard, very friable; common very fine
continuous vertical tubular pores; neutral; gradual
smooth boundary.

C2—48 to 60 inches; very pale brown (10YR 7/3) silt
loam, brown (10YR 5/3) moist; massive; slightly
hard, very friable; mildly alkaline.

The thickness of the solum ranges from 27 to 56
inches. The depth to carbonates ranges from 36 to 60
inches or more.

The A1 horizon has value of 4 or 5 (2 or 3, moist) and
chroma of 1 or 2. The A2 horizon has value of 5 or 6 (4
or 5, moist) and chroma of 1. The B2t horizon has hue
of 10YR or 2.5Y, value of 3 through 5 (2 or 3, moist),
and chroma of 1 or 2. It is silty clay or clay and averages
between 40 and 55 percent clay. Reaction is neutral or
mildly alkaline. The C horizon has hue of 10YR or 2.5Y,
value of 5 through 7 (4 through 6, moist), and chroma of
2 through 4.

Tassel series

The Tassel series consists of shallow, well drained,
moderately rapidly permeable soils on uplands. The soils
formed in calcareous, sandy and loamy material over

Soil survey

weakly cemented caliche. Slope ranges from 0 to 30
percent.

Tassel soils are similar to Canyon soils and are
commonly adjacent to Duda and Valent soils. Canyon
soils have more than 12 percent clay in the control
section. Duda soils have more sand throughout than
Tassel soils and have bedrock at a depth of 20 to 40
inches. Duda soils are in higher positions than Tassel
soils. Valent soils are deep and have more sand
throughout. Valent soils are above Tassel soils on the
landscape.

Typical pedon of Tassel loamy sand, in an area of
Tassel-Duda loamy sands, 0 to 3 percent slopes, 2,150
feet south and 800 feet east of the northwest corner of
sec. 14, T.8 N., R. 40 W.

A11—0 to 6 inches; grayish brown (10YR 5/2) loamy
sand, very dark grayish brown (10YR 3/2) moist;
single grained; loose; common very fine roots; slight
effervescence; mildly alkaline; gradual smooth
boundary.

A12—6 to 9 inches; pale brown (10YR 6/3) fine sandy
loam, brown (10YR 4/3) moist; weak very fine
subangular blocky structure; slightly hard, very
friable; common very fine roots; few small caliche
chips; violent effervescence; moderately alkaline;
clear smooth boundary.

C—9 to 16 inches; very pale brown (10YR 7/3) fine
sandy loam, pale brown (10YR 6/3) moist; massive;
slightly hard, very friable; few very fine roots; many
small caliche chips; violent effervescence;
moderately alkaline; clear wavy boundary.

lICr—16 to 60 inches; white (10YR 8/1) weakly
cemented caliche; violent effervescence; strongly
alkaline.

The thickness of the solum ranges from 3 to 9 inches.
The depth to bedrock ranges from 6 to 20 inches. The
depth to free carbonates ranges from 0 to 3 inches.
Reaction is mildly alkaline or moderately alkaline
throughout.

The A horizon has value of 4 through 7 (3 through 6,
moist) and chroma of 2 or 3. It is loamy sand, loamy fine
sand, or fine sandy loam. The C horizon has value of 5
through 7 (4 through 6, moist) and chroma of 2 or 3. it is
fine sandy loam or loamy very fine sand.

Ulysses series

The Ulysses series consists of deep, well drained,
moderately permeable soils on uplands. The soils
formed in calcareous, silty loess. Slope ranges from 3 to
9 percent.

Ulysses soils commonly are adjacent to Colby, Keith,
and Kuma soils. Colby soils do not have a mollic
epipedon. Colby soils are below Ulysses soils on the
landscape. Keith and Kuma soils have more clay
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throughout. They are below Ulysses soils on the
landscape.

Typical pedon of Ulysses silt loam, 3 to 6 percent
slopes, eroded, 600 feet east and 200 feet north of the
southwest corner of sec. 36, T. 5 N., R. 37 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; few very fine
roots; neutral; abrupt smooth boundary.

B2—5 to 12 inches; brown (10YR 5/3) silt loam, dark
brown (10YR 3/3) moist; weak medium subangular
blocky structure; slightly hard, very friable; few very
fine roots; mildly alkaline; clear smooth boundary.

C1—12 to 36 inches; pale brown (10YR 6/3) silt loam,
brown (10YR 4/3) moist; weak medium prismatic
structure; soft, very friable; many myceliumlike
filaments and threads of carbonate; few white soft
masses of carbonate; violent effervescence;
moderately alkaline; gradual smooth boundary.

C2—36 to 60 inches; very pale brown (10YR 7/3) silt
loam, brown (10YR 5/3) moist; massive; soft, very
friable; violent effervescence; moderately alkaline.

The solum is 10 to 18 inches thick. The depth to free
carbonates ranges from 7 to 15 inches. The mollic
epipedon is 7 to 18 inches thick.

The A horizon has color value of 4 or 5 (2 or 3, moist)
and chroma of 2 or 3. It is dominantly silt loam, but the
range includes loam. It is neutral or mildly alkaline. The
B2 horizon has color value of 4 through 6 (3 or 4, moist)
and chroma of 2 or 3. It is silt loam or silty clay loam. It
is mildly alkaline or moderately alkaline. The C horizon
has color value of 5 through 7 (4 through 6, moist) and
chroma of 2 through 4. It is generally silt loam, but the
range includes loam.

Valent series

The Valent series consists of deep, excessively
drained, very rapidly permeable soils on uplands. The
soils formed in eolian sand. Slope ranges from 0 to 60
percent.

Valent soils are similar to Dailey soils and commonly
are adjacent on the landscape to Duda, Haxtun, Jayem,
Tassel, and Vetal soils. All these soils are at a lower
elevation than Valent soils. Unlike Valent soils, Dailey
soils have a mollic epipedon, and Duda soils have
bedrock at a depth of 20 to 40 inches. Haxtun and Vetal
soils have a mollic epipedon more than 20 inches thick
and have more clay throughout than Valent soils. Jayem
soils have a mollic epipedon, and they also have more
clay throughout. Tassel soils have bedrock at a depth of
6 to 20 inches.

Typical pedon of Valent sand, rolling, 700 feet north
and 200 feet west of the southeast corner of sec. 16, T.
8N,R.38W.
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A1—0 to 4 inches; grayish brown (10YR 5/2) sand, dark
grayish brown (10YR 4/2) moist; single grain; loose;
neutral; gradual smooth boundary.

C—4 to 60 inches; light yellowish brown (10YR 6/4)
sand, yellowish brown (10YR 5/4) moist; single
grain; loose; neutral.

The solum is 3 to 10 inches thick. Free carbonates are
at a depth of 40 to more than 60 inches.

The A horizon has color value of 5 or & (3 through 5,
moist) and chroma of 2 or 3. It is dominantly sand, but
the range includes fine sand and loamy sand. The C
horizon is dominantly sand, but the range includes fine
sand.

Vetal series

The Vetal series consists of deep, well drained,
moderately rapidly permeable soils in swales on uplands.
The soils formed in loamy eolian material. Slope ranges
from 0 to 3 percent.

Vetal soils are similar to Jayem soils and commonly
are adjacent to Haxtun and Valent soils. Jayem soils
have a mollic epipedon less than 20 inches thick. Haxtun
soils have more clay in the subsoil than Vetal soils.
Valent soils do not have a mollic epipedon and are
sandier throughout. Valent soils are higher on the
landscape than Vetal soils.

Typical pedon of Vetal fine sandy loam, 0 to 3 percent
slopes, 1,000 feet west and 150 feet north of the
southeast corner of sec. 7, T. 8 N., R. 39 W,

A11—0 to 9 inches; grayish brown (10YR 5/2) fine
sandy loam, very dark grayish brown (10YR 3/2)
moist; weak medium subangular blocky structure
parting to weak fine granular; soft, very friable;
common very fine roots; neutral; clear smooth
boundary.

A12—9 to 22 inches; grayish brown (10YR 5/2) fine
sandy loam, very dark grayish brown (10YR 3/2)
moist; weak medium subangular blocky structure
parting to weak fine granular; slightly hard, very
friable; few very fine roots; few very fine tubular
pores; neutral; clear smooth boundary.

AC—22 to 48 inches; grayish brown (10YR 5/2) fine
sandy loam, very dark grayish brown (10YR 3/2)
moist; weak medium subangular blocky structure;
slightly hard, very friable; few very fine tubular pores;
neutral; gradual smooth boundary.

C—48 to 60 inches; grayish brown (10YR 5/2) fine
sandy loam, dark grayish brown (10YR 4/2) moist;
massive; slightly hard, very friable; few very fine
tubular pores; neutral.

The solum is 24 to 60 inches thick. The mollic
epipedon is 32 to 48 inches thick.

The A horizon has color value of 4 or 5 (2 or 3, moist)
and chroma of 1 or 2. It is dominantly fine sandy loam,
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but the range includes sandy loam and loamy very fine
sand. The AC horizon has color value of 4 through 6 (3
or 4, moist) and chroma of 1 through 3. It generally is
fine sandy loam, but the range includes sandy ioam and
very fine sandy loam.

Wann series

The Wann series consists of deep, somewhat poorly
drained, moderately rapidly permeable soils on bottom
lands. The soils formed in stratified, calcareous, loamy
alluvium. Slope ranges from 0 to 2 percent.

Wann soils are commonly adjacent to Bridget and
McCook soils. Bridget and McCook soils are better
drained, have more silt throughout, and are at a slightly
higher elevation than Wann soils.

Typical pedon of Wann fine sandy loam, 0 to 2
percent slopes, 2,700 feet east and 800 feet north of the
southwest corner of sec. 1, T. 5 N.,, R. 37 W.

Ap—0 to 5 inches; grayish brown (10YR 5/2) fine sandy
loam, very dark grayish brown (10YR 3/2) moist;
weak medium subangular blocky structure parting to
weak very fine and fine granular; soft, very friable;
common very fine and few fine roots; many worm
channels and casts 2 to 5 millimeters in diameter;
strong effervescence; moderately alkaline; abrupt
smooth boundary.

A12—5 to 12 inches; grayish brown (10YR 5/2) fine
sandy loam, very dark grayish brown (10YR 3/2)
moist; weak medium subangular blocky structure
parting to weak medium and coarse granular; soft,
very friable; common very fine roots; many worm
channels and casts 2 to 5 millimeters in diameter;
strong effervescence; moderately alkaline; clear
smooth boundary.

C1—12 to 26 inches; light gray (10YR 7/2) fine sandy
loam, grayish brown (10YR 5/2) moist; few fine faint
yellowish brown (10YR 5/4) mottles; massive; soft,
very friable; common very fine roots; coarsely
stratified with lenses of very fine sandy loam, loamy
fine sand, and sand; violent effervescence;
moderately alkaline; abrupt wavy boundary.

C2—26 to 48 inches; very pale brown (10YR 7/3) very
fine sandy loam, brown (10YR 5/3) moist; common
medium distinct strong brown (7.5YR 5/8) mottles;
massive; soft, very friable; few very fine roots;
stratified with layers of loamy fine sand, fine sand,
and coarse sand; strong effervescence; moderately
alkaline; abrupt wavy boundary.

C3—48 to 60 inches; light gray (10YR 7/2) very fine
sandy loam, grayish brown (10YR 5/2) moist; few
fine faint brownish yellow (10YR 6/6) mottles;
massive; soft, very friable; coarsely stratified with
layers of fine and coarse sand; strong
effervescence; moderately alkaline.

Soil survey

The solum and the mollic epipedon are 11 to 20
inches thick. The depth to free carbonates ranges from 0
to 11 inches.

The A horizon has color value of 4 or 5 (2 or 3, moist)
and chroma of 1 or 2. It is dominantly fine sandy loam,
but the range includes loam and sandy loam. Reaction
ranges from neutral through moderately alkaline. In some
places, there is an AC horizon. The C horizon has color
value of 5 through 7 (4 through 6, moist). It is dominantly
stratified fine sandy loam and very fine sandy loam, but
the range includes sandy loam. Reaction is mildly
alkaline or moderately alkaline.

Woodly series

The Woodly series consists of deep, well drained,
moderately permeable soils on uplands. The soils
formed in loamy material. Slope ranges from 0 to 3
percent.

Woodly soils are similar to Haxtun soils and commonly
are adjacent to Ascalon and Jayem soils. Haxtun soils
have a horizon that is a buried soil. Ascalon soils have a
mollic epipedon less than 20 inches thick. Jayem soils
have a mollic epipedon less than 20 inches thick and
have less clay in the subsoil.

Typical pedon of Woodly fine sandy loam, 0 to 3
percent slopes. 1,450 feet west and 100 feet north of
the southeast corner of sec. 20, T. 6 N., R. 39 W,

Ap—O0 to 5 inches; grayish brown (10YR 5/2) fine sandy
loam, very dark grayish brown (10YR 3/2) moist;
weak fine granular structure; soft, very friable;
common very fine roots; neutral; abrupt smooth
boundary.

A12—5 to 16 inches; dark grayish brown (10YR 4/2) fine
sandy loam, very dark grayish brown (10YR 3/2)
moist; weak medium subangular blocky structure
parting to weak medium granular; slightly hard, very
friable; few very fine roots; neutral; clear smooth
boundary.

B21t—16 to 28 inches; dark grayish brown (10YR 4/2)
sandy clay loam, very dark grayish brown (10YR
3/2) moist, weak medium prismatic structure parting
to weak medium subangular blocky; slightly hard,
friable; few very fine roots; few fine tubular pores;
thin patchy clay films on faces of peds; few worm
channels and casts; neutral; clear smooth boundary.

B22t—28 to 38 inches; dark grayish brown (10YR 4/2)
sandy clay loam, very dark grayish brown (10YR
3/2) moist; moderate medium prismatic structure
parting to moderate medium subangular blocky;
hard, friable; thin discontinuous clay films on faces
of peds; neutral; clear smooth boundary.
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B3—38 to 46 inches; light brownish gray (10YR 6/2) fine
sandy loam, grayish brown (10YR 5/2) moist; weak
coarse prismatic structure parting to weak coarse
subangular blocky; soft, very friable; neutral; gradual
smooth boundary.

Cca—46 to 60 inches; light gray (10YR 7/2) sandy loam,
grayish brown (10YR 5/2) moist; weak coarse
prismatic structure; soft, very friable; violent
effervescence; moderately alkaline.

The solum is 30 to 56 inches thick. The mollic
epipedon is 20 to 45 inches thick. Free carbonates are
at a depth of 25 to 55 inches.

The A horizon has color value of 4 or 5 (2 or 3, moist)
and chroma of 1 or 2. It is dominantly fine sandy loam,
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but the range includes sandy loam and loamy fine sand.
Reaction is slightly acid or neutral. The B2t horizon has
color value of 4 or 5 (2 or 3, moist) and chroma of 1
through 3. It is dominantly sandy clay loam, but the
range includes loam and fine sandy loam. On the
average, the B2t horizon is between 18 and 27 percent
clay. It is neutral or mildly alkaline. The B3 horizon has
color value of 5 through 7 (4 through 6, moist) and
chroma of 2 through 4. It is dominantly fine sandy loam,
but the range includes very fine sandy loam and sandy
loam. The Cca horizon has color value of 6 or 7 (5
through 6, moist) and chroma of 2 through 4. It is
dominantly sandy loam, but the range includes very fine
sandy loam, fine sandy loam, sandy loam, and loamy
fine sand.






formation of the soils

Soil is produced by soil-forming processes that act on
materials deposited or accumulated by geologic
agencies. 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, or lay of the land, and the length of
time the processes of soil formation have acted on the
soil material.

Climate and plant and animal life, chiefly plants, are
the active factors in soil formation. They act on the
accumulated parent material and slowly change it to a
natural body that has genetically related horizons. Relief
conditions the effects of climate and plant and animal
life. The parent material influences the kind of soil that is
formed and in extreme cases determines it almost
entirely. Finally, time is needed to change the parent
material into soil. In general, a long time is required for
distinct horizons to develop.

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.

parent material

Parent material, the unconsolidated mineral material in
which a soil forms, determines the chemical and
mineralogical composition of the soil. The soils in Chase
County formed in material that weathered from the
underlying geologic formations or in material that was
transported by wind and water.

The Ogallala Formation extends throughout most of
the county. In places it is at the surface, in other places
it is several hundred feet below the surface. It is
composed of beds of silt, sand, gravel, caliche, and clay
(4). Part of the Ogallala Formation is cemented by
calcium carbonate. The rock thus formed ranges from
friable caliche that is only partly indurated to relatively
hard, resistant, ledge-forming mortar beds. Ascalon,
Canyon, Rosebud, and Woodly soils formed in
weathered Ogallala material.

Loess, or wind-deposited silty material, mantles much
of the uplands in the county. This loess is a friable,
massive, yellowish brown material, which ranges from
about 3.5 feet to several hundred feet in thickness. The
deposits of loess are. thicker on the eastern and
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southern divides. The loess is calcareous and contains a
few lime concretions. Colby, Keith, Kuma, and Ulysses
soils formed in loess. Alliance and Mace soils formed in
loess over weathered Ogallala material. Scott soils,
which are in upland depressions, formed in loess that
has.been modified by water.

Eolian sand makes up a large part of the parent
material in Chase County. This is a wind-deposited
material that consists mainly of quartz and feldspar
minerals. The average thickness of the eolian sand is
about 15 feet. In some places, however, it is 160 feet
thick. Dailey and Valent soils formed in loamy and sandy
eolian material. Duda and Tassel soils formed in eolian
sand over the Ogallala Formation.

Colluvium is material that accumulated as a result of
the combined forces of gravity and water. In Chase
County, it is on foot slopes of hills on uplands. Bridget,
Creighton, and McCash soils formed in colluvial material.

Alluvium is the parent material of the soils on flood
plains and stream terraces. It is sandy to silty material
that has been deposited by streams. From time to time,
floodwater deposits new sediment on the bottom lands.
Caruso, Gibbon, McCook, and Wann soils formed in
alluvium on bottom lands. The oldest alluvium is on
stream terraces, which are above the present flood plain
and are not subject to flooding. Bridget, Creighton,
McCash, and McCook soils formed in this material.

Sand and gravel beds of Pleistocene age in some
areas, mainly in the west-central part of Chase County,
have a thin mantle of silty and loamy water- or wind-
deposited sediment. Altvan soils formed in this material.

climate

The climate of Chase County is semiarid. It is
characterized by light rainfall, cold winters, warm
summers, high winds, and frequent changes in weather
conditions. Temperatures of about 90° F in summer and
around 20° F in winter are common. The mean annual
temperature is 51° F, and the average annual
precipitation is 19 inches. The average growing season
is about 136 days. The prevailing wind is from the
northwest. Severe dust storms occur in spring when
strong dry winds blow over unprotected soils. Tornadoes
and severe thunderstorms, sometimes with hail, occur
occasionally.

Because the climate is fairly uniform throughout the
county, differences in the soils are the result of the
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interrelationship of the climate and the other soil-forming
factors. For example, the amount of leaching is
dependent not only on the amount of precipitation but
also on the local relief. The steeply sloping soils that are
more exposed to the wind have greater runoff and
evaporation and less leaching than the nearly level soils
that receive the same amount of rainfall. Rain, melting
snow, and wind cause erosion, which can prevent the
development of a thick surface layer, especially on the
steeper soils.

Climate influences the rate at which parent material is
weathered and reworked by rain, temperature, and wind.
Soil formation progresses slowly when the soil is dry,
and soils in arid regions generally are less well
developed than those in humid regions. The amount of
moisture, the length of the growing season, and the
prevailing temperature during the growing season affect
the amount of vegetation, which is the main source of
organic matter in the soil. These factors also directly
affect the activity of the micro-organisms that convert
organic matter to humus. Wind can remove the top layer
of the soil or deposit a mantle of sediment on the soil.

plant and animal life

After the parent material was deposited, bacteria,
fungi, and other simple forms of life invaded the soil.
After a time, prairie grasses began to grow and fibrous
roots penetrated to a depth of several feet. The grass
roots helped to keep the soils productive by bringing
water and soluble minerals, such as calcium, iron,
phosphorus, nitrogen, and sulfur, from the deeper
horizons. Roots also helped to develop better soil
structure and improve soil aeration.

When plants decay, micro-organisms act on the
organic matter and decompose it into stable humus.
These micro-organisms include bacteria, nematodes, and
protozoa. Nitrogen-fixing bacteria in nodules on the roots
of legumes remove nitrogen from the air; when the
bacteria die, the nitrogen becomes available in the soil.
Fungi and such small animals as millipedes, spiders, and
mites also act on organic matter and help decompose it
into humus. Earthworms, insects, and small burrowing
animals mix and work the organic and mineral matter,
promote soil development, and make the soil more
friable.

As decayed organic matter accumulates, the color
gradually darkens and the physical and chemical
characteristics of the surface layer change. The soil is
enriched with plant nutrients from the decaying organic
matter. Tilth is improved, permeability to air and water is
established, and water movement into and through the
soil is increased. in Chase County, Gibbon and Kuma
soils have a moderate content of organic matter, and
Colby and Valent soils have a low content of organic
matter.

Soil survey

relief

Relief influences soil formation mainly through its
effect on drainage, runoff, and plant growth. The degree
of slope, the shape of the surface, and the permeability
of the soil determine the rate of runoff, the internal
drainage, and the moisture content of the soil. Internal
drainage and availability of moisture are important
factors in the development of soil horizons.

The nearly level and gently sloping soils on uplands
are more strongly developed than the steeper soils, and
they have more distinct soil horizons. More moisture is
absorbed, and water percolates deeper into the profile.
Because lime and plant nutrients are leached to a
greater depth, a B horizon develops. The nearly level
Alliance soils and the nearly level and gently sloping
Kuma soils have distinct horizons.

On steep slopes, where runoff is rapid and little
moisture penetrates the soil, erosion removes the
surface soil almost as fast as it forms. Lime and other
elements are not leached so deeply. In Chase County,
the steep and very steep Colby soils show little
development of a soil profile other than a thin, slightly
darkened surface layer.

Nearly level soils on bottom lands may receive extra
water through runoff from adjacent slopes. In these
areas, the soils are somewhat poorly drained and very
poorly drained because of slow runoff or a moderately
high water table. Where the water table is moderately
high, moisture is brought from the saturation zone into
the root zone by capillary action. The amount of moisture
in the soil affects the kind and amount of vegetation,
which in turn influence soil development. In Chase
County, Caruso, Gannett, Gibbon, and Wann soils and
Fluvaquents, silty, are somewhat poorly drained and very
poorly drained.

Because of differences in relief, some processes of
horizon differentiation are slowed and others are
accelerated. Relief is a local factor of soil formation.
Generally, soils that have gentle slopes have a thick
solum and distinct horizons; soils that have steep slopes
have a thinner solum and less distinct horizons.

time

Time is required for the formation of @ mature soil.
Mature or old soils have a thick, dark surface layer and a
distinct subsoil. In Chase County, Alliance and Kuma
soils are mature soils; they have well defined horizons.

Most of the soils on bottom lands do not have well
developed horizons because new deposits of alluvium
are laid down before soil development can take place.
The upland soils that have moderately steep slopes have
been in place long enough for horizons to form, but
because of the slope, erosion removes soil material
before well defined horizons can form. Caruso and Wann
soils are immature soils on bottom lands, and Colby and
Valent soils are immature soils on uplands.
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The degree of profile development depends on the
intensity of the soil-forming factors, on the length of time
they have been active, and on the nature of the parent
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material. The distinctness of horizons in the soil profile
commonly is proportional to the length of time that
geologic materials have been in place.
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ABC soll. A soil having an A, a B, and a C horizon.

AC soil. A soil having only an A and a C horizon.
Commonly such soil formed in recent alluvium or on
steep rocky slopes.

Aeration, soil. The exchange of air in soil with air from
the atmosphere. The air in a well aerated soil is
similar to that in the atmosphere; the air in a poorly
aerated soil is considerably higher in carbon dioxide
and lower in oxygen.

Aggregate, soll. Many fine particles held in a single
mass or cluster. Natural soil aggregates, such as
granules, blocks, or prisms, are called peds. Clods
are aggregates produced by tillage or logging.

Alkali (sodic) soil. A soil having so high a degree of
alkalinity (pH 8.5 or higher), or so high a percentage
of exchangeable sodium (15 percent or more of the
total exchangeable bases), or both, that plant
growth is restricted.

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.

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
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
VBIY IOW....coiriinsriinnnnsissssnsss s sssssisesssssnsssessns Oto3
Low 3to6
Moderate 6to9
High 9to 12
Very high More than 12

Bedding planes. Fine stratifications, less than 5
millimeters thick, in unconsolidated altuvial, eolian,
lacustrine, or marine sediments.

Bedrock. The solid rock that underlies the soil and other
unconsolidated material or that is exposed at the
surface.

R

Bench terrace. A raised, level or nearly level strip of
earth constructed on or nearly on a contour,
supported by a barrier of rocks or similar material,
and designed to make the soil suitable for tillage
and to prevent accelerated erosion.

Blowout. A shallow depression from which all or most of
the soil material has been removed by wind. A
blowout has a flat or irregular floor formed by a
resistant layer or by an accumulation of pebbles or
cobbles.

Bottom land. The normal flood plain of a stream,
subject to flooding.

Calcareous soil. A soil containing enough calcium
carbonate (commonly combined with magnesium
carbonate) to effervesce visibly when treated with
cold, dilute hydrochloric acid.

Caliche. A more or less cemented deposit of calcium
carbonate in soils of warm-temperate, subhumid to
arid areas. Caliche occurs as soft, thin layers in the
soil or as hard, thick beds just beneath the solum, or
it is exposed at the surface by erosion.

Capillary water. Water held as a film around soil
particles and in tiny spaces between particles.
Surface tension is the adhesive force that holds
capillary water in the soil.

Catsteps. Very small, irregular terraces on steep
hillsides, especially in pasture, formed by the
trampling of cattle or the slippage of saturated soil.

Chiseling. Tillage with an implement having one or more
soil-penetrating points that loosen the subsoil 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.

Clay film. A thin coating of oriented clay on the surface
of a soil aggregate or lining pores or root channels.
Synonyms: clay coating, clay skin.

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.
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Climax vegetation. The stabilized plant community on a
particular site. The plant cover reproduces itself and
does not change so long as the environment
remains the same.

Coarse fragments. If round, mineral or rock particles 2
millimeters to 25 centimeters (10 inches) in
diameter; if flat, mineral or rock particles (flagstone)
15.2 to 38.1 centimeters (6 to 15 inches) long.

Coarse textured soil. Sand or loamy sand.

Colluvium. Soil material, rock fragments, or both moved
by creep, slide, or local wash and deposited at the
base of steep slopes.

Complex slope. Irregular or variable slope. Planning or
constructing terraces, diversions, and other water-
control measures on a complex slope is difficult.

Complex, soil. A map unit of two or more kinds of soil in
such an intricate pattern or so small in area that it is
not practical to map them separately at the selected
scale of mapping. The pattern and proportion of the
soils are somewhat similar in all areas.

Compressible (in tables). Excessive decrease in volume
of soft soil under load.

Concretions. Grains, pellets, or nodules of various
sizes, shapes, and colors consisting of concentrated
compounds or cemented soil grains. The
composition of most concretions is unlike that of the
surrounding soil. Calcium carbonate and iron oxide
are common compounds in concretions.

Conservation tillage. 4 tillage system that does not
invert the soil and that leaves a protective amount
of crop residue on the surface throughout the year.

Consistence, soil. The feel of the soil and the ease with
which a lump can be crushed by the fingers. Terms
commonly used to describe consistence are—
Loose.—Noncoherent when dry or moist; does not
hold together in a mass.

Friable.—~When moist, crushes easily under gentle
pressure between thumb and forefinger and can be
pressed together into a lump.

Firm.—When moist, crushes under moderate
pressure between thumb and forefinger, but
resistance is distinctly noticeable.

Plastic.—When wet, readily deformed by moderate
pressure but can be pressed into a lump; will form a
“wire” when rolled between thumb and forefinger.
Sticky.—When wet, adheres to other material and
tends to stretch somewhat and pull apart rather than
to pull free from other material.

Hard.—When dry, moderately resistant to pressure;
can be broken with difficulty between thumb and
forefinger.

Soft —When dry, breaks into powder or individual
grains under very slight pressure.
Cemented.—Hard; little affected by moistening.

Soil survey

Contour stripcropping. Growing crops in strips that
follow the contour. Strips of grass or close-growing
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.

Corrosive. High risk of corrosion to uncoated steel or
deterioration of concrete.

Cover crop. A close-growing crop grown primarily to
improve and protect the soil between periods of
regular crop production, or a crop grown between
trees and vines in orchards and vineyards.

Cutbanks cave (in tables). The walls of excavations
tend to cave in or slough.

Decreasers. The most heavily grazed climax range
plants. Because they are the most palatable, they
are the first to be destroyed by overgrazing.

Deferred grazing. Postponing grazing or arresting
grazing for a prescribed period.

Depth, soll. The total thickness of weathered soil
material over bedrock or mixed sand and gravel. In
this soil survey, the classes of soil depth are deep,
more than 40 inches; moderately deep, 20 to 40
inches; shallow, 10 to 20 inches; and very shallow, 0
to 10 inches.

Depth to rock (in tables). Bedrock is t00 near the
surface for the specified use.

Diversion (or diversion terrace). A ridge of earth,
generally a terrace, built to protect downslope areas
by diverting runoff from its natural course.

Drainage class (natural). Refers to the frequency and
duration of periods of saturation or partial saturation
during soil formation, as opposed to altered
drainage, which is commonly the result of artificial
drainage or irrigation but may be caused by the
sudden deepening of channels or the blocking of
drainage outlets. Seven classes of natural soil
drainage are recognized:

Excessively drained.—Water is removed from the
soil very rapidly. Excessively drained soils are
commonly very coarse textured, rocky, or shallow.
Some are steep. All are free of the mottling related
to wetness.

-Somewhat excessively drained.—Water is removed
from the soil rapidly. Many somewhat excessively
drained soils are sandy and rapidly pervious. Some
are shallow. Some are so steep that much of the
water they receive is lost as runoff. All are free of
the mottling related to wetness.

Well drained.—Water is removed from the soil
readily, but not rapidly. It is available to plants
throughout most of the growing season, and
wetness does not inhibit growth of roots for
significant periods during most growing seasons.



Chase County, Nebraska

Well drained soils are commonly medium textured.
They are mainly free of mottling.

Moderately well drained.—Water is removed from
the soil somewhat slowly during some periods.
Moderately well drained soils are wet for only a
short time during the growing season, but
periodically they are wet long enough that most
mesophytic crops are affected. They commonly
have a slowly pervious layer within or directly below
the solum, or periodically receive high rainfall, or
both.

Somewhat poorly drained.—Water is removed slowly
enough that the soil is wet for significant periods
during the growing season. Wetness markedly
restricts the growth of mesophytic crops uniess
artificial drainage is provided. Somewhat poorly
drained soils commonly have a slowly pervious
layer, a high water table, additional water from
seepage, nearly continuous rainfall, or a combination
of these.

Poorly drained.—Water is removed so slowly that
the soil is saturated periodically during the growing
season or remains wet for long periods. Free water
is commonly at or near the surface for long enough
during the growing season that most mesophytic
crops cannot be grown unless the soil is artificially
drained. The soil is not continuously saturated in
layers directly below plow depth. Poor drainage
results from a high water table, a slowly pervious
layer within the profile, seepage, nearly continuous
rainfall, or a combination of these.

Very poorly drained.—Water is removed from the
soil so slowly that free water remains at or on the
surface during most of the growing season. Unless
the soil is artificially drained, most mesophytic crops
cannot be grown. Very poorly drained soils are
commonly level or depressed and are frequently
ponded. Yet, where rainfall is high and nearly
continuous, they can have moderate or high slope
gradients.

Drainage, surface. Runoff, or surface flow of water,
from an area.

Eollan soil materlal. Earthy parent material accumulated
through wind action; commonly refers to sandy
material in dunes or to loess in blankets on the
surface.

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 animais or of a
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catastrophe in nature, for example, fire, that
exposes the surface.

Excess fines (in tables). Excess silt and clay in the soil.
The soil does not provide a source of gravel or sand
for construction purposes.

Excess salts (in tables). Excess water-soluble salts in
the soil that restrict the growth of most plants.

Fallow. Cropland left idle in order to restore productivity
through accumulation of moisture. Summer fallow is
common in regions of limited rainfall where cereal
grains are grown. The soil is tilled for at least one
growing season for weed control and decomposition
of plant residue.

Fertility, 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.

Field moisture capacity. The moisture content of a soil,
expressed as a percentage of the ovendry weight,
after the gravitational, or free, water has drained
away; the field moisture content 2 or 3 days after a
soaking rain; also called normal field capacity,
normal moisture capacily, or capillary capacily.

Fine textured soil. Sandy clay, silty clay, and clay.

First bottom. The normal flood plain of a stream,
'subject to frequent or occasional flooding.

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.

Forb. Any herbaceous plant not a grass or a sedge.

Frost action (in tables). Freezing and thawing of soil
moisture. Frost action can damage roads, buildings
and other structures, and plant roots.

Genesis, soll. The mode of origin of the soil. Refers
especially to the processes or soil-forming factors
responsible for the formation of the solum, or true
soil, from the unconsolidated parent material.

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.

Gravelly soill material. Material that is 15 to 50 percent,
by volume, rounded or angular rock fragments, not
prominently flattened, up to 3 inches (7.5
centimeters) in diameter.

Green manure crop (agronomy). A soil-improving crop
grown to be plowed under in an early stage of
maturity or soon after maturity.

Ground water (geology). Water filling all the unblocked
pores of underlying material below the water table.
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Gully. A miniature valley with steep sides cut by running
water and through which water ordinarily runs only
after rainfall. The distinction between a gully and a
rill is one of depth. A gully generally is an obstacle
to farm machinery and is too deep to be obliterated
by ordinary tillage; a rill is of lesser depth and can
be smoothed over by ordinary tillage.

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 So//
Survey Manual. The major horizons of mineral soil
are as follows:

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 Il precedes
the letter C.

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 extrems, 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
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the acreage is artificially drained and part is
undrained.

Impervious soil. A soil through which water, air, or roots
penetrate slowly or not at all. No soil is absolutely
impervious to air and water all the time.

Increasers. Species in the climax vegetation that
increase in amount as the more desirable plants are
reduced by close grazing. Increasers commonly are
the shorter plants and the less palatable to
livestock.

Infiltration. The downward entry of water into the
immediate surface of soil or other material, as
contrasted with percolation, which is movement of
water through soil layers or material.

Infiltration rate. The rate at which water penetrates the
surface of the soil at any given instant, usually
expressed in inches per hour. The rate can be
limited by the infiltration capacity of the soil or the
rate at which water is applied at the surface.

Intake rate. The average rate of water entering the soil
under irrigation. Most soils have a fast initial rate;
the rate decreases with application time. Therefore,
intake rate for design purposes is not a constant but
is a variable depending on the net irrigation
application. The rate of water intake in inches per
hour is expressed as follows:

Less than 0.2 very low
0.2t0 0.4 low
0.4 t0 0.75 ..moderately low
0.75 10 1.25... i moderate
1.25 to 1.75 moderately high
1.75t0 25 .. high
More than 2.5 very high

Invaders. On range, plants that encroach into an area
and grow after the climax vegetation has been
reduced by grazing. Generally, invader plants follow
disturbance of the surface.

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 controlied by
small earth ridges called border dikes, or borders.
Basin.—Water is applied rapidly to nearly level
plains surrounded by levees or dikes.

Drip (or trickle).—Water is applied slowly and under
low pressure to the surface of the soil or into the
soil through such applicators as emitters, porous
tubing, or perforated pipe.

Furrow.—Water is applied in small ditches made by
cultivation implements. Furrows are used for tree
and row crops.

Sprinkler.—Water is sprayed over the soil surface
through pipes or nozzles from a pressure system.

Leaching. The removal of soluble material from soil or
other material by percolating water.

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,
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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.

LowI strength. The soil is not strong enough to support
oads.

Medium textured soil. Very fine sandy loam, loam, silt
loam, or silt.

Mineral soll. Soil that is mainly mineral material and low
in organic material. its bulk density is more than that
of organic soil.

Minimum tillage. Only the tillage essential to crop
production and prevention of soil damage.

Miscellaneous area. An area that has little or no natural
soil and supports little or no vegetation.

Moderately coarse textured soll. Sandy loam and fine
sandy loam.

Moderately fine textured soil. Clay loam, sandy clay
loam, and silty clay loam.

Morphology, soil. The physical makeup of the soil,
including the texture, structure, porosity,
consistence, color, and other physical, mineral, and
biological properties of the various horizons, and the
thickness and arrangement of those horizons in the
soil profile.

Mottling, soll. Irregular spots of different colors that vary
in number and size. Mottling generally indicates poor
aeration and impeded drainage. Descriptive terms
are as follows: abundance—few, common, and
many, size—fine, medium, and coarse;, and
contrast—faint, distinct, and prominent. The size
measurements are of the diameter along the
greatest dimension. Fine indicates less than 5
millimeters (about 0.2 inch); medium, from 5 to 15
millimeters (about 0.2 to 0.6 inch); and coarse, more
than 15 millimeters (about 0.6 inch).

Munsell notation. A designation of color by degrees of
the three simple variables—hue, value, and chroma.
For example, a notation of 10YR 6/4 is a color of
10YR hue, value of 6, and chroma of 4.

Neutral soil. A soil having a pH value between 6.6 and
7.3. (See Reaction, soil.)

Nutrient, plant. Any element taken in by a plant
essential to its growth. Plant nutrients are mainly
nitrogen, phosphorus, potassium, calcium,
magnesium, sulfur, iron, manganese, copper, boron,
and zinc obtained from the soil and carbon,
hydrogen, and oxygen obtained from the air and
water.

Organic matter. Plant and animal residue in the soil in
various stages of decomposition.

Organic matter, soll. The organic fraction of the soil. It
includes plant and animal residue at various stages
of decomposition, cells and tissues of soil
organisms, and substances synthesized by the soil
population. It is commonly determined as those
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organic materials that accompany the soil materiaf
when it is put through a 2-millimeter sieve. In this
soil survey, the ratings for organic-matter content

are:
moderate 2.0 to 4.0 percent
Moderately 1oW........ccvcernenirirnnnns 1.0 to 2.0 percent
LOW..ouriienrnieineissisnensisesnensense 0.5 to 1.0 percent
Very low. less than 0.5 percent

Parent material. The unconsolidated organic and
mineral material in which soil forms.

Ped. An individual natural soil aggregate, such as a
granule, a prism, or a block.

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.

Percolation. The downward movement of water through
the soil.

Percs slowly (in tables). The slow movement of water
through the soil adversely affecting the specified
use.

Permeabillity. The quality of the soil that enables water
to move downward through the profile. Permeability
is measured as the number of inches per hour that
water moves downward through the saturated soil.
Terms describing permeability are:

Very SIow........ccorencsmeniisine less than 0.06 inch
SIOW..ccuirniriirinens : 0.06 to 0.20 inch
Moderately slow...........cccoocvmeiicreniennnen 0.2 to 0.6 inch
Moderate inch to 2.0 inches
Moderately rapid........cccoceevennicersrennnns 2.0 to 6.0 inches
Rapid 6.0 to 20 inches
Very rapid more than 20 inches

Phase, soll. A subdivision of a soil series based on
features that affect its use and management. For
example, slope, stoniness, and thickness.

pH value. A numerical designation of acidity and
alkalinity in soil. (See Reaction, soil.)

Piping (in tables). Formation of subsurface tunneis or
pipelike cavities by water moving through the soil.

Pitting (in tables). Pits caused by melting ground ice.
They form on the soil after plant cover is removed.

Plasticity index. The numerical difference between the
liquid limit and the plastic limit; the range of moisture
content within which the soil remains plastic.

Plastic limit. The moisture content at which a soil
changes from semisolid to plastic.

Ponding. Standing water on soils in closed depressions.
The water can be removed only by percolation or
evapotranspiration.

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,
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many wetlands, some deserts, tundras, and areas
that support certain forb and shrub communities.

Range site. An area of rangeland where climate, soil,
and relief are sufficiently uniform to produce a
distinct natural plant community. A range site is the
product of all the environmental factors responsible
for its development. It is typified by an association of
species that differ from those on other range sites in
kind or proportion of species or total production.

Reaction, soil. A measure of acidity or alkalinity of a
soil, expressed in pH values. A soil that tests to pH
7.0 is described as precisely neutral in reaction
because it is neither acid nor alkaline. The degree of
acidity or alkalinity is expressed as—

pH
Extremely acid Below 4.5
Very strongly acid 45t05.0
Strongly acid 51t05.5
Medium acid 5.6 t0 6.0
Slightly acid 6.1t0 6.5
Neutral 6.6 to 7.3
Mildly alkaline 741078
Moderately alkaline 7910 8.4
Strongly alkaline 8.5t0 9.0

Very strongly alkaling..........cocececeviurivenans 9.1 and higher

Regolith. The unconsolidated mantle of weathered rock
and soil material on the earth’s surface; the loose
earth material above the solid rock.

Rill. A steep sided channel resulting from accelerated
erosion. A rill is generally a few inches deep and not
wide enough to be an obstacle to farm machinery.

Rippable. Bedrock or hardpan can be excavated using a
single-tooth ripping attachment mounted on a tractor
with a 200-300 draw bar horsepower rating.

Rock fragments. Rock or mineral fragments having a
diameter of 2 millimeters or more; for example,
pebbles, cobbles, stones, and boulders.

Rooting depth (in tables). Shallow root zone. The 'soil is
shallow over a layer that greatly restricts roots.

Root zone. The part of the soil that can be penetrated
by plant roots.

Runoff. The precipitation discharged into stream
channels from an area. The water that flows off the
surface of the land without sinking into the soil is
called surface runoff. Water that enters the soil
before reaching surface streams is called ground-
water runoff or seepage flow from ground water.

Saline soil. A soil containing soluble salts in an amount
that impairs growth of plants. A saline soil does not
contain excess exchangeable sodium.

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.

Soil survey

Serles, soll. A group of soils that have profiles that are
almost alike, except for differences in texture of the
surface layer or of the underlying material. All the
soils of a series have horizons that are similar in
composition, thickness, and arrangement.

Sheet erosion. The removal of a fairly uniform layer of
soil material from the land surface by the action of
rainfall and runoff water.

Shrink-swell. The shrinking of soil when dry and the
swelling when wet. Shrinking and swelling can
damage roads, dams, building foundations, and
other structures. It can also damage plant roots.

Silt. As a soil separate, individual mineral particles that
range in diameter from the upper limit of clay (0.002
millimeter) to the lower limit of very fine sand (0.05
millimeter). As a soil textural class, soil that is 80
percent or more silt and less than 12 percent clay.

Slick spot. A small area of soil having a puddled,
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
multiplied 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.

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

tr.naterial, as conditioned by relief over periods of
ime.

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 grain
(each grain by itself, as in dune sand) or massive
(the particles adhering without any regular cleavage,
as in many hardpans).

Stubble mulch. Stubble or other crop residue left on the
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soil or partly worked into the soil. It protects the soil
from wind and water erosion after harvest, during
preparation of a seedbed for the next crop, and
during the early growing period of the new crop.

Subsoll. Technically, the B horizon; roughly, the part of
the solum below plow depth.

Substratum. The part of the soil below the solum.

Subsurface layer. Any “surface soil” horizon (A1, A2, or
A3) below the surface layer.

Summer fallow. The tillage of uncropped land during
the summer to control weeds and allow storage of
moisture in the soil for the growth of a later crop. A
practice common in semiarid regions, where annual
precipitation is not enough to produce a crop every
year. Summer fallow is frequently practiced before
planting winter grain.

Surface layer. The soil ordinarily moved in tillage, or its
equivalent in uncultivated soil, ranging in depth from
4 to 10 inches (10 to 25 centimeters). Frequently
designated as the “plow layer,” or the “Ap horizon.”

Surface soil. The A horizon, including all subdivisions
(A1, A2, and A3).

Taxadjuncts. Soils that cannot be classified in a series
recognized in the classification system. Such soils
are named for a series they strongly resemble and
are designated as taxadjuncts to that series
because they differ in ways too small to be of
consequence in interpreting their use and behavior.

Terrace. An embankment, or ridge, constructed across
sloping soils on the contour or at a slight angle to
the contour. The terrace intercepts surface runoff so
that water soaks into the soil or flows slowly to a
prepared outlet. A terrace in a field is generally built
so that the field can be farmed. A terrace intended
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mainly for drainage has a deep channel that is
maintained in permanent sod.

Terrace (geologic). An old alluvial plain, ordinarily flat or
undulating, bordering a river, a lake, or the sea.
Texture, soll. The relative proportions of sand, silt, and

clay particles in a mass of soil. The basic textural
classes, in order of increasing proportion of fine
particles, are sand, loamy sand, sandy loam, loam,
silt loam, silt, sandy clay loam, clay loam, silty clay
loam, sandy clay, silty clay, and clay. The sand,
loamy sand, and sandy loam classes may be further
?ivided by specifying “coarse,” “fine,” or “very
ine.”

Tiith, soll. The physical condition of the soil as related
to tillage, seedbed preparation, seedling emergence,
and root penetration.

Topsoll. The upper part of the soil, which is the most
favorable material for plant growth. It is ordinarily
rich in organic matter and is used to topdress
roadbanks, lawns, and land affected by mining.

Upland (geology). Land at a higher elevation, in general,
than the alluvial plain or stream terrace; land above
the lowlands along streams.

Varlant, soll. A soil having properties sufficiently
different from those of other known soils to justify a
new series name, but occurring in such a limited
geographic area that creation of a new series is not
justified.

Well graded. Refers to soil material consisting of coarse
grained particles that are weli distributed over a wide
range in size or diameter. Such soil normally can be
easily increased in density and bearing properties by
compaction. Contrasts with poorly graded soil.
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TABLE 1.--TEMPERATURE AND PRECIPITATION
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# 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

growth is minimal for the principal crops in the area (50° F).

It can be calculated by adding the
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TABLE 2.--FREEZE DATES IN SPRING AND FALL

[Recorded in the period 1951-73 at Imperial, Nebraska]l

]
|
H Temperature
]
I
Probability } 240 F 1 28° F { 320 F
| _or lower | or lower | __or lower
] ] 1
1 ] t
Last freezing ! i !
temperature 1 H !
in spring: i H !
] I ]
[ 1 ]
1 year in 10 ! ! !
later than-- ! April 25 | May 71 May 14
] 1 1
] ] ]
2 years in 10 ! i |
later than-- ! April 20 | May 2 | May 10
i ! |
5 years in 10 ] ! |
later than-- | April 11 | April 24 | May 3
) ! i
! ! i
First freezing ! ' i
temperature | ! 1
in fall: ! i 1
! ! |
1 year in 10 ' ! '
earlier than-- | October 14 | October 6 |September 21
] 1 ]
] I ]
2 years in 10 ' | |
earlier than-- | October 19 | October 10 |September 26
! } |
5 years in 10 | ! !
earlier than-- | { October 18 | October L}
! i !

October 28

TABLE 3.~-GROWING SEASON
[Recorded in the period 1951-73 at Imperial,

Nebraskal
i
) Length of growing season 1if
} daily minimum temperature is--
: !
Probability | Higher | Higher i Higher
1 than H than } than
| 240 F 1 28° F | 320 F
J Days 1 Days J Days
] | !
9 years in 10 | 177 i 158 E 136
! | i
8 years in 10 | 184 | 164 1 142
! | !
5 years in 10 | 198 ! 176 | 153
| ! i
2 years in 10 | 212 ! 187 : 164
| i
1 year in 10 | 220 ! 193 ! 170
i 1 i
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TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS
' T T
Map | Soil name | Acres |Percent

symbol | ! |

I i i

|

Ac {Alliance silt loam, O to 1 percent slopeS---weccmcercnecmorcrrccnreremcnenccennnewn. i 16,150 | 2.8
Af {Altvan loam, 0 to 1 percent 8lopeS—=eccccccccccccucccnccroncrmmencncrrerrccrccancne | 2,230 | 0.4
AfB {Altvan loam, 1 to 3 percent SlopeSe-=cmcccmcecrurcvacnmncncncrrnccarrccerccacnacnen 2,500 | 0.4
AfC |Altvan loam, 3 to 6 percént sSlopeS-c-wcmnucccwcmcccccccccncccccnccccncccnccencccnnen 580 | 0.1
AsB |Ascalon fine sandy loam, 1 to 3 percent Slope€Secccccmcccccccccccccccncccccccaaa ———— 12,140 | 2.1
AsC |Ascalon fine sandy loam, 3 to 6 percent slopeS--eecccec—cecumccans 4,600 | 0.8
BeB |Blanche very fine sandy loam, 0 to 3 percent slopes 2,240 | 0.4
Bg |Bridget silt loam, 0 to 1 percent 8lopeS=eecmcecccwccuconccccccnnccrccccacccnancaaa 620 | 0.1
BgB }Bridget silt loam, 1 to 3 percent SlopeS-—cc-cccmcccccccccrocrrneccccranracacecnann. 1,820 | 0.3
BuC }Bushman very fine sandy loam, 1 to 4 percent slopes 1,440 | 0.3
Cb |Caruso loam, 0 to 2 percent 35lopeS-=c=cccmcccccncccccrrceonrcrercorrnnncre s enen - 1,230 | 0.2
ChD |Colby silt loam, 6 to 9 percent slopeSe—e=e=-- T L L e LD T e | 2,350 | 0.4
ChF 1Colby silt loam, 9 to 30 percent SlopeS--ecemmcceccwmcmcccccccccccnccccncncncncnnaa= | 17,580 | 3.1
CchG }Colby silt loam, 30 to 60 percent 8lopeS-——---ecmcomccececcrucracrcacccccucacnacnas | 29,640 | 5.2
CcrB |Creighton very fine sandy loam, 1 to 3 percent SlopeS~vcererccccccncccnccccccncnana i 2,200 | 0.4
crC |Creighton very fine sandy loam, 3 to 6 percent sSlopeS-==we-scececacacaccnccnancanaa | 2,980 | 0.5
CrD |Creighton very fine sandy loam, 6§ to 11 percent slopeSe=cccccicmcccccccccccccccaaax | 1,720 | 0.3
DbB |Dailey loamy sand, 0 to 3 percent slopes---- Bt L L e e e T T { 5,380 | 0.9
DuC {Duda-Tassel loamy sands, 3 to 6 percent SlopeS-ecmeccccccucccccccccceccccccccacccaaa i 3,090 | 0.5
Fu IFluvaquents, Silty~----ccccmccccnacommcmcercccccccmcccrncccc e e mcc e cr e e 350 | 0.1
Gb |Gannett silt loam, overwash, 0 to 2 percent slopeS-ecccevccacecrcrnccnncnccvnvcnocas 2,830 | 0.5
Gf |Gibbon silt loam, 0 to 2 percent SlopeS---c--cccccwcncccccccucccncccccrnncrccennnao 1,800 | 0.3
Gh {Goshen silt loam, 0 to 1 percent slopeS----ccccccmccccccccmcncmccccccccrmcccnccnea= 12,190 | 2.1
HaB |Haxtun loamy fine sand, 0 to 3 percent SlopeS-=-ccccecmccccccccccccnccrencnnnccnaa- 7,390 | 1.3
HdB |Haxtun fine sandy loam, 0 to 3 percent SlopeS~ec-mmcceccccrcnrcccccancnccccccnccacan 7,700 | 1.3
JaB {Jayem loamy fine sand, 0 to 3 percent slopeSe-ecesccccecccnnuccccccccccccccccccacax 9,510 | 1.7
JaC {Jayem loamy fine sand, 3 to 6 percent slopes B el 2,410 | 0.4
JcB {Jayem fine sandy loam, 0 to 3 percent slopeS-wemewccccccoccncncccccccccccnccccacaa- 5,680 | 1.0
JeC |Jayem fine sandy loam, 3 to 6 percent slopeS-ee--« ——— 1,170 | 0.2
KeB {Keith silt loam, 1 to 3 percent 8lopeS-e=eecmreccccccccccccccccncccrccencccccncnaa= 1,400 | 0.2
KeC2 |Keith silt loam, 3 to 6 percent slopes, erodedesceccccccaceccccnncrrucanencvonanena 570 | 0.1
Ku {Kuma silt loam, 0 to 1 percent sSlopeS--c-cccreccrccrcenoncrrrerrnmcesnrncccccccnnnnan : 34,750 | 6.1
KuB |Kuma silt loam, 1 to 3 percent slopeS----cecccveccccrcnmcrccencnrrcrcveccrrcncrrene- 11,400 | 2.0
KuC {Kuma silt loam, 3 to 6 percent slopeSeemccccccccccccccccccccnccccccvcccccccecnncncae 850 | 0.1
LaB |Laird fine sandy loam, 0 to 3 percent slopeS~=--ceccccmccccccncnncccccccccncccccaa- 1,800 | 0.3
Ma {Mace silt loam, O to 1 percent slopeS=-eeccccccccccccumeccncrccrcccvcnccoconenneanx 7,510 | 1.3
MaB |Mace silt loam, 1 to 3 percent SlopeS=—e-sccccwvaccccccrcrcrvnenccccrccccancccrccnaa- 920 | 0.2
Mc |Mace~Alliance silt loams, 0 to 1 percent 8lopeS~-wccwmmcenvwcwscmccccccccccccccccna 7,180 | 1.3
McB |Mace-Alliance silt loams, 1 to 3 percent SlopeSemm-rmecvccrcccccccacccncnrccccncanan 5,700 | 1.0
Mm |McCash very fine sandy loam, 0 to 1 percent slopes--- - 1,420 | 0.2
Mo |McCook silt loam, 0 to 2 percent SlopeSe=ececcceccccccrccccrcnmcrccrcrcccccncncccaacaa 1,200 | 0.2
Mp {McCook silt loam, occasioneally flooded, 0 to 2 percent slopes 820 | 0.1
MtB |McCook silt loam, channeled, 0 to 3 percent slopeSeecececccccccnucnncas 270 | *
OaF {Otero-Canyon loams, 6 to 20 percent slopeS==cceccccvcccccccuccnccnccan 12,480 | 2.2
0aG |0tero-Canyon loams, 20 to 45 percent SlopeS-ec-cevcccreccnuccancrrcccncnncnccccccaaa 6,690 | 1.2
Rs {Rosebud loam, 0 to 1 percent slopeS---e--c-- D LT P e et L LT | 17,040 | 3.0
RsB |Rosebud loam, 1 to 3 percent sSlopeSeeccesmecwocccccccncccccccccncucccenocrcnervancrcne- | 7,310 | 1.3
Rt |Rosebud~Canyon loams, leveled, 0 to 1 percent SlopeSe—cercevccrccancccncanrancancnns | 7,050 | 1.2
RtB | Rosebud=Canyon loams, 0 to 3 percent slopes- et L 1 27,370 | 4.8
RtC {Rosebud=-Canyon loams, 3 to 6 percent SlopeSeweececmcmccrccrancccccccncccncccccravans 8,910 | 1.6
RtD2 |Rosebud-Canyon loams, 6 to 11 percent slopes, eroded 1,850 | 0.3
SaC | Sarben loamy very fine sand, 3 to 6 percent slopeS-—---ce-ccccccccacacna- 1,680 | 0.3
SaD {Sarben loamy very fine sand, 6 to 9 percent 8lopeS=--cc—ccccmmccmcccccumncccccanacaa 1,050 | 0.2
SbB |Satanta very fine sandy loam, 1 to 3 percent slopeSecccmcccccecccccccccccnnnncccaan 1,020 | 0.2
SbC |Satanta very fine sandy loam, 3 to 6 percent SlopeS«ecccecncemcccccmccccccceccccccnaca 990 | 0.2
Sc }|Scott silt loam, 0 to 1 percent slopeSe=ceccccacaa 1,500 | 0.3
TaB |Tassel-Duda loamy sands, 0 to 3 percent slopeSe-ecccuccccaccuae 5,170 | 0.9
TaF | Tassel-Duda loamy sands, 3 to 30 percent 8SlopeSew-cwverccmcconccmcccnarcrccrecnccaw 4,750 | 0.8
UsC2 }Ulysses silt loam, 3 to 6 percent slopes, erodedescecccrecrccccnccnrcaax 2,450 | 0.4
UsD2 {Ulysses silt loam, 6 to 9 percent slopes, eroded=---ce-ccecc--- cececcncas 1,560 | 0.3
VaF |Valent sand, rollingee--- - ———- L L L L LT L] 97,738 | 17.2
VaG {Valent sand, rolling and hilly - - cesssccsecccncsrcrcrnec e c e —— } 16,270 | 2.8
VeB |Valent loamy sand, 0 to 3 percent slopeS=sec-emccccccccccccaaccacax | 13,180 | 2.3
VeD |Valent loamy sand, 3 to 9 percent slopes--- - - L } 60,390 | 10.6
VeB |Vetal fine sandy loam, O to 3 percent slopes-- ———— - ——=] 5,410 | 0.9
Wa IWann fine sandy loam, 0 to 2 percent slopes B T L L T | 2,620 | 0.5
WoB |Woodly loamy fine sand, 0 to 3 percent SlopeS—----cccmcccccccccccmcecnnccrcnccanaaa H 9,200 | 1.6
WpB |Woodly fine sandy loam, 0 to 3 percent SlopeSe-e-cecccccccccccccscnmcccconecanncans | 18,740 | 3.3

| Water (areas of more than U0 acres)--—--cccccmcccccmcmcccccwcncucncsnncrcccacaa : 2,432 i 0.4

X epupin S puypy L

| | |

! 572,160 i 100.0

] i

) (-1 1) Cea—— _——-- cemceeccecmcmcccmcccmcoanaan !
|

® Less than 0.1 percent.
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TABLE 5.--YIELDS PER ACRE OF CROPS

Yields

Absence of a yield indicates that the

1]

soil is not suited to the crop or the crop generally is not grown on the sol

[Yields in the N columns are for nonirrigated soils; those in the I columns are for irrigated soils.
are those that can be expected under a high level of management.

|Dry pinto beans

I

Sugar beets

Alfalfa hay

Winter wheat

I
i

Corn

Soil name and
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TABLE 5.--YIELDS PER ACRE OF CROPS~--Continued
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TABLE 5.--YIELDS PER ACRE OF CROPS--Continued

Chase County, Nebraska
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TABLE 6.--CAPABILITY CLASSES AND SUBCLASSES

[All solls are assigned to nonirrigated capability

subelasses (N). Only potentially irrigable

soils are assigned to irrigated subclasses (I).

Miscellaneocus areas are excluded.

entry indicates no acreagel

Absence of an

] [Major management concerns (Subclass)
Class | Total | H T Soil ]
| acreage |Erosion |Wetness |problem | Climate
i i (e) 1 (W) 1 __(s) ! (e¢)
1 1 Acres | Acres | Acres i Acres
! ! ! |
| | | | |
1 (N)} -==| -—= | -—- | -——- | .-
(1 ): 98,060: - : -——- i -—— ; -—
II (N)! 169,800] 63,040 | 6,470 | --=- | 100,290
(I); 84,270! 75,570 ; 6,470 ! 2,230 ! -—
| ] |
III (N 85,790{ 51,370 | -== | 34,420 } -—
(I)i 83.940§ 49,520 i ——— E 34,420 ! -———
IV (N)] 42,660} 39,360 { 1,500 | 1,800 i —
(I): 113,362i106'392 i -— : 6,970 ; -———
v (N)! 2,830i - ! 2,830 ; -—- } -——
VI )i 215,698 205,508 i 270 | 9,920 | -
VIL(0F 52,6001 45,910 | === {6,690 i —--
VIII(N)| —_—— i —— : 350 i -——

350!
i
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Chase County, Nebraska

[Only the soils that support rangeland vegetation suitable for grazing are listed]

TABLE 7.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES
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Soil name and
map symbol

Range site n

ame

Total production
T

Dry

{weight

Characteristic vegetation

ompo~-
ition

Alliance

Af, AfB, AfCecccca-
Altvan

Ascalon

Blanche

Bridget

Bushman

Caruso

Limy Upland=ww-caus

Saline Subirrigated

i
]
{Kind of year
[]
i
!

{Favorable
{Normal
iUnfavorable

{Favorable
{Normal
iUnfavorable

{Favorable
|Normal
IUnfavorable

{Favorable
{Normal
|Unfavorable

|Favorable
{Normal
{Unfavorable

{Favorable
{Normal
{Unfavorable

{Favorable
{Normal
iUnfavorable

iLb/acre

i
i
]
|
|
!
!
!
!
]
{
!
i
|
|
'
[}
!
{
|
]
]
]
[}
I
L]
!
|
[}
[}
i
I
]
'
I
i
[}
]
]
]
]
[}
]
]
]
]
!
!
!
|
!
]
|
t
'
]
i
I
|
!

3,500
2,500
1,700

3,300
2,300
1,500

3,200
2,500
1,500

2,800
2,300
1,500

3,300
2,300
1,500

2,500
2,000
1,000

3,800
3,000
2,200

|Blue gramame~eccccea--
ILittle bluestem
{Western wheatgrass

{Buffalograss

{Needleandthread
|Sand dropseed
|Sedgemecccmcncaaaanan
!

{Western wheatgrass
|Needleandthread
}Blue gramaeeeececcceeax
iThreadleaf sedge
{Green needlegrass
ILittle bluestem
1Sidecats grama

{Buffalograss
1

I

}Blue gramae-eeceeeeaax
{Sand bluestem
|Western wheatgrass
|Needleandthread
{Little bluestem
|Prairie sandreed
{Sand dropseed
|Sedgemmemccccccncaaaa
1

1
iNeedleandthread
{Blue gramaeececececcaaaa
|Prairie sandreed
{Sand bluestem
iLittle bluestem
iSand sagebrush
|Sand dropseed
| Sedge~mmmemmcccccccc e
1

]

|Western wheatgrass
|Blue gramaeeeeeccecccaa
|Needleandthread
| Threadleaf sedge
iLittle bluestem

|Buffalograss
{Big bluestem

{Sideocats grama

{Plains muhly

]

I

1Blue gramaeeece~cceccaa
1Big bluestem

{Little bluestem
iSideoats grama
iWestern wheatgrass
{Needleandthread
|Threadleaf sedge
[]

]

{Little bluestem
1Alkali sacaton
1Switchgrasseeeeaamcao
iIndiangrass-eweceaaax
{Western wheatgrass
|Sedge—cmmvommcccccnas
{Inland saltgrass

{Buffalograss

{Plains bluegrass

Pct
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Soil survey

TABLE 7.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued

Total production
i

i 1 T T
Soil name and 1 Range site name H | Characteristic vegetation { Compo-
map symbol ! 1Kind of year | Dry | isition
| ! {weight | !
: I !Lb/acre: T Pct
i !
ChD, ChFececcmmmcwn= |Limy Upland-=-=wceccccccecnncera- |Favorable ! 2,700 jLittle bluesteMe-e-eccecccccaa | 25
Colby ! | Normal | 2,200 |Sideocats gramae==-esccccoceaco ! 20
! lUnfavorable | 1,500 |Blue groma=-emeeecem—-cmccc—e--- 1 10
| ! 1 |Western wheatgrasseeeee—cecaaa- ! 10
| | ! IBig bluestemMeeeeecccccccmceanaa
! ! 1 INeedleandthreade—eeececcacmaaax
! ] ! 1Small soapweede=emwememccneca=
! ] | |Plains muhlyeeceececean-
: i ; iTHreadleaf sedge
)
ChGemmcmecccnccaan= {Thin LoeSS-wwmcccccccccrcccwe- |Favorable { 2,500 |Little bluestem---~eccccccaca-
Colby ! | Normal | 2,000 |Sidecats grama------ comcccnna- 1 15
) !Unfavorable | 1,200 |Blue grama--=--eececcecncececc-- ! 10
| 1 1 {Western wheatgrasSeeweccemccaax 110
] ! | 1Big bluestem--ecccccccccncacax {10
i 1 ! 1Small soapweede-=-wec—ccccaaa- 1 5
! | | !
CrB, CrC, CrD==ve=- 18iltymmencmcccccucccccvnncacas {Favorable ! 3,000 {Western wheatgragsseeccecc—cces I 35
Creighton | |Normal ! 2,200 |Needleandthread----cececence-- 1 15
| {Unfavorable | 1,500 |Blue grama-----c-ccecmrecemcca= ! 10
! ! ! ILittle bluesteMececenaaccacnax ! 5
! | ! |Prairie junegrasS---eeececcca--- | 5
! E E !Threadleaf sedgeecmmccwmmmaaa" ! 5
] [} ] ] =
DbBrevccccmacncanaa |Sandye==ccccrcccccccccccwanaa- |Favorable i 2,800 |Prairie sandreed---ccovcncac-- { 20
Dailey ! {Normal { 2,000 |Blue grama--ecceccmcrcrmcacaae 15
! |Unfavorable | 1,500 |Needleandthread 15
| ! ! |Sand sagebrusheeeeeecccccccaaa 10
! i i {Sand bluestemececcccamccccccaaa 5
i ! ! !Sand dropseedeweecemccccnacccaaa. 5
! } ! |Sedge=memmmoccancan 5
| ! ! ;Little bluestem 5
! ! |
DucC* ! | ! !
Dudaeemcccccnnca"-= |Sandy=er=cecmcccnccnccccccnnnn= |Favorable | 2,500 |Sand bluestemew-cccvmcenccneaa 35
| {Normal ! 2,000 {Prairie sandreed-ceeccccccecea 1 20
1 {Unfavorable | 1,000 |Little bluestem-<ecwemmccece=a- 1 10
| ! ! {Needleandthread=eemeewaccaaaa= 110
! ! ! |Blue gramae---ecceccaccccecca- 1 10
' ! ' |Sedgeeammccccvmamnarenmmanaaa" | 5
| ! ! {Sand dropseéd--=ececc-ccccccecex i 5
! ! i |Sand sagebrusheeecececececccccccaa- 15
: | ! ! !
Tagsselemmmmocacea= |Shallow Limyeee==eec===ew-=e--:c|{Favorable ! 1,500 {Needleandthreade-eevwcccccccax 1 20
! {Normal ! 1,300 |Little bluesteme-cecwmcncccve= ! 15
! iUnfavorable | 700 |Threadleaf sedge~--=cccccece—= i 15
| ! ! {Prairie sandreed=-ece-~—cccca-- 1 10
| i ! {Sand bluestemece-cememencecaan 110
! ! ! |Blue grama=ee=meccccccerencan=- i 5
! i ! |Sideoats grama-----ceececece~= i 5
! i ; !Plains Muhlyememmecccccracccan 1 5
| i i
(o] Y il |Wetland=ccwcmeeecccccnncecnnea |Favorable ! 5,500 |Prairie cordgrass-----ccc-eca= | 40
Gannett | {Normal ! 5,000 |Reedgrass-e-—ccn-sccccconcaca=n | 20
} {Unfavorable | 4,500 |Sedge-----<vvccccccccnacercean 115
! i | |Slender wheatgrasseececececccacaa ! 10
i E E iPlains bluegrasSee=-evc—cacaaax 15
] ]
(o T il |Subirrigatedececccccccccanccax {Favorable ! 5,000 |Big bluestemececcermmcccanwaa=
Gibbon ! |Normal ! 4,500 j{Little bluestem
! {Unfavorable | 3,700 |Indiangrasse-~--=eececec~e=--
| H ! 1Switchgrassecewemeacnecacaaaaw
| i | {Prairie cordgrassee-ececccmccca= ! 10
! ! ! {Sedgee=cmcscmmcomrenccannnaan {10
| ! 1 |Kentucky bluegrasS-—eeeccca-ws |1 5
! ! i H

See footnote at

end of table.
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TABLE 7.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT

COMMUNITIES--Continued

141

See footnote at end of table.

| |__Total production | H
Soil name and | Range site name 1 1 | Characteristic vegetation | Compo-
map symbol | {Kind of year | Dry | tsition
| ! iweight | !
: E §Lb/acre: i Pet
i !
Ghewmccmcmcccccaaa 1Siltyecccccccccccccccccacccne. |Favorable ! 3,500 |Blue grama-ceeececccacacacacan 1 20
Goshen i {Normal ! 2,500 |Western wheatgrasSeeceeceecmceua- | 20
! iUnfavorable | 1,700 iLittle bluestemeeececccccccnaaa | 15
! ! ] |BuffalograssS-ce—cmceammcacaaan 110
] ! i |Needleandthread 110
! | ! |Big bluestem--= i 5
] ] ! {Sideoats grama- ! 5
E ' | L T i 5
} ! ! ! i
HaB, HdBew-cccceca- 1Sandy——-ccccccmcccccccmccacaaa |Favorable ! 3,200 }Blue grama-e-—--ccccceaccaaaaa- ! 15
Haxtun i {Normal ! 2,500 {Needleandthreade-secocuccmacaan | 15
i jUnfavorable | 1,700 {Prairie sandreede--ecececeacecna 15
| | | jLittle bluestem--- 10
! ' } !Sand bluestem----- 10
! ! | |Prairie junegrasSe--—eee—ceeeoo 5
! ! ! |Red threeawn-ce—ceeccccocaaaaao 5
i ! ! |Sand dropseede-c-cccccacccaca-s 5
! i i iSedse ------------------------- 5
]
JaB, JaC, JeB, JeC-{Sandy-=cecmcocmccccccccccaaaa. {Favorable ! 3,200 |Blue grama~=--ceecemscscecccacnn= 15
Jayem ! {Normal | 2,500 {Needleandthread-=ce-ccmceceaaa | 15
! iUnfavorable | 1,700 {Little bluestem--weeccememccaan ! 10
i | ! }Sand bluesteMe-wemeeeccanacaan | 10
! ! ] {Prairie junegrass--c-—-ce-ceaa- i 5
! ! ! |Red threeawne--cceceocccacaaaa- | 5
{ | ' |Sand dropseede~amecccccaacaaax i 5
| | | {Sedgem—mcmmmmmc e T
E ! ! |Sand sagebrush-—-ececccceacaaaao | 5
| ! ! |
KeB, KeC2wwwenmucaa 18iltymmeccmccccmccrcccccvcaan |Favorable | 3,200 |Western wheatgrass-—ceeeee——c- | 20
Keith | {Normal ! 2,300 }|Blue grama--—-ec—cemcccmcccnean | 20
i iUnfavorable | 1,500 |Needleandthreade=meececcmccccaaa 110
| } ! |BuffalograssSemeececccncnccnnan 1 10
! ! ] {Little bluestemeeecmccmccacaaax 1 10
| i ! |Sedge-—mcoccmcmccmcmmc e i 5
i i ] {Big bluestemecemecceccracnccen Y
: ; ! ;Sideoats grama=e--cmmccocea——— i 5
i !
Ku, KuB, KuCe~e~-=- 13 10 15y oy |Favorable ! 3,200 |Blue grama-------ccccccccccaa- i 60
Kuma ! {Normal | 2,300 |Buffalograss-—ee—c—cccccmcaaana {10
! {Unfavorable | 1,500 |Western wheatgrasSe-eeececcea- ! 10
i ' i {Needlegrass-=-em-eocccmaccaaax i 5
[}
LaBecemcacmmcccaaan 1Saline Lowland=emeccccamecceean |Favorable | 2,000 }Alkali sacatoNeeeemweececccmaan i 25
Laird | |Normal ! 1,500 |Switchgrass-—em—memccecmcecaa- ! 20
i iUnfavorable | 700 {Inland saltgrasSe=ce-ccccecccaaa 1 15
| | ! I|Western wheatgrasSe-ececceccecee= i 10
| ! ! {Blue gramaeemececccccccccccnne= i 10
! ! ! lIndiangrass-«e-eccccccccaacaaan i 5
: E | iSedse ------------------------- b 5
] ] I
Ma, MaBeeecwcncaae- R R A e {Favorable ! 3,000 |Blue grama--~e-eececccccccmaaa i 20
Mace ! {Normal | 2,300 {Western wheatgraSsmeecwecemnaan ! 20
: ‘Unfavorable | 1,500 {Little bluestem---ecccocaaaaa- ! 10
] ] ] INeedleandthreadecccwmecaccncean 1 10
| | ' |Threadleaf sedge---—c-ceceaaac | 10
! ) ] {Prairie sandreed---c-e-ccecec- HE
! } | |Big bluestemeeeeaccceucacacaca 1 5
H ' ! {Sidecats gramawe-escwceccecacaa ! 5
i ! | | Buffalograss------=-cc--ccooo- i 5
i [ ‘
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TABLE 7.-~RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued

Total production i
i Characteristic vegetation | Compo=-

i ! i
Soil name and ! Range site name ) i }
map symbol ! 1Kind of year | Dry | isition
) | jweight | }
! i :Lb/acrei { Pet
! ! ] |
Mc*, McB* ! | ] i |
Macge=wmmcccccanaa 2 B R e {Favorable ! 3,000 |Blue gramag==~e=ccecccccccccceen | 20
! {Normal i 2,300 |Western wheatgrass-——cececcacwa {20
| iUnfavorable | 1,500 {Little bluestem-—weccmccacaaa-o 1 10
i ! ! INeedleandthread-cccccaaacacaaa {10
! 1 ! {Threadleaf sedge 110
! ' i {Prairie sandreed | 5
! ! ! |Big bluesteMew—cmcamcccccaaaaa 15
i i ! 1Sidecats grama-weceeecmmecaaaaa 1 5§
; } i iBuffalograss ------------------ 1 5
: ] I I
Allianceme~smccaas 2 B A e L LT T |Favorable | 3,500 |Blue gramameeccmcewmreccscaumm= 1 20
! {Normal { 2,500 (Little bluestemmeccenaaa ! 15
! {Unfavorable | 1,700 |Western wheatgrass | 1%
! | | |BuffalograssSeemcecccccccuccnes) 10
! ! ! INeedleandthreadeeceemccccemeaa= ! 10
| ! 1 {Sand dropseed=mcecccecammcceaas i 5
; | ; |Sedge~emmmnmmono e eee I 5
i 1 1
L 18ilty—mmcccmmrcmccc s |Favorable | 3,700 |Western wheatgrass-—-cceccecnaecaa | 20
McCash ! |Normal | 3,300 |Blue gramgee=e~ceccccaaa ===} 15
i {Unfavorable | 2,200 |Little bluesteMeceeecaca- cee=} 10
| | | |BuffalograssSecccmccacnn= —————— ! 10
} ) ) }Big bluestemeemcecaccccacaaaa. 15
! i ! }Sand dropseed-e-mwcecccccccana. ! 5
! ! | |Needleandthreadeecemecemaccaaaa ! 5
1 | { |Sidecats gramaeccemcecmecccacaes! §
! ! i ESedse- ------------------------ i 5
! ! ! |
MO, Mp===w=== cm————— |Silty Lowlande===-w- mm———————a {Favorable { 3,800 |Big bluestemM-wemeceecmoccccccnea | 25
MeCook ! |Normal ! 3,300 |Little bluesteme—ccccccccaaaas ! 15
! iUnfavorable | 2,200 |SwitchgrasSeeececcecccccacaaaas 1 10
| 1 1 |Indiangrasse=eecsceccecccccceaa I 10
! | { iWestern wheatgrasseese-- —————— } 10
! ! H {Canada wildrye-ececcecneccnaaaaa ! 5
! ! ] |Sedgemmemcccnancnnnccaacccaaaa 1 5
1 | i |Blue gramae-ececcecscecacccannas Y
| | 1 |Sidecats gramaececcweccccncaaaa HEC
! i ! !
MtBewmeecracccccwaaa 1811ty Overflowewecemcacccnacaaa |Favorable | 3,300 }|Big bluesteMecccccccccravaanna 1 25
MeCook { |Normal ! 2,800 (Western wheatgrasg-=——wmcecaaa 1 25
i iUnfavorable | 2,000 {Little bluestemeceeceeu~-e wm———- ! 10
| H | 1Sidecats grama—cccceecwa-a ce———— 110
| ) | |Switchgrasseecesncsecccccccccas | 5
! ] ! |Sedge~ecucnccmmcccc e {5
E ! ; }Blue EroM@emcmcccermccnccnnaa- ; 5
4
] ]
OaF#, OaG¥: ! ! i ! |
Otergeemerececnaax {Limy Uplandecececcccccacaccccaax |Favorable i 2,500 |Little bluestemMeccccena- B | 20
1 {Normal | 2,000 |Blue gramae==mecccccwcmwcacaa= 115
i |Unfavorable | 1,500 |Prairie sandreedececccccccccaaa 1 10
} | ) | Threadleaf sedge-wewccecmmcaman 110
i ! | iNeedleandthreade—ccccccnnaccaa 110
| | ! |Sand dropseed-mceecmcacmacaaaa- 15
\ H ! iWestern wheatgrasseec-—-cececaa- Y
H ] ! 1Sand bluesteme-ccccacnwa - Y
i ; E |Plaing muhly==-cecccccna= c————— ! 5
{ )
] 1 ] I
Canyoneee-meecaea= |Shallow LiMyesececccacnccanaa= |Favorable 1 1,500 jLittle bluesteMeccrcccvucaaaaa | 20
i {Normal { 1,300 |Threadleaf sedgeemmeccccccaae= ! 15
! iUnfavorable | 700 |Sidecats gramfececcccccaccaacan 115
| ! ! {Big bluestemeemc~crnvmccnaaaaa ! 10
| ! ! {Blue grama--~--ececcccccceraaaua I
! ! 1 jHairy gramaececececccccccaacaa- ! 5
i ! ! EPlains Muhlyemeccccrcncccuacnne : 5
! ]

See footnote at end of table.
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TABLE 7.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT

143

COMMUNITIES=-=Continued

Soil name and
map symbol

Range site name

Total prodgction

Kind of year

Dry

weight

| Compo-
sition

Characteristic vegetation

Rs,
Rosebud

Rt®, RtB*, RtCW,
RtD2%:

Rosebudewemc-- ==|Silty-mecccnrccnccccccccccaaaa

Canyon-ee=ceccceus {Shallow LiMy~ececccmceeecaaaan

Sarben

SbB, SbCo--—c-ceeme {S11tyommeemammcccccccmm—————

Satanta

TaB®, TaF#*:

Tassel----coccacaa |Shallow Limy-=eeweccccccccaaaaa

|-
c
a
o
]
1
[]
]
]
(]
]
]
]
]
]
]
]
]
w
o
=
(=%
~

See footnote at end of table.

i

!

!

]

|

|
|Favorable
{Normal
{Unfavorable
1

]

!

!

!

!

!

i

!

]

]

{Favorable
{Normal
iUnfavorable

{Favorable
{Normal
|Unfavorable

{Favorable
{Normal
{Unfavorable

{Favorable
{Normal
{Unfavorable

|Favorable
|Normal
|Unfavorable

{Favorable
{Normal
iUnfavorable

]
]
(]
1
i
{
]
I
|
|
!
|
!
1
]
i
!
|
1
]
!
[l
[}
!
]
]
1
i
|
!
[
i
]
L]
!
!
1
]
I
]
]
]
]
[}
|
!
1
i
|
1
1
!
]
'
]
[}
[
{
|
!
]
[
]
1
[}
]
]
{
[]
]
]
]
]
]
]
[}
|
|
I
]
]
i
(]
)
!
)
)
!
]
1
[}
]
]
]
!
[}
I
!
1
{
!
!
¥
]
|
]
]

Lb/acre

2,800
2,000
1,200

2,800
2,000
1,200

1,500
1,300
700

2,500
2,000
1,500

2,700
2,000
1,500

1,500
1,300
700

2,500
2,000

1,500

T
|
: :
] |
! I ot
! !

iLittle bluestémececccccccccnaaa i 20
|Needleandthread~ecverceccacaaaa i 15
}Blue gram@-----—-—--c-cccmcccama- 115
1Big bluestemMecececccmcccccaaaaa 1 10
|Threadleaf sedge==eecec-ccccca- i 10
|Sidecats grama--------ccecce--=} 5
{Prairie sandreed-=--ccea—ccaa--- 1 5
}Buffalograss-=-=- 5
{Sand dropseede-eeccccecaccacwa- 1 5

|
!
]
{Little bluesteme--——eccaccaaaa-
|Needleandthread-ce—e—eceamaaaac
|Blue gramae=e—mescccccccaccaaa
|Big bluesteMeemcecccccccccaaaaa
|Threadleaf sedgeeewsmecemcacne-
|Sidecats grama--e-ceccecocaaaao
|Prairie sandreed-e-ccecacacaaa

|BuffalograsSeeecemccccccccacaan
1Sand dropseed--cccccccacccaaa-

ILittle bluesSteM--—-mecccacaunac
{Threadleaf sedg@e-e=ecmcccmcaa
1Sideoats grama------csceccemaacaa
1Big bluestem=ercovccaccucaanaa
|Blue gramage=e-cececcemcccccccc=-
|Hairy grama-ee-cccccccccccaaaa
iPlains MUhly=ecmeccmcccccccaae

I

|Prairie sandreed-cececsccnaeaa
|Needleandthreadececcccccccacaa
ILittle bluesteMeeeeeeneceewaan
|Blue grama--ceceeeccccacacnaca
|Sand bluesteme=ecccccaccccncan
1Sand sagebrushe-—cc—cecccwmeaaa
|Western wheatgrass-=-eecececaac
iSedge -------------------------

(]

{Prairie sandreed--w-coccaacaa-
{Blue gram@=eee~-cccwcccccnccaa=
{Needleandthread-=cwcceccacacaax
iLittle bluestem--c-ccccccnaae-
}Sand bluesteMe-ecccccccccccccax
|Western wheatgrass-
|Sand dropseedeceeaa
:Sand sagebrusheececcecccccccaw-
!
|Needleandthreadeeceecmcncccccaa-"
iLittle bluesteme-cccccceccnnea
{Threadleaf sedge
|Prairie sandreed
{Sand bluesteMecwccmcccccccaaaa
1Blue gramae~--eeccccacacccacaaa
iSideocats grama-=--ecccccacacaaa 1 5
iPlains Muhlyeececccnccccecaaa" 5
{Needleandthreadececcccncaccnaa- 20
{Prairie sandreed~~-
iLittle bluestemMececcecrcccanaaa 15
}1Sand bluestemMeccccccccncaccaas 10
|Sedgemmmncccncacnccccccccaanaa 5
{Sand dropseedem~cccccncnaacanaa 5
!Blue gramfececerecccccccccccaaaa 5
1
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TABLE 7.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued

Total production

: i i i
Soil name and ! Range site name H ! | Characteristic vegetation {Compo~-
map symbol 1 {Kind of year | Dry | isition
! } iweight | :
| i iLb/acre; | Pet
] ] ! !
UsC2, USD2-=wm=e==-- 18iltymmmmecccccrnraccc e wcn e |Favorable ! 3,000 {Blue gramgeeee-recwccccccccaes | 20
Ulysses 1 {Normal | 2,000 |Western wheatgrass---
| iUnfavorable | 1,500 |Sideocats grama-------
i ! ! |Little bluestemmw—ecccccccaaao
| | i |Buffalograsseeccmcceccccccace.
E i ! |Big bluesteMe-mecemececmecccaaaax
i | !
] T |SaNd8=mececnwacccrecccmcccccwa" {Favorable | 3,000 {Prairie sandreed---ceccccrrwa-
Valent ! {Normal { 2,200 }Sand bluestem==-e«
| {Unfavorable | 1,700 |Needleandthread---
| ! ! |Blue gramMemeeecececccnccccsanaa
| i | iNeedlegrassSemeccrrenccncccnaa-
| | 1 iLittle bluesteme—wremeccccan -
| ! ! |Sand dropseed--—-—=—cccmeccacax
| | i |Switchgrassee--vccccccccccacax
i i E |Sand sagebrushee-ccececccanaaa
]
Valmewoncnccccccaa= |Sands-Choppy SandS=eeecccccew~- |Favorable { 3,000 |Prairie sandreed-=--ccccecccea-
Valent | {Normal { 2,200 |Sand bluestemM-~-weccccccccceuaan
| {Unfavorable | 1,700 |Little bluestem-ce-mcoccanecaaa
} | ! |Blue gramaeecececcccescecccccan
| ! | {Needleandthread-wmecmccccccaaax
T | ! |Sand dropseede-—ccecmsccmcunas
! H H iSwitchgrass-weccccccecencccacaa
: i i iSand sagebrusheceeccccccccanaa
]
VeBemcccmcmcccccaaa |Sandyeecemccerccccccercccccnen= {Favorable ! 2,500 |Prairie sandreed-------wcoccc--
Valent | {Normal | 2,000 |Sand bluestem----—-coccccccaa-
| |Unfavorable | 1,500 |Needleandthread--~--ccccccwwa=
' | | {Blue gramae=eeccccccceccacaaax
| | 1 iLittle bluesteMe-cccccccccaaua
! | | 1Sand dropseede-memeccecmen—ceacaa-
| : i 1Sand sagebrusheececcccccccccawaa
' |
VeDeenacccconannnaa |1Sands-c=cvmecccncnccnccnncccene {Favorable { 2,500 |Prairie sandreed-----ccrwouaas 1 20
Valent t {Normal | 2,000 |Sand bluestem-=-mcccecwcocnnnaa= | 15
! |Unfavorable | 1,200 {Needleandthreadeeeec-crecccccaca | 15
| i i {Little bluestem--w-cecccccruna 1 15
i ! | |Blue gramg=-=---ccccevccnccnn= } 10
! } i |Sand dropseede-~-smewcuccccccca- !5
| { ' {Sideocats gramaee=ececceceececcaaa -
| ! i |Switchgrasseecccccccccacccnca- | 5
; ! E ESand sagebrush--ccccccaccccaao 1 5
[ [} 1 l
VeBeccccnnmcnccuaaaa |Sandy=ee=cccccccccccacccnncee= |Favorable ! 3,000 |Prairie sandreed-wemweccccccana i 15
Vetal ! | Normal ! 2,700 |Needleandthread-----cco-cevaa= | 15
| !Unfavorable | 1,700 {Blue gramgececccerccccccccnrme= | 15
| | i |Little bluestemecececcccccccaa } 10
H ! H |Sand bluesteme—ccccccccancaaaa 1 10
| 1 ! iWestern wheatgrasSe-ceccccecea- i 5
: 5 ! gSedse ------------------------- } 5
) i ]
| T ettt {Subirrigated=e——ccccceccccncca |Favorable ! 5,300 |Big bluesteM----cecccccccccun" ! 30
Wann ! |Normal | 4,500 {Little bluestem---ccwcmmccccca- | 15
H lUnfavorable | 3,700 {Indiangrasse=-ccccccccennccca- | 15
| ! | |Switchgrasseeeeccccccccccccnca- i 10
1 ! ! |Prairie cordgrass—eeceewoc—aca-- 110
! | i |Sedge=mcmmcncmcccccrmnreann——- {10
| ; : EKentucky bluegrasSeeeeeeecnaa -1 5
! i !
WoB, WpBeewooem—ea- |Sandy=eemmeccernccccrcrsccccee= {Favorable ! 3,000 {Little bluesteme-—cceccccceccax i 40
Woodly H {Normal | 2,500 |Prairie sandreed--- i 15
| !Unfavorable | 1,700 |Needleandthreade-e--cc~ecccac-- i 15
! | ! |Blue gramfe-e=cecccccccccmcac= | 15
t ! i |Sand bluesteMece—ecccccccneaax 1 10
i ] | |Sedge~memecmmcnnmcm e ae i 5
! H !

# See description of the map unit for composition and behavior characteristics of the map unit.
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TABLE 8.--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 height, in feet, of--
T T

Soil name and

peashrub, common
chokecherry.

!
]
] i i
map symbol ' <8 i 8-15 ' 16=25 ! 26-35 i >35
i i 1 : i
i i i 1 i
} ] ; ! ]
ACeecmcmccccccne -1Skunkbush sumac, |Rocky Mountain {Eastern redcedar, |[Siberian elm-=---- ! -——
Alliance { lilac, American | juniper, Russian-| ponderosa pine, | !
! plum. ! olive, Siberian | honeylocust, H !
1 | peashrub, common | green ash. ! !
E ! hackberry. 1 i 1
i ! ! ! i
Af, AfB, AfCe-=e-=|Skunkbush sumac, |Eastern redcedar, |Ponderosa pine, ! —~— ' -
Altvan { lilac, Siberian | Rocky Mountain { Siberian elm, H i
| peashrub, Peking | juniper, Russian-{ honeylocust. | |
| cotoneaster. { olive, common ! | 1
! ! hackberry, green | i i
! ! ash. ] ) !
i i ! | |
AsB, ASCececccca-- iLilac, common | Rocky Mountain iSiberian elm, i -— ! -—
Ascalon | chokecherry, ! juniper, Russian | ponderosa pine, | !
| American plum, | mulberry. | common hackberry,| i
| Amur honeysuckle.| | eastern redcedar,| :
! ! | green ash, | ]
! 1 { honeylocust. i i
! i i ! |
BeBeremccccccccanaa {Skunkbush sumac, |Rocky Mountain {Ponderosa pine, ! - i -——
Blanche { lilac, Peking { juniper, eastern | Siberian elm, ! !
| cotoneaster, Amur| redcedar, common | honeylocust. ! |
! honeysuckle. { hackberry, green | ! i
i ! ash, Russian- ! | {
] | olive. ! i |
| ! ] ! ’
Bg, BgBeecemmecen=e iLilac, American i Rocky Mountain | Common hackberry, |Siberian elm------ H ——
Bridget i plum. \ juniper, common | ponderosa pine, | |
! { chokecherry, ! Russian-olive, | i
i { Manchurian | green ash, | |
1 | erabapple, | honeylocust. ! i
! | Siberian ! | 1
! ! peashrub. 1 ! i
| i ) ' i
BuCeemmccmcccccea iSiberian peashrub,}Eastern redcedar, }Honeylocust, i -—— H -—
Bushman i silver i Rocky Mountain { Siberian elm. ! }
| buffaloberry, | Jjuniper, ! 1 !
! skunkbush sumac, | ponderosa pine, | i !
| Tatarian | green ash, i i |
| honeysuckle. ! Russian-olive, i 1 i
i ! black locust. | | i
i i | !
Chememcmcccccccne= |Silver !Russian-olive, {Siberian elm, ! - {Eastern
Caruso { buffaloberry, { eastern redcedar,| golden willow. ] | cottonwood.
| Tatarian ! Rocky Mountain ! | '
! honeysuckle, ! juniper, green ! ! i
| Siberian | ash. ' ! ]
E peashrub, lilac. | i i i
i ! ] | i
ChDememmem— —————— ~18iberian peashrub,|Eastern redcedar, }Siberian elm, ! -—— ! -—
Colby \ fragrant sumac, | Russian-olive, | honeylocust, | !
i silver \ ponderosa pine, | H 1
! buffaloberry, ! Rocky Mountain ! | 1
{ Tatarian \ juniper, green ! | |
| honeysuckle. | ash, black ! 1 i
! ! locust. ] i !
' i } i i
ChF, ChG. i 1 i ] :
Colby | ! ] | !
! i i i !
CrB, CrC, CrD-==-- {American plum, {Rocky Mountain {Common hackberry, |Siberian elmee~---| -—-
Creighton i lilae. i Juniper, | Russian-olive, H |
1 { Manchurian ! ponderosa pine, | !
! ! crabapple, | green ash, H i
1 | Siberian | honeylocust. ! i
(] ] ] 1 ]
] ] ] I ]
! ! ! i !
i ! ! ! H
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TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued

Soil survey

Trees having predicted 20-year average helght,"in feet, of--
I 1

honeysuckle.

chokecherry.

ponderosa pine,
honeylocust, bur
oak.

]
Soil name and | T
map symbol ! <8 ! 8-15 H 16-25 ! 26-35 | >35
! 1 : ! ] |
| i ] ] ]
! ! ! |
DbBrecencceccnnan | Common | Rocky Mountain |Ponderosa pine, |Siberian elmeeeaaa H —_—
Dailey | chokecherry, | Juniper, Siberian| green ash, ] |
| American plum, | peashrub, | honeylocust. l H
{ lilac, Tatarian | Russian-olive, | i !
| honeysuckle. | Manchurian | } |
| | crabapple. | | |
| ! { | |
DucC¥*: ! ! ! ! i
‘Dudaecevecccnnen | -— |Eastern redcedar, |Ponderosa pine, | —— ! ———
| | Rocky Mountain | Austrian pine. { 1
| ! Juniper. ) | |
| ! ! ! |
Tassel, ! ! ! ! !
| ] ! | |
Fu®, | ! | | |
Fluvaquents ] ] | ! i
! | | ! !
Gb. ! } ! | !
Gannett | ‘ ! i }
t
[} T |Redosier dogwood, |Common JEastern redcedar, |Green ash, |Eastern
Gibbon | American plum, | chokecherry. | common hackberry,| honeylocust, | cottonwood.
| lilac. 1 | ponderosa pine, | golden willow. H
| ! ; Russian mulberry.{ |
| i |
Gh -]Lilac, American iTatarian {Eastern redcedar, }Honeylocust, |Eastern
Goshen ! plum. | honeysuckle. { blue spruce, | Siberian elm. | cottonwood.
! | | ponderosa pine, | |
| ! | green ash, common| |
! | { hackberry, | H
| | | Russian-olive. | |
! i ! ]
HaB, HdB-ecereccc—ee | American plum, | Rocky Mountain {Eastern redcedar, {Siberian elm-=ee-- ! ———
Haxtun | common { Juniper, Russian | honeylocust, i 1
| chokecherry, | mulberry. | common hackberry,| |
| 1lilac, Amur ! | ponderosa pine, | |
| honeysuckle. : ; green ash. : i
|
JaB, JaC, JcB, | i 1 | |
JoCaconconmmamna |Tatarian honey- |Rocky Mountain |Ponderosa pine, 1Siberian elmeew==- 1 ———
Jayem { suckle, lilac, | juniper, Russian-| honeylocust, ! !
| American plum. | olive, common | green ash. | |
) i chokecherry, ! ! |
| | Siberian | ! |
| | peashrub, 1 | !
! { Manchurian crab- | ! |
] | apple. i : |
! ! |
KeB, KeC2===ecuuea- {Lilac, American { Rocky Mountain | Common hackberry, |Siberian elm-ee--- ! -———
Keith ! plum, | juniper, { ponderosa pine, | |
! | Manchurian ! green ash, H i
{ | crabapple, common| honeylocust, ! H
! { chokecherry, | Russian-olive. | {
H | Siberian i | !
! ! peashrub. b i !
i ! | !
Ku, KuB, KuCe-e=-- |Fragrant sumac, {Russian-olive, {Eastern redcedar, |Siberian elm------ | -—
Kuma lilac, Amur | common i green ash, ! |
i i |
! | ! !
! ! ! !
! | } i

See footnote at end of table.
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TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued

ash.

H Trees having predicted 20-year average helght, in feet, of=--
Soil name and | ] ! i
map symbol i <8 ! 8-15 { 16=-25 ; 26-35 ; >35
]
i ] i { :
! | ! !
LaBemewnccccnncanaa |Eastern redcedar, |Ponderosa pine, ! - } ——— | ——
Laird ! Rocky Mountain ! green ash, } | |
{ Jjuniper, silver | Siberian elnm, | ! !
| buffaloberry, | Russian-olive. ) ! |
| Tatarian | ! ! !
| honeysuckle, ' | | I
! lilac, Siberian | ] | |
i peashrub. ] ! : !
! | |
Ma, MaBeweiece—cww-- {Skunkbush sumac, |Common hackberry, |Ponderosa pine, | - | ————
Mace | Sibertian | Rocky Mountain | Siberian elnm, ! !
| peashrub, Peking | juniper, Russian-| honeylocust. | |
| cotoneaster, { olive, eastern | | !
! lilac. | redcedar, green | | i
! { ash. ! | !
1 } ! | !
Mc®, McB*: | | | | !
Mace--—eccrcccccaa | Skunkbush sumac, |Common hackberry, |Ponderosa pine, 1 ——— | ——
{ Siberian | Rocky Mountain | Siberian elm, | !
| peashrub, Peking | juniper, Russian-~| honeylocust. ! !
{ cotoneaster, | olive, eastern ] | !
! lilae. | redcedar, green | ! !
! i ash, | | |
1 ] ! ! 1 !
Alliance~wwemecnee | Skunkbush sumac, |Rocky Mountain |Eastern redcedar, {Siberian elm------ H ——
| 1ilac, American | Jjuniper, Russian-| ponderosa pine, | !
| plum. { olive, Siberian | honeylocust, i 1
1 | peashrub, common | green ash. | !
! ! hackberry. ! ; !
! ! | i
L iLilac, American | ——— {Russian-olive, |Siberian elm, |Eastern
McCash ! plum. | | common hackberry,! honeysuckle. | cottonwood.
} ! | green ash, ! }
1 ! ! honeylocust, | !
! ! { ponderosa pine, | !
! ! | eastern redcedar,| !
! ! ! Rocky Mountain ! |
| ! E juniper. ; ;
! |
MOmmevccncncmcncea {American plum, {Tatarian |Eastern redcedar, |Honeylocust, {Eastern
MeCook | lilaec. | honeysuckle. | ponderosa pine, | Siberian elm. { cottonwood.
! ! | common hackberry, | !
| ! , green ash, 1 |
! ! ! Russian-olive, ! |
| i ! Rocky Mountain ! !
! ] | juniper. ! i
: ! ! ! i
Mp=erereccerencca- | American plum, |Tatarian {Eastern redcedar, |Honeylocust, |Eastern
McCook | lilac. ! honeysuckle. { ponderosa pine, | Siberian elm. | cottonwood.
! H ! Russian-olive, ! !
! ! ! common hackberry,| |
! ! | green ash, Rocky | !
! | ! Mountain juniper.i !
| i ! ! '
MtB. | } ! ] ]
McCook ! ! } | !
i ! | ! !
OaF*, OaG*: ! | | l l
Otero. ! ! ! ! |
| ! | ! !
Canyon. | ' ! ! |
! ! | ! !
RS, RSBreecccecacaaa | Skunkbush sumac, |Eastern redcedar, |Ponderosa pine, | -—- | -———
Rosebud | Siberian | Rocky Mountain | Siberian elm, { i
| peashrub, lilac, | juniper, Russian-| honeylocust. ! !
} Peking | olive, common ! ! |
{ cotoneaster. } hackberry, green | i !
] ! ! i i
i ! ! i |

See footnote at end of table.
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TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued

Trees having predicted 20-year average height, in feet, of--
1 1 T |

Soil name and i

honeysuckle, common hackberry.| golden willow.
Manchurian

crabapple.

:
1
I
map symbol 1 <8 5 8-15 5 16-25 E 26-35 ! >35
: ] i 1 :
i i i i 1
H ! ! ! !
Rt*®, RtB*®, RtC*, | ] i | !
RtD2%*: ! } : } |
Rosebud==~=~=w===|Skunkbush sumac, |Eastern redcedar, |Ponderosa pine, H —— ! ——
\ Siberian | Rocky Mountain { Siberian elm, | |
| peashrub, lilac, | juniper, Russian-| honeylocust. ! |
| Peking | olive, common | ! !
| cotoneaster. { hackberry, green | H |
! | ash. ! : !
! ! ] ! !
Canyon. ] ! | ! ]
| : ! | !
SaCemmemne= ~=e=e=={Amur honeysuckle, {Russian mulberry, |Eastern redcedar, |Siberian elme-w---| -—-
Sarben { American plum, i Rocky Mountain { ponderosa pine, | !
| common ! Jjuniper. | common hackberry, | !
{ chokecherry, | | green ash, ! H
i lilac. ! | honeylocust. ! !
' ! | ! '
SaDewcmcccccccaaa- H — {Eastern redcedar, |Ponderosa pine=-==-| ——— ! -
Sarben ! | Rocky Mountain ! ! !
! | juniper. ! 1 1
! i ! i !
SbB, SbCevewacaaa- |Fragrant sumac, |Russian-olive, {Eastern redcedar, |Siberian elMeece=--| -——
Satanta ! 1lilac, Amur | common | honeylocust, 1 !
{ honeysuckle. | chokecherry. | ponderosa pine, | !
] ) | green ash, common} !
! | { hackberry, bur i !
! i { oak. ! !
] ! ! ! !
Se. ! i ! ! !
Scott | ! ! i |
' | | ! '
TaB*, TaF*: } | ! | i
Tassel. ! ! 1 ' '
! ! i ! i
Dud@=cccmccacnax -1 —— |Eastern redcedar, |Ponderosa pine, ! -——- H -——
| | Rocky Mountain | Austrian pine. i ]
1 ! Jjuniper. H ! !
! ! ! 1 !
UsC2, UsD2e=ew==- -=-|Fragrant sumac, {Eastern redcedar, }Honeylocust, ! - 1 ——
Ulysses | Siberian | ponderosa pine, | Siberian elm. | }
! peashrub, silver | Russian-olive, | | !
| buffaloberry, | green ash, Rocky | H 1
| Tatarian | Mountain juniper,| 1 |
| honeysuckle. E black locust. s s !
I | ) ] |
VaFeecccacaa N ——— |Eastern redcedar, |Ponderosa pinee---| ——— ! —
Valent H | Rocky Mountain H ! !
! ! juniper. | ! |
i ! ! 1 !
VaG. | ! ! | !
Valent ! | ! | !
! ! ! ! !
VeB, VeDmeww—moawaa| —— |Eastern redcedar, |Ponderosa pine----| —— ! -———
Valent ! | Rocky Mountain ! ! !
! i Juniper. | ; !
! ! ! |
VeBe==erwwernewe~=|Skunkbush sumac, |Russian-olive, |Ponderosa pine, iSiberian elMe-caw-| ——-
Vetal { lilac, Tatarian | Manchurian | common hackberry, | H
| honeysuckle. { crabapple, | green ash, | !
! | eastern redcedar,| honeylocust. | |
! | Siberian | ! !
1 | peashrub. ; 1 i
! ! i !
| LT «ew==~=|Skunkbush sumac---|Siberian peashrub,|Eastern redcedar, |Green ash, {Eastern
Wann ! | lilac, Tatarian | ponderosa pine, | honeylocust, | cottonwood.
! ! ] ] |
! ! ! ! !
i ! ! ! |
! i ! ! !

See footnote at end of table.
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TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued

Trees having predicted 20-year average height, in feet, of--
[)

Soil name and I

1
:' : 3
map symbol | <8 H 8-15 | 16-25 ! 26-35 E >35
] ] ]
i i | i ;
| ! ! i i
WoB, WpBe-eewom-- ~-{Lilac, American { Rocky Mountain {Honeylocust, green|Siberian elM-eec--- i ~—-

Woodly } plum, Tatarian ! juniper, Siberian| ash, ponderosa ! H
| honeysuckle. | peashrub, common | pine. 1 i
! | chokecherry, | | 1
i | Russian-olive, H i i
! | Manchurian ; i i
! ! crabapple. ' | ]
i 1 i i i

% See description of the map unit for composition and behavior characteristics of the map unit.
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[Some terms that describe  restrictive soll features are

TABLE 9.--RECREATIONAL DEVELOPMENT
defined in the Glossary.

Soil survey

See text for definitions of

nglight," "moderate," and "severe." Absence of an entry indicates that the soil was not ratedl
i i R i i
Soil name and | Camp areas | Picnic areas | Playgrounds | Paths and trails | Golf fairways
map symbol ! ! ! ! |
‘ H i | | !
i i i i i
| | | | |
ACmeccmccmncmcaaeaa -|Moderate: |Moderate: {Moderate: |Moderate: 1Slight.
Alliance i dusty. ; dusty. | dusty. ! dusty. |
! ! !
Afeccccccaua L T ~|Moderate: |Moderate: |Moderate: |Moderate: 1Slight.
Altvan a dusty. | dusty. { dusty. | dusty. |
| 1 | } |
AfB, AfC-c-crmecceaa -{Moderate: |Moderate: |Moderate: |Moderate: 1S1ight.
Altvan | dusty. ! dusty. | slope, | dusty. !
I : i dusty. ; !
]
ASB, ASCec--memceoenas {8lighteecccncaas |Slightececceccaca {Moderate: |Slighteecccenccaa- |Moderate:
Ascalon i ! | slope. | | droughty.
| !
BeBr=wrcccrncrccccnaas |Moderate: |Moderate: |Slighteccanacaaa {Moderate: |Moderate:
Blanche | dusty. | dusty. H ! dusty. | thin layer.
! | i !
Bgeevwccannrmmccans ~iModerate: |Moderate: {Moderate: {Moderate: {Slight.
Bridget ; dusty. E dusty. | dusty. | dusty. !
| | |
BgBermemcaaae —mme—e—— ~|Moderate: |Moderate: |Moderate: |Moderate: 1Slight.
Bridget | dusty. | dusty. ! slope, ! dusty. !
) ! | dusty. ! i
L]
I T o 1Slighteeeeccaaa- 18lightceeaccnaas |Moderate: |Slightecccccaaaaa 1Slight.
Bushman ! | | slope, ! !
; } | small stones. | !
| ! ! !
o] Y |Severe: |Severe: |Severe: 1Slightemcmaccnaaa |Severe:
Caruso | flooding, ! excess sodium, | excess sodium, | | excess salts,
! excess sodium, | excess salts. | excess salts. | | excess sodium.
! excess salts. | ! ! !
! ! ! |
ChD=memmeccmceccccneae {Moderate: |Moderate: | Severe: {Severe: {Slight.
Colby ; dusty. } dusty. | slope. | erodes easily. H
! ! | 1
ChFeeeccercanconmannas |Severe: |Severe: |Severe: |Severe: |Severe:
Colby | slope. | slope. | slope | erodes easily. | slope.
! ! ! |
ChGm=mmemcccrcanccccax |Severe |Severe: |Severe: {Severe: |Severe:
Colby | slope. | slope. | slope. | slope, | slope.
| | | erodes easily. !
! ! i ! !
CrB, Crlecmcccccccccas {Moderate: |Moderate: |Moderate: |Severe: 18light.
Creighton | dusty. | dusty. | slope, | erodes easily. 1
: } i dusty. ! E
) ] {
CrDemceccaan reemmea—- |Moderate: |Moderate: |Severe: |Severe: |Moderate:
Creighton { slope, | slope, | slope. | erodes easily. | slope.
! dusty. ! dusty. | i '
! ] |
DbBecccccccnrmcecncnea— 1Slight—ceccccnaa |Slighteccccccnas 18lightecccaacaax 1Slight=cccccccans |Severe:
Dailey ; ; ; i | droughty.
!
DuC#: ! ! ! ' ! !
Dudacewecew ccemenen~ ~|Slightecmeaceaaa 18lighteececnnaas {Moderate: 18lighteccccecwean {Moderate:
! | | slope, ! | droughty,
| | | depth to rock. | | thin layer.
! | ! } !
TasS@lemcmcnmmccncca= |Severe: | Severe: | Severe: 1Slightwwecencaaaa | Severe:
| depth to rock. | depth to rock. | depth to rock. | i thin layer.
! ! | ! i
Fu®. ] ! i } |
Fluvaquents | | i : i
1 ]
[ ]

See footnote at end of table.
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TABLE 9.--RECREATIONAL DEVELOPMENT~--Continued

151

i i i 1 i
Soil name end ! Camp areas i Piecnic areas | Playgrounds | Paths and trails | Golf fairways
map symbol | ! ! | !
| H | } i
0 i i i i
! ! i } !
(] Y —— |Severe: |Severe: |Severe: |Severe: |Severe:
Gannett | ponding. { ponding. | ponding. | ponding. { ponding.
! ! ! | |
Gfewmmmcccneccccae———— |Severe: {Moderate: |Moderate: |Moderate: {Moderate:
Gibbon | flooding. | wetness, | wetness, | wetness. | wetness,
! ' ! flooding. ! | flooding.
| i !
Ghemeccccccccccccanaa |Severe: 1Slighteecmeccnaa 1Slightemmnceccca-a 1Slightesceccccaaa- 1Slight.
Goshen ! flooding. ! | | |
! | ! ] |
HaB, HdBewwerwmanawaa- 1Slightecremceaaa 1Slightececenaca- |Moderate: 18lighteemceccacaaa {Slight.
Haxtun i H | small stones. | !
| ! i ! !
B 1 ; TSN 1Slighteccceccana 1Slight—cmenceeen {Moderate: 1Slightececeaa w=~==={Slight.
Jayem | | | small stones. | H
! | | |
Jaleememcccnccccccanee 1Slight~cecaacaax 151ightcececnenax |Moderate: 18lightecccccccnnen 1Slight.
Jayem ! ! | slope, ! !
; ! | small stones. | !
! i ! |
JeBrmcce e 1Slightecmcccccaa 181lighteccecmnaaaa {Moderate: |8lighteee—rccccaaa 1Slight.
Jayem ! ] { small stones. | |
1 | } !
JeCommmrncmmccmcncanaa 1Slightemceccanan 1Slighteccccaaua-a |Moderate: jSlightececmcccaaua {Slight.
Jayem | | slope, | H
] ! | small stones, | i
! i ! ! '
KeB, KeC2u-muwanrccaaa |Moderate: |Moderate: {Moderate: {Moderate: |Slight.
Keith | dusty. | dusty. | slope, | dusty. !
| ! { dusty. | !
] ! ! i
Kleecmemerrcconcnnaaaa |Moderate: |Moderate: }Moderate: {Moderate: {Slight.
Kuma ! dusty. | dusty. ! dusty. | dusty. !
! ! ! |
KuB, KuCeeeccccccacaas |Moderate: |Moderate: |Moderate: |Moderate: |Slight.
Kuma | dusty. ! dusty. | dusty, { dusty. !
! ! ! slope. | |
! ! ! |
LaBecmcccccccccccnc e |Severe: |Severe: |Severe: 18light=ceccecnnaax |Severe:
Laird ! excess sodium, | excess sodium, | excess sodium, | { excess salts,
! excess salts. | excess salts. | excess salts. | | excess sodium.
1 ! | !
Mavmmecmmoccrenanaa «===!{Moderate: }Moderate: {Moderate: {Moderate {Moderate:
Mace { dusty. | dusty. | dusty. | dusty. | -thin layer.
! ! ] | !
MgBrescecercccscsanana {Moderate: {Moderate: |Moderate: |Moderate: |Moderate:
Mace | dusty. } dusty. | slope, | dusty. ! thin layer.
| } | depth to rock, | |
1 ! | dusty. | !
! ! ! } !
Mc#¥: ] | ! ! !
Maceem-rmcncnnanccnan |Moderate: {Moderate: {Moderate: tModerate: |Moderate:
| dusty. { dusty. | dusty. | dusty. { thin layer.
! ! ! | !
Alliance-cecccncacaaa {Moderate: |Moderate: |Moderate: {Moderate: |Slight
! dusty. ! dusty. | dusty. ! dusty. i
! i ! | !
McB#: | | ! | }
Maceemmemcccnwiuncnna |Moderate: |Moderate: |Moderate: |Moderate: |Moderate:
| dusty. | dusty. | slope, | dusty. ! thin layer.
} ! | depth to rock, | !
! ! ! dusty. ! !
! ! ! ! |
Allianceem=cccccncaaa {Moderate: {Moderate: {Moderate: {Moderate: 1Slight.
| dusty. | dusty. | slope, \ dusty. !
! ! | dusty. ] |
! ! ! ! i
T 1Slightececnmcaaa 18lighteceeccenax 1Slightemeceeaaaaa 1Slightceececcaccux 1Slight.
McCash | ! ! ! !
! ! ! ! !
MOwwwennnrrecccennanna |Severe: 1Slighteeeeccacana 1Slight=cevcccaa- |Slighteemeccccacas 18light.
MeCook | flooding. ! } !
H ! } ! }
See footnote at end of table.
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TABLE 9.-~RECREATIONAL DEVELOPMENT-~Continued

Soil survey

i 1 i i i
Soil name and H Camp areas { Picnic areas | Playgrounds | Paths and trails | Golf fairways
map symbol } ! | i 1
i i i H :
i i i i i
! ! ! ! !
Mpeeececcrccccen- ~====|Severe: iSlightecccccaaaa iModerate: 1Slight eemccccacaa |Moderate:
McCook E flooding. E E flooding. ! | flooding.
! i i i !
MtBrmwmcecmcnccaaaa |Severe: {Moderate: iSevere: iModerate: {Severe:
McCook { flooding. E flooding. i flooding. | flooding. | flooding.
] ] ] 1
] ] ] ] ]
QOaF¥%: | i ! ! !
Otergecvccccccaaa- |Moderate: {Moderate: iSevere: |Severe: {Moderate:
} slope, | slope, ! slope. | erodes easily. ! slope.
! dusty. | dusty. ] ! ]
' : ! ! !
CanyoNeeeemamanaaa iSevere: |Severe: {Severe: {Moderate: |Severe:
} depth to rock. | depth to rock. | depth to rock, | dusty. ! thin layer.
i | i slope. ] !
! | ! : !
OaG*: : ] ! i |
Otero-=wwmmumece—a=a-{Severe: |Severe: |Severe: | Severe: |Severe:
E slope. { slope. | slope. | erodes easily. { slope.
i (] (] t
] ] ] ] ]
CanyoNewecccccccaaxa |Severe: {Severe: |Severe: |Sévere: |Severe:
\ slope, ! slope, { depth to rock, | slope. i slope,
| depth to rock. | depth to rock. | slope. 1 | thin layer.
[ ] ) t ]
] ] ] I ]
RScewomemaaaa ————— ~-~|Moderate: |Moderate: {Moderate: {Moderate: {Moderate:
Rosebud { dusty. { dusty. ! small stones. | dusty. ! thin layer.
] b ] ] ]
] 1] ] i ]
Y e ] w==-we|{Moderate: iModerate: iModerate: {Moderate: |Moderate:
Rosebud | dusty. | dusty. | slope, { dusty. ! thin layer.
! H | small stones, | !
H i | depth to rock. | |
! i ' ! !
Rt*, RtB¥: ! ! i i i
Rosebud~=cecuaa ——————— |Moderate: |Moderate: {Moderate: {Moderate: {Moderate:
{ dusty. | dusty. | small stones. | dusty. { thin layer.
] (] ] (] []
] ] 1 [] ]
Canyon. i ! ! | !
! ! i i !
RtC¥*: ! ! ! ! !
Rosebufececcccacaa {Moderate: |Moderate: {Moderate: {Moderate: iModerate:
\ dusty. | dusty. | slope, \ dusty. | thin layer.
! ' | small stones, | !
! | ! depth to rock. | !
(] 1 ] ] ]
1 ] ] [} ]
CanyoNeeemccccncaax --{Severe: {Severe: {Severe: iModerate: |Severe: )
{ depth to rock. | depth to rock. | depth to rock. | dusty. i thin layer.
RtD2%: i ; ! i '
Rosebudewmewnmwanaaaa|Moderate:: |Moderate: |Severe: |Moderate: {Moderate:
\ slope, i slope, { slope. | dusty. | slope,
! dusty. ! dusty. ! ) ! thin layer.
) ] ] []
1 i ] 1
CanyoNeme—=m= ————— {Severe: |Severe: |Severe: |Moderate: |Severe:
| depth to rock. | depth to rock. | depth to rock, | dusty. { thin layer.
! | ! slope. ! |
| i ! ] !
SaCeww=- B {Slightemereeeewa}Slightemccccaaa- {Moderate: 1Slightemecmeccaaa 1Slight.
Sarben i ! ! slope. E !
| ] 1 ]
S@Dwccmcccccccccccaaa |Slight~ececwcacasiSlighteccccccan=- {Severe: 18lightecccccccaax iSlight.
Sarben E ! E slope. !
I | ‘ [] ]
SbB, SbCecececce--- |Moderate: |Moderate: {Moderate: |Moderate: 1Slight.
Satanta { dusty. i dusty. | slope, | dusty. !
! ! | dusty. ] |
! i ! i !
] T . e T |Severe: iSevere: |Severe: {Severe: |Severe:
Scott | ponding, | ponding, | ponding, ! ponding, | ponding.
| percs slowly. | percs slowly. | percs slowly. | erodes easily. i
H : | ! !

See footnote at end

of table.
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TABLE 9.--RECREATIONAL DEVELOPMENT-~Continued

153

i i i i i
Soil name and | Camp areas { Picnic areas | Playgrounds | Paths and trails | Golf fairways
map symbol ] ! ] ! |
| ! | H H
i i | i i
! ! ! ! !
TaB#%: | | ! ! |
Tassel. ! ] ! ! !
! | | !
Dud@meweemcccnrncnana" 1Slight eecccacaaa 1Slight=cccccnaaa 151ight meccccaauaa |Slightecmcccccanax |Moderate:
| ! i droughty,
! | | | ! thin layer.
| | ! } |
TaF*: ! ! | ! |
Tassel-cecccccmcaaaa |Severe: |Severe: |Severe: |Moderate: |Severe:
| slope, | slope, ! slope, | slope. | slope,
| depth to rock. | depth to rock. | depth to rock. | { thin layer.
! ! ! ] !
Duda~=ecewena e —————— |Moderate: |Moderate: |Severe: 1Slightecerencnaax «|Moderate:
| slope. | slope. | slope. { | droughty,
! ! } ! ! slope,
! ! ! ! | thin layer.
! | | : !
UsC2evmmcccncnnuacncaa {Moderate: |Moderate: {Moderate: |Moderate: |Slight.
Ulysses { dusty. { dusty. | slope, | dusty. !
H : E dusty. : ;
USD2eccmccmccncnnnnna |Moderate: {Moderate: |Severe: |Moderate: 1Slight.
Ulysses | dusty. | dusty. | slope. | dusty. !
! ! ! ! |
VaFewocacaaaa D |Severe: |Severe: {Severe: |Severe: |Moderate:
Valent | too sandy. | too sandy. | slope, | too sandy. | droughty,
| | | too sandy. | | slope,
| | ] ] : too sandy.
| | | |
Valeweccsnncnunauaana=|Sovere: |Severe: |Severe: |Severe: |Severe:
Valent | slope, | slope, | slope, | too sandy, | slope.
| too sandy. | too sandy. | too sandy. | slope. {
! !
VoBecnnnsvanunnnnunnve | Slight enscscecue|Slight cennvennne|Slight cenvunnnea|Slight cewwsearnaan |Moderate:
Valent | | ] | 3 droughty.
] ) ]
) ]
VeDemreonmcccccacaaaax 1Slighteccccnccaa 1Slightececccccaaa |Severe: 1Slighteccccmcccaaa 'Moderate:
Valent ! | slope. ! | droughty.
! ! ! ! |
VeBomcocmccmmcccccaea 1Slighteecccccaaa 1Slightecccccaaaa |Slighte=ececcccen|Slightemccccncaaax 1Slight.
Vetal 1 1 ! | |
! | ! !
Wa- -——- {Severe: |Moderate: |Moderate: |Moderate: {Moderate:
Wann | flooding | wetness. | wetness, } wetness. | wetness,
! ! | flooding. | ! flooding.
! ! | !
WOB, WpBemeecmeemceaaa {Slightececcacnaca {Slightecammanmaan {Slight=eecamaaas {Slightmcemcmencean ISlight.
Woodly ! ! |

% See description of the map unit for composition and behavior characteristics of the map unit.
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Soll survey

TABLE 10.--WILDLIFE HABITAT

{See text for definitions of "good," "fair," "poor," and "very poor." Absence of an entry indicates that the

soil was not rated]

Potential for habitat elements Potential as habitat for--

i
Soil name and |Grain

|
i TWild | ! i i 1 | Open- | Wood- | [ Range=-
map symbol | and |Grasses|herba-|Hard- |Conif-jShrubs|Wetland|Shallow| 1land | 1land |Wetland| land
|jseed | and | ceous! wood | erous| Iplants | water | wild- | wild- | wild- | wild=
lerops |legumes)plantsitrees (plants| ! | areas | 1ife | 1life | 1life | 1life
i T 1 i i 1 i | 1 i
! ! ! ! ! ! ! ! ! ! | !
ACmemcccccccncncn= -|Good |Good |Good |{Good |[Good |Fair [Very | Poor | Good |Good | Poor {Good.
Alliance ] ! ! ] ! ! | poor. | | | ! |
| | | ! ! ] | ] ! | ! |
Afemcccccccca e |Good |Good 1Good |Good |[Fair |Good |Very |Very {Good 1Good |Very |Good.
Altvan i ! ! { ; ; ! poor. i poor., : } : poor. E
|
AfB, AfCevcew- N |Fair |Good |Good |Good |{Fair |Good |[Very |Very |Good |Good |Very |Good.
Altvan ! ! ! | | ! | poor. | poo | ! { poor. |}
| ! | | | | ! ! t ! ! |
A8Becccccmrccmcanaa |Good |Good {Good {Good |Good |Fair |Very iVery {Good 1Good |Very |Good.
Ascaton ] ! ! ] | | { poor, | pecor, | : | poor. |
| ! | ! | ! ! ! | | ! |
ASCeecccccaaa we===«|Fair |Good 1Good |Good |Good |Fair |Very |Very |Good |Good |Very |Good.
Ascalon i ! ; ; i ; ; poor. ! poor. = ! : poor., =
BeBecccenmmnnccnaaa {Fair |Good |Good |Good |{Good |Fair |Poor |Very {Good }|Good {Very |Fair.
Blanche ‘ : ; i ! i ! ! poor., ‘ ! : poor, i
[ |
Bg, BgB-===-- e |Good |Good {Good |Good |[Good |Good |Very |Very {Good {Good |Very |Good.
Bridget : : : ; i ; ; poor. g poor. : ; : pocr., i
BuCecsuecncccrcccace= |Fair |Good 1Good |Good |Fair [Fair |Very {Very }|Good |Good |Very |Good .
Bushman } : i : i i : poor. : pocr. ‘ : i poor, ‘
]
Checccmmcanmennnae -|Fair |Fair |Good |Poor |Poor |[Fair |Fair |Fair |Fair | Poor |Fair |Fair.
Caruse ! ! ! ! ! ! } ! ! ! } !
| | ! ! ! 1 ! ! ! | ! |
ChD, ChF, ChGewe=e= |Poor |Fair |Fair |Fair |Fair |Poor [Very {Very |Fair |Fair |Very | Poor.
Colby ! : i ‘ % ! ! poor. : poor. g I i poor. i
[}
CrBucecceccnn= ceena- {Good |Good !Good |Good |Good |(Fair |Very {Very 1Good {Good |Very |Good.
Creighton i ! ; ! ! ; E poor. ! poor., ; : : poor. i
1 1
CrC, CrDeevecnm—m-= |Fair |Good |Good |Good |Good |Falr [Very {Very |Good |Good |Very |Good .
Creighton i i ! i ! ; : poor. ; poor. i i i poor., i
)
DbBeccrcccaaa- ww-e={Poor |Fair |Fair |Fair |Fair |Fair |Very {Very |Fair |Fair |Very |Fair.
Dailey ! ! [ } | | | poor. | poor. | ! | poor. |
! | ! ! ! ! | | ! ! ! |
DuC#*: | | i ! ! ! | | } i | !
Dudgemecrcnennaaaa {Very |Very |Fair |Poor |Very |Fair |Very {Very {Very {Very {Very |Fair.
| poor.{ poor. : } : poor.i i poor., I poor., { poor. { poor. : poor. }
Tasselecewmomencaa |Poor |Poor {Poor |Fair |Fair |{Poor [Very |Very | Poor |Falr {Very |Poor.
| ! | | | { poor. | poor. | ! | poor. |
! ! } ! | ! | } | } | |
Fu¥, ! | | ! ! ! | ! | | | |
Fluvaquents | } ! } | | ! ) ! ] ! !
| ! ! ! ! } | ! ! | | !
(] YT, ~==m==|{Very |Poor |Fair |Poor |Poor |Fair |Good |Good | Poor {Poor {Good |Fair,
Gannett ! poor.| | | ! | ! ! ! i ! !
| | ! | | ! | } ! ! I |
Gfemmecccccccncnn=e {Good |Good 1Good |(Good |Fair |Good |Fair |Good |Good |Good |Fair |Good.
Gibbon ! ! | ! | H ! ! ! | ! !
! ! ! i l | ! | ! ! ! !
(] P -=-|{Good |Good |Good |Good |[Good |Good |Poor {Very }Good {Good {Very |Good .
Goshen | ‘ i : i ! ‘ E poor. { ‘ : poor. ‘
i

See footnote at end of table.
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TABLE 10.~~WILDLIFE HABITAT--Continued

land

wild-
life

Range-

Wetland
wild-
life

land
wild-
life

Potential as habitat for--
Wood-

land

wild~
life

Open-

areas

Conif-|Shrubs|Wetland|Shallow
iplants | water

{

i
erous|
iplantsi.

ceous| wood

Potential for habitat elements
|legumes|plants|trees

1Wild

iGrasses|herba-|Hard-
and |

{Grain
and

iseed
jerops

Soil name and
map symbol

!
¥
i
!
!
!
]
!
[}
t
[}
!
]
]

HaB~m-m-=rmevecmee==|Fair
HdBeeweeeeeeeemaamx{Good

Haxtun
Haxtun

1 : |
| ; !
! ! |
| ! ]
| I !
: | a
! | !
| | !
: ! =
| | |
: | |
! | |
z | :
| ! :
| ! =
| | |
= ! |
: | |
r | |
| ! !
| : :
: | !
! ! |
! ! !
: ! :
| ! |
! | |
! | |
| | :
| ! !
: | |
| | |
| | |
a | |
= | !
| ! !
: ! :
| | |
| : :
| : |
: :
| :
| |
: |
: ;
| !
: |
! !
: a
| |
| |
| :
! |
| |
| :
| :
| |
| |
| |
| !
! |
| |
| |
! :
| :
| =
: |
| |
| :
: |
| |
! |
| =
| |
| |
: |
I !

|
!
I
|
'
i
|
|
|
]
|
!
)
]
i
|
|
i
!
4
!
I
1
)
]
!
!
]
I
]
L}
t
i
|
[}
]
|
]
[}
!
)
]
1
|
|
)
|
)
i
)
|
!
!
i
]
!
!
1
!
!
]
|
!
!
]
|
]
!
!
!
!
i
|
|
|
]
i

!

!
, JeB, JeC |F

1

]

!

JaB, JaC
Jayem

Canyon------====--{Poor

R8Bec=cemememaeee~x!Good

Canyon=-esvcewcew=|Poor
]

Macee==c=ecec===~=|Good

Mfeccccccacaccaaaa=]Good

MecCash

RSeeemeemcmescacce=}Good

Rosebudeeenecwaceaaa|Good

Ku, KuB, KuC-------|Good
]

Kuma

Mo, Mpeseecece-eec--|{Good

McCook
Otero-====e _—wewa|Poor

MtB---e=ceeceaceae-|Poor

McCook
CanyoNememccccaaaan

Oterfeccccccccaccs

KeBammonnnaaceaanaxGood
Alliance-we=ceeaa-|Good

Keith
LaBe=ceeccuscwea—a-|{Poor
Ma, MaB-~<==wc<-e==|Good

KeC2-wmwceccccaaaaa|Falir
Mace

Keith
Mc#*, McB*:

Laird
QOaF#*:
OaG¥:

Rosebud

Rosebud
Rt®:
RtB%*:

See footnote at end of table.
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TABLE 10.~~WILDLIFE HABITAT--Continued

Soil survey

Potential for

Potential as habitat for--

habitat elements
I

i i
Soil name and iGrain | TWild | ] ! | Open- | Wood- | I Range~
map symbol | and :Grasses!herba-:Hard- 'Conif—'Shrubs Wetland.Shallow: land | 1land |Wetland| land
lseed | and | ceous| wood | erous) iplants | water | wild- | wild- | wild- | wilde
gcrops Ilegumes.plants!trees Iplants! ! E areas | life | 1life | 1life | 1life
i i i i i i ] i i i
{ ' ! ] | ! i i | ! ! |
RtB¥*: i | i ! ! ! i : ! ! ] !
Canyone=e=w- cm———— |Poor |Poor |Fair |{Poor |Poor |Poor |Very iVery {Poor {Poor |Very {Poor.
! ! ! ! | ! | poor. | poor. | i ! poor. |
t ! ! ! | ! H | ! ! ! !
RtC*, RtD2%: ! ] ] ! } ! ! { ! } ! !
Rosebudewemcaccnna |Fair |Good |Fair |Good |Good |Fair |Very iVery |Fair 1Good |Very |Fair.
| | ! ! | ] | poor. | poor. | ] ! poor. |
| ! ! ! ! ! ! ! ! ! ! !
CanyONecccccemanan |Poor |Poor |Fair |Poor |Poor |Poor |Very {Very |Poor | Poor |Very | Poor
! ! | ! ! ! | poor. | poor. | } | poor. |
! ! { ! ! | ! } ! ! | !
SaC, SaD=ee=== we===|Fair |Good |Good |Fair |{Fair |[Good |Very |Very {Good |Fair |Very |Good.
Sarben i i i E : ! 1 poor. : poor. i i i poor. !
] 1
SbB, SbCec-eccecweaa- {Good |Good |Good |Good |{Good |Good |Poor | Poor }Good 1 Good | Poor |Good.
Satanta | ! ! ! ! ! ! | ! ! ! !
! ! ! ! | | ! | ! | ! !
SCevcrmancncnrnanaa |Poor |Fair {Fair |Fair |Fair |Poor |Good 1Good |Fair |Fair 1Good |Fair.
Scott ! | ! | | i | ! | | ] i
! | ! ! ! ! | ! } | ] !
TaB*®: | ! ! ' ! ] ! ! | | | !
Tasselecccccccanax {Poor |Poor |Poor |Fair |Fair |Good |Very |Very | Poor |Fair |Very | Poor
L R T e I oo |
3
Dudgemmmemcecncnan |Poor |Fair |Fair |Poor |Very |Fair [|Very |Very {Poor |Ver |Very |Fair.
! | | ! | poor.| | poor. | poor. | | oor. | poor. |
! ! | | | | ! | | | | !
TaF#*: ! | ! | | | | | | | | |
Tafgeleamcecawe===={Poor |Poor |Poor |Fair |Fair |Poor |Very |Very | Poor |Fair |Very | Poor.,
L e e e
Dudawmmcccccwne=w={Very |Very |Fair |Poor |Very |Fair |Very |Very |Very |Very |Very |Fair.
! poor.} poor. : : ! poor.! : poor. ! poor. ’ poor. } poor., ! poor., ‘
I 1 i 1
UsC2emmmmeccccccaca {Fair |Good {Fair |Good |Good |Poor |Poor { Poor |Fair {Good { Poor |Fair.
Ulysses | | ! ! ! ! } } | ! } !
} ] ! | ! ] ! ! ! i ! !
USD2=ccmccmmcnccaaa |Poor |Falr {Fair |Good |Good |Poor |Very iVery {Fair {Good |Very {Fair.
Ulysses E E ! i ! i E poor. i poor. i § ; poor. :
] ] ] | ] ] ] ]
VaFemacccconnacaaaa |Poor |Falr {Fair |Poor |Poor |[Poor |Very \Very |Fair i Poor |Very {Fair.
Valent | ! ! ! i ] | poor. { poor. | ' | poor. |
! ] ' ! | ) ! ! ! ! ! !
Vabrrocmcvenmccenca |Very |Very {Fair |Poor |Poor ({Poor |Very iVery {Poor {Poor {Very |Fair,
Valent i poor E poor., i ! E E ! poor. ! poor. i ! E poor. !
I { [ ] ] ] ] | ] ] ]
VeB, VeDe-emcannaa- {Poor |Fair |Fair |Poor |[Poor |Poor |Very |Very {Fair {Poor \Very |Fair.
Valent i i ; : E : ! poor. i poor. E : E poor, }
] I 1
VeBemccccenacaccca- {Fair |Fair {Good |Falr |Very |Fair |Very iVery |Fair {Very |Very 1Good .
Vetal 1 i | ; ; poor.; ! poor ! poor. : i poor. E poor. i
! ] ! i i i
e i{Good |Good {Good |Good |Fair |{Good |Poor {Fair {Good |Good {Fair |Good.
Wann | ! ! | | 1 | ! i | ! |
i ! ! ! | ! | ] ! | ] |
WoB, WpBeemeecewea-- |Fair |Fair {Good |Fair |Very |Fair |Very |Very |Fair |Very iVery {Good.
Woodly E : ; E poor.! ; poor E poor. E i poor. ! poor i
] ] ] 1 1 1 {

* See description of the map unit for composition and behavior characteristics of

the map unit,
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TABLE 11.--BUILDING SITE DEVELOPMENT

[Some terms that describe restrictive soil features are defined in the Glossary.

"slight," "moderate," and "severe."

157

See text for definitions of
Absence of an entry indicates that the soil was not rated]

i i i i ] i
Soil name and | Shallow i Dwellings ! Dwellings { Small | Local roads | Lawns and
map symbol | excavations | without H with | commercial | and streets | landscaping
! ! basements ! basements ! buildings i !
! i ! ‘ | !
] i ]
ACemcccccccccaaa |Severe: 1Slightemcccacaa 18lighteacecaaas {Slighteccemeana {Moderate: 1Slight.
Alliance | cutbanks cave.| H 1 | frost action. |
1 | ! ! |
Af, AfB, AfC-=ee-u|Severe: 18light=ccmcmaaa 1Slightececccna= {8lighteeccccaa- {Moderate: |Slight.
Altvan | cutbanks cave.| | | | frost action. |
" ! ! !
ASBeeccccacacaaa |Severe: {Slightecccccee- 18lightemeceeama 1Slightevrececaa |Moderate: |Moderate:
Ascalon | cutbanks cave.| i | | frost action. | droughty.
! ] ' }
ASCrecccnccncnaa {Severe: 18light eeccccnaa iSlightevcecceenn- |Moderate: |Moderate: {Moderate:
Ascalon | cutbanks cave.| | | slope. | frost action. | droughty.
! ! ] ] !
BeBe-emecncnana- |Severe: 1Slightemeccaca- |Moderate: |Slighte=e=- ~===|Slighte=meceaaa {Moderate:
Blanche | cutbanks cave.| { depth to rock.| 1 | thin layer.
] ! | ]
Bg, BgBe=cecccae- 1Slight secmccaaa 1Slight eecaaaaa. |Slight mcccaccaa 1Slightevcccana=- {Moderate: {Slight.
Bridget | ! H | | frost action, |
! ! ! i ] !
BuCremcncccccaaa 18lighteccccacax 1Slighteeemccea-a 18lightvmeecaaaa {Slighteemcancaa |Slightececccaea {Slight.
Bushman ! ! i ! | !
| | ! ! | |
[ ettt |Severe: {Severe: |Severe: |Severe: {Severe: |Severe:
Caruso | wetness. i flooding. | flooding, ! flooding. { low strength, | excess salts,
| | wetness, ! | flooding. | excess sodium.
} | ' } }
ChDmeccccceracaa 1Slighteccacaaca 18light emevrecaa 18light ccccccana {Moderate: |Severe: {Slight.
Colby | ] | | slope. ! low strength. |
| | ! ! ! !
ChF, ChGe==cw-wa |Severe: {Severe: |Severe: |Severe |Severe: |Severe:
Colby | slope. | slope. | slope. | slope | low strength, | slope.
| ! ! ! slope. !
| ! ! ! H ]
CrBecececccaaaa. 1Slightecccannax 18lightemceccecaa 18lightecececana 1Slighteeccmcaa- 18light-~vevcen-- 18light.
Creighton ! ! } ! ! |
| ] ! ! I !
CrCececmcccnanes 18light reccccaaa 1Slight cccccnnaxe 1Slightececccaaa {Moderate: 1Slightecccnnca- {Slight.
Creighton ! ! ! | slope. | '
! ! ! i !
CrDeccnccccccaax |Moderate: |Moderate: |Moderate: | Severe: |Moderate: |Moderate:
Creighton | slope. ! slope. | slope. | slope. | slope. | slope.
! ! ! ' !
DbB-ccccccrcccaa |Severe: 18lightecercaaaa 18light ccccacuaa 1Slightecccacaaa |Slighteeencaaaa |Severe:
Dailey | cutbanks cave.| | ! | | droughty.
! ! | ! ] !
DuC¥; i ! | ! !
Duda-=cwccanaa- | Severe: 1Slight cecemreaaa |Moderate: |Moderate: 1Slighteeecceaua |Moderate:
| cutbanks cave.| | depth to rock.| slope. ! ! droughty,
} ! ! ! ! | thin layer.
! ! ! ! ! i
Tassel--ececea- |Severe: |Moderate: |Severe: |Moderate: |Moderate: {Severe:
| depth to rock.| depth to rock.| depth to rock.} slope, ! depth to rock.! thin layer.
! | ! ! depth to rock.! ]
! i ! ] ' !
Fu# ! ! H ! ! }
Fluvaquents ! | ] } | |
! i i | |
Gbe-emecccncaccaa |Severe: |Severe: |Severe |Severe: |Severe: | Severe:
Gannett | cutbanks cave,! ponding. | ponding. | ponding. | ponding, | ponding.
| ponding. | | | { frost action. |
! ! ! | | ]
(6 e e {Severe: | Severe: {Severe | Severe: |Severe: |Moderate:
Gibbon | wetness. { flooding. ! flooding, ! flooding. ! flooding, | wetness,
| | wetness, | | frost action. | flooding.
i ! ! ! !

See footnote at end of table.
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TABLE 11.--BUILDING SITE DEVELOPMENT-~Continued
1 i ] i i |
Soil name and | Shallow | Dwellings | Dwellings | Small ! Local roads | Lawns and
map symbol | excavations | without H with { commercial | and streets | landscaping
! | basements H basements | buildings } |
1 v i 1 ] ]
! ! ! | ! !
] P S, ~}Slightewacaccaw |Severe: |Severe: |Severe: |Severe: 181light.
Goshen ! | flooding. : flooding. ; flooding. , low strength. |
| |
HaB, HdBeewwwsi=maa ~}S8light emccccnaa {Moderate: {Moderate: |Moderate: {Moderate: |Slight.
Haxtun ! | shrink-swell. | shrink-swell. | shrink-swell. | frost action, |
5 5 ; ! | shrink-swell. |
I 1 I
7Y : I— —————— |Severe: 1S1ight ====un ~==151ight =enmaa= -=!8lightecccccaan 1S1ightmmcceaane }Slight.
Jayem { cutbanks cave.| ! | | |
| | ! ! ] {
JaCemmcccnunicaaa ~|Severe |Slightemcecaaax 18lighteeeeea- -«|{Moderate: |S1ighteeeeccaaa {Slight.
Jayem | cutbanks cave.| | | slope. | |
] ] ! !
JoBemwmrccccccaaa ~|Severe: |Slightewecccaaa 1Slightmecewanaa |Slighteccenmna- |Slight =ececcenn |Slight.
Jayem ! cutbanks cave.| | !
! ! ! !
JoCmmmomccnaaninan |Severe: {Slighteccccnnaa |Slighteeecmanaa |Moderate: 1Slightemceucaaa }Slight.
Jayem | cutbanks cave.! | slope. ] !
! | | !
KeBremcwnamccannea |Slight--ccecccax |Moderate: 1S1ight cmmcmcaaa |Moderate: |Severe: |Slight.
Keith } | shrink-swell., | | shrink-swell. | low strength. |
| ! | | ! !
KeClemmemaucnanaax 18light-—ccccae -|Moderate: 1Slightecacccaae |Moderate: | Severe: |Slight.
Keith | | shrink~-swell. | | shrink-swell, | low strength. |
: ! i i slope. | :
Ku, KuBrecerccaaa ~|{Slightececcccca |8lighteeececanaax {Slighteewecae-e |Slightecmeaceca|Severe: |8light.
Kuma { I I : : low strength. {
KuCemenvenuanaeawa|Slightccaea- we=|Slightewecacces|Slight ecmenawaa|Moderate: |Severe: |8light.
Kuma { 1 i { slope. 1 low strength. {
LaBewmecccccencnaa |Severe: 1Slightemeccceaa |Slighteecccenaa |Slight==cc-- -==|Moderate: |Severe:
Laird ! cutbanks cave.| ! | | frost action. | excess salts,
! | ! | ; | excess sodium.
} } | ] !
Ma, MaBemecccececaws ~|Moderate: {Moderate: |Moderate: |Moderate: |Severe: {Moderate:
Mace | depth to rock.} shrink-swell. | depth to rock,| shrink-swell. | low strength. | thin layer.
| ! ! shrink-swell, | { !
! H ! ! ! !
Mc*, McB#: | ] | ! ! ]
MaCewmmaccmcnmaaa {|Moderate: |Moderate: |Moderate: |Moderate: |Severe: {Moderate:
| depth to rock.| shrink-swell. | depth to rock,| shrink-swell. | low strength. | thin layer.
! ! | shrink-swell. | ! !
| i | ! !
Alliance-==mcwcae |Severe: |Slightececacceaa |Slightecceee- -=|Slighteeecceaaa |Moderate: {Slight.
| cutbanks cave.| 1 | | frost action. |
| ! ! |
[ e ~|Severe: |Slight=cceccmaaa |Slightececcaaaa 1Slight-mcceccax | Moderate: 1Slight.
McCash { cutbanks cave.| | frost action. |
| |
MOmmesscnnancnnaan 1S1ight cmccccnva |Severe: |Severe: |Severe: {Moderate: {Slight.
McCook ! ! flooding. | flooding. } flooding. } flooding, }
} | ! ! | frost action. }
! ! ! | | !
Mpeeecrrcnnccceaan |Moderate: |Severe |Severe: |Severe: |Severe: |Moderate:
McCook | flooding. | flooding. | flooding. | flooding. : flooding. | flooding.
' | | ! |
Mt Bemccceemaaaan ~|{Moderate: {Severe: |Severe: {Severe: {Severe: | Moderate:
MeCook ! flooding. | flooding. | flooding. | flooding. | flooding. | flooding.
| ! i | ! !
OaF#: ! ! ! ! | !
Otero~meccccccenx |Severe: |Moderate: |Moderate: |Severe: |Moderate: {Moderate:
] cutbanks cave.| slope. ! slope. | slope. | slope. | slope.
| | } | ! |
Canyonewecncacaax ~|Severe: |Moderate: |Severe: |Severe: |Moderate: |Severe:
| depth to rock.| slope, | depth to rock.| slope. | depth to rock,| thin layer.
! | depth to rock.| | | slope. !
! ] ! ! } |

See footnote at

end of table.
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TABLE 11.--BUILDING SITE DEVELOPMENT--Continued

159

thin layer.

i i i H | i
So1ll name and | Shallow ! Dwellings | Dwellings ) Small | Local roads | Lawns and
map symbol |  excavations | without | with |  commercial | and streets | landscaping
} | basements i basements ; buildings } ;
i
! ! ! | | i
OaG®*: | | | ! ! |
Oteroeccmnnccaass |Severe: |Severe |Severe: |Severe: |Severe: |Severe:
| cutbanks cave,! slope | slope. | slope. | slope. | slope.
| slope. ! ! ! ! !
! | | | !
Canyoneeecewacaaa |Severe: |Severe: |Severe: |Severe: {Severe: {Severe:
{ depth to rock,!| slope. | depth to rock,} slope. | slope. | slope,
; slope. ] | slope. ! i thin layer.
! | |
R8, RSBecsceweuaaa |Moderate: |Slightecac=-a- --={Moderate: |Slighteccceacaa |Modérate: |Moderate:
Rosebud | depth to rock.| | depth to rock.} | frost action. ; thin layer.
! i ! ! |
Rt*, RtB*: | | | }
Rosebudeccccauaao |Moderate: 1Slight cmccmacaa |Moderate: {Slight-—cccaaaa |Moderate: |Moderate:
; depth to rock.; | depth to rock.} | frost action. ! thin layer.
! !
Canyoneemaccccanna |Severe: |Moderate: |Severe: |Moderate: |Moderate: |Severe:
; depth to rock.; depth to rock.| depth to rock.| depth to rock.§ depth to rock.! thin layer.
i | {
RtCH*: { ] } ] !
Rosebudwecw-—awea|Moderate: {Slighteceaex ~=«|Moderate: |Moderate: |Moderate: |Moderate:
; depth to rock.| { depth to rock.| slope. | frost action. ; thin layer.
) ! | |
Canyoneccccenaeua |Severe: |Moderate: |Severe: |Moderate: |Moderate: |Severe:
| depth to rock.| depth to rock.| depth to rock. | slope, { depth to rock.| thin layer.
| | ! | depth to roek.| !
! | | } } }
RtD2#; | ! | ] | |
Rosebudewm=waumws|Moderate: |Moderate: |Moderate: |Severe: |Moderate: |Moderate:
| depth to rock,| slope. | depth to rock,| slope. | slope, | slope,
i slope. : | slope. ] = frost action. ! thin layer,
} !
Canyoneccavocccana {Severe: {Moderate: !Severe: |Severe: {Moderate: {Severe:
{ depth to rock.} slope, ! depth to rock.| slope. | depth to rock,} thin layer.
i i depth to rock.! | i slope. i
] ]
SaC, SaD=~wecececaaa {Severe: |Slightemcaaa ~~={Slightecccccaaa |Moderate: 18lighteccccanaa. iSlight.
Sarben | cutbanks cave.| ) : slope. : ;
i !
R1.3: P 18lighteemaacaaa |Slighte=e=aa wwe|Slightccanccaua 1Slighteccccauaa |Moderate: 1Slight.
Satanta i i | 5 frost action. E
] : = ] 1
SbCemrmccacnncanna 18light eccmcaaas 1Slight=cewe- ~e=|Slightewevccca- |Moderate: {Moderate: {51light.
Satanta 5 ! | | slope. ; frost action. ;
i i ! i
SCecmcccccncacanaa |Severe: |Severe: {Severe: |Severe: {Severe: {Severe:
Scott ! ponding. ! ponding, | ponding, ! ponding, i low strength, | ponding.
! { shrink-swell. | shrink-swell. } shrink-swell. | ponding, |
! i ] ! | frost action. |
| ! ! { | i
TaB%: ! i ! ! ! !
Tassel-=mcacccaaa |Severe: |Moderate: |Severe: {Moderate: |Moderate: {Severe:
i depth to rock.| depth to rock.] depth to rock.i depth to rock.| depth to rock.| thin layer.
! !
Duda===mmecccccan. |Severe 1Slight==cne- --=}Moderate: 18light—ccaccena 1Slightecmcaaaa. |Moderate:
| cutbanks cave.} | depth to rock.| | | droughty,
; i ! ] ! | thin layer.
! ! |
TaF#*: | ! ! ! ! !
Tasseleeccccccnax |Severe: |Severe |Severe: {Severe: {Severe: {Severe:
| depth to rock,! slope | depth to rock,|! slope. i slope. { slope,
| slope. { | slope. ; ! ; thin layer.
]
] ]
Duda-c--vmecacaaa |Severe: |Moderate {Moderate: {Severe: {Moderate: {Moderate:
cutbanks cave.] slope. | slope, | slope. | slope. } droughty,
| | depth to rock.| | | slope,
{ ! { ! !
! ! | | }

See footnote at end of table.



160

TABLE 11.--BUILDING SITE DEVELOPMENT--Continued

Soll survey

shrink-swell.

i i i i i i
Soil name and | Shallow | Dwellings | Dwellings ! Small | Local roads | Lawns and
map symbol | excavations | without ! with { commercial | and streets | landscaping
| | basements | basements | buildings ] |
i i T | ] i
| ! ! | ! |
UsC2, UsD2e==~=== 18lightemecmmacaa {Moderate: 18lighteccacacas {Moderate: |Severe: {Slight.
Ulysses ! | shrink-swell. | | shrink-swell, | low strength. |
| | | Tl |
]
L) |Severe: !Moderate: |Moderate: |Severe: {Moderate: {Moderate:
Valent | cutbanks cave,| slope. | slope. | slope. | slope. | slope,
! slope. ' : : ! g too sandy.
| |
VaGemmmm= —emm———— | Severe: | Severe: |Severe: |Severe: |Severe: | Severe:
Valent | cutbanks cave,} slope. | slope. | slope. | slope. | slope.
: slope. i ! ] ! i
)
VeBranemmmncccan= | Severe: 1Slighteeccccaas |8lightececccn~-" |Slighteccccaaaa 1Slightececrcacaa |Moderate:
Valent ! cutbanks .cave.| ! ] ! | droughty.
! | ! | | ]
VoDemcnennmmaram= |Severe: 1Slightececanan- 18light—crcceana |Moderate: |Slight ececnmaaa |Moderate:
Valent | cutbanks cave.| ; | slope. i | droughty.
!
VeBememmecnecanaa 1Slightmmccmaaa= 1Slightemmewccaa 18lightemcnaccas |Slighteceeeccnna {Moderate: |Slight.
Vetal | ! i ; | frost action. |
! | ! !
Warmmenmmeccanam—— |Severe: |Severe: |Severe: |Severe: |Severe: {Moderate:
Wann | wetness. | flooding. | flooding, | flooding. | flooding, | wetness,
H ! : wetness. ! | frost action. | flooding.
! | ! ! |
WoB, WpBemreoeecewe |Slighteemecnnax |Moderate: 18lightemrencna- {Moderate: |Moderate: |Slight.
Woodly | shrink-swell. | | shrink-swell. | frost action, |
! ] !
| ! }

|

% See description of the

map unit for composition and behavior characteristics qf 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.

not rated]

TABLE 12.--SANITARY FACILITIES
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See text for definitions of
Absence of an entry indicates that the soil was

i ] T i i
Soil name and | Septic tank | Sewage lagoon | Trench | Area i Daily cover
map symbol H absorption } areas ! sanitary | sanitary | for landfill
H fields ] | landfill ] landfill ]
] ] i ] ]
| ! ! ! !
AC-=—cwmuna mm————— --{Moderate: |Moderate: |Severe: |Moderate: |Fair:
Alliance | depth to rock, | seepage, | depth to rock. | depth to rock. | area reclaim,
| percs slowly. | depth to rock. | i | thin layer.
| ! } }
Af, AfB, AfCrwcemcmua |Severe: |Severe: |Severe: |Severe: {Poor:
Altvan | poor filter. | seepage. | seepage, | seepage. | seepage,
! ! | too sandy. ! | too sandy.
! ! ! ! !
AsB, ASCreccanaana- -={Moderate: | Severe: |Severe: |Severe: |Fair:
Ascalon { percs slowly. | seepage. | seepage. | seepage. | too sandy.
| } ! ! !
BeB-=-=wna emmenem=--|Severe: {Severe: |Severe: |Severe: {Poor:
Blanche | depth to rock. | seepage, | depth to rock, | depth to rock, | area reclaim.
! | depth to rock. | seepage. | seepage. ;
! |
2] e el we]Slightececnnncua |Moderate: 1Slight cenmcccaaax |1Slighterccccece= |Good.
Bridget ! | seepage. | ! i
| i
BgBrrmremmmmcncncncn. 1Slighteccccennaa |Moderate: 18lightececcnncnaa- 18light~vevea- ~==={Good.
Bridget ! | seepage, ! | |
! | slope. ! | !
| | | | !
BuC-=mccmnmnnmcan- -={8lighteccccccaax |Severe: {Severe: |Severe: |Good.
Bushman | | seepage. | seepage. | seepage !
! ! ! i i
Chmmmcwaw remmmenee——— |Severe: |Severe: |Severe: |Severe: {Poor:
Caruso { flooding, | flooding, | flooding, { flooding, | excess sodium.
| wetness, | wetness. | wetness, | wetness. !
| percs slowly. ! { excess sodium. | !
! ! } ! i
ChDew=w= rmm———————— 1Slighteaccccnaaaa |Severe: 1Slightecccrcmcaaa 1Slightercecmcacax 1Good .
Colby ! | slope. ) ! !
| ! | | !
ChF, ChGeecmm=- =~e==!Severe: |Severe: |Severe: |Severe: |Poor:
Colby ! slope. { slope. | slope | slope. | slope.
| ! }
CrB, CrCacee- ~=meee-{Moderate: |Moderate: 1Slightewecccmaaaa 181lightecemceceaa 1Good.
Creighton | percs slowly. | seepage, ! | H
! ! slope. | i |
| | | ! |
Crlemccccnccncccnean" |Moderate: |Severe: |Moderate: |Moderate: |Fair:
Creighton | percs slowly, | slope. | slope. | slope. } slope.
| slope. ! ! ! '
| ! ! } {
] 3 |Severe: |Severe: |Severe: |Severe: {Poor:
Dailey | poor filter. | seepage. | seepage, | seepage. | seepage,
| | ! too sandy. | | too sandy.
i ! ! ! !
DucC*: | ] | } !
Dudaemcncccccccccca |Severe: |Severe: |Severe: |Severe: |Poor:
{ depth to rock, | seepage, | depth to rock, | depth to rock, | area reclaim.
| poor filter. | depth to rock. | seepage. | seepage. :
! | | 1
Tasselecmmmcrccnena |Severe: |Severe: |Severe: |Severe: {Poor:
| depth to rock. | seepage, { depth to rock. | depth to rock. | area reclaim.
! | depth to rock. | ! !
! ! | ] |
Fu%, | ! ! ! !
Fluvaquents ] | ] | §
1 } ! !

See footnote at end of table.
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TABLE 12.--SANITARY FACILITIES--Continued
i i i i |
Soil name and | Septic tank | Sewage lagoon | Trench | Area | Daily cover
map symbol | absorption H areas ! sanitary i sanitary | for landfill
| fields ; ! landfill | landfill |
] ' | 1
! ! } ! !
(] YR— ceemnen———— |Severe: |Severe: |Severe: {Severe: {Poor:

Gannett | ponding, | seepage, | seepage, | seepage, { seepage,
| poor filter. | ponding. | ponding, | ponding. | too sandy,
| ; | too sandy. ! | ponding.
| i | i

Cfemmmermcecernanee {Severe: |Severe: |Severe: |Severe: |Fair:

Gibbon | flooding, | seepage, | flooding, } flooding, | wetness.
| wetness. | flooding, | seepage, | seepage, !
| | wetness. | wetness. | wetness. |
| ! ! ! !

] Y, |Moderate: |Severe: {Moderate: {Moderate: |Fair:

Goshen { flooding, | flooding. | flooding, { flooding. | too clayey.

| percs slowly. | | too clayey. | |
] } ! !
HaB, HBeeeecmeceaaaa |Moderate: |Severe {Severe: |Severe: {Fair:

Haxtun | percs slowly. | seepage. | seepage. | seepage. | too clayey.

i | | ] |

JaB, JaC, JcB, JeC--|Slight-ccacaaa-- |Severe: {Severe: |Severe: |Good,
Jayem | | seepage. | seepage. | seepage. !
] !

KeB, KeC2-wocuuauua |Slighteccccnanaa |Moderate: 18lighteeececcuaa. |Slighteeenceccceaa|Good.

Keith ! | seepage, ! | !

; | slope. i i ;
| |Moderate: |Moderate: |Slighteeecceaua. |Slightececacanaaa |Good.

Kuma | percs slowly. : seepage. ; } |
! | |

KuB, KuCeweweea ~=w==|Moderate: |Moderate: 1Slightececcccccaa|Slight cccccnucaaaa|Good.

Kuma | percs slowly. ; seepage, slope. g ] |

| |
LaBw~ - |Severe: |Severe: | Severe: |Severe: | Poor:

Laird | poor filter, | seepage. | seepage, | seepage. | excess salts,
! ] | excess sodium, | | excess sodium.
| i | excess salts. ! !

i ! ! |
Ma, MaB---cccccaa- | Severe: |Severe: |Severe: |Severe: {Poor:

Mace i depth to rock. | depth to rock. | depth to rock. | depth to rock. | area reclaim.
] ! | ' !

Mc*: ! ! ! ! i

Mac@eeocavmannwaun |Severe: |Severe: |Severe: |Severe: |Poor:

! depth to rock. | depth to rock. | depth to rock. | depth to rock. | area reclaim.
. ! | } |

Alliance~wecncaa {Moderate: {Moderate: {Severe: {Moderate: |Fair
} depth to rock, | seepage, | depth to rock. | depth to rock. | area reclainm,
! percs slowly. | depth to rock. | ! | thin layer.
| ! } ! i

McB¥*: | ! ! ! !

MaCeewecocccancan |Severe: |Severe: |Severe: iSevere: {Poor:

! depth to rock. | depth to rock. | depth to rock. | depth to rock. | area reclaim.
! ! ! ! !

Allianceememceaax {Moderate: {Moderate: }Severe: {Moderate: |Fair:
| depth to rock, | seepage, { depth to rock. | depth to rock. | area reclaim,
| percs slowly. | depth to rock, | | | thin layer.

! | slope. i ! H
| i ! ! !
Mleccacccancanccaa |Moderate: {Moderate: |Moderate: |Slight cmccccacana }Good

McCash | percs slowly. | seepage. | too sandy. | !

! ] ! ! |
MOmmemm—c e cc————— |Moderate: |Severe: |Moderate: {Moderate: {Good.

MeCook | flooding, | flooding. | flooding. | flooding. |

! percs slowly. ; | ! !
i ! !
Mp, MtBe-eecceacaaa |Severe: | Severe: |Severe: |Severe: 1Good .

McCook | flooding. { flooding. | flooding. | flooding. !

! ! ! ! i
OaF¥; } ! | | !

Otergececnccccaaa |Moderate: |Severe: {Moderate: {Moderate: |Fair:

| slope. | seepage, | slope, | slope. | slope.
! slope. | too sandy. ! |
! ! ! H

See footnote at end of table.
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i i i i i
Soil name and | Septic tank ! Sewage lagoon | Trench | Area | Dally cover
map symbol | absorption i areas H sanitary ! sanitary { for landfill
: fields | } landfill 1 landfill i
i i i ]
! ! ! ! !
OaF¥%: ! ! ! ! !
CanyoN-cccenccccaaa |Severe: | Severe: |Severe: |Severe: |Poor:
| depth to rock. | depth to rock, | depth to rock. | depth to rock. | area reclaim,
; | slope. | ! ; small stones.
i | !
OaG#: ! ! ! |
Otero-=ecececncnccaaa |Severe: |Severe: |Severe: | Severe: | Poor:
| slope. | seepage, { slope. | slope. | slope.
| | slope. ! ] ]
! ! i ! !
CanyoNe~ecccmccaucx |Severe: |Severe: | Severe: |Severe: {Poor:
| depth to rock, | depth to rock, | depth to rock, | depth to rock, | area reclaim,
| slope. | slope. | slope. | slope. | small stones,
i ! | ! | slope.
! ! | ! !
RS, RSBerrecccccccacas |Severe: |Severe: |Severe: |Severe: {Poor:
Rosebud i depth to rock. E depth to rock. ! depth to rock. ‘ depth to rock. i area reclaim.
|
Rt®, RLB*: | | ! | |
Rosebudecmncocnaaaa |Severe: |Severe: |Severe: |Severe: {Poor
; depth to rock. | depth to rock. | depth to rock. | depth to rock. i area reclaim.
! | !
Canyon-e-=cuucancn= |Severe: |Severe: | Severe: |Severe: | Poor:
| depth to rock. | depth to rock. | depth to rock. | depth to rock. | area reclaim,
| | | | : small stones.
| | | |
RtC#: | | | ! !
Rosebude=ewecwauaaa|Severe: |Severe: |Severe: |Severe: {Poor:
{ depth to rock. { depth to rock. } depth to rock. ‘ depth to rock. } area reclaim.
CanyoNememecanwea==|Severe: | Severe: | Severe:. | Severe: |Poor:
| depth to rock. | depth to rock. | depth to rock. | depth to rock. | area reclaim,
! | ! | ! small stones.
| | ! ! !
RtD2%; ! ! ! | !
Rosebudewmmccccceae |Severe: |Severe: |Severe: |Severe: {Poor:
| depth to rock. | depth to rock, ! depth to rock. | depth to rock. | area reclaim.
| | slope. | } ]
! | | | !
Canyonecccoconcnnax |Severe: |Severe: |Severe: |Severe: |Poor:
! depth to rock. | depth to rock, | depth to rock. | depth to rock. | area reclaim,
! | slope. ; : E small stones.
(]
i
SaCewemccccccccccne- |Slightecceecccana {Severe: |Moderate: 1Slight ccccceaaaa 1Good.
Sarben i | seepage. | too sandy. i :
! ! !
SaDecsanccccccccacaa 1Slight eeccecnnaaaa | Severe: {Moderate: |Slighteecccccnaa {Good.
Sarben | | seepage, | too sandy. | !
i i slope. E ! i
] I | |
SbB, SbC---cececccnas {Slighteccececaaaa {Moderate: |Moderate: 1Slight-cec—cnces {Fair:
Satanta | | seepage, | too clayey. ! { too clayey
! | slope. i ! :
} | ] ! )
SCememmmcc e cr e |Severe |Severe: |Severe: |Severe: {Poor:
Scott | ponding, | ponding. | ponding, | ponding | too clayey,
| percs slowly. | | too clayey. | | hard to pack,
! ! ] ! ! ponding.
! | ! | i
TaB*: ! ! | ! !
Tasseleememcccccaas |Severe: |Severe: |Severe: |Severe: | Poor:
| depth to rock. | depth to rock. | depth to rock. | depth to rock. | area reclaim,
| | ] ] | small stones.
| ! } ! !
Duda=emwenncccccaaxa | Severe: |Severe: |Severe: | Severe: |Poor:
| depth to rock, | seepage, | depth to rock, ! depth to rock, | area reclaim,
{ poor filter. ! depth to rock. | seepage. | seepage. i
H ! ! !

See footnote at end of table.
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TABLE 12.~-SANITARY FACILITIES--Continued

Soil survey

] i i ] |
Soil name and ! Septic tank { Sewage lagoon | Trench 1 Area | Daily cover
map symbol ! absorption ! areas ! sanitary i sanitary | for landfill
: fields : i landfill i landfill !
i i
! | ! ! |
TaF#*: ] ! ! | !
Tagsseleecremeccncaa-" |Severe: |Severe: |Severe: |Severe: {Poor:
| depth to rock, | seepage, { depth to rock { depth to rock, | area reclaim,
| slope. | depth to rock, | slope. | slope. { slope.
! | slope. ' ' ]
Dudam==rm=ee= m————— |Severe: |Severe: |Severe: {Severe: | Poor:
| depth to rock, | seepage, | depth to rock | depth to rock, | area reclaim.
| poor filter. | depth to rock, | seepage. | seepage. !
| | slope. ; ! |
! i ]
UBC2mmmmmnccccacaa ~=}Slight-eececaa- ---|{Moderate: |Slighte==ea mece--|Slightewececcea~eca=iGood.
Ulysses | | seepage, | ! |
! | slope. ! ! !
! | ! | |
USD2ecmccancnncccana {Moderate: |Severe: 18lightememccwamaa|Slight eacmameaaa {Good.
Ulysses | slope. } slope. } i i
! |
VaF-cmcmmcccaccacaaa |Severe: |Severe: |Severe: {Moderate: |Poor:
Valent | poor filter. | seepage, | too sandy. | slope. | too sandy.
| | slope. ! ! |
! ] ! ! ]
Val=memecemccanaaa-~|Severe: | Severe: |Severe: |Severe: {Poor:
Valent | poor filter, | seepage, | slope, | slope. | too sandy,
| slope. | slope. E too sandy. ! { slope.
i ! i i |
VeB, VeDewwecwwewwun-|Severe: |Severe: | Severe: 18lighteeeccweaaaa}Poor:
Valent ! poor filter. : seepage. ! too sandy. i | too sandy.
! i !
VeBrmeccccccacacaaaa 18light-==ccacu-~-|Severe: |Severe: |Severe: {Good .
Vetal ! i seepage. i seepage. : seepage. i
]
Wommemwcececcaanccaaaxa]|Severe: |Severe: |Severe: |Severe: |Fair:
Wann ! flooding, | seepage, | flooding, { flooding, | wetness.
| wetness. | wetness, | seepage, | seepage, !
! ! flooding. ; wetness., E wetness. !
i I l
WoB, WpBe===- cemewn=|Slighteceeeueaa--|Severe: |Severe: 1Slightemecceaaa -~|Good.
Woodly | i seepage. ! seepage. ! i
] ]

# 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," "probable," and "improbable." Absence of an entry indicates that the soil was

not rated]
T i i )

Soil name and H Roadfill ! Sand ! Gravel ! Topsoil

map symbol ! | ] |
i H ! 1
i ] | i
! } ! |

ACmmmmmmmc e {Fair |Improbable: |Improbable: {Fair:

Alliance | area reclaim, | excess fines. | excess fines. | small stones.

! thin layer. ! ' ]
] } ! |
Af, AfB, AfCoeecmecaa- 1Go0damemccccccaccaaa jProbable-=cecmecea {Improbable: {Falir:

Altvan | | | too sandy. | small stones,
! ! } | area reclaim,
] ! i ! thin layer.

! ! | |
AsB, ASCecccecccccaaa. |Go0dmmcccc e e {Improbable: | Improbable: {Fair:

Ascalon ! | excess fines. | excess fines. | small stones.

| | |
BeBrmmmcmcacsccccnanaa {Poor: {Improbable: {Improbable: |Fair:

Blanche | area reclaim. | excess fines. | excess fines. | area reclaim,
! | ! | thin layer.
| ! ! |

Bg, BgBreecwcwcuna wwee|G00deccmccacacna s {Improbable: {Improbable: |Good.
Bridget } | excess fines. | excess fines. |
| ! ! |
BuCemcccmcamccccccaaaan 1Go0dacmmmcccccncncann | Improbable: |Improbable: |Fair:
Bushman ‘ | excess fines. | excess fines. : small stones.
| )
Cherecnmccnncancnauaaa|Poor: | Improbable: |Improbable: {Poor:

Caruso | low strength. | excess fines. | excess fines. | excess salts,
] ] | | excess sodium,
| | | |

ChDewnccwwcnccnncnnaaaa|Poor: |Improbable: | Improbable: |Good.

Colby : low strength. } excess fines. ; excess fines, :

ChFececaaaaa L T rere {Poor: {Improbable: }Improbable: |Poor:

Colby | low strength. ! excess fines. | excess fines. | slope.

| H i !
ChGemercancccnccccnaaa {Poor: | Improbable: {Improbable: {Poor:

Colby { low strength, { excess fines. | excess fines. | slope.

| slope. 1 | !
! } ] ]
CrB, CrCevceccccncccaaa 1G00dmmmmccccccccccaae | Improbable: {Improbable: |Fair:

Creighton 1 | excess fines. | excess fines. } small stones.
| ! ! !

(9 g e e DL S {Go0demccccccccacanae {Improbable: {Improbable: {Fair:

Creighton i | excess fines. { excess fines. | small stones,
! | 5 ! slope.

1 ] i
DbBeccccccccccccccaaaa 1600dmmmncmccmcaccaaas iProbable-cccccacaa {Improbable: {Fair:

Dailey H ! | too sandy. | too sandy.

(] ] [ ]
Duc* i | ; i

Dudaeemcemccccccnnaaa {Poor: {Improbable: {Improbable: {Fair:
| area reclaim. | excess fines. | excess fines. | area reclaim,
! ! } | too sandy,

! i ; ; thin layer.
[}

Tassel--weccmccaacaaa | Poor: | Improbable: {Improbable: | Poor:
| area reclaim. | excess fines. | excess fines. | area reclaim.
| ! | !

Fu#, ! ! ! !

Fluvaquents : i ; i

(6] L T e |Poor: |Probable-ecccaccaa-a | Improbable: |Poor:

Gannett | wetness. | | too sandy. | wetness.
! i ! !

(¢ . IFair: !Improbable: }Improbable: {Good.

Gibbon wetness. | excess fines. ]

! |

See footnote at end of table.

i
| excess fines.
|
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TABLE 13.--CONSTRUCTION MATERIALS--Continued
| | i i
Soil name and | Roadfill | Sand ! Gravel ! Topsoil
map symbol | | i !
) ! ! } H
i i i |
| ! } !
[¢] ; PP ———me— |Fair: |Improbable: {Improbable: |Good .
Goshen | low strength. | excess fines. | excess fines. i
! | } !
HgBemwencovmnemmeanee= 1G00dmmmamecccccana | Improbable: {Improbable: {Fair:
Haxtun ! | excess fines. | excess fines. ! too sandy,
! | | | small stones,
i ! E | area reclaim.
i | }
HdBeeececcececwananaa= 1G003mmccmcccaccnns | Improbable: {Improbable: {Fair:
Haxtun } | excess fines. | excess fines. { small stones,
| : | { area reclaim,
i } !
JaB, JaCererecmccnacas 1G00demcacuccncaana |Improbable: {Improbable: {Fair:
Jayem | | excess fines. | excess fines. | too sandy,
! ! | { small stones.
! ! |
JeB, JeCemmmcccccccana |Go0dmmmemcm e cana {Improbable: {Improbable: |Fair:
Jayem 1 { excess fines. | excess fines, { small stones.
! } ! |
KeB, KeClemmccuanaauaa |Fair: }Improbable: {Improbable: |Good .
Keith ! low strength. | excess fines. | excess fines. i
! ! ! i
Ku, KuB, KuC. | ! ! |
Kuma i i | !
! | 1 !
LaBecmcccccccccccnnnaa 1G00dencncencncanaa | Improbable: |Improbable: |Poor:
Laird H | excess fines. | excess fines. | excess salts,
! ; ! | excess sodium.
! ! !
Ma, MaBeecewcecmemmcccaeaa |Poor: |Improbable: |Improbable: |Fair:
Mace | area reclaim, | excess fines. | excess fines. | area reclaim,
| low strength. ] | { thin layer.
| ! ! !
Mc*, McB¥*: ! ! ! !
MaCeumwncnnnennanamann |Poor: |Improbable: | Improbable: {Fair:
| area reclaim, | excess fines. | excess fines. { area reclaim,
| low strength. } | { thin layer.
! ! ! |
Alliance---cccccccaaa |Fair: | Improbable: | Improbable: |Fair:
| area reclaim, | excess fines. | excess fines. | small stones.
| thin layer. ! i |
! i i
Mileemeemecnemeeea———— |Gooduennnmrcnanana | Improbable: | Improbable: {Good.
McCash | | excess fines. | excess fines. |
! i ! !
Mo, Mp, MtBreec-weccam-- |Go0dmmmcnannccaa ~=---=|Improbable: {Improbable: {Good.
McCook 1 { excess fines. \ excess fines. !
! | ! !
OaF*¥: ! ) ! |
Oterfgececcceccccacceces L1 EETE s ——————— | Improbable: {Improbable: |Fair:
| | excess fines. | excess fines,. | slope.
! ! ! |
CanyoNeeeremeccceena= {Poor: | Improbable: i Improbable: | Poor:
| area reclainm, | excess fines. | excess fines, | area reclaim,
] ; ; | small stones.
| !
OaG*: ] 1 | !
Oteroreensmmeme= emewe=}Poor: |Improbable: | Improbable: {Poor:
! slope. ! excess fines. { excess fines. | slope.
| i ! !
Canyolecasonmencne= -=|Poor: {Improbable: |Improbable: | Poor:
| area reclaim, | excess fines. | excess fines. | area reclaim,
! slope. ! | | small stones,
! ] H | slope.
| ! | '
R8, RSBewececoncene- -=«|Poor: |Improbable: {Improbable: |Fair:
Rosebud area reclaim. | excess fines. | excess fines. | area reclaim,
! ] |
| | !

See footnote at end of table.

small stones.
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i i i i
Soil name and | Roadf1ll 1 Sand | Gravel ! Topsoil
map symbol ] } | |
| | ] !
| i 1 i
! ! | !
Rt®, RtB%: | ] ! |
Rosebudrecccccnccana «|Poor: {Improbable: | Improbable: |Fair:
| area reclaim. | excess fines. | excess fines. | area reclainm,
{ | ! | small stones.
! | ) ! !
Canyoneceececcecacaes {Poor: {Improbable: |Improbable: |Poor:
| area reclaim. | excess fines. | excess fines. | area reclaim,
| | ! | small stones.
| | ! !
RtC*: | | H H
Rosebudemcccavncacaas | Poor: | Improbable: | Improbable: |Fair:
| area reclaim, | excess fines. | excess fines. | area reclainm,
: ] : ! small stones.
! i
CanyoNeececccccacs «==]Poor: {Improbable: {Improbable: |Poor:
| area reclaim. | excess fines, | excess fines. | area reclainm,
| ! | | small stones.
! ! | !
RtD2%; ! ! | |
Rosebud==cacaza wwe-a=|Poor: {Improbable: | Improbable: |Fair:
| area reclaim. | excess fines. | excess fines. | area reclaim,
H | ] | small stones,
| ! ] | slope.
! ! ! !
CanyoNeecnrrciccccccna | Poor | Improbable: | Improbable: | Poor:
| area reclaim. | excess fines. | excess fines, | area reclaim,
! | ] ! small stones.
! ! ! |
SaC, SaDewcecccccccne- 1Goodemmcmnmcccccacena |Improbable: | Improbable: |Fair:
Sarben | | excess fines. | excess fines. | too sandy.
) ! ! 1
SbB, SbCercecccceccce- - |G000dmeneccnccnccanaan | Improbable: |Improbable: |Good.
Satanta | | excess fines. | excess fines. |
] ! |
SCeecccmrancnanaa ~-=-={Poor: | Improbable: |Improbable: |Poor:
Scott | low strength, | excess fines. | excess fines. | thin layer,
| wetness. 1 } { wetness.
! | 1 !
TaB%: | | !
Tassel-=mmocecaceca ---{Poor: | Improbable: |Improbable: {Poor:
| area reclaim. | excess fines. | excess fines. | area reclaim,
! ! ! ! small stones.
] ! ! !
Duda--=menewas ———ae -=|{Poor: {Improbable: |Improbable: {Fair:
| area reclaim. | excess fines. | excess fines. | area reclaim,
| | | { too sandy,
! | i | thin layer.
! ! | !
TaF#: ! ! | |
Tasselewecacaccaa -==={Poor: |Improbable: {Improbable: |Poor:
| area reclaim. | excess fines. ! excess fines. | area reclaim,
: ; ! ! slope.
L]
Dudaeececccccccnnnccaa {Poor: |Improbable: | Inmprobable: |Fair:
| area reclaim, | excess fines. | excess fines. { area reclaim,
| | | | too sandy,
| ! ! | thin layer.
i | | i
UsC2, UsD2-ec-ccceccmaa {Poor {Improbable: {Improbable: |Good
Ulysses | low strength. | excess fines. | excess fines. {
! |
VaFeecccmcnrcrnnaaa wme|G00demmcccncnrccancna |Probable—ee-- ——————— {Improbable: {Poor:
Valent | | | too sandy. | too sandy.
! } ! 1
Valmmeccaceccaccnanna- |Poor: {Probableecccceccacean ~=«|Improbable: {Poor:
Valent | slope. ! | too sandy. | too sandy,
! ! ! | slope.
| ! ! !
VeB, VeDerowecnanaaa o= |G000mmmmnmccceccnanne |Probable~eeee- —————— | Improbable: |Fair:
Valent ] ) | too sandy. { too sandy.
(]
|

See footnote

at end of table.
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TABLE 13.--CONSTRUCTION MATERIALS--Continued
i i ! i
Soil name and | Roadfill l Sand | Gravel | Topsoil
map symbol ] ! ! |
i } ] !
{ i ' i
| ! ! |
VeBemmmmcnvnacnnnae wene|GOOdemnacacaan B | Improbable: |Improbable: {Good ;
Vetal ! | excess fines. | excess fines. i
! ! | !
Wommowrm—ee—crecccn——— |Fair: |Improbable: | Improbable: |Poor:
Wann | wetness. | excess fines. { excess fines. | area reclaim.
! ! ! !
[ o) - P {GoOdmmcmnnmmmmccccane {Improbable: }Improbable: {Fair:
Woodly | | excess fines., | excess fines. | too sandy.
! i ! )
WpBeeecmemc e mcnmaaae 1Go0dmmccmmrmmancccann }Improbable: {Improbable: {Good
Woodly ! | excess fines. | excess fines. |
] ]
{ ]

#® See description of the map unit for composition and behavior characteristics of the map unit.
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TABLE 14.--WATER MANAGEMENT

[Some terms that describe restrictive soil features are defined in the Glossary.

"slight," "moderate," and "severe."

169

See text for definitious of
Absence of an entry indicates that the soil was not evaluated]

Limitations for--

Features affecting--

T ¥
] ]
Soil name and | Pond | Embankments, | 1 i Terraces 1
map symbol ) reservoir i dikes, and ! Drainage i Irrigation i and ! Grassed
! areas } levees i 1 | diversions ! waterways
T T T T i ¥
[] I ] ] 1 I
i | ' ! ! |
ACecmccrcrrncccnaa {Moderate: |Severe: iDeep to water |Favorable------ {Erodes easily |Erodes easily.
Alliance | seepage, ! piping. ! H 1 !
| depth to rock.| ! ! ! |
[] ] ] ] )
] ] ] l ] 1
Af, AfBo-eccccc—a- |Severe: iSevere: |Deep to water |Favorablee=ee-- {Too sandy-===== {Favorable.
Altvan | seepage. ! seepage. ! ! ] i
) 1 t [] ] 1
] ] [ ] ] I
AfCecmcccccccccnaa |Severe: |Severe: |Deep to water |Slope=c—meceee=- {Too sandy-====- |Favorable.
Altvan | seepage. ! seepage. ! ] ! i
[] t 1 ] 1 ]
1 ) i ] ] ]
ASB, ASCevccacee-- |Severe: iSevere: iDeep to water |Droughty, {Soil blowing---|Droughty.
Ascalon | seepage. { piping. H ! soil blowing. ! 1
[} 1 [] (] 1
] ) 1 ] ] i
BeBrwremccaaancnaa |Severe: |Severe: iDeep to water |Soil blowing, |Depth to rock, |Depth to rock.
Blanche | seepage. { piping. ! | depth to rock.| soil blowing.
i i ' i ] i
Bg, BgB~-eccccaaaa- {Moderate: |Severe: {Deep to water |Favorable--e=-- {Erodes easily |{Erodes easily.
Bridget ! seepage. ! piping. ! ] 1 |
[] ] ] ] 1 []
] ‘ ] ] ] [}
BuCe=aca L |Severe: |Severe: iDeep to water |Soil blowing---|Soil blowing---|Favorable.
Bushman | seepage. ! piping. ! i ! i
] [] ] 1) i ]
] ] ] ] [ 1
Chemmccccccnnc e |Moderate: | Severe: |Flooding, iWetness, iWetnesseecaceaa {Excess salt,
Caruso | seepage. | piping, | excess salt, | flooding. 1 | excess sodium,
! | excess sodium.| excess sodium.| ! !
! } | ! ! }
ChD-eccmcmcccca e {Moderate: {Severe: iDeep to water |{Slope, {Erodes easily |Erodes easily.
Colby | seepage, { piping. ! | erodes easily.| i
! slope. ! ) ! ! i
! ! | i i i
ChF, ChGeeecaaceaa |Severe: |Severe: iDeep to water |Slope, iSlope, {Slope,
Colby | slope. { piping. i | erodes easily.| erodes easily.}| erodes easily.
(] [] ] (] t ]
1 ] ] [ ] ]
CrBeecccccncncnaaa {Moderate: |Severe: iDeep to water |Soil blowing, |Erodes easily, |Erodes easily.
Creighton | seepage. | piping. ) | erodes easily.| soil blowing. |
i ! : ! i i
[ A {Moderate: | Severe: iDeep to water |}Soil blowing, |Erodes easily, |Erodes easily.
Creighton | seepage, i piping. H { slope, ! soil blowing. |
! slope. ! ! | erodes easily.! !
] (] 1 1 ] ]
] ] ] 1 i ]
CrD-cmcmcccccaecee |Severe: iSevere: iDeep to water |Soil blowing, |Slope, {Slope,
Creighton { slope. ! piping. ! | slope, | erodes easily,| erodes easily.
! ! 1 | erodes easily.! soil blowing. |
] ] 1 (] [] b
I ] 1 ] ] 1
DbBesccccacccnaaaa |Severe: iSevere: iDeep to water |Droughty, | Too sandy, iDroughty.
Dailey | seepage. | seepage, 1 | fast intake, | soil blowing. |
H { piping. 1 ! soil blowing. | |
i 1 | i i i
DuC#®: i i ' i ! ]
Duda-=mcccu-- ~=--~|Severe: |Severe: {Deep to water |[Droughty, iDepth to rock, |}Droughty,
| seepage. | seepage, 1 | fast intake, | too sandy. | depth to rock.
! ! piping. ! | soil blowing. | |
: i ' i i i
Tasseleccemaccaax |Severe: {Severe: iDeep to water |Fast intake, {Depth to rock, |Depth to rock.
| depth to rock.! piping. { ! soil blowing. | soil blowing. |
! | | ! i i
Fu#, ! ] i i i i
Fluvaquents ! ! ) ] ] i
! ! ! | i }
[ e L LY {Severe: |Severe: {Ponding, {Ponding, {Ponding, |Wetness,
Gannett | seepage. | seepage, i frost action, | droughty. { too sandy. { droughty.
! | piping, ! cutbanks cave.| | i
' ! ponding. i ! i E
] ) 1
] ] I ] 1 ]

See footnote at

end of table.



170 Soil survey

TABLE 14,--WATER MANAGEMENT--Cantinued

Limitations for-- Features affecting--

i |
Soil name and | Pond | Embankments, | ! i Terraces |
map symbol i reservoir ! dikes, and ! Drainage { Irrigation i and ! Grassed
| areas ! levees i i i _diversions 1 waterways
i i i { i
! ! ! ! ! i
Gfemmm——— cmmm—e-w==|Severe: {Severe: |Flooding, |Wetness, |Wetness-cemcw-- |Favorable.
Gibbon | seepage. { piping, | frost action. | flooding. |
! ! wetness. | ! i |
! ! ! i ! !
Gheewcacnccena w~w=|Moderate: |Severe: {Deep to water |Favorable------ |Erodes easily |Erodes easily.
Goshen | seepage. { thin layer. i | | |
! ! i ! ! ]
7] - I, ---{Severe: |Severe: |Deep to water |Fast intake, {Soil blowing---|Favorable.
Haxtun | seepage. ! piping. i { soil blowing. | H
H | ! ] ] i
HdBe=wewaaca= -=w==|Severe: |Severe: |Deep to water |Soil blowing---{Soil blowing---|Favorable.
Haxtun | seepage. | piping. | ! } ]
H ! ! i ! !
JaBe—cwmmccacea--=|Severe: |Severe: |Deep to water |Fast intake, {Soil blowing---'|Favorable.
Jayem | seepage. } piping. ! | soil blowing. | !
(] (] 1 ] []
) ) | | l ]
JaCmmmmenemmm——— --=!Severe: |Severe: |Deep to water |Fast intake, 1Soil blowing-~-{Favorable.
Jayem | ‘seepage. | piping. i | soil blowing, ! 1
| ! ! | slope. i ]
i i ] ] i |
JeBemmeccaaan wee==)Severe: |Severe: |Deep to water |Soil blowing---|Soil blowing---|Favorable.
Jayem | seepage. : piping. E 5 i f
! 1 | i i
JeCuvwmmmma ——————— -!Severe: |Severe: iDeep to water {Soil blowing, |Soil blowing---|Favorable.
Jayem | seepage. { piping. : ! slope. 1 |
! } ] ! }
KeBeemww~eameme-==|Moderate: |Severe: |Deep to water |Favorable------ {Erodes easily |Erodes easily.
Keith | seepage. i piping. ; ] ] !
! i ! i
KeClemmm= wweeee--=|Moderate: |Severe: |Deep to water |Slope===ceecme-- {Erodes easily |Erodes easily.
Keith | seepage, ! piping. ' i } !
! slope. ! ! | | !
| | ! i |
Ku, KuB-=---- ====={Moderate: |Severe: {Deep to water |Favorable------|Erodes easily |Erodes easily.
Kuma | seepage. ! piping. i ! ! }
| ! ! ] ) '
KuCmmmm—- we-me=----«|Moderate: |Severe: iDeep to water |[Slopeweeccccccaa {Erodes easily |Erodes easily.
Kuma | seepage, ! piping. ! ! ! !
| slose. | | | | |
1 ] ] ] [}
LaBerwaccccemaaea=|Severe: {Severe: |Deep to water |Soil blowing, |Soil blowing---{Excess salt,
Laird | seepage. | piping, ! | excess sodium.| { excess sodium.
! | excess sodium,} 1 ! H
| | excess salt. | i i !
| | ! i ! |
Ma, MaBe==w~----<-|Moderate: |Severe: {Deep to water |Depth to rock |Depth to rock |[Depth to rock.
Mace | seepage, ! thin layer. i | ! '
! depth to rock.| ! ! ] !
] ! ! i ! !
Mc#*, McB#%: ! | i i ! |
Macemmmemcnnacaax" |Moderate: |Severe: iDeep to water |Depth to rock |Depth to rock |Depth to rock.
| seepage, ! thin layer. ] | i |
! depth to rock.) ! ' i '
! ! ! ! ! |
Alliancemcecea- -=|Moderate: iSevere: {Deep to water |Favorableeeceea- {Erodes easily |[Erodes easily.
! seepage, ! piping. ! ! ! !
! depth to rock.| ] | ! i
} ! ! ! ) |
[ P—— cemm———— ---|Moderate: {Severe: {Deep to water |[Soil blowing---|Erodes easily, |Erodes easily.
McCash | seepage. ! piping. ! i | soil blowing. |
i ! i ] !
MOmeccncaman= wew-=|Moderate: |Severe: iDeep to water |Favorableeecea- {Erodes easily |Erodes easily.
McCook | seepage. E piping. E E i i
= ] ] 1] i
Mp, MtBewwm—oe--- ~-|{Moderate: |Severe: |Deep to water |Flooding---~--- |Erodes easily |[Erodes easily.
MeCook | seepage. : piping. ! E ! E
t 1 ]

!

See footnote at end of table.
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TABLE 14.--WATER MANAGEMENT--Continued

171

1 Limitations for-- i Features affecting--
Soil name and | Pond | Embankments, | ! i Terraces i
map symbol ! reservoir { dikes, and ! Drainage i Irrigation i and ! Grassed
H areas 1 levees H i | diversions H waterways
i 1 i i i |
OaF, 0aG#*: { ! ! ! i i
Otero=e=--- ~----=|Severe: {Severe: |Deep to water |[Soil blowing, |Slope, {Slope,
| seepage, \ piping. i ! rooting depth.| erodes easily,| erodes easily,
| slope. ! | ! ! soil blowing. | rooting depth.
' i | ] ! !
CanyoNeecccccaca= iSevere: {Severe: |Deep to water |Depth to rock, |Slope, |Slope,
{ depth to rock,| piping. ! | slope. | depth to rock.| depth to rock.
i slope. i i ! | i
| i ! ! i i

R8s, R8B-=~ececcaa- |Moderate: |Severe: iDeep to water |Depth to rock |[Depth to rock |[Depth to rock.

Rosebud | seepage, ! piping. 1 { 1 |
} depth to rock.| H ! { i
i ! i i i i

Rt*, RtB¥*: ! ! ! ' | '

Rosebudecerceeax {Moderate: {Severe: {Deep to water |Depth to rock |Depth to rock |[Depth to rock.
| seepage, ! piping. ! ! i !
{ depth to rock.| | ! ! '
i i | | ! i

Canyone=—eecace~-!Severe: {Severe: {Deep to water |Depth to rock |Depth to rock |Depth to rock.
| depth to rock.| piping. ! ! ! !

! i ! i | i
REC¥*:- ! i ! | ! !

Rosebud-=ccccca-- |Moderate: iSevere: |Deep to water |Depth to rock, !Depth to rock |Depth to rock.
| seepage, { piping. H | slope. 1 H
| depth to rock,| ! 1 | 1
i slope. i : ] 1 !

! ! | i ] 1

Canyon-=—-ccceea- |Severe: |Severe: |Deep to water |Depth to rock, |Depth to rock |Depth to rock.
{ depth to rock.} piping. ! { slope. i i
! ] ! | ! !

RtD2%: ! ] ' i | !

Rosebud-=ceccaccaa- |Severe: {Severe: {Deep to water |Depth to rock, }Slope, 1Slope,
| slope. ! piping. i | slope. | depth to rock.| depth to rock.

i ] i ! |

Canyon-eecemcceax {Severe: |Severe: iDeep to water |Depth to rock, |Slope, 1Slope,
| depth to rock,! piping. 1 ! slope. { depth to rock.| depth to rock.
i slope. | ! | | i
i : ] i ] i

SaC, SaD---=e=cee-- iSevere: |Severe iDeep to water |Fast intake, 1Soil blowing---|Favorable.

Sarben | seepage. { piping. ! | soil blowing, | !

! H | | slope. ! !
i | i 1 ! !
R1 e e e {Moderate: |Severe: iDeep to water |Favorable------ |Favorable-===-- |Favorable.

Satanta | seepage. ! piping. ! i ! '

! : i ! ! i
SbCee~cmmcccnnnnax {Moderate: |Severe: iDeep to water |Slope------ ~---{Favorable------{Favorable.

Satanta | seepage, ! piping. ! | ! i
i slope. i i i i |
| ! i i i !

R {Moderate: |Severe: |Ponding, {Ponding, |Erodes easily, |Wetness,

Scott | seepage. | hard to pack, | percs slowly, | percs slowly, | ponding, | erodes easily,
i | ponding. | frost action. | erodes easily.| percs slowly. | percs slowly.
| ] ] i i |

TaB*: 1 i i ! ' !

Tasselececccccaaaa }Severe: |Severe: iDeep to water |Fast intake, iDepth to rock, |Depth to rock.
| depth to rock.! piping. i ! soil blowing. | soil blowing. |
t ] ] ] ] 1
i ] ] ] ] ]

Duda-=cemmccccaas | Severe: |Severe: iDeep to water |Droughty, {Depth to rock, |Droughty,
| seepage. | seepage, i | fast intake, | too sandy. { depth to rock.
| ! piping. H | soil blowing. | ]

] ! ! i } i
TaF*: ] ! ! ] ! i

Tasselecvacoccaca iSevere: iSevere: iDeep to water |Fast intake, {Slope, iSlope,
| depth to rock,! piping. 1 { soil blowing. | depth to rock,| depth to rock.
| slope. H H H | soil blowing. |
1) [] 1 ] t 1
] ] ] ] I ]

Duda--=ceccccacaa |Severe: |Severe: {Deep to water |Droughty, iSlope, {Slope,
| seepage, | seepage, 1 | fast intake, | depth to rock,} droughty,

! slope. \ piping. ! ! soil blowing. | too sandy. i depth to rock.
! i i ! } !

See footnote at

end of table.
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TABLE 14.--WATER MANAGEMENT--Continued

Soil survey

1 Limitations for-- 1 Features affecting--
Soil name and | Pond | Embankments, | i i Terraces 1
map symbol ! reservoir ! dikes, and H Drainage } Irrigation ! and H Grassed
| areas i levees 1 i | diversions } waterways
] 1 1 [] T
E i E | E i
UsC2, UsDeéw—-wce=- {Moderate: {Severe: {Deep to water |Slope--~-~-«-w-iErodes easily |Erodes easily.
Ulysses | seepage, ! piping. ! ! | '
! slope. ! | 1 ! '
i ! ! i | !
VaF, VaG--ece—euca- |Severe: iSevere: iDeep to water |Droughty, {Slope, iSlope,
Valent | seepage, | seepage, i { fast intake, | too sandy, ! droughty.
\ slope. ! piping. 1 ! soil blowing. | soil blowing.
i ) ] | ! v
VeB, VeDm=meemcceaa= |Severe: |Severe: iDeep to water |Droughty, 1Too sandy, {Droughty.
Valent | seepage. | seepage, ! \ fast intake, | soil blowing. |
! i piping. i ! soil blowing. | !
[] ] ] ] ] []
] ] ] ] ] ]
VeBececwecauna ~ww==|Severe: |Severe: {Deep to water |Soil blowing---|Soil blowing---|Favorable.
Vetal | seepage. E piping. 5 i E 1
i ! i ! i '
Wam—eemcen- ———e———- |Severe: {Severe: {Flooding, {Flooding, {Wetness, {Favorable.
Wann | seepage. ! piping, | frost action. | wetness, ! soil blowing.
! | wetness. | { soil blowing. | !
! ! i i | !
WoB, WpBeeeeecaca-- {Moderate: {Severe: iDeep to water |Soil blowing---[Soil blowing---{Favorable.
Woodly seepage. ! piping. ! ! i i
] ! ! ! }

# See description of the

map unit for composition and behavior characteristics of the map unit.
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TABLE 15.--ENGINEERING INDEX PROPERTIES

[The symbol < means less than; > means more than.

Absence of an entry indicates that data were

173

not estimated]

i i 1 Classification 1Frag- | Percentage passing 1 1
Soil name and |{Depth| USDA texture H 1 iments | sieve number-- iLiquid | Plas-
map symbol ! ! ! Unified | AASHTO | > 3 | i i i ! limit | ticity
] H H H linches| 4 ! 10 L 40 | 200 i } index
i In |} ] ! i Pet | ! ] ] i Pet |
! ! ! ! | ! ! ! ! !
ACmmcmcmccccmmeee | 0-9 }Silt loam===e—nw- IML, CL {A-4, A-6 | O | 100 { 100 195-100}70-90 | 25-40 | 1-15
Alliance | 9-17|8Silty clay loam, [CL 1A-T7, A=6 | O { 100 } 100 }95-100/80-100} 30-50 | 15=25
! ! silt loam. ! ! ] } ! i i ! !
{17-24|811t loam, very |ML, CL |A-4, A-6 | O { 100 | 100 1}95-100}70-90 | 25-40 | 1-15
! | fine sandy loam.| } i } | ! i i i
124-50!Very fine sandy |ML 1A-4 ! 5-10 |85-90 {85-90 |60-70 }51-65 |} <30 | NP
] ! loam, silt loam,] ! | } | ! ! ! i
{ | loamy very fine | i ! ] ! ! | | !
! | sand. ! : | ' i i i | i
150-60}Weathered bedrock] -— E —— i ——— !‘—-- R A ; -— i ——- f -
] ! i | | | ! i i
Af, AfB, AfCe-wce | 0=7 {LoaMecemcccacaana {ML {A=4 i 0 | 100 | 100 |85-100160-90 | 25-35 | 2-10
Altvan { 7-21iClay loam, loam, |CL 1A=6, A=T | O 195-100195-100185-100}70-80 | 35-50 | 15-25
! | sandy clay loam.] | ' ] ! : i i '
121-26{Loam, silt loam, |ML {A=Y ] 190-100185-100{60-95 }50-75 | 25-35 | 2-10
! { fine sandy loam.| ! | i H ! : ! ]
126-60|Gravelly sand, }SP, SP=SM |A-1 Y 175-95 }70-90 {25-35 | 0-10 | =--- | NP
| { gravelly coarse | ! : ! | ] 1 ! ]
! | sand, coarse ! ! ! ! ! i ! ! !
! | sand. i i ! i ! ! ! i i
! ! i ] | ! ! H ! | '
ASB, ASCececmwceew | 0=-10|Fine sandy loam |{SM, SM-SC |A~2, A-4 | 0 195-100190-100}70-95 }25-U45 | 15-25 | NP-5
Ascalon 110-22{Sandy clay loam |SC, CL 1A=6 HE 195-100}90-100}80-100{40-55 { 20-40 } 10-20
|22-28)Sandy loam, sandy}SC, SM-SC,|A-l4, A-6 | O 195~100}95-100}75-95 {35-65 | 20-40 | 5-15
! | clay loam, fine | CL, CL-ML! ] } | | | ! |
! ! sandy loam. ! ] ' ! ! ' ' ! ]
128-60!Fine sandy loam, |SM 1A-2, A=4 } O 195-100}95-100}{70~95 |20-35 | === | NP
! ! loamy fine sand,| ] ! ! ] ! ] i i
! | very fine sandy | } i ! 1 i | ! i
' | loam. ! ] i : ! ! ' | |
i ! ! ! | ! ] | ! i !
: 17 : R ! 0-11!Very fine sandy |SM, ML, tA-Y i 0 { 100 | 100 {70-95 [40-65 | <25 | NP-6
Blanche ! ! loam. | CL-ML, i ! i ] ] ! ' i
! ! ! SM-SC ! ' i i i ! i i
111-26 |Fine sandy loam, }SM, SC, {A=4 I 0 1 100 | 100 }70-95 (40-75 | <30 | NP-10
! ! very fine sandy | ML, CL ] ! ! ! ' ! ! :
! ! loam, loam. ! | i ! ! i ' ! i
{26-34{Fine sandy loam, |SM, ML, 1A=l ] 195-100{95-100}70-95 }35-55 | <30 | NP-10
| ! very fine sandy | SC, CL ! i | ) i ! ! !
| ! loam, loamy fine! ! ! ! ! ] ! i :
i ! sand. : ] | ! ! i i H ]
534-6OEWeathered bedrock] -—— ) -—— i -— : S A e E -——- E ——
! i ] | 1 i | | i
Bg, BgB-weemcce=a | 0-12]S1ilt loaMeee—ce~a {ML, CL-ML,}{A-4 i 0 195-100}95-100185-95 180-95 | 20-35 | 2-10
Bridget ] ! | CL ! } ! ! | ! i i
112=21{Very fine sandy |ML, CL-ML,!|A-Y4 i 0 195-100}95-100}85-95 180-95 | 20-35 | 2-10
! | loam, silt loam.{ CL ] ! ! ! i | ! i
{21-60{Very fine sandy |ML, CL-ML,|A-4 ] 195-100195-100{85-95 |80-95 | 20-35 | 2-10
} ! loam, loam, silt} CL | ! | | ! | | i
! | loam. | i ] ! : 1 | i |
{ | i i ! i i ! ! !
BuCeemcccccaaaaaa ! 0-7 }Very fine sandy |SM, ML 1A-4 i 0 180-100{75-100165-85 |35-55 | 20-25 | NP-5
Bushman ! | loam. ] | | ! i i H ! |
| 7-60|Very fine sandy |[ML, SM tA=Y4 HE 180-100}75-100170-85 |40-55 | 20-25 | NP~5
! ! loam, fine sandy| ! ] | ! ] ! i i
! ! loam, sandy ! ! ! | ' ' ! ! |
! | loam. ! | ! ' | ! | ! i
! i ! : : ] ] : i i |
(o] YRR S —— | 0~-12]Loameccmcccncacax icL, ML, 1A<4, A6 | O 1 100 |} 100 }95-100}65-90 | 25-40 | 5-20
Caruso ! 1 | CL-ML ! ! ' ! i | : 1
112-60{Loam, clay loam, jCL, ML, lA-U4, A~6,] O i 100 | 100 {95-100]65-85 } 25-45 | 5-20
5 ! silt loam. | CL-ML | A-7 ! } ! i ] ! 5
] ! ' ! ! ! i ! ! ] !
ChD, ChF, ChG----! 0-4 |Silt loaM-eececmea- {CL, ML, tA-l, A6 | O i 100 | 100 190-100{85-100{ 25-40 | 3-15
Colby ! | | CL-ML ! ] | H ! ! ] i
i 4-60}Silt loam, loam |{CL, ML {A=U, A-6 i 0 i 100 | 100 590-100{85-100i 25-40 E 3-15
] [] 1 1 (]
] 1 [} i ¢ ] 1



sand, very fine
sandy loam.
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TABLE 15.--ENGINEERING INDEX PROPERTIES~--Continued
T T 7 Classification |Frag- | Percentage passing 1 i
Soil name and |Depth| USDA texture ! i iments | sieve number-- {Liquid | Plas-
map symbol ] { { Unified | AASHTO | > 3 | i ! | limit | ticity
| | H | l|inches| 4 { 10 | 40 { 200 ! | index
B § i 3 R AR R
[}
CrB, CrC, CrD=---| 0-12|Very fine sandy |ML {A=~Y } 0 | 100 I90-100I85 100{50-65 | 20-25 | NP-5
Creighton | ! loam. | | ! | | | |
{12-20|Very fine sandy |ML, CL-ML |A=-4 10 i 100 |90~ 100|85 100{60 80 | 20-30 | NP=-10
' ! loam, loam. ] } | | | | | !
|20=-60}Very fine sandy |ML, CL-ML |A-4 | 0 | 100 }90-100}85~ 100[60 80 | 20-30 | NP-10
i ! loam, loam. ! : i ; ! ! i E !
L]
1) P ! 0-14|Loamy sand=----==- |SM {A=2, A=4 | O | 100 | 100 170-95 {20-40 | === | NP
Dailey 114-60)|Loamy sand, fine |SP-SM, SM jA-2, A-3 | O ! 100 }95-100}75«95 | 6=-35 | === | NP
] | sand, loamy finel | | | | | ! | ]
! | sand. ! ! ! ] ! ! ! ] !
| | ] | ! ! ! ] ! | |
DucC*: | ! ! | | | { ! | ! }
Dudf=eumemreea—= | 0-7 |Loamy sandeee==-- {SM, SM-S5C }A-2 i 0 ! 100 | 100 150-75 115-35 1 <25 | NP=5
| 7-28{Loamy fine sand, |SM, SM=SC |A-2, A-1 | O | 100 } 100 1{45-75 {15-35 | <25 | NP-5
! | loamy sand, fine! | | ! ! ] ! | !
| ! sand. ! ! ! ] ! ! i ! !
l28-60iWeathered bedrocki .- i -— I - ! -— ! -——- ! —— } -—- i -~ : -———
I I 1
Tasselemcmmeeaa" | 0-5 |Loamy sand------- |SM 1A=2 10 195-100}90-100165-95 {15-30 | =-~- | NP
| 5-16}Fine sandy loam, |ML, SM {A=-4 | 0 195-100{90-100{75~-95 |40-65 | <35 | NP=T
! | loamy very fine | ] ! ] | ! ! ! |
! | sand. ! ] | ! | ! ] ! !
116-60}Unweathered | - | ee- R S e L T B L B
! ! bedrock. ! | ! ! ! | ! } |
i ! ! ! ! } ! ! ! ! |
Fu®, ! ! ! ! ! ! | | ! } }
Fluvaquents ‘ { ! ‘ ! ! { ; : i i
] ] ]
(] . YRR ! 0-4 |Silt loaMew=mcee=- {ML, CL-ML,|A-4, A-6 | O { 100 | 100 |90-100/55=-100}{ 20-30 | 3=-13
Gannett ! ! | CL ! ] ! ! ] | ! |
| 4-60}Silt loam, very |SM, ML, 1A=4, A-6 | O ! 100 | 100 190-100}55-100} 15-35 | NP=-15
! | fine sandy loam.§ cL, SC ! ! : ! ] ! ; :
| } i ! !
Gfwmmeccaverncaae ! 0-9 |Silt loameeweceaa |ML, CL, |A=4 1 0 ! 100 |} 100 |90-100}60-100} 20-30 | 2-10
Gibbon | ! | CL-ML ! ! | | | ! | |
! 9-271S1ilt loam, very |CL, ML, 1A-4 | © } 100 | 100 {95-100}55-100} 20-30 | 2-10
! | fine sandy loam.}] CL~ML | ! ! } ! | ! !
127-60|Stratified fine |SM, SC, |A=4 i 0 } 100 | 100 }70-95 [35~-90 | <25 | NP-8
! ! sandy loam to ! CL, ML | ! ! } ! ! | |
: ! silt loam. E E ; : : I : ‘: :
] 1
[¢] /T { 0-10}Silt loame====e-- lCL, CL-ML,{A-4, A-6 | O ! 100 1{95-100{90-100}70-95 | 20-40 | 3-20
Goshen ! | ML ! ] ! ! | ! ! !
110-32}S1i1ty clay loam, |CL |A-6, A=U4 | O } 100 | 100 |{90-100}65-95 | 25-40 | 8-22
! ! loam, silt loam.| ! ! | | ! | ! !
|32-60{S1ilt loam, loam :CL, CL-ML iA-N, A-6 : 0 i 100 | 100 :90-100!70-95 i 20-35 ! 4-15
| ! ! ]
HaBewmecccwenaaax | 0=-13|Loamy fine sand |SM |4=2 1 0 195-100)80-100}50-75 |15=30 | === | NP
Haxtun 113-36{Loam, sandy clay |SM, ML, 1A-2, A4 | O 195~ 100880 100165-85 130-55 | 15-30 | NP-10
! | loam, fine sandy| CL-ML, | | | 1 | ) |
! | loam. | SM sC | ! ] } ! ! ! |
136=-60)Clay loam, loam, |CL, CL-ML {A-4, A-6 | O }195-100}80-100}80-100}60-85 | 20-35 | 5-15
| | very fine sandy | ! ! | | ! ! | |
! | loam. ] ! ! ! ! ! | ! !
| ! ! ! | ! ! | | | |
HdBemecoccaans= -] 0-11}Fine sandy loam |SM, ML {A-2, A-4 | ©0 }95-100180-100160-95 125<55 | 15-30 | NP
Haxtun |1 -31{Sandy loam, sandylSM, ML, 1A=2, A=4 | O {95-100}80-100|65-85 [30-55 | 15-30 | NP-10
! | clay loam, loam.| CL=-ML, ! ! } ! I ] | !
| ! ! SM-SC ! ! ! l ! I I
131-50}Clay loam, loam, |CL, CL-ML {A-4, A<6 | © 195~ 100I80-100I80 100.60 85 | 20-35 | 5«15
! | very fine sandy ] ! | ! | | !
] | loam. ! ! ! ] ! | |
150- 60!Loamy very fine |ML, SM :A—Z, A-Y4 i 0 i95 100;80 100I7O 95 i35-65 i 20-35 ; NP-5
! )
} | | ! ! | |
| ! ! H ! ! i

See footnote_at end of table.
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34-60}Weathered
H

See footnote at end of table.

| Classification iFrag- | Percentage passing i i
Soil name and |Depth| USDA texture | 1 |ments | sieve number-- {Liquid | Plas-
map symbol ] | Unified | AASHTO | > 3 | i i ] | 1imit | ticity
} | | } linches) 4 1 10 | 40 | 200 | | index
N R e
] ] []
JaB, JaCewmcecaaa | 0-12|Loamy fine sand |SM 1A=2 10 185-100{75-100}75-85 }25=-35 | 20-25 | NP-5
Jayem }12=24|Fine sandy loam, |ML, SM 1A=4, A=2 | O 185-100}75-100170-95 |25-60 | 20-25 | NP=S
! | very fine sandy | | ! ! | ! | ! !
! | loam. | ! | | | ! | | !
{24-60|Fine sandy loam, {ML, SM  [A-4, A=2 | O 185-100]75-100{70-95 {25-60 | 20-25 | NP-5
! | very fine sandy | ! ! | | ! | | !
! | loam, loamy very| } ! | ! ! | ! {
! : fine sand. ! ] i ! ] ! i i :
| ! | i
JeB, JeCmcocacaaa ! 1{Fine sandy loam |S3SM 1A<4, A-2 | O 185- 100I75 100I55 95 125-50 | 20-25 | NP-5
Jayem }1 1|Fine sandy loam, |ML, SM la=4, =2 | O 185-100{75-100]70-95 |25-60 | 20-25 | NP5
! | very fine sandy | ! ! ! l } ! ! i
! | loam. ! | ! i ] ] ! ] !
{21-42|Fine sandy loam, |[ML, SM 1A=-4, A=2 | O 185-100{75=- 100370 95 [25-60 | 20-25 | NP=-5
! | very fine sandy | | | ! ! ] ! ! |
! | loam, loamy very] ! | ! ! ! i } |
! | fine sand. ! } | | ] ! | ! 1
|42-60|Loamy sand, loamy|SM 1h-2 i 0 185-100175-10065~80 [25-35 | === | NP
! | fine sand. | | { | { | ! | |
! ! ! ! ! ! | ! | | }
KeB, KeC2eem=ma=- ! 0-6 }Silt loam--—cee--- {ML, CL, 1A=4 !} 0 1 100 | 100 I35 100]85 100} 20-35 | 2-10
Keith | ] | CL-ML ] | { ! ! |
| 6= 232811t loam, silty |{CL 14-6, A-T7T | O 1 100 | 100 |95 100!85 100| 30-45 | 10-25
! ! elay loam, loam.| | ] ] ! !
|23-60}Si1t loam, loam, |ML, CL, lA=4, A6 | O | 100 | 100 |90-100|85 100. 20-35 | 2-12
! ! very fine sandy | CL-ML | ] | | | ' ! |
i E loam. ! i ; ; ! ! : { E
) (] 1 ]
Ku, KuB, KuCew=ma- | 0=-10]Silt loam-cecaaa- {CL, CL-ML,{A-4, A-6 | © | 100 {95-100{90-~100}70-95 | 25-40 | NP=15
Kuma ! ! ! ML | ! ! | | ) ! !
}10~35!Silty clay loam, |CL {A-6 H } 100 |95~ 100!90 100585 95 | 30-40 | 10-20
] { silt loam, loam.| ! i i ! !
E35-60;Silt loam, loam ;CL, CL-ML ;A-u, A-6 ; 0 §95 100:95-100;90-100;85 =95 : 25-40 ! 5=15
t ]
LaBeccccacncaaeaa | 0-10]|Fine sandy loam |SM, SM=-SC |A-4 ! 0 { 100 }90-100{70-85 {35-50 } 15-25 | NP-10
Laird }10-26|Very fine sandy }ML, CL-ML,!A-4 1 0 } 100 | 100 |70-90 |[40-65 | 20-30 | NP-10
! { loam, fine sandyl SM, SM-SC| | ! | ] | | |
! ! loam, loam. | ! ! | ! | | !
}26~60|Loamy fine sand, ISM 1A=2, A=4 | O { 100 }90-100{70-80 [25-45 | 15-20 | NP=5
! | loamy sand, finel] ] | ! | | } ! 1
i ! sandy loam. E ! i : : : ! E ;
] ] ] L] ]
Ma, MaBececcoceca=e | 0=5 |Silt logGM=cecc~n=- {ML, CL, |A=U4, A-6 | O ! 100 |} 100 |85-100160-90 | 25-40 | 2=15
Mace | CL-ML ! | ! ! | ] ! !
| 5-18)Silty clay loam, |CL 1A=T, A6 | O } 100 | 100 }90-100{70-95 | 30-50 | 15-25
| | clay loam, silt | i ! ! ] ! | ! }
i | loam. ! | ! 1 ! i ! ! !
118-23{841t loam, loam, }ML, CL lA=l4, A-6 | O { 100 | 100 |85-100{60-90 | 25-40 | 2-15
! | very fine sandy | } ! ! ] ! ! ] !
! | loam. | ! ! ! : ! | | !
123-30{Silt loam, very |ML 1A= ] O { 100 | 100 [70-100{50-90 | 25-40 | 2-10
] | fine sandy loam,| ! ] ! | ] ! i H
! ! fine sandy loam.]} } ! ! ] ! | ! |
|30-60}Weathered bedrock) ——— ! -— I B T B L T B B T
| } ! } | t | ! ! ! |
Mc®, McB#®: ! ! ! i | ! ! ! | ! !
Maceewocancncaaa i 0-6 |Silt loaMeece=v-= ;HL, cL, iA-u, A-6 : 0 E 100 ; 100 ;85-100!60-90 i 25-40 ! 2-15
CL-ML i i i
| 6~18]Silty clay loam, |CL 1A=7, A<6 | O i 100 | 100 {90-100{70-95 |} 30-50 | 15-25
| ! clay loam, silt | ! ! ! | ! ! | !
| | loam, ! { | } ! { ! ! !
118-24{Silt loam, loam, |ML, CL |A=4, A-6 | O {1 100 | 100 |85-100}60-90 | 25-40 | 2=-15
! | very fine sandy | ! } } | ! ! ! ]
| | loam. | ! ! ! ! ! ! | !
|24-34]8Si1t loam, very |ML |A=4 | © } 100 | 100 |70-100{50-90 } 25-40 | 2-10
| { fine sandy loam, | ! | } ! | ] ! :
! | fine sandy loam.| ! ! ! i ! | ! H
! bedrock}| -—— ! -— e B T e Bt et LI B
| ! } ! ! H ! ! !
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TABLE 15.--ENGINEERING INDEX PROPERTIES--Continued
] i i Classification TFrag- | Percentage passing ] |
Soil name and |Depth| USDA texture ! | iments | sieve number-- iLiquid | Plas-
map symbol ! 1 | Unified | AASHTO | > 3 | i | limit | ticity
| } | | linches} & 10 | 40 1} 200 | | index
T R
] ] [}
Wommemeceuconaaa= | 0-12!Fine sandy loam |[SM, SM-SC |A-2, A-4 | O 195-100195-100{70-100{30~50 | <25 | NP-5
Wann 112-26|Sandy loam, fine ]SM, SM-SC {A-2, A-4 | O 195-100195-100/60-100}20-50 | <25 | NP-5
! | sandy loam. | ! ! ! ! ! | ! |
126-60|Stratified very |SM |A=2, A=4 | O 195-100195-100}70-100}15=-40 | <20 | NP=3
| | fine sandy loam | | | | | | ! ! |
; ! to fine sand. i i i ; ! : } = I
]
[110) : D | 0-5 |{Loamy fine sand |SM, SM=SC A ] ! 100 | 100 }95-100]15-35 | <25 | NP-5
Woodly | 5-24|Sandy clay loam, |SC, CL 1A-4, A6 | O } 100 | 100 1{90-100}35-65 | 30-40 | 8-15
! | fine sandy loam,} E ! ! i ! | ! |
| | loam. | ! | | ! 1 ! ! !
{24-60}Fine sandy loam, |SM, SM-SC |A-4, A-2 | O | 100 | 100 1|85-100{25-50 | 15-30 | NP-7
| | loamy fine sand,| 1 | ! ! ] ! | !
| | very fine sandy | { | | | i | | |
! | loam. | ! ! ! ! ! ! | !
! | ! ! ! | | ! |
WpBeeomcccaccmena ! 0-16|Fine sandy loam |SM 1A ] 1 100 | 100 {90~100}40-50 | 20-30 | NP-7
Woodly }16-38}Sandy clay loam, |SC, CL 1A<4, A-6 | O ! 100 | 100 190-100}35-65 | 30-40 | 8~15
| fine sandy loam,| | | | ! ! ! ] |
| loam, } | | | ! ] ! ! ]
38-60}Sandy loam, fine iSM SM-SC EA =4, A=2 ! 0 ; 100 ! 100 i85-100§25-50 i 15-30 : NP=T7
] 1
} ! ! ! ! | ! !
] | H ! ] i | |

* See description of the map unit for composition and

behavior characteristics

of the map unit.



179

Chase County, Nebraska

TABLE 16.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS

anic matter" apply only to the surface layer.
ilable or were not estimated]

"Org

" and

Entries under "Erosion factors--T" apply to the entire
dicates that data were not ava

Entries under "Wind erodibility group

Absence of an entry in

{The symbol < means less than; > means more than,
profile.
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TABLE 16.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued
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® See description of the map unit for composition and behavior characteristics of the map unit.

The second

The first numeral in the range indicates how high the water rises above the surface.

#% In the "High water table--Depth" column, a plus sign preceding the range in depth indicates that the water table is above
numeral indicates the depth below the surface.

the surface of the soil.
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NP means nonplastic]

TABLE 18.--ENGINEERING TEST DATA

[Dashes indicate data were not available.
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TABLE 18.-~ENGINEERING TEST DATA--Continued
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TABLE 19.-~CLASSIFICATION OF THE SOILS
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i
Soil name E Family or higher taxonomic class
]
i
!
Alliance~ermccecacccccancaa" | Fine-silty, mixed, mesic Aridiec Argiustolls
Altvan -===} Fine-loamy over sandy or sandy-skeletal, mixed, mesic Aridic Argiustolls
AscalofNe--ccrccvencccacana { Fine~loamy, mixed, mesic Aridic Argiustolls
Blanche - -~-={ Coarse-loamy, mixed, mesic Aridic Haplustolls
Bridget ———— ~={ Coarse-silty, mixed, mesic Torriorthentic Haplustolls
Bushmaneecececnececccuaa | Coarse-loamy, mixed, mesic Torriorthentic Haplustolls
CanyONeececcccnccnccncaneae | Loamy, mixed (calcareous), mesic, shallow Ustic Torriorthents
Caruso-- - ———— | Fine-loamy, mixed, mesic Fluvaquentic Haplustolls
COlby=momcmcccncccacccncana | Fine-silty, mixed (calcareous), mesic Ustic Torriorthents
Creighton- Coarse-loamy, mixed, mesic Aridic Haplustolls
Dailey~vememccccncccncnaaa Sandy, mixed, mesic Torriorthentic Haplustolls
*#Duda ———— { Mixed, mesic Typic Ustipsamments
FluvaquentSevececccccaaaax | Mixed, mesic Fluvaquents
*Gannettemmececcaccmcacnaaa } Coarse-loamy, mixed, mesic Typic Haplaquolls
#Gibbon Fine-silty, mixed (calcareous), mesic Fluvaquentic Haplaquolls
Goshen---- Fine-silty, mixed, mesic Pachic Argiustolls
Haxtun= Fine-loamy, mixed, mesic Pachic Argiustolls
JayeMememcneccannccnccaaax Coarse-loamy, mixed, mesic Aridic Haplustolls
Keitheecoccccnecaccacacacaa Fine-silty, mixed, mesic Aridic Argiustolls
KuMg==eecerecrcccncancccaa- Fine-silty, mixed, mesic Pachic Argiustolls
Laird Coarse-loamy, mixed, mesic Aridic Calciustolls
Macee-cecmccccnncecaccanaaa { Filne-silty, mixed, mesic Aridic Arglustolls
McCash~ ——— | Coarse-silty, mixed, mesic Pachic Haplustolls
McCook -| Coarse-silty, mixed, mesic Fluventic Haplustolls
Otero - i Coarse-loamy, mixed (calcareous), mesic Ustic Torriorthents
Rosebudecccccccccenccuncaa | Fine-loamy, mixed, mesic Aridic Argiustolls
Sarben-- - | Coarse-loamy, mixed, nonacid, mesic Ustic Torriorthents
Satanta - - --| Fine-loamy, mixed, mesic Aridic Argiustolls
Scott { Fine, montmorillonitic, mesic Typic Argialbolls
Tassel | Loamy, mixed (calcareous), mesic, shallow Ustic Torriorthents
Ulysses - | Fine-silty, mixed, mesic Aridic Haplustolls
Valent--- -| Mixed, mesic Ustic Torripsamments
Vetal - | Coarse-loamy, mixed, mesic Pachic Haplustolls
Wann | Coarse-loamy, mixed, mesic Fluvaquentic Haplustolls
Woodly~wmecacana c—eeeceee- | Fine-loamy, mixed, mesic Pachic Argiustolls
]
}

* The soil is a taxadjunct to the series. See text for a description of those characteristics of the
soil that are outside the range of the series.
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