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This soil survey is a publication of the National Cooperative Soil Survey, a
joint effort of the United States Department of Agriculture and other federal
agencies 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.

Major fieldwork for this soil survey 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. 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 Middle Republican Natural Resources
District. The Middle Republican Natural Resources District provided financial
assistance to purchase the high flight photography used in this survey.

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

Cover: The farmstead on the very gently sloping Kuma soil is protected by
windbreaks. The steep and very steep Colby soils, backgrouna, are protected
from erosion by terraces.
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foreword

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

TE AL

A. E. Sullivan
State Conservationist
Soil Conservation Service

vii






soil survey of

Hayes County, Nebraska

By Steven A. Scheinost, Soil Conservation Service

Fieldwork by Steven A. Scheinost and Ronald R. Hoppes

Soil Conservation Service

United States Department of Agricuiture
In Cooperation with

The University of Nebraska, Conservation and Survey Division

Hayes County is in southwest Nebraska (fig. 1). The
county is rectangular in shape. It is 30 miles from east to
west and 24 miles from north to south. The total area of
the county is about 711 square miles, or 455,040 acres.
The average elevation is 3,000 feet above sea level.
Hayes Center is at an elevation of 3,058 feet. The
general slope of Hayes County is southeastward.

The first soil survey of Hayes County was completed
in 1934 (4). This newer survey provides additional
information and larger scale maps that show the soils in
greater detail.

The total population of Hayes County is about 1,400.
Hayes Center, the county seat, is near the center of the
county and is about 240 miles west of Lincoln. Hayes
Center, with a population of about 250, is the largest
town in the county. Other towns are Hamlet, in the
southwestern part of the county, and Palisade, which is
in the south-central part on the county line.

State Highway 25 is a good, paved highway extending
north and south through the center of the county. U. S. 6
and a branch line of a railroad extend across the
southwestern corner of the county and are in the
Frenchman River Valley.

Farming and ranching are the main occupations in
Hayes County, and most employment is related to
agriculture. About 55 percent of the county is rangeland,
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Figure 1.—Location of Hayss County in Nebraska.

and 40 percent is cropland. The remaining part is
farmsteads or towns. Most farm enterprises combine cash
grain crops and livestock production. Corn, small grains,
alfalfa, and grain sorghum are grown extensively on the
more productive soils. About 20 percent of the cropland is
irrigated. Corn and alfalfa are the main irrigated crops.
Crops are fed to cattle and hogs or sold for income.
Rangeland is a part of each farm throughout most of
the county. The steeper canyons remain in native grass
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and are separated by gently sloping divides that are
used as cropland. Beef cattle herds are an important
part of these units. The larger ranching enterprises are
mainly in the sandhills in the northeastern part of the
county.

Most of the soils in Hayes County are on uplands.
There are three major upland physiographic divisions:
The silty soils that formed in loess; the soils of the
sandhill region that formed in eolian sands; and the
loamy soils of the transitional region that formed in.
reworked eolian sands and loess. A fourth physiographic
division, bottom lands, makes up a small part of the
county. The bottom-land soils formed in alluvium along
the Frenchman River and Stinking Water, Blackwood,
and Red Willow Creeks. Water erosion and soil blowing
are the principal hazards on upland soils. Lack of
sufficient rainfall for crops is a concern during most
growing seasons. Conservation of water by prevention of
runoff and maintenance of fertility is a major concern of
management.

general nature of the county

This section provides general information on Hayes
County. It discusses the history and development; the
physiography, relief and drainage; the geology; the
climate; and the water supply.

history and development

The area that would become Hayes County was one
of the last remaining in Nebraska which was natural
habitat for buffalo. Many Indian battles were fought
between various tribes, particularly the Pawnee and the
Sioux, over the possession and use of this land. This
hostility delayed settlement for many years (4, 3).

In 1867 General Custer established a military road
through the central part of Hayes County. Also, in the
1860’s and 1870's, the famous Texas cattle trail moved
across the southwestern part of Hayes County and on
toward Ogallala.

Hayes County was first part of a huge county called
Shorter County. It included most of southwestern
Nebraska. Later, it became part of Lincoln County. It was
not until February 1877 that the legislature defined the
present day boundaries of Hayes County. Hayes Center
became the county seat on January 10, 1885.

In 1874 the Sitler, Keeler, and Paxton familes
established the first homesteads where the Carrico post
office would be established in 1880. In this year post
offices were also established at Thornburg on Red
Willow Creek and at Estelle on the Stinking Water Creek.

The population of Hayes County in 1880 was 119. By
1890 the population had increased rapidly to 3,953. In
1900 the population had decreased to 2,708, but it
steadily increased again to 3,603 by 1930. Since then

Soil survey

the population has declined steadily. A little over 1,400
people lived in Hayes County in 1980.

There is only one elementary and high school in
Hayes County, which is located at Hayes Center. School
districts in surrounding counties include areas of Hayes
County in their districts. Adequate educational
opportunities and facilities are available.

The railroad reached Palisade in 1891 and extended
up the Frenchman River Valley to Imperial. It brought
rapid settiement in the valleys. Soon the better land on
the uplands was cropped. By 1934 total cropland
reached approximately 196,000 acres. It decreased to
about 177,000 acres in 1974 and has remained about
the same. In 1978, 45,000 acres of wheat were
harvested, 30,000 acres of corn, 18,000 acres of hay,
8,400 acres ot alfalfa, and 3,500 acres of sorghum.

Irrigation development has significantly changed farm
systems. In 1950 there were 2,050 acres under irrigation.
In 1970 the total irrigated acres reached 15,700, and by
1978 some 35,000 acres were irrigated. Gravity irrigation
is generally used on the silty soils, and sprinkler systems
are generally used on the more sandy soils. All of the
irrigation water is from wells.

Cropping systems and tillage practices gradually
changed to cope with the soil blowing and water erosion
caused by the droughts of the 1930’s. Conservation
tillage, contour farming, terraces, and windbreaks
became common soil conservation practices.

The number of farms in Hayes County has steadily
declined. In 1964 there were 390 farms, and by 1978
there were 325 farms.

Agri-businesses that supply fuel, fertilizers, and other
supplies are available locally or in neighboring
communities. Grain products are fed to livestock or sold
through local elevators. Most livestock is sold at auction
markets in adjacent counties.

physiography, relief, and drainage

Hayes County has four distinct physiographic regions
that resuited from the erosive action of wind and water:
Loess hills and plains, sandhills, sand-loess transitional
areas, and colluvial-alluvial valleys.

The loess hills and plains are mostly in the southern
half of the county. These areas are strongly dissected by
moderately steep to very steep hills and canyons. The
vertical height from the narrow flood plains along
drainageways to the tableland is 50 to 100 feet or more.
Drainage is generally well established. Some parts of the
plains drain into small depressions, which then become
intermittent ponds during years that have above average
rainfall.

The sandhills consist mainly of stabilized rolling hills
and dunes. Some areas have a choppy appearance.
Little surface drainage occurs in the sandhills because
precipitation is readily absorbed by the sandy soils. No
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lakes or marshy areas are in the sandhills of Hayes
County.

Sand-loess transitional areas are between the
sandhills and the loess hills and plains and are
characterized by features of both types of landscape.
Long ridges formed by the wind are common in the more
sandy parts of the transitional areas. Where they are
between drainageways, the ridges have depressions in
which runoff accumulates in intermittent ponds. Some
nearly level areas have poorly defined drainageways. For
the most part, however, the transitional region is well
drained, either internally or by drainageways.

The colluvial-alluvial valleys consist of stream terraces
and bottom lands. The more extensive of these is along
the Frenchman River and lower end of Red Willow
Creek. Others are the narrow bottom lands along the
Blackwood and Stinking Water Creeks and the upper
end of Red Willow Creek. The terraces are nearly level
to gently sloping and are well drained. The bottom lands
are mostly well drained to somewhat poorly drained but
in places are very poorly drained.

The general drainage of the county is southeastward.
The main drainageways are the Frenchman River and
Blackwood, Stinking Water, and Red Willow Creeks and
their tributaries. All of these drain into the Republican
River. The Frenchman River, Stinking Water Creek, and
Red Willow Creek usually have water flowing year round.
The Blackwood Creek is usually dry. Water flows only
during storms or in years that have above average
rainfall.

geology

In Hayes County soils formed in loess, eolian sand,
alluvium, and Tertiary-Period materials of the Ogallaia
Formation.

The loess, eolian sand, and alluvium were deposited
on a relatively uneven bedrock surface, which consists
of caliche of the Ogallala Formation throughout most of
the county, and a small area of Pierre Shale of the
Cretaceous Period, in the south-central part of the
county. In this small area, which is within the Frenchman
Creek and Stinking Water Creek valleys, shale underlies
the alluvium for a few miles upstream from the town of
Palisade. Well records indicate, however, that most of
the Pierre Shale is about 40 fest below ground level.

The Caliche bedrock is near the surface in
northwestern Hayes County. It crops out on the northern
valley side of Stinking Water Creek; on the valley sides
of Red Willow Creek, in the southeastern part of the
county; and on the valley sides of Frenchman Creek.

The loess is slightly clayey silt and varying amounts of
very fine sand. It contains very little or no fine, medium,
and coarse sand. The Keith, Colby, Ulysses, Duroc,
Kuma, and Scott soils formed on loess-covered uplands.
The very sandy Valent soils and the less sandy Sarben
and Jayem soils formed in eolian sand materials. The

Bridget soils, on foot slopes and stream terraces, and
the McCook soils, on the bottom lands, are examples of
soils that formed in silty alluvium washed down from
loess-covered uplands. The Gibbon soils, on bottom
lands, formed in silty alluvium that is somewhat poorly
drained.

climate

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

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

In winter the average temperature is 28 degrees F,
and the average daily minimum temperature is 15
degrees. The lowest temperature on record, which
occurred at Hayes Center on January 1, 1969, is -20
degrees. In summer the average temperature is 73
degrees, and the average daily maximum temperature is
86 degrees. The highest recorded temperature, which
occurred on July 12, 1954, is 114 degrees.

Growing degree days, shown in table 1, 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.

Of the total annual precipitation, 16 inches, or 80
percent, usualily 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 5.28 inches at Hayes Center on
July 20, 1973. Thunderstorms occur on about 50 days
each year, and most occur in summer.

Average seasonal snowfall is 25 inches. The greatest
depth of snow at any one time during the period of
record was 16 inches. On the average, 18 days have at
least 1 inch of snow on the ground, but 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 percentage of possible
sunshine is 75 percent in summer and 60 percent in
winter. The prevailing wind is from the northwest.



Average windspeed is highest, 12 miles per hour, in
spring.

Severe duststorms occur on occasion in spring when
strong dry winds blow over unprotected soils. Tornadoes
and severe thunderstorms, some with hail, occur
occasionally. These storms are local and of short
duration, and the pattern of damage is variable and
spotty. _

Climatic data for this section were specially prepared
for the Soil Conservation Service by the National
Climatic Center, Asheville, North Carolina.

ground water

Water for domestic, livestock, and industrial uses is
available from wells throughout the county. The water is
of suitable quality, except for localized areas that are
principally along Stinking Water Creek.

Water for irrigating farm crops can be obtained from
wells throughout most of the county. The yield of water
is low, however, and the water is of poor quality
throughout most of the county. Records show yields
from irrigation wells range from 150 to 2,700 gallons per
minute. Most of the wells derive water from the saturated
sand and gravel materiais of the Ogallala Formation. A
few wells derive water from the alluvium in the
Frenchman Creek Valley. In a small area Pierre Shale
underlies the Ogallala Formation, and it is of no value as
a water source. Leakage from the Pierre Shale is
presumed to be responsible for the poor quality of the
water in some shallow domestic and livestock wells in
the Stinking Water Creek Valley.

The water from livestock, domestic, and irrigation welis
is rated ‘hard' and ‘very hard.' The hardness is often
objectionable for some domestic and industrial uses, but
it is not hazardous to the healith of people or livestock.
Softening improves the quality of the water used in the
laundry and in industry. Ground water can be
contaminated by drainage from feediots, septic tanks, or
other areas of waste disposal. If a domestic well is
installed, samples of the water should be tested for
contamination. Shallow welis tend to have more
problems with contamination than deep wells.

how this survey was made

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

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

The areas shown on a soil map are called map units.
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 and rangeland managers, engineers,
planners, developers and builders, home buyers, and
others.



general soil map units

The general soil map at the back of this publication
shows broad areas called soil associations that have a
distinctive pattern of soils, relief, and drainage. Each 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 other associations 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 soil association differ from place to
place in slope, depth, drainage, and other characteristics
that affect management.

soil descriptions

1. Colby-Ulysses association

Deep, gently sloping to very steep, well drained to
excessively drained, silty soils formed in loess; on
uplands

This association consists of upland breaks and
canyons (fig. 2). Slope ranges from 3 to 60 percent.

This association occupies about 170,000 acres, or 37
percent of the county. It is 81 percent Colby soils, 17
percent Ulysses soils, and 2 percent soils of minor
extent.

Colby soils are on side slopes of the upland canyons
and on breaks. These soils are strongly sloping to very
steep and well drained to excessively drained. Typically,
the surface layer of the Colby soil is grayish brown,
friable, calcareous silt loam about 6 inches thick. The
transitional layer is light brownish gray, friable,
calcareous silt loam about 5 inches thick. The underlying
material is light gray, calcareous silt loam to a depth of
60 inches or more.

Ulysses soils are in plane or concave areas of side
slopes on uplands. These soils are gently sloping to
moderately steep and are well drained. Typically, the
surface layer of the Ulysses soil is dark grayish brown,
friable silt loam about 10 inches thick. The subsoil, about
7 inches thick, is grayish brown, friable, calcareous silt

loam. The underlying material is light brownish gray and
light gray, calcareous silt loam to a depth of 60 inches or
more.

Minor in this association are soils of the Canyon,

Keith, and Kuma series and rock outcrops. Canyon soils
are shallow to bedrock and are usually on the lower part
of side slopes. Keith and Kuma soils have a dark surface
layer, contain more clay in the subsoil, and are above
the Colby and Ulysses soils on the less sloping divides.
Rock outcrops usually are on the lower part of side
slopes.

Farms and ranches in this association are diversified.
The gently sloping and strongly sloping soils are used for
cultivated crops. The moderately steep to very steep
soils are used as rangeland.

Water erosion and drought are hazards. Continued
overgrazing by livestock causes deterioration of the plant
community and severe water erosion. As the more
palatable plants decrease, shrubs, herbs, and woody
plants invade.

Range management that includes proper grazing use,
timely deferment of grazing, and a system that alternates
grazing with rest each year maintains or improves the
range condition.

2. Sarben-McCash-Jayem association

Deep, nearly level to steep, well drained, sandy and
loamy soils formed in eolian and colluvial materials; on
uplands

This association consists mainly of nearly level to
rolling uplands (fig. 3). A few areas are hilly. Slope
ranges from 0 to 20 percent.

This association occupies about 130,000 acres, or 29
percent of the county. It is 58 percent Sarben soils, 19
percent McCash soils, 17 percent Jayem soils, and 6
percent soils of minor extent.

Sarben soils are on side slopes and tops of ridges,
knolls, and hills. They are gently sloping to steep and are
well drained. Typically, the surface layer is dark grayish
brown, very friable loamy very fine sand about 6 inches
thick. The transitional layer is brown, very friable loamy
very fine sand about 8 inches thick. The underlying
material is pale brown, very friable loamy very fine sand
to a depth of 60 inches or more.
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Figure 2.—The relationship of soils to topography and parent material in the Colby-Ulysses association

McCash soils are typically in long, narrow swales of
uplands. They are well drained. Typically, the surface
layer is brown, very friable very fine sandy loam about 8
inches thick. The subsurface layer is dark grayish brown,
very friable very fine sandy loam about 7 inches thick.
The subsoil is very friable very fine sandy loam about 21
inches thick. It is dark grayish brown in the upper part
and brown in the lower part. The underlying material is
brown loamy very fine sand to a depth of 60 inches or
more. :

Jayem soils are on nearly level to undulating uplands.
They are well drained. Typically, the surface layer is
brown, very friable loamy very fine sand about 6 inches
thick. The subsurface layer is dark grayish brown, very
friable very fine sandy loam about 4 inches thick. The
subsoil is a loamy very fine sand about 20 inches thick.
It is brown. The underlying material is light yellowish
brown, loamy very fine sand to a depth of 60 inches or
more.

Minor soils in this association are mainly of the Valent
series. Valent soils are rolling and hilly and contain more
sand throughout.

Farms in this association are diversified, and they are
mainly combination cash grain-livestock enterprises.
Winter wheat, corn, and alfalfa are the main crops. Over
half of the association is under cultivation. The rest is in
pasture or is rangeland. In the northwestern part of the
county, this association has many sprinkler irrigation
systems where deep, high producing wells have been
drilled. The remainder of the association seems to lack a
supply of good groundwater for irrigation. Livestock and
domestic wells, however, can be developed throughout
the association.

The major hazards are soil blowing and drought.
Keeping an adequate amount of residue on the surface
in cultivated areas is needed. Summer fallow is used to
build moisture in the subsoil. Also, maintaining soil
fertility is a concern in management.
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Figure 3.—The relationship of soils to topography and parent material in the Sarben-McCash-Jayem association.

3. Kuma-Keith association

Deep, nearly level to gently sloping, well drained, silty
soils formed in loess; on uplands

This association consists mainly of long, smooth
slopes of upland divides. Slope ranges from 0 to 6
percent.

This association occupies about 108,000 acres, or 24
percent of the county. It is 78 percent Kuma soils, 17
percent Keith soils, and 5 percent soils of minor extent.

The Kuma soils have a surface layer of dark grayish
brown, friable silt loam about 7 inches thick. The subsoil
is 47 inches thick. The upper part is dark gray, friable silt
loam. The middle part is dark grayish brown, grayish
brown, and dark gray silty clay loam. The lower part is
light brownish gray, friable silt loam. The underlying
material is pale brown, calcareous silt loam from a depth
of 54 inches to 65 inches or more. Kuma soils have
buried soil layers.

The Keith soils have a surface layer of grayish brown,
very friable silt loam about 12 inches thick. The subsoil is
about 17 inches thick. The upper part is brown and pale
brown, friable silty clay loam. The lower part is very pale
brown, very friable silt loam. The underlying material is
light gray silt loam to a depth of 60 inches or more.

Minor soils in this association are in the Colby, Scott
Variant, and Ulysses series. The strongly sloping and

steep Colby soils do not have the dark colored surface
layer. The Scott Variant is poorly drained and in
depressional areas. Ulysses soils have gently sloping to
steep slopes and contain less clay in the subsoil than
the Kuma and Keith soils.

Farms in this association are diversified and are mainly
combination cash grain-livestock enterprises. Winter
wheat, corn, and aifaifa are the main crops. Most of the
association is farmed. Over half is under dry cultivation.
The method of irrigation is mostly by gravity systems.
High producing wells are common.

These soils are susceptible to water erosion and soil
blowing. Conservation tillage systems and terracing are
needed to reduce water erosion. Leaving crop residue
standing over winter reduces soil blowing. Summer
fallow is used to help build up moisture in the subsoil on
dry farmed fields.

4. Valent association

Deep, gently sloping to hilly, excessively drained, sandy
solls formed in eolian sands; on uplands
This association consists mainly of hummocks, dunes,

and choppy areas in the sandhills. Slope ranges from 3
to 60 percent.



This association occupies about 29,000 acres, or 6
percent of the county. It is 97 percent Valent soils and 3
percent soils of minor extent.

Typically, the surface layer is brown, loose fine sand
about 7 inches thick. The underlying material is pale
brown, loose fine sand to a depth of 60 inches or more.

Minor soils in this association are mainly of the Jayem
and Sarben series. Jayem soils contain more clay in the
subsoil than the Valent soil and are the nearly level or
gently sloping. Sarben soils contain more clay
throughout and are on the gently sloping to steep side
slopes.

Ranches in this association are mainly cow-calf
operations. Some small areas are cultivated and irrigated
by center pivot irrigation systems.

The main hazards are soil blowing and drought. The
main concerns of range management are: Maintaining or
improving desirable kinds of grass by proper grazing or a
system that alternates grazing with rest each year;
establishing adequate and proper placement of water
facilities and salt resources; and reseeding areas that
have been cultivated in past years.
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5. Bridget-McCook-Gibbon association

Deep, nearly level to gently sloping, well drained to
somewhat poorly drained, silly soils formed in colluvium
and alluvium; on foot slopes, stream terraces, fans, and
bottom lands

This association consists mainly of long, narrow areas
on foot slopes, stream terraces, and bottom lands (fig.
4). Slope ranges from 0 to 6 percent.

This association occupies about 18,000 acres, or
about 4 percent of the county. It is about 48 percent
Bridget soils, 31 percent McCook soils, 9 percent Gibbon
soils, and 12 percent soils of minor extent.

Bridget soils are on foot slopes and high stream
terraces. These soils are nearly level to gently sloping
and well drained. Typically, the surface layer is dark
grayish brown, friable silt loam about 13 inches thick.
The transitional layer is light brownish gray, friable silt
loam about 10 inches thick. The underlying material is
pale brown silt loam to a depth of 60 inches or more.

McCook soils are in narrow areas along streams and
rivers. They are on bottom lands and stream terraces.

Figure 4.—The relationship of soils to topography and parent material in the Bridget-McCook-Gibbon association.
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These soils are nearly level and well drained. Typically,
the surface layer is grayish brown, friable silt loam about
12 inches thick. The transitional layer is a pale brown,
friable silt loam about 12 inches thick. The underlying
material is stratified to a depth of 60 inches or more. The
upper part is very pale brown silt loam. The middle part
is very pale brown very fine sandy loam. The lower part
is pale brown sand and coarse sand.

Gibbon soils are on bottom lands along streams and
rivers. They are nearly level and are somewhat poorly
drained. They have a seasonal high water table that is
1.5 to 3.5 feet from the surface. Typically, the surface
layer is grayish brown, calcareous silt loam about 7
inches thick. The transitional layer is grayish brown,
calcareous silt loam about 4 inches thick. The underlying
material is muiti-colored, calcareous silt loam to a depth
of 60 inches or more.

Minor soils in this association are in the Bankard,
Duroc, and Gannett series and silty Fluvaquents.
Bankard soils are on the bottom lands and are
somewhat excessively drained and sandy throughout.

Duroc.soils contain more clay in the subsoil than the
major soils and are in lower areas of the high stream
terraces. Silty Fluvaquents are in the lowest areas of the
bottom lands and are very poorly drained. They are
usually covered by shallow water. Gannett soils are in
depressions on bottom lands and are very poorly
drained. The seasonal high water table ranges from 0.5
foot above the surface to 1.0 foot below the surface.

Farms in this association are diversified and are mainly
combination cash grain-livestock enterprises. Corn,
winter wheat, and alfalfa are the main crops. Some
areas are in pasture, both dry farmed and irrigated. Over
half of the Bridget soils are irrigated by a gravity system,
and the remainder is dry farmed. Most of the bottom
lands are used for alfalfa, hay, or pasture. Irrigation wells
have been drilled throughout the association.

Water erosion and soil blowing are hazards on the
Bridget soils. Rare to occasional flooding is a hazard on
McCook and Gibbon soils. Maintaining soil fertility is a
concern of managing cultivated areas.
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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 so//
phases. Most of the areas shown on the detailed soil
maps are phases of soil series. The name of a soil
phase commonly indicates a feature that affects use or
management. For example, Keith silt loam, 0 to 1
percent, is one of several phases in the Keith series.

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

A soil complex consists of two or more soils 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. Colby-Ulysses silt loams, 9 to 30 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 aftfect use ‘and
management of the soils in the map unit. The included
soils are identified in each map unit description. Some

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

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

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.

Some soil boundaries and soil names may not fully
match those of adjoining areas that were published at an
earlier date. This is a result of changes and refinements
in series concepts, different slope groupings, and
application of the latest soil classification system.

soil descriptions

Ba—Bankard loamy sand, 0 to 2 percent slopes.
This deep, nearly level, somewhat excessively drained.
soil is on bottom lands. This soil is occasionally flooded.
Individual areas range from 5 to 50 acres in size.

Typically, the surface layer is light brownish gray, very
friable, calcareous loamy sand about 6 inches thick. The
underlying material is light brownish gray, loose,
calcareous sand to a depth of 60 inches or more.

Included with this soil in mapping are small areas of
the finer textured McCook and Gibbon soils. McCook
soils and the Bankard soil are in the same position in the
landscape. Gibbon soils are in slightly lower positions.
Included soils make up from 5 to 15 percent of the unit.

Permeability in this Bankard soil is rapid, and runoff is
slow or very slow. Available water capacity is low, and
organic matter content is low. The intake rate for
irrigation water is very high.

More than half of the acreage of this soil is farmed,
and most of this is irrigated. Alfalfa is the principal crop.
The rest of the acreage is in native or reseeded grass,
which is used for pasture or is mowed for hay.

Under dryfarming, this soil is poorly suited to all crops.
Drought and soil blowing are hazards, and low moisture
supply and low fertility are limitations. Disking, chiseling,
and stubble mulching that leave crop residue on the soil
surface help prevent soil blowing. Incorporating crop
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residue and barnyard manure into the plow layer helps
maintain and improve the organic matter content, fertility,
and soil tilth.

Even if irrigated, this soil is poorly suited to all crops
because of the low available water capacity and low
fertility. Also, soil blowing can be a hazard. Disking or
chiseling that leaves crop residue on the soil surface
helps prevent soil blowing. Efficient management of the
irrigation water is needed to prevent overwatering and
loss of plant nutrients. This soil is best suited to sprinkler
irrigation because water is taken into the soil at a very
high rate.

This soil is suited to rangeland. This use is effective in
controlling soil blowing and water erosion. Overgrazing
by livestock or haying at the wrong time or with the
wrong methods reduces the protective cover and causes
deterioration of the native plants. Proper grazing use,
timely deferment of grazing, timely haying, and a system
that alternates grazing with rest each year help maintain
or improve the range condition.

This soil is suited to trees and shrubs for windbreaks.
Droughtiness and soil blowing are hazards. Lack of
moisture can be overcome by irrigating during periods of
low rainfall. Competition for moisture from weeds and
grasses can be controlled by applying the appropriate
herbicides, by hoeing, or by using a rotary weed cutter.
Soil blowing can be overcome by maintaining strips of
sod or a cover crop between the rows of trees.

This soil is not suited to sanitary facilities or building
site development because of occasional flooding. A
suitable alternate site should be selected. Constructing
roads on well compacted fili material above flood level
and providing adequate side ditches and culverts help
protect roads from flood damage. The walls or sides of
shallow excavations need to be shored to prevent
sloughing or caving.

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

Bg—Bridget siit loam, 0 to 1 percent slopes. This
deep, nearly level soil is well drained. It occurs on
colluvial-alluvial stream terraces, foot slopes, and fans.
Individual areas of this soil range from 5 to 80 acres in
size.

Typically, the surface layer is dark grayish brown,
friable silt loam about 18 inches thick. The transitional
layer is a brown, friable silt loam about 7 inches thick.
The underlying material is pale brown silt ioam to a
depth of 60 inches or more. In some areas the dark
colored surface layer is more-than 20 inches thick.

Included with this soil in mapping are small areas of
Duroc and Keith soils. Duroc soils are finer textured and
have dark colors to a depth of 20 inches or more. Keith
soils are finer textured than the Bridget soil. Both of
these soils and the Bridget soil are in the same positions
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on the landscape. Included soils make up less than 10
percent of the mapped area.

Permeability in the Bridget soil is moderate, and
available water capacity is high. Runoff is slow. Organic
matter content is moderate. The surface layer is friable
and easily tilled through a wide range of moisture
conditions.

Most of the acreage of this soil is in cultivated crops,
but a few areas are in native grass, which is grazed or
mowed for hay. Most of this soil is irrigated when water
is available.

Under dryfarming, this soil is suited to wheat, alfalfa,
and grasses. The lack of precipitation is the major
limitation, although soil blowing is a slight hazard where
the surface is not adequately protected by close-growing
crops or crop residue. Stubble muiching, disking,
chiseling, and summer fallow reduce the hazard of soil
blowing and increase the moisture content in the subsoil.
Incorporating crop residue into the plow layer improves
the organic matter content and fertility.

If gravity and sprinkler irrigation systems are used, this
soil is suited to corn, alfalfa, and grasses. Efficient
management of the irrigation water is needed. Disking
and chiseling reduce the hazard of soil blowing.
Incorporating crop residue into the plow layer and
applying fertilizer improve and maintain the fertility of the
soil.

This soil is suited to rangeland. This use is very
effective in controlling soil blowing. Overgrazing by
livestock or haying at the wrong time or with the wrong
methods reduces the protective cover and causes
deterioration of the native plants. Proper grazing use,
timely deferment of grazing or haying, and a system that
alternates grazing with rest each 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 principal hazard to the
establishment of seedlings. This can be overcome by
good site preparation and by timely cultivation between
rows of trees. Some herbicides can also be used to help
control weeds.

This soil is generally suited to septic tank absorption
fields and dwellings. Sewage lagoons need to be lined or
sealed to prevent seepage. Damage to roads and streets
by frost action can be reduced by good surface
drainage. Crowning the road by grading and constructing
adequate side ditches help provide the needed surface
drainage.

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

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

Typically, the surface layer is dark grayish brown,
friable silt loam about 13 inches thick. The transitional
layer is light brownish gray, friable silt loam about 10
inches thick. The underlying material is pale brown silt
joam to a depth of 60 inches or more. In some areas the
surface soil may be less than 7 inches thick or more
than 20 inches thick.

Included with this soil in mapping are small areas of
Duroc and Keith soils, Duroc soils are finer textured than
this Bridget soil and are dark colored to a depth of more
than 20 inches. Keith soils are also finer textured. Both
these soils and the Bridget soil are in the same positions
in the landscape. Included soils make up less than 10
percent of the unit.

Permeability of this Bridget soil is moderate, and
available water capacity is high. Runoff is slow. Organic
matter content is moderate. The surface layer is friable
and easily tilled through a wide range of moisture
conditions.

Most of the acreage of this soil is in cultivated crops,
and the rest is in native grass, which is grazed or mowed
for hay. Most of this soil is irrigated if water is available.

Under dryfarming, this soil is suited to wheat, alfalfa,
and introduced grasses. Water erosion and soil blowing
are hazards where the surface is not adequately
protected by close-growing crops or crop residue.
Incorporating crop residue into the plow layer and
applying fertilizers help to improve the organic matter
content and fertility. Practices, such as stubble mulching,
chiseling, and disking and summer fallowing, help to
reduce the hazard of soil blowing and increase the
moisture content of the subsoil. Terraces help reduce
water loss during heavy rains.

If gravity and sprinkler irrigation systems are used, this
soil is suited to corn, alfalfa, and introduced grasses.
Efficient management of the irrigation water is needed.
Soil blowing and water erosion are hazards. Such
practices as disking and chiseling reduce the hazard of
soil blowing and water erosion. Incorporating crop
residue into the plow layer and applying fertilizer help
improve and maintain the fertility: of the soil.

This soil is suited to rangeland. This use is very
effective in controlling soil blowing and water erosion.
Overgrazing by livestock or haying at the wrong time or
with the wrong methods reduces the protective cover
and causes dseterioration of the native plants. Proper
grazing use, timely deferment from grazing or haying,
and a system that alternates grazing with rest each year
helps 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 a principal hazard to the
establishment of seedlings. This can be overcome by
good site preparation and by timely cultivation between
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rows of trees. Some herbicides can also be used to help
control weeds.

The soil is suited to building site development. It is
generally suited to septic tank absorption fields. Sewage

-lagoons need to be lined or sealed to prevent seepage,

and grading is required to modify the slope and shape
the lagoon. Damage to roads and streets by frost action
can be reduced by good surface drainage. 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-6, irrigated; Silty range site; and windbreak
suitability group 3.

BgC—Bridget silt loam, 3 to 6 percent slopes. This
deep, gently sloping soil is well drained. It is on colluvial-
alluvial stream terraces, foot slopes, and fans. Individual
areas of this soil range from 5 to 30 acres in size.

Typically, the surface layer is grayish brown, friable silt
loam about 10 inches thick. The transitional layer is light
brownish gray, friable silt loam about 10 inches thick.
The underlying material is light brownish gray and pale
brown, calcareous silt loam to a depth of 60 inches or
more. In some areas the surface soil is-less than 7
inches thick.

Included with this soil in mapping are small areas of
Keith and Ulysses soils. Keith soils are finer textured
than the Bridget soil. These soils are in the same
position in the landscape. Ulysses soils are finer textured
but are in the steeper sloping areas. Included soils make
up less than 10 percent of the mapped area.

Permeability in the Bridget soil is moderate, and
available water capacity is high. Runoff is medium.
Organic matter content is moderate. The surface layer is
friable and easily tilled through a wide range of moisture
conditions.

Most of the acreage of this soil is in cultivated crops.
The rest is in native grass, which is grazed or mowed for
hay.

Under dryfarming, this soil is suited to wheat, alfalfa,
and introduced grasses. Water erosion and soil blowing
are hazards where the surface is not adequately
protected by close-growing crops or crop residue.
Incorporating crop residue into the plow layer and
applying fertilizer improves the organic matter content
and fertility. Conservation practices, such as stubble
mulching, chiseling, disking, and summer fallow, reduce
the hazard of soil blowing and increase the moisture
content of the subsoil. Terraces reduce water loss after
heavy rains.

If sprinkler irrigation is used, this soil is suited to corn,
alfalfa, and tame grasses. Water erosion is a hazard on
this soil. Terraces reduce water loss after heavy rains.
In¢orporating crop residue into the plow layer and
applying fertilizer help improve and maintain the fertility
of the soil. Efficient management of the irrigation water is
needed.
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This soil is suited to rangeland. This use is very
effective in controiling soil blowing and water erosion.
Overgrazing by livestock or haying at the wrong time or
with the wrong methods reduces the protective cover
and causes deterioration of the native plants.
Overgrazing also can result in severe soil losses by
water erosion. Proper grazing use, timely deferment of
grazing or haying, and a system that alternates grazing
with rest each 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 a principal hazard to the
establishment of seedlings. This can be overcome by
good site preparation and by timely cultivation between
rows of trees. Some herbicides can also be used to help
control weeds.

This soil is generally suited to septic tank absorption
fields and dwellings. Sewage lagoons need to be lined or
sealed to prevent seepage, and grading is required to
modify the slope and shape the lagoon. Damage to
roads and streets by frost action can be reduced by
good surface drainage. Crowning the road by grading
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and constructing adequate side ditches help to provide
the needed surface drainage.

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

CcG—Canyon-Otero-Rock outcrop complex, 15 to
60 percent slopes. This map unit consists of steep and
very steep, excessively drained and somewhat
excessively drained soils and rock outcrops. Areas of
this map unit are on dissected uplands (fig. 5). Individual
areas of this unit range from 5 to 200 acres in size. They
are made up of 35 to 55 percent Canyon soils, 20 to 40
percent Otero soils, and 15 to 30 percent rock outcrops.
The shallow Canyon soils are above and around the rock
outcrops. The deep Otero soils are in colluvial positions
below the Canyon soils and rock outcrop. These soils
are so intricately mixed that it is not practical to separate
them in mapping.

Typically, the surface soil of the Canyon series is
grayish brown loam about 4 inches thick. The transitional
layer is pale brown loam about 4 inches thick. The

Figure 5.—Landscape of Canyon-Otero-Rock outcrop complex, 15 to 60 percent slopes. Canyon soils are above the rock outcrop,
and Otero soils are usually in colluvial positions below the rock outcrop.
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underlying material is a very pale brown loam about 12
inches thick. Weakly cemented caliche is at a depth of
about 20 inches.

Typically, the surface soil of the Otero series is grayish
brown loam about 5 inches thick. The underlying material
extends to a depth of more than 60 inches. It is brown
loam in the upper part and pale brown loam in the lower
part. In some areas the depth to bedrock may be less
than 60 inches. Also, in some areas, the surface soil
may have dark colors to a depth of more than 7 inches.

Rock outcrops consist of exposed masses of bedrock
and large boulders. Granitic pebbles are mixed in with
the bedrock. Some areas have beds of exposed sand
and gravel.

Included with this unit in mapping are small areas of
Colby and Ulysses soils. Both Colby and Ulysses soils
are deep and have more silt and clay than the Canyon
and Otero soils. The Colby and Ulysses soils formed in
loess. They are usually above the Canyon-Otero-Rock
outcrop complex in the landscape.

Available water capacity is very low or low in the
Canyon soil and high in the Otero soil. Permeability is
moderately rapid in the Otero soil and moderate within
the regolith of the Canyon soil. Organic matter content is
low in both soils. Runoff is rapid or very rapid.

All of the acreage of this unit is in rangeland. It is
unsuited to farming because of steep slopes and the
presence of shallow soils and rock outcrops.

This unit is suited to rangeland. This use is effective in
controlling water erosion. Overgrazing by livestock
reduces the protective cover and causes deterioration of
the native plants. It also can cause severe gully erosion.
Proper grazing use, timely deferment of grazing, and a
system that alternates grazing with rest each year help
maintain or improve the range condition.

This unit is unsuited to windbreaks. Selected trees can
be hand planted on the Otero soils for wildlife habitat.

This unit is generally unsuited to sanitary facilities and
building site development. Extensive alternations of the
slope .or excavation of bedrock would be required. A
suitable alternate site should be selected. Cuts and fills
are generally needed to provide a suitable grade for
roads and streets.

This unit is assigned to capability unit Vlls-4 and
windbreak suitability group 10. The Canyon soil is
assigned to the Shallow Limy range site and the Otero
soil to the Limy Upland range site.

CdD—Colby slit loam, 6 to 9 percent slopes. This
deep soil is well drained and strongly sloping. It is on
convex breaks between the smooth upland divides and
the steep canyons. Active erosion is evident in the thin
surface layer and rilled surface. Individual areas are
irregular in shape and range from 5 to 80 acres in size.

Typically, the surface layer is grayish brown, friable silt
loam about 6 inches thick. The transitional layer is
grayish brown, friable silt loam about 3 inches thick. The
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underlying material is very pale brown silt loam to a
depth of 60 inches or more. Small areas of dark colluvial
soils are at the base of some drainageways.

Included with this soil in mapping are the finer textured
Keith soils, which are less sloping and above the Colby
soil, and Ulysses soils, which are less sloping and
adjacent to the Colby soil. Included soils make up less
than 10 percent of the unit.

The Colby soil releases moisture readily to plants.
Permeability is moderate, and available water capacity is
high. Runoff is medium. Organic matter content is low.
Nitrogen, phosphorous, and trace elements are often
deficient in this soil.

Most of the acreage is dryfarmed. A few areas are
used as rangeland.

Under dryfarming, this soil is poorly suited to growing
wheat, grasses, and alfalfa for hay and pasture. Water
erosion and soil blowing are hazards where the surface
is not adequately protected by close-growing crops or
crop residue. Terraces, stubble mulching, chiseling,
disking, and contour farming can be used to reduce
water erosion and soil blowing and to hold moisture in
the soil. Such practices as summer fallow are used to
build up moisture in the subsoil.

This soil is poorly suited to irrigation because of the
severe hazard of erosion. Terraces, chiseling, contour
farming, and very careful management practices in
applying irrigation water can be used to reduce water
erosion and to hold moisture on the fields.

This soil is suited to rangeland. This use is very
effective in controlling soil blowing and water erosion.
Overgrazing by livestock reduces the protective cover
and causes deterioration of the native plants. It also can
cause severe gully erosion. Proper grazing use, timely
deferment of grazing, and a system that alternates
grazing with rest each year help maintain or improve the
range condition. Seeding to range may be needed on
severely eroded cropland to stabilize the soils.

This soil is suited to trees and shrubs in windbreaks.
Drought and competition from weeds and grasses are
the principal hazards for the young seedlings. Irrigation
can provide supplemental moisture during periods of
insufficient rainfall. Cultivation between rows and the
careful use of appropriate herbicides control weeds.

Land shaping and installation on the contour are
generally necéssary for the proper operation of a septic
tank absorption field. If the soil is used for sewage
lagoons, grading is required to modify the slope and to
shape the lagoon. Buildings should be designed to fit the
natural slope of the soil, or the soil can be graded to an
acceptable level. Roads and streets need to be designed
so that the surface pavement and base materials are
thick enough to compensate for the low strength of the
soil material. Coarser-grained base material can be
substituted to ensure better performance.
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This soil is assigned to capability unit IVe-9, dryland;
Limy Upland range site; and windbreak suitability group
8.

CdG—Colby silt loam, 30 to 60 percent slopes. This
soil is deep, excessively drained, and very steep. It is in
deep canyons that dissect the upland divides (fig. 6). Soil
erosion is evident in a succession of “catsteps,” or
short, vertical exposures of undeveloped loess. Larger
vertical escarpments are near the base of the canyon
sides. Individual areas range from 50 acres to several
hundred acres in size.

Soil survey

Typically, the surface layer is grayish brown, friable,
calcareous silt loam about 4 inches thick. The
transitional layer is light brownish gray, calcareous silt
loam about 2 inches thick. The underlying material is
pale brown, calcareous silt loam to a depth of 60 inches
or more. In some areas the underlying material may be
exposed on the surface.

Included with this soil in mapping are areas of Bridget,
Canyon, and Ulysses soils and rock outcrops. Bridget
soils have less clay than the Colby soil. They are less
sloping and on stream terraces below the Colby soil.

Figure 6.—Typical landscape of Colby silt loam, 30 to 60 percent slopes. The Colby soils have steep and very steep slopes. The
included Ulysses soil is in less sloping areas.
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Canyon soils are shallow and loamy. Both the Canyon
soils and the rock outcrops occur at random. Ulysses
soils have a better developed subsoil, have more than 7
inches of a darker surface layer, and are less sloping.
Included soils make up from 5 to 20 percent of the unit.

Permeability in this Colby soil is moderate, and runoff
is rapid. Available water capacity is high. Organic matter
content is low.

All of the acreage of this soil is in rangeland. This soil
is unsuited to farming because of the very steep slopes.

This soil is suited to rangeland. This use is very
effective in controlling soil blowing and water erosion.
Overgrazing by livestock reduces the protective cover
and causes deterioration of the native plants. It also can
cause sévere gully erosion. Proper grazing use, timely
deferment of grazing, and a system that alternates
grazing with rest each year help maintain or improve the
range condition.

This soil is unsuited to trees and shrubs in windbreaks.
It is too steep for conventional planting equipment. Trees
and shrubs for wildlife habitat could be hand planted in
less sloping areas.

This soil is not suited to dwellings or sanitary facilities
because of slope. Alternate sites should be selected.
Roads and streets need to be designed so that the
surface pavement and base material are thick enough to
compensate for the low strength of the soil material.
Coarser grained base material can be substituted to
ensure better performance. Cuts and fills are generally
needed to provide a suitable grade for roads and streets.

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

CeF—Colby-Ulysses silt loams, 9 to 30 percent
slopes. This map unit consists of deep, moderately
steep and steep soils on deeply dissected loess uplands.
Individual areas of this unit range from 40 acres to
several hundred acres in size. They are made up of 60
to 80 percent Colby soils and from 15 to 40 percent
Ulysses soils. The Colby soils are on steep, convex .
slopes. The Ulysses soils are in less sloping areas on
plane or concave slopes. The two soils are so intricately
mixed or so small in size that it is not practical to
separate them in mapping.

Typically, the surface layer of the Colby soil is grayish
brown, friable calcareous silt loam about 6 inches thick.
The transitional layer is light brownish gray, friable,
calcareous silt loam about 5 inches thick. The underlying
material is light gray, calcareous silt loam to a depth of
60 inches or more. In some areas the surface layer may
be less than 3 inches thick. Also, the surface layer may
not be calcareous.

Typically, the surface layer of the Ulysses soil is dark
grayish brown, friable silt loam about 10 inches thick.
The subsoil, about 7 inches thick, is grayish brown,
friable, calcareous silt loam. The underlying material is
light brownish gray and light gray, calcareous silt loam to
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a depth of 60 inches or more. In some areas the surface
layer may be calcareous.

Included with these soils in mapping are areas of
Bridget, Canyon, and Keith soils and rock outcrops.
Bridget soils have less clay than the Colby and Ulysses
soils. They are below the Colby-Ulysses soils on foot
slopes and are on stream terraces. Canyon soils are
shallow and loamy. These soils, along with the rock
outcrops, occur anywhere in the unit. Keith soils have
more clay and better subsoil development. They are less
sloping and above the Colby-Ulysses soils. Included soils
make up from 5 to 15 percent of the unit.

Permeability is moderate, and available water capacity
is high in Colby and Ulysses soils. Runoff is medium to
rapid. Organic matter is low in the Colby soil and
moderate in the Ulysses soil.

All of the acreage of this map unit is in rangeland. This
unit is unsuited to farming because of the steep slopes
and the severe hazard of erosion. Seeding to range may
be needed in severely eroded areas that have been
cultivated in the past.

This unit is suited to rangeland. This use is very
effective in controlling soil blowing and water erosion.
Overgrazing by livestock reduces the protective cover
and causes deterioration of the native plants. It also can
cause severe gully erosion. Proper grazing use, timely
deferment of grazing, and a system that alternates
grazing with rest each year help maintain or improve the
range condition.

This unit is unsuited to trees and shrubs in
windbreaks. The soils are too steep for conventional
planting equipment. Trees and shrubs could be hand
planted in areas used for wildiife habitat.

The Colby soil generally is not suitable for building
sites, sewage lagoons, and septic tank absorption fields
because of the steep slope. A suitable alternate site
should be selected for sewage disposal. Dwellings and
buildings on the Ulysses soil should be designed to
accommodate the natural slope of the land, or the soil
can be graded to an acceptable level. The Ulysses soils
that have slopes of less than 15 percent can be used for
septic tank absorption fields. Land shaping and
installation on the contour are generally necessary for
the proper operation of the septic tank absorption field
on the Ulysses soil. Roads and streets need to be
designed so that the surface pavement and base
material are thick enough to compensate for the low
strength of the soil material. Coarser-grained base
material can be used to ensure better performance. Cuts
and fills are generally needed to provide a suitable
grade.

This unit is assigned to capability unit Vle-9 and
windbreak suitability group 10. The Colby soil is assigned
to Limy Upland range site and the Ulysses soil to the
Silty range site.
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Du—Duroc silt loam, 0 to 1 percent slopes. This
deep, nearly level, well drained soil is in upland swales
and on stream terraces. Individual areas of this unit are
irreqular in shape and range from 5 to 100 acres in size.

Typically, the surface layer is dark grayish brown,
friable silt loam about 14 inches thick. The subsoil is
about 36 inches thick. It is grayish brown, friable silt
loam in the upper part and light brownish gray,
calcareous silt loam in the lower part. The underlying
material is pale brown, calcareous silt loam to a depth of
60 inches or more. In some areas the surface layer may
be lighter in color.

Included with this soil in mapping are small areas of
Bridget, Keith, and Kuma soils. Bridget soils have less
clay than the Duroc soil has and do not have dark colors
below 20 inches. They are in slightly higher positions in
the landscape. Keith soils do not have dark colors below
20 inches and have a better developed subsoil than the
Duroc soil has. Kuma soils have a buried surface soil.
Both Keith and Kuma soils are in slightly higher positions
in the landscape. Included soils make up from 5 to 15
percent of the unit.

This Duroc soil is easily tilled. Permeability is
moderate, and available water capacity is high. Organic
matter content is moderate. The intake rate for irrigation
water is moderate. Runoff is slow.

Most of the acreage of this soil is cultivated, and most
of the cultivated crops are irrigated when water is
available. A few areas are used for rangeland.

Under dryfarming, this soil is suited to growing wheat,
corn, alfalfa, grain sorghum, and grasses. The lack of
precipitation is the major limitation, although soil blowing
is a very slight hazard where the surface is not
adequately protected by close-growing crops or by crop
residue. Such practices as summer fallow and stubble
mulching, chiseling, and disking are used to build up the
subsoil moisture and reduce soil blowing.

This soil is suited to both gravity and sprinkler irrigation
systems. Corn, alfaifa, and grasses are the principal
irrigated crops grown. Incorporating crop residue and
barnyard manure into the plow layer helps maintain and
improve the organic matter content, fertility, and soil tilth
and also increases infiltration of water.

This soil is suited to rangeland. This use is very
effective in controlling soil blowing. Overgrazing by
livestock or haying at the wrong time or with the wrong
methods reduces the protective cover and causes
deterioration of the native plants. Overgrazing also can
result in severe losses of soil by water erosion. Proper
grazing use, timely deferment of grazing or haying, and a
planned grazing system help maintain or improve the
range condition.

This soil is suited to trees and shrubs in windbreaks.
Competition for moisture from weeds and grasses is the
principal hazard and limitation to the young seedlings.
This can be controlied by cultivation between rows and
the use of appropriate herbicides in the rows.
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This soil is generally suited to dwellings and roads.
The moderate permeability of this soil is a limitation for
septic tank absorption fields, but this can generally be
overcome by increasing the size of the absorption field.
Sewage lagoons need to be lined or sealed to prevent
seepage.

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

DuB-—Duroc silt loam, 1 to 3 percent slopes. This
deep, very gently sloping, well drained soil is in upland
swales and on stream terraces. Individual areas of this
unit are irregular in shape and range from 5 to 100 acres
in size.

Typically, the surface layer is grayish brown, friable silt
loam about 13 inches thick. The subsoil is about 29
inches thick. The upper part is grayish brown, friable silt
loam. The lower part is brown, calcareous silt loam. The
underlying material is light brownish gray, calcareous silt
loam to a depth of 60 inches or more. In some areas the
surface layer may be lighter in color. In some areas the
subsoil contains less clay.

included with this soil in mapping are small areas of
Bridget, Keith, and Kuma soils. Bridget soils have less
clay than the Duroc soil has, and they do not have dark
colors below 20 inches. They are in a slightly higher
position in the landscape. Keith soils also do not have
dark colors below 20 inches. They have a better
developed subsoil than the Duroc soil has. Kuma soils
have a buried surface soil. Both Keith and Kuma soils
are in slightly higher positions in the landscape. Included
soils make up from 5 to 15 percent of the unit.

This Duroc soil is easily tilled. Permeability is
moderate, and available water capacity is high. Organic
matter content is moderate. The intake rate for irrigation
water is moderate. Runoff is slow.

Most of the acreage of this soil is cultivated, and most
of the cultivated crops are irrigated when water is
available. A few areas are used for rangeland.

Under dryfarming, this soil is suited to growing wheat,
corn, alfalfa, grain sorghum, and grasses. Water erosion
and soil blowing are hazards where the surface is not
adequately protected by growing crops or crop residue.
Some practices, such as summer fallow and stubble
mulching, disking, and chiseling are used to build up
subsoil moisture and reduce soil blowing.

This soil is suited to both gravity and sprinkler irrigation
systems. Corn, alfalfa, and grasses are the principal
irrigated crops. Incorporating crop residue and barnyard
manure into the plow layer helps maintain and improve
the organic matter content, fertility, and soil tilth and also
increases infiltration of water.

This soil is suited to rangeland. This use is very
effective in controlling erosion. Overgrazing by livestock
or haying at the wrong time or with the wrong methods
reduces the protective cover and causes deterioration of
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the native plants. Overgrazing also can result in severe
losses of soil by water erosion. Proper grazing use,
timely deferment of grazing or haying, and a planned
grazing system help maintain or improve the range
condition.

This soil is suited to trees and shrubs in windbreaks.
Competition for moisture from weeds and grasses is the
principal hazard and limitation to the young seedlings.
This can be controlled by cultivation between rows and
by the use of appropriate herbicides in the rows.

This soil is generally suited to dwellings and roads.
The moderate permeability of this soil is a limitation for
septic tank absorption fields, but this can generally 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; Silty range site; and windbreak
suitability group 3.

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

Typically, the surface layer is decaying organic matter
about 12 inches thick. The underlying material is dark
gray and very dark gray silt loam to a depth of 48
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 than the Fluvaquents and do not have
shallow water covering the surface. The water table
ranges from slightly above the surface to a depth of 1.0
foot. Gibbon soils are somewhat poorly drained and
have a water table at a depth of 1.5 to 3.5 feet. inciuded
soils make up less than 10 percent of the unit.

Permeability in the Fluvaquents is moderate, and
runoff is ponded. Available water capacity is high, and
organic matter content is very high. The seasonal high
water table is near or above the surface.

All of the acreage of this soil is in cattails, rushes, and
other aquatic vegetation. These areas make good habitat
for aquatic wildlife and water fowl.

This soil is unsuited to farming, rangeland, windbreaks,
and building site development. Alternate sites should be
selected.

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

Ga—Gannett silt loam, 0 to 2 percent slopes. This
deep, nearly level, very poorly drained soil is in low areas
of bottom lands. This soil is occasionally flooded and
also is ponded. Individual areas range from 3 to 80 acres
in size.
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Typically, the surface layer is grayish brown, friable,
calcareous silt loam about 4 inches thick. The
transitional layer is gray, calcareous silt loam about 16
inches thick. The underlying material is gray, calcareous
very fine sandy loam to a depth of 60 inches or more. In
some areas the dark upper layers are more than 20
inches thick.

Included with this soil in mapping are small areas of
the very poorly drained, silty Fluvaquents. The
Fluvaquents are usually covered with shallow water. Also
included are Gibbon and McCook soils. The Gibbon soils
are somewhat poorly drained and have a water table
from 1.5 to 3.5 feet from the surface. The well drained
McCook soils are in higher positions in the landscape.
Included soils make up less than 10 percent of the unit.

Permeability in the Gannett soil is moderate. Runoff is
very slow or is ponded. Available water capacity is high.
Organic matter content is moderate. The seasonal high
water table is near or above the surtace.

Most of the acreage is in native grasses that are
mowed for hay. Some small areas are used for pasture
during dry periods of the year.

This soil is not suited to farming because it is too wet.

This soil is suited to rangeland and native hay. Haying
at the wrong time or with the wrong methods reduces
the protective cover and causes deterioration of the
native plants.

This soil is generally unsuited to trees and shrubs in
windbreaks.

This soil is unsuited for sanitary disposal systems,
roads, or building site development because of the high
water table, ponding, and occasional flooding. An
alternate site should be selected.

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

Gc—Gibbon silt loam, 0 to 2 percent slopes. This
deep, nearly level, somewhat poorly drained soil is on
bottom lands. The soil is occasionally flooded. Individual
areas of this unit are commonly long and narrow and
range from 5 acres to several hundred acres in size.

Typically, the surface layer is grayish brown,
calcareous silt loam about 7 inches thick. The
transitional layer is grayish brown, calcareous silt loam
about 4 inches thick. The underlying material is
multicolored, calcareous silt loam to a depth of 60
inches ot more. In some areas the dark upper layers are
more than 20 inches thick.

Included with this soil in mapping are small areas of
silty Fluvaquents and Gannett and McCook soils. Very
poorly drained, silty Fluvaquents and Gannett soils are in
depressional areas that are commonly ponded. The well
drained McCook soils are in slightly higher positions in
the landscape. Included soils make up less than 10
percent of the unit.

This Gibbon soil is easily tilled. Permeability is
moderate, and available water capacity is high. The



20

intake of water is moderate, and runoff is slow. A
seasonal high water table is at a depth of 1.5 to 3.5 feet
from the surface. Organic matter content is moderate.

More than half of the acreage is farmed. Alfalfa is the
predominant crop. The rest is in native or reseeded
grass, which is mowed for hay, or it is in pasture.

Under dryfarming and irrigation, this soil is suited to
alfalfa, corn, and grasses. Occasional flooding is a
hazard on this soil. Dams, dikes, or diversions can be
used to protect the fields from occasional flooding:
Incorporating crop residue and barnyard manure into the
plow layer helps maintain and improve the organic
matter content, fertility, and soil tilth and also increases
infiltration of water.

This soil is suited to rangeland for either grazing or
hay. This use is effective in controlling soil blowing.
Overgrazing by livestock or haying at the wrong time or
with the wrong methods reduces the protective cover
and causes deterioration of the native plants. In addition,
when the soil is wet, overgrazing can cause surface
compaction and small mounds, making continued
grazing or harvesting of hay difficult. Proper grazing use
and timely deferment of grazing or haying, along with
restricted use during very wet periods, help keep the
native plants in good condition.

This soil is suited to trees and shrubs in windbreaks.
Establishment of seedlings can be a problem during
years that have above average rainfall. Tilling the soil
and planting the seedlings after the soil has begun to dry
help reduce this problem. Also, only those species that
can tolerate occasional wetness should be planted.

This soil is not suited to sanitary facilities or building
site development because of occasional flooding and the
high water table. An alternate site should be selected.
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 wetness from the seasonal high water
table.

This soil is assigned to capability units liw-4, dryland,
and llw-8, irrigated; Subirrigated range site; and
windbreak suitability group 2S.

JaB—Jayem loamy very fine sand, 0 to 3 percent
slopes. This deep, nearly level and very gently sloping,
well-drained soil is on uplands. Individual areas of this
unit range from 5 to 100 acres in size.

Typically, the surface layer is brown, very friable loamy
very fine sand about 6 inches thick. The subsurface layer
is dark grayish brown, very friable very fine sandy loam
about 4 inches thick. The subsoil‘is brown loamy very
fine sand about 20 inches thick. The underlying material
is light yellowish brown, loamy very fine sand to a depth
of 60 inches or more. In a few areas the surface layer is
lighter in color.

Included with this soil in mapping are small areas of
McCash soils. The McCash soils have dark colors that
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extend to a depth of more than 20 inches. They contain
less fine sand than the Jayem soil. They are in
depressional areas. This included soil makes up less
than 10 percent of the mapped area.

Available water capacity in the Jayem soil is moderate,
and permeability is moderately rapid. Organic matter
content is moderately low. The intake rate for irrigation
water is moderately high. The soil is easily tilled through
a wide range of moisture conditions. Runoff is siow.

More than half of the acreage of this soil is in
cultivated crops. The rest is in native or reseeded
grasses, which are grazed or mowed for hay.

Under dryfarming, this soil is suited to wheat, grasses,
and legumes. Soil blowing is a hazard where the surface
is not adequately protected by close-growing crops or
crop residue. Such practices as summer fallow, stubble
mulching, disking, and chiseling are used to build up and
to conserve moisture and to reduce the hazards of soil
blowing. Fertilizers are used to build up the fertility of the
soil.

If irrigated, this soil is suited to a sprinkler system.
Corn is the main irrigated crop. Some alfalfa and
introduced grasses are also irrigated. Soil blowing is the
most serious hazard. Such practices as disking and
chiseling are used to build up and to conserve moisture
and to reduce the hazard of soil blowing. Efficient.
management of irrigation water is needed to prevent
over irrigation and loss of plant nutrients. Incorporating
crop residue into the plow layer and the application of
fertilizers help improve and maintain the fertility of the
soil.

This soil is suited to rangeland. This use is very
effective in controlling soil blowing. Overgrazing by
livestock or haying at the wrong time or with the wrong
methods reduces the protective cover and causes
deterioration of the native plants. Overgrazing also can
lead to severe losses by soil blowing, which can create
small biowouts. Proper grazing use, timely deferment of
grazing or haying, and a system that alternates grazing
with rest each year help maintain or improve the range
condition. Seeding to range may be needed to stabilize
severely eroded cropland.

This soil is suited to growing trees and shrubs in all
types of windbreaks. Competition for moisture from
grasses and weeds is the principal hazard to the
establishment of seedlings. Soil blowing is also a hazard.
Planting a cover crop between rows helps to control soil
blowing. Good site preparation and the use of selected
herbicides around the young trees to kill weeds help to
conserve moisture for the trees.

This soil is generally suited to dwellings and septic
tank absorption fields. Sewage lagoons need to be lined
or sealed to prevent seepage. The walls or sides of
shallow excavations need to be shored to prevent
sloughing or caving.
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This soil is assigned to capability units llie-5, dryland,
and llle-10, irrigated; Sandy range site; and windbreak
suitability group 5.

JaC—Jayem loamy very fine sand, 3 to 6 percent
slopes. This deep, gently sloping, well drained soil is on
uplands. Individual areas of this unit are irregular in
shape and range from 5 to 50 acres in size.

Typically, the surface layer is grayish brown, very
friable loamy very fine sand about 7 inches thick. The
subsoil is loamy very fine sand about 18 inches thick. It
is brown in the upper part and pale brown in the lower
part. The underlying material is light brownish gray,
loamy very fine sand to a depth of 60 inches or more. In
a few areas the surface layer may be lighter in color.

Included with this soil in mapping are small areas of
McCash soils. McCash soils have dark colors that
extend to a depth of more than 20 inches. They contain
less fine sand than the Jayem soil. They are in
depressional areas. This included soil makes up less
than 10 percent of the unit.

The Jayem soil is easily tilled. Available water capacity
is moderate, and permeability is moderately rapid.
Organic matter content is moderately low. The intake
rate of water is high. Runoff is slow.

Most of the acreage of this soil is in native or
reseeded grass, which is grazed or mowed for hay. The
remaining areas are in cultivation.

This soil is suited to rangeland. This use is very
effective in controlling soil blowing and water erosion.
Overgrazing by livestock or haying at the wrong time or
with the wrong methods reduces the protective cover
and causes deterioration of the native plants.
Overgrazing can lead to severe losses by soil blowing,
which can create small blowouts. Proper grazing use,
timely deferment of grazing or haying, and a system that
alternates grazing with rest each year help maintain or
improve the range condition. Seeding to range may be
needed to stabilize severely eroded cropland.

Under dryfarming, this soil is poorly suited to corn,
wheat, grasses, and legumes. Soil blowing is the main
hazard. Such practices as summer fallow and stubble
mulching and disking are used to build up and to
conserve moisture and to reduce the hazards of soil
blowing. Fertilizers are used to build up the fertility of the
soil.

If irrigated, this soil is suited to a sprinkier system.
Corn is the main irrigated crop. Some alfalfa and
introduced grasses are also irrigated. Soil blowing is the
‘most serious hazard. Such practices as disking and
chiseling are used to conserve moisture and to reduce
the hazard of soil blowing. Efficient management of
irrigation water is needed to prevent over irrigation and
loss of plant nutrients. Incorporating crop residue into
the plow layer and the application of fertilizers help
improve and maintain the fertility of the soil.
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This soil is suited to growing trees and shrubs in all
types of windbreaks. Soil blowing and competition from
grasses and weeds are principal hazards to the
establishment of seedlings. Soil blowing can be
controlled by maintaining strips of sod or a cover crop
between the rows of trees. Trees can be planted on the
contour in combination with terraces to help prevent
erosion. Selected herbicides can help kill weeds in the
rows of trees.

This soil is generally suited to use for dwellings and
septic tank absorption fields. Sewage lagoons need to
be lined or sealed to prevent seepage. The walls or
sides of shallow excavations can be temporarily shored
to prevent sloughing or caving.

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

Ke—Kelith slit loam, 0 to 1 percent slopes. This
deep, nearly level, well drained soil is on uplands.
Individua! areas of this unit are irregular in shape and
range from 5 to 300 acres in size.

Typically, the surface layer is grayish brown, friable silt
loam about 10 inches thick. The subsoil is about 26
inches thick. It is grayish brown silty clay loam in the
upper part, light brownish gray silty clay loam in the
middie part, and very pale brown, calcareous light silty
clay loam in the lower part. The underlying material is
very pale brown, calcareous silt loam to a depth of 60
inches or more. In some areas the dark color of the
surface soil extends to a depth of more than 20 inches.

Included with this soil in mapping are small areas of
the very poorly drained Scott Variant, which is in small
depressional areas, and the more sloping Ulysses soils.
The Ulysses soils have less clay in the subsoil than the
Keith soil has. Included soils make up less than 10
percent of the unit.

This Keith soil has moderate permeability, and high
available water capacity. The intake rate of irrigation
water is moderately low. Organic matter content is
moderate. Runoff is slow.

Most all of the acreage of this soil is in cultivated
crops. A few areas are used as rangefand.

Under dryfarming, this soil is suited to growing winter
wheat and grasses and legumes for hay and pasture.
The lack of precipitation is the major limitation, although
soil blowing is a very slight hazard where the surface is
not adequately protected by close-growing crops or by
crop residue. Such practices as stubble mulching,
disking, and chiseling that leave crop residue on the
surface help prevent soil blowing as well as conserve
moisture.

If irrigated, this soil is suited to corn, alfalfa, and grain
sorghum. Soil blowing is the most serious hazard. Such
practices as disking and chiseling that leave crop residue
on the surface help prevent soil blowing. Efficient
management of the irrigation water is needed. A
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sprinkler or gravity system of irrigation can be used on
this soil.

This soil is suited to rangeland. This use is very
effective in controlling soil blowing. Overgrazing by
livestock or haying at the wrong time or with the wrong
methods reduces the protective cover and causes
deterioration of the native plants. Overgrazing also can
result in severe soil losses by soil blowing. Proper
grazing use, timely deferment of grazing or haying, and a
planned grazing system helps maintain or improve the
range condition.

This soil is suited to growing trees and shrubs in all
types of windbreaks and shelterbelts. Competition for
moisture from grasses and weeds are principal hazards
to the establishment of seedlings. This can be overcome
by good preparation and cultivation between rows with
conventional equipment. Selected herbicides can also be
used to help control weeds between rows.

This soil is generally suited to septic tank absorption
fields. Sewage lagoons need to be lined or sealed to
prevent seepage. Foundations for buildings need to be
strengthened and backfilled with coarse materials to
prevent damage by the shrinking and swelling of the soil.
Roads and streets need to be designed so that the
surface pavement and base material are thick enough to
compensate for the low strength of the soil material.
Coarser grained base material can be used to ensure
better performance.

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

KeB—Keith silt loam, 1 to 3 percent slopes. This
deep, very gently sloping, well drained soil is mostly on
uplands. A few small areas are on stream terraces.
Individual areas of this unit are irregular in shape from 5
acres to more than 1,000 acres in size.

Typically, the surface layer is grayish brown, very
friable silt loam about 12 inches thick. The subsoil is
about 17 inches thick. The upper part is brown and pale
brown, friable silty clay loam. The lower part is very pale
brown, very friable silt loam. The underlying material is
light gray silt loam to a depth of 60 inches or more. In a
few areas the surface soil is lighter in color. In other
areas the dark colors of the upper layers extend to a
depth of more than 20 inches.

Included with this soil in mapping are small areas of
the more sloping Ulysses soils. The Ulysses soils have
less clay in the subsoil than the Keith soil has. This
included soil makes up less than 10 percent of the unit.

The Keith soil has moderate permeability and high
available water capacity. The intake rate for irrigation
water is moderately low. Organic matter content is
moderate. Runoff is slow to medium.

Most all of the acreage of this map unit is in cultivated
crops. Some areas are irrigated when water is available.
A few areas are used as rangeland.

Soil survey

Under dryfarming, this soil is suited to growing winter
wheat, corn, and grasses and legumes for hay and
pasture. Water erosion and soil blowing are hazards
where the surface is not adequately protected. Such
practices as stubble mulching, disking, and chiseling that
leave crop residue on the surface help prevent soil
blowing and water erosion as well as conserve moisture.
Channel terraces are being used to reduce water loss
during heavy rains and to hold more moisture in the soil
for crops. Leaving fields in summer fallow builds up
moisture for winter wheat. Incorporating crop residue into
the plow layer helps to maintain and to improve the
organic matter content, fertility, and soil tilth and also to
increase infiltration of water.

If irrigated, this soil is suited to growing corn, alfalfa,
and grain sorghum. Soil blowing and water erosion are
the principal hazards. Such practices as disking and
chiseling that leave crop residue on the surface help
prevent soil blowing and water erosion. Terraces are
being used to reduce loss of water and soil during heavy
rains. Sprinkler irrigation systems can be used on this
soil. Gravity systems are also suited where the soil has
been leveled or a suitable grade is established to
prevent water erosion.

This soil is suited to rangeland. Overgrazing by
livestock or haying at the wrong time or with the wrong
methods reduces the protective cover and causes
deterioration of the plants. Overgrazing reduces the
effectiveness of the protective cover in controlling soil
blowing and water erosion. Proper use, timely deferment
of grazing or haying, and a planned grazing system help
maintain or improve the range condition and keep the
soil in good condition.

This soil is suited to growing trees and shrubs in all
types of windbreaks. Competition for moisture from grass
and weeds is the principal hazard to the establishment
of seedlings. This can be overcome by good site
preparation and by timely cultivation between rows of
trees. Some herbicides can also be used in helping to
control weeds.

This soil is generally suited to septic tank absorption
fields. 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 buildings
need to be strengthened and backfilled with coarse
materials to prevent damage by the shrinking and
swelling of the soil. Roads and streets need to be
designed so that the surface pavement and base
material are thick enough to compensate for the low
strength of the soil material. Coarser grained base
material can be used to ensure better performance.

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

KeC—Keith silt loam, 3 to 6 percent slopes. This
deep, gently sloping, well drained soil is mostly on
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uplands. A few small areas are on stream terraces.
Individual areas of this unit are irregular in shape and
range from 3 acres to approximately 150 acres in size.
Typically, the surface layer is grayish brown, very
friable siit loam about 6 inches thick. The subsoil is
about 22 inches thick. The upper part is dark grayish
brown and brown, friable silty clay loam. The lower part
is pale brown, friable silt loam. The underlying material is
pale brown silt loam to a depth of 60 inches or more. In

a few small areas the surface soil may be lighter in color.

and may contain more clay. In some concave areas the
surface layer is more than 20 inches thick.

Included with this soil in mapping are small areas of
the more sloping Ulysses siit loam. The Ulysses soils
have less clay in the subsoil than the Keith soil has. This
included soil makes up less than 10 percent of the unit.

Organic matter content in the Keith soil is moderate.
This soil has moderate permeability and high available
water capacity. The intake rate for irrigation water is
moderately low. Runoff is medium.

Most of the acreage of this map unit is in cultivated
crops. A few areas are used as rangeland.

Under dryfarming, this'soil is suited to winter wheat,
grasses, and legumes for hay and pasture. Water
erosion and soil blowing are hazards where the surface
is not adequately protected by close-growing crops or
crop residue. Such practices as stubble mulching,
disking, and chiseling that leave crop residue on the
surface help control soil blowing and water erosion as
well as conserve moisture. Terraces are being used to
reduce water and soil loss during heavy rains and hold
more moisture in the soil for crops.

If irrigated by a sprinkler system, this soil is suited to
corn, alfalfa, and grain sorghum. Water erosion is a
serious hazard. Such practices as disking and chiseling
that leave crop residue on the surface help reduce water
erosion. Terraces are being used to reduce water and
soil loss during heavy rains.

This soil is suited to rangeland. This use is very
effective in controlling soil blowing and water erosion.
Overgrazing by livestock or haying at the wrong time or
with the wrong methods reduces the protective cover
and causes deterioration of the native plants.
Overgrazing also can result in severe soil losses by
water erosion. Proper grazing use, timely deferment of
grazing or haying, and a planned grazing system helps
maintain or improve the range condition.

This soil is suited to growing trees and shrubs in all
types of windbreaks. Competition for moisture from
grasses and weeds is the principal hazard to the
establishment of seedlings. This can be overcome by
good site preparation and by timely cultivation between
rows of trees. Some herbicides can also be used to help
control weeds:

This soil is generally suited to septic tank absorption
fields. Sewage lagoons need to be lined or sealed to
prevent seepage, and grading is required to modify the
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slope and the shape of the lagoon. Foundations for
buildings need to be strengthened and backfilied with
coarse materials to prevent damage by the shrinking and
swelling of the soil. Roads and streets need to be
designed so that the surface pavement and base
material are thick enough to compensate for the low
strength of the soil material. Coarser grained base
material can be used to ensure better performance.

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

Ku—Kuma siit loam, 0 to 1 percent slopes. This
deep, nearly level, well drained soil is on uplands.
Individual areas of this unit are irregular in shape and
range from 5 to 500 acres in size.

Typically, the surface layer is dark grayish brown,
friable silt loam about 8 inches thick. The subsoil is
about 14 inches thick. It is grayish brown, firm silty clay
loam. A buried surface soil is at a depth of 22
inches. It is dark grayish brown, friable silt loam about 7
inches thick. The buried subsoil is about 23 inches thick.
The upper part is grayish brown and light brownish gray,
firm light silty clay loam. The lower part is light brownish
gray, friable silt loam. The underlying material is grayish
brown silt loam to a depth of 60 inches or more. In some
pedons there is no buried surface layer, and the dark
color of the surface layer extends to a depth of less than
20 inches.

Included with this soil in mapping are small areas of
the very poorly drained Scott Variant, which occurs in
small depressional areas, and the more sloping Ulysses
soils. The Ulysses soils have less clay in the subsoil than
the Kuma soil has. Included soils make up less than 10
percent of the unit.

This Kuma soil has moderate to moderately slow
permeability and high available water capacity. The
intake rate for irrigation water is moderately low. Organic
matter content is moderate. Runoff is slow.

Most all of the acreage of this soil is in cultivated
crops. Some areas are irrigated when water is available.
A few areas are used as rangeland. :

Under dryfarming, this soil is suited to growing winter
wheat, corn, and grasses and legumes for hay and
pasture. The lack of precipitation is the major limitation,
although soil blowing is a very slight hazard where the
surface is not adequately protected. Such practices as
stubble mulching, disking, and chiseling that leave crop
residue on the surface help prevent soil biowing as well
as conserve moisture. Summer fallow is used to build up
moisture for winter wheat. Incorporating crop residue into
the plow layer helps maintain and improve the organic
matter content, fertility, and soil tilth and also increases
infiltration of water.

If irrigated, this soil is suited to growing corn, alfalfa,
and grain sorghum. Soil blowing is the principal hazard.
Such practices as disking and chiseling that leave crop
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This soil is suited to rangeland. This use is very
effective in controlling soil blowing. Overgrazing by
livestock or haying at the wrong time or with the wrong
methods reduces the protective cover and causes
deterioration of the native plants. Proper stocking rates,
deferred grazing, and a planned grazing system help
maintain or improve the range condition and keep the
soil in good condition.

This soil is suited to growing trees and shrubs in all
windbreaks. Competition for moisture from grasses and
weeds is the principal hazard to the establishment of
seedlings. This can be overcome by good site
preparation and timely cultivation between rows of trees.
Herbicides can also be used to help control weeds
between rows.

This soil is generally suited to dwellings. The moderate
or moderately slow permeability of this soil is a limitation
for septic tank absorption fields, but this 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 surface pavement and base
material are thick enough to compensate for the low
strength of the soil material. Coarser grained base
material can be used to ensure better performance.

This soil is assigned to capability units llc-1, dryland,
and |-4, irrigated; Silty range site; and windbreak
suitability group 3.
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KuB—Kuma siit loam, 1 to 3 percent slopes. This
deep, very gently sloping, well drained soil is on uplands
(fig. 7). Individual areas of this unit range from 5 acres to
more than 1,000 acres in size.

Typically, the surface layer is dark grayish brown,
friable silt loam about 7 inches thick. The subsoil is 47
inches thick. The upper part is dark gray, friable silt
loam. The middle part is dark grayish brown, grayish
brown, and dark gray silty clay loam. The lower part is
light brownish gray, very friable silt loam. The underlying
material extends from a depth of 54 inches to a depth of
60 inches or more. it is pale brown, calcareous silt loam.
In some areas the dark surface layer is less than 20
inches thick, and the buried surface layer is absent.

Included with this soil in mapping are small areas of
the poorly drained Scott Variant, which is in depressional
areas, and the more sloping Ulysses soils. Ulysses soils
lack a buried soil. Included soils make up less than 10
percent of the unit.

This Kuma soil has moderate to moderately slow
permeability and high available water capacity. The
intake rate for irrigation water is moderately low. Organic Figure 7.—Profile of Kuma silt loam, 1 to 3 percent
matter content is moderate. Runoff is medium. slopes.
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Most all of this soil is in cultivated crops. Some areas
are irrigated. A few areas are used as rangeland.

Under dryfarming, this soil is suited to growing winter
wheat, corn, and grasses and legumes for hay and
pasture. Water erosion and soil biowing are hazards
where the surface is not adequately protected. Such
practices as stubble mulching, disking, and chiseling that
leave crop residue on the surface help prevent soil
blowing and water erosion as well as conserve moisture.
Flat channel terraces are being used to reduce water
and soil loss during heavy rains and to hold more
moisture in the soil for crops. Summer fallow is used to
build up moisture for winter wheat. Incorporating crop
residue and green manure crops into the plow layer
helps maintain and improve the organic matter content,
fertility, and soil tilth and also increases infiltration of
water.

If irrigated, this soil is suited to growing corn, alfalfa,
and grain sorghum. Soil blowing and water erosion are
the principal hazards. Such practices as disking and
chiseling that leave crop residue on the surface help
prevent soil blowing and water erosion. Terraces are
being used to reduce water and soil loss during heavy
rains. Sprinkler irrigation systems can be used on this
soil. Gravity systems are also suited where the soil has
been leveled or a suitable grade is established to
prevent water erosion.

This soil is suited to rangeland. This use is very
effective in controlling soil blowing and water erosion.
Overgrazing by livestock or haying at the wrong time or
with the wrong methods reduces the protective cover
and causes deterioration of the native plants.
Overgrazing also exposes the soil, which leads to soil
blowing and water erosion. Proper stocking rates,
deferred grazing, and a planned grazing system help
maintain or improve the range condition and keep the
soil in good condition.

This soil is suited to growing trees and shrubs in all
types of windbreaks. Competition for moisture from
grasses and weeds is the principal hazard to the
establishment of seedlings. This can be overcome by
good site preparation and timely cultivation between
rows of trees. Some herbicides can also be used to help
control weeds.

This soil is generally suited to dwellings. The moderate
or moderately slow permeability of this soil is a limitation
for septic tank absorption fields, but this can generally
be overcome by increasing the size of the absorption
fields. Sewage lagoons need to be lined or sealed to
prevent seepage, and grading is required to modify the
slope and the shape of the lagoon. Roads and streets
need to be designed so that the surface pavement and
base material are thick enough to compensate for the
low strength of the soil material. Coarser grained base
material can be used to ensure better performance.
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This soil is assigned to capability units lle-1, dryland,
and lle-4, irrigated; Silty range site; and windbreak
suitability group 3.

KuC—Kuma silt loam, 3 to 6 percent slopes. This
deep, gently sloping, well drained soil is on uplands.
Individual areas of this unit are irregular in shape and
range from 5 to 150 acres in size.

Typically, the surface layer is dark grayish brown,
friable silt loam about 6 inches thick. The subsoil is 30
inches thick. It is dark brown, very dark grayish brown,
and dark grayish brown silty clay loam in the upper part
and grayish brown silty clay loam in the lower part. The
underlying material is pale brown, calcareous silt loam to
a depth of 60 inches or more. In some areas the darker
colors of the surface layer may be less than 20 inches,
and the buried soil layer is absent.

Included with this soil in mapping are small areas of
Ulysses silt loam, which has less clay in the subsoil than
the Kuma soil and is lighter colored. Ulysses soils are in
the more sloping areas. Included soils make up less than
10 percent of the unit.

Organic matter content in the Kuma soil is moderate.
The soil has moderate permeability to moderately slow
permeability and high available water capacity. The
intake rate for irrigation water is moderately low. Runoff
is medium.

Most of the acreage of this map unit is in cultivated
crops. A few areas are used as rangeland.

Under dryfarming, this soil is suited to growing winter
wheat, corn, and grasses and legumes for hay and
pasture. Water erosion and soil blowing are hazards
where the surface is not adequately protected. Such
practices as stubble mulching, disking, and chiseling that
leave crop residue on the surface help prevent soil
blowing and water erosion as well as conserve moisture.
Terraces are being used to reduce water and soil loss
during heavy rains and to hold more moisture in the soi
for crops. Fields are left in summer fallow to
build up moisture for winter wheat. Incorporating crop
residue into the plow layer helps maintain and improve
the organic matter content, fertility, and soil tilth -and alse
increases infiltration of water.

If irrigated by a sprinkier system, this soil is suited to
growing corn, alfalfa, and grain sorghum. Soil biowing
and water erosion are the principal hazards. This soil is
unsuited to gravity irrigation because of the slope, which
would cause severe erosion. Such practices as disking
and chiseling that leave crop residue on the surface help
prevent soil blowing and water erosion. Terraces are
being used to reduce water and soil loss during heavy
rains.

This soil is suited to rangeland. This use is very
effective in controlling soil blowing and water erosion.
Overgrazing by livestock or haying at the wrong time or
with the wrong methods reduces the protective cover
and causes deterioration of the native plants.
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Overgrazing also can result in severe soil losses by
water erosion. Proper grazing use, timely deferment of
grazing or haying, and a planned grazing system help
maintain or improve the range condition.

This soil is suited to growing trees and shrubs in all
types of windbreaks. Competition for moisture from
grasses and weeds is the principal hazard to the
establishment of seedlings. This can be overcome by
cultivating between the rows with conventional
equipment. Careful use of appropriate herbicides in the
row can also help control undesirable weeds and
grasses. Irrigation can provide supplemental moisture
during periods of low rainfall.

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

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

Ma—McCash very fine sandy loam, 0 to 1 percent
slopes. This deep, nearly level, well drained soil is in
swales and colluvial positions on uplands. Individual
areas of this unit are commonly long and narrow and
range from 5 to 150 acres in size.

Typically, the surface layer is brown, very friable very
fine sandy loam about 8 inches thick. The subsurface
layer is dark grayish brown, very friable very fine sandy
loam about 7 inches thick. The subsoil is very friable,
very fine sandy loam about 21 inches thick. It is dark
grayish brown in the upper part and brown in the lower
part. The underlying material is brown loamy very fine
sand to a depth of 60 inches or more. In some areas the
dark color of the surface layer extends to a depth of less
than 20 inches. Also, in places the subsoil contains more
clay than the McCash soil.

Included with this soil in mapping are small areas of
Jayem and Sarben soils. Jayem and Sarben soils have
more fine sand in the profile than the McCash soil, and
the darker colors do not extend below 20 inches. These
soils are in higher positions in the landscape. Included
soils make up less than 10 percent of the unit.

Permeability in the McCash soil is moderate. Available
water capacity is high. Organic matter content is
moderately low. The intake rate for irrigation water is
moderate. Runoff is slow. The soil is easily tilled through
a wide range of moisture conditions.

Soil survey

Most of the acreage of this soil is cultivated, and the
rest is in native or reseeded grasses that are grazed or
mowed for hay. Some areas are irrigated.

Under dryfarming, this soil is suited to corn, wheat,
and grasses and legumes. The lack of precipitation is
the major limitation, although soil blowing is a slight
hazard where the surface is not adequately protected by
growing crops or crop residue. Such practices as
summer fallow, stubble muiching, disking, and chiseling
that leave crop residue on the surface are used to build
up and to conserve moisture and to reduce soil blowing.

If irrigated by a sprinkler system, this soil is suited to
corn, alfalfa, and introduced grasses. Corn is the main
irrigated crop. Gravity irrigation systems may not be as
feasible because the surrounding, undulating soils take in
water at a moderately high rate. Soil blowing is the most
serious hazard. Such practices as disking and chiseling
that leave crop residue on the surface help prevent soil
blowing. Incorporating crop residue into the plow layer
and the application of fertilizers help improve and
maintain the fertility of the soil. Efficient management of
the irrigation water is needed to prevent over-irrigation
and loss of plant nutrients.

This soil is suited to rangeland. This use is very
effective in controlling soil blowing and water erosion.
Overgrazing by livestock or haying at the wrong time or
with the wrong methods reduces the protective cover
and causes deterioration of the native plants. Proper
grazing use, timely deferment of grazing or haying, and a
system that alternates grazing with rest each year help
maintain or improve the range condition.

This soil is suited to growing trees and shrubs in all
types of windbreaks. Competition for moisture from
grasses and weeds is the principal hazard to the
establishment of seedlings. Cultivating between rows
and the use of selected herbicides to kill weeds around
young trees help conserve moisture.

This soil is generally suited to septic tank absorption
fields and dwellings. Sewage lagoons need to be lined or
sealed to prevent seepage. The walls or sides of shallow
excavations need to be shored to prevent sloughing or
caving. Damage to roads and streets by frost action can
be reduced by providing good surface drainage. -
Crowning the road by grading and constructing adequate
side ditches help provide the needed surface drainage.

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

MaB—McCash very fine sandy loam, 1 to 3 percent
slopes. This deep, very gently sloping, well drained soil
is on uplands. Individual areas of this soil range from 5
to 50 acres in size.

Typically, the surface layer is dark grayish brown, very
friable very fine sandy loam about 12 inches thick. The
subsoil is very friable very fine sandy loam about 17
inches thick. It is dark grayish brown and brown. The
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underlying material is pale brown very fine sandy loam to
a depth of 60 inches or more. In a few small areas the
texture of the underlying material may be silt loam. Also,
in a few areas the color of the surface soil extends to a
depth of more than 20 inches.

included with this soil in mapping are smail areas of
Jayem, Keith, and Kuma soils. Jayem soils are coarser
textured than the McCash soil is. Keith and Kuma soils
have more clay in the subsoil. These soils are in slightly
higher positions in the landscape. Included soils make up
less than 10 percent of the mapped area.

Permeability in the McCash soil is moderate, and
available water capacity is high. Runoff is slow. Organic
matter content is moderately low. The intake rate for
irrigation water is moderate. The surface layer is very
friable and easily tilled through a wide range of moisture
conditions.

Most of the acreage of this soil is in cultivated crops.
The rest is in native or reseeded grasses, which are
grazed or mowed for hay.

Under dryfarming, this soil is suited to corn, wheat,
and grasses and legumes. Soil blowing is the principal
hazard on this soil. Such practices as summer fallow and
stubble mulching, disking, and chiseling that leave crop
residue on the surface are used to build up and to
conserve moisture and to reduce the hazard of soil
blowing. Terraces are used to reduce the runoff from
heavy rains.

If irrigated, this soil is suited to corn, alfalfa, and
introduced grasses. Soil blowing is the most serious
hazard. Such practices as disking and chiseling that
leave crop residue on the surface help reduce soil
blowing. A sprinkler system of irrigation can be used on
this soil. Gravity systems are also suited where the soil
has been leveled or has been suitably graded to prevent
water erosion. Incorporating crop residue into the plow
layer and the application of fertilizers help improve and
maintain the fertility of the soil.

This soil is suited to rangeland. This use is very
effective in controlling soil blowing and water erosion.
Overgrazing by livestock or haying at the wrong time or
with the wrong methods reduces the protective cover
and causes deterioration of the native plants.
Overgrazing also can result in severe soil losses by
water erosion. Proper grazing use, timely deferment of
grazing or haying, and a system that alternates grazing
with rest each year helps maintain or improve the range
condition.

This soil is suited to growing trees and shrubs in all
types of windbreaks and shelterbelts. Competition for
moisture from grasses and weeds are principal hazards
to the establishment of seedlings. Good site preparation,
cultivation between rows, or the use of selected
herbicides around young trees helps to conserve
moisture for the trees.

This soil is generally suited to septic tank absorption
fields and dwellings. Sewage lagoons need to be lined or
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sealed to prevent seepage, and grading is required to
modify the slope and shape the lagoon. The walls or
sides of shallow excavations need to be shored to
prevent sloughing or caving. Damage to roads and
streets 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.

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

Mc—McCook silt loam, 0 to 2 percent slopes. This
deep, nearly level, well drained soil is on bottom lands.
Flooding is rare. Individual areas of this unit are
commonly long and narrow and range from 5 acres to
several hundred acres in size.

Typically, the surface layer is dark grayish brown,
friable silt loam about 13 inches thick. The transitional
layer is pale brown, friable silt loam about 7 inches thick.
The underlying material is stratified pale brown, light
brownish gray, and dark grayish brown silt loam and very
fine sandy loam to a depth of 60 inches or more. In
some areas the color of the surface soil extends to a
depth of more than 20 inches.

Included with this soil in mapping are small areas of
Bridget and Duroc soils. Bridget soils do not have any
stratified layers in the profile. Duroc soils have more clay
in the profile than the McCook soil has, and the dark
colors extend below a depth of 20 inches. Both Bridget
and Duroc soils are in higher positions in the landscape.
Included soils make up less than 10 percent of the unit.

Permeability in the McCook soil is moderate. Available
water capacity is high. The intake rate for irrigation water
is moderate. Runoff is slow. Organic matter content is
moderate. The soil is easily tilled through a wide range
of moisture conditions.

Most of the acreage of this soil is in cultivated crops,
and the rest is in native or reseeded grasses, which are
grazed or mowed for hay. Most of the cropland is
irrigated.

Under dryfarming, this soil is suited to corn, wheat,
and grasses and legumes. The lack of precipitation is a
major limitation, although soil blowing is a slight hazard
where the surface is not adequately protected by
growing crops or crop residue. Such practices as
summer fallow and stubble mulching, disking, and
chiseling are used to build up and to conserve moisture
and o prevent soil blowing. Incorporating crop residue
into the plow layer and the use of fertilizers help to
maintain good fertility in the soil.

If irrigated, this soil is suited to alfalfa, wheat, and
introduced grasses. Corn is the main irrigated crop. Soil
blowing is the most serious hazard where the surface is
not adequately protected by close-growing crops or crop
residue. Such practices as disking and chiseling that
leave crop residue on the surface help reduce soil
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biowing. Both gravity and sprinkler systems can be used.
Efficient management of the irrigation water is needed to
prevent overirrigation and loss of plant nutrients.
Incorporating crop residue into the plow layer and the
application of fertilizers help improve and maintain the
fertility of the soil.

This soil is suited to rangeland. This use is very
effective in controlling soil blowing. Overgrazing by
livestock or haying at the wrong time or with the wrong
methods reduces the protective cover and causes
deterioration of the native plants. Proper grazing use,
timely deferment from grazing or haying, and a system
that alternates grazing with rest each year help maintain
or improve the range condition.

This soil is suited to growing trees and shrubs in all
types of windbreaks. Competition for moisture from
grasses and weeds is the principal hazard to the
establishment of seedlings. Cultivating between rows
and the use of selected herbicides to kill weeds around
young trees help conserve moisture.

The hazard of rare flooding needs to be considered if
this soil is to be used for sanitary facilities and building
sites. Dwellings and buildings can be constructed on
elevated, well compacted fill material as protection
against flooding. Dikes are needed to protect sewage
lagoons from 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. Damage to roads by frost
action can be reduced by providing good surface
drainage. Crowning the roads 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; Silty Lowland range site; and
windbreak suitability group 1.

Md—McCook siit loam, occasionally flooded, 0 to 2
percent slopes. This deep, nearly level, moderately well
drained soil is on bottom lands. This soil is occasionally
flooded. Individual areas of this unit are commonly long
and narrow and range from 5 acres to several hundred
acres in size.

Typically, the surface layer is grayish brown, friable silt
loam about 12 inches thick. The transitional layer is
pale brown, friable silt loam about 12 inches thick. The
underlying material is stratified to a depth of 60 inches or
more. The upper part is very pale brown silt loam, the
middle part is very pale brown very fine sandy loam, and
the lower part is pale brown sand and coarse sand. In
some areas the color of the surface soil extends to a
depth of more than 20 inches.

Included with this soil in mapping are small areas of
Bankard, Gannett, and Gibbon soifs. Bankard soils have
more sand and gravel in the profile than the McCook soil
has. They are in the same positions in the landscape.
Gannett soils have more clay than the McCook soil has
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and are in lower positions in the landscape. They have a
water table within 24 inches from the surface. Gibbon
soils have a water table from 2 to 5 feet from the
surface. They are in similar positions in the landscape.
Included soils make up less than 10 percent of the unit.

Permeability in this McCook soil is moderate, and
available water capacity is high. The intake rate for
irrigation water is moderate. Runoff is slow. Organic
matter content is moderate. The soil is easily tilled
through a wide range of moisture conditions.

Most of the acreage of this soil is in cultivated crops.
The rest is in native or reseeded grasses, which are
grazed or mowed for hay.

Under dryfarming, this soil is suited to corn, wheat,
and grasses and legumes. Occasional flooding is a
hazard. Also, soil blowing is a hazard where the surface
is not adequately protected by close-growing crops or
crop residue. Dams, dikes, or diversions can be used to
help protect the fields from occasional flooding. Such
practices as disking and chiseling are used to build up
and conserve moisture in the soil and to prevent soil
blowing. Incorporating crop residue into the plow layer
and using commercial fertilizers help maintain fertility in
the soil.

If irrigated, this soil is suited to corn, alfalfa, wheat,
and introduced grasses. Corn is the main irrigated crop.
Soil blowing is the most serious hazard and can be
controlled with disking and chiseling that leave crop
residue on the surface. Efficient management of
irrigation water is needed to prevent overirrigation and
loss of plant nutrients. Incorporating crop residue into
the plow layer and applying fertilizers help improve and
maintain the fertility of the soil.

This soil is suited to rangeland. This use is very
effective in controlling soil blowing. Overgrazing by
livestock or haying at the wrong time or with the wrong
methods reduces the protective cover and causes
deterioration of the native plants. Proper grazing use,
timely deferment of grazing or haying, and a system that
alternates grazing with rest each year help to maintain or
improve the range condition.

This soil is suited to growing trees and shrubs in all
types of windbreaks. Compaetition for moisture from
grasses and weeds is the principal hazard to the
establishment of seedlings. Cultivating between rows
and the use of selected herbicides to kill weeds around
young trees help conserve moisture.

This soil is not suited to sanitary facilities and building
sites because of occasional flooding. A suitable alternate
site should be considered. 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 liw-6, irrigated; Silty Lowland range site; and
windbreak suitability group 1.
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MfB—McCook silt loam, channeled, 0 to 3 percent
slopes. This deep, well drained soil is on flood plains.
The soil 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. This soil is subject to
occasional flooding. 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.
Individual areas are long and narrow and range from 5 to
100 acres.

Typically, the surface layer is grayish brown, friable silt
loam about 6 inches thick. The upper part of the
underlying material is pale brown silt loam to a depth of
40 inches and is stratified with thin lenses of dark
colored material. The middle part is very pale brown
loamy very fine sand about 5 inches thick. The lower
part is very pale brown very fine sandy loam to a depth
of 60 inches or more.

Included with this soil in mapping are small areas of
Gannett and Gibbon soils. Gannett soils have more clay
than the McCook soil. They have a water table within 18
inches of the surface. They are in lower, depressional
areas. Gibbon soils have a water table from 1.5 to 3.5
feet of the surface. Gibbon and McCook soils are in the
same position in the landscape. Included soils make up
3 to 10 percent of the unit.

Permeability in this McCook soil is moderate, and
available water capacity is high. Runoff is slow. Organic
matter content is moderate. The seasonal high water
table is usually below a depth of 6 feet.

Most of the acreage of this soil is in rangeland. Some
large areas are covered by trees and shrubs. Occasional
overflow, streambank cutting, and channel changes
make this soil unsuitable for cultivation.

This soil is suited to rangeland. This use is effective in
controlling soil blowing and water erosion. Overgrazing
by livestock and deposition of silt reduce the protective
cover and cause deterioration of the native plants.
Proper grazing use and a system that alternates grazing
with rest each year help maintain or improve range
condition. :

The areas that are covered with trees and shrubs

provide good cover and habitat for many kinds of wildlife.

This soil is generally unsuited to windbreak plantings
of any kind because of streambank cutting and changing
channels. Some areas can be used for wildlife or
forestation plantings if trees and shrubs are hand
planted.

This soil is unsuited to dwellings, septic tanks, or
sewage lagoons because of occasional flooding.
Alternate sites at higher elevations should be selected.
Constructing roads on suitable, well compacted fill
material above flood level and providing adequate side
ditches and culverts help protect roads from fiood
damage.

This soil is assigned to capability unit Viw-7, Silty
Overflow range site, and windbreak suitability group 10.
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Pt—Pits, sand and gravel. This map unit consists
mostly of excavated pits which are filled with water and
from which sand and gravel are removed. in most of the
areas, gravel is being pumped from water-filled pits, and
the areas are subject to constant changes in shape and
size. Piles and ridges of waste sand and gravel border
the pits. Areas range from 5 to 40 acres in size.

Included with this unit in mapping are oid pits that are
no longer being used and an area of silty material
deposited on the surface by a dredger used to clean out
irrigation canals.

Abandoned pits are not suitable for cultivation and
have little value for range unless vegetation is
reestablished. Some of these areas can be developed
for recreation, especially fishing, and some provide
limited cover for wildlife. Planting native grass and trees
on these areas helps control soil blowing. Species
selected must be suited to sandy, droughty conditions
and low fertility.

Most of the gravel pits are privately owned and
operated. Sand and gravel extracted from these pits are
used mostly for roads and building material.

This map unit is assigned to capability unit Viils-1 and
windbreak suitability group 10.

SaB—Sarben loamy very fine sand, 0 to 3 percent
slopes. This deep, nearly level to very gently sloping,
well drained soil is on uplands. individual areas of this
unit range from 5 acres to about 100 acres in size.

Typically, the surface layer is pale brown, very friable
loamy very fine sand about 4 inches thick. The
transitional layer is pale brown loamy very fine sand
about 8 inches thick. The underlying material is light
brownish gray and pale brown loamy very fine sand to a
depth of 60 inches or more. In some areas the dark
surface layer is more than 7 inches thick.

Included with this soil in mapping are small areas of
McCash soils. McCash soils have darker colors that
extend to a depth of more than 20 inches and contain
less fine sand than the Sarben soil. They are in swales.
The included soil makes up less than 10 percent of the
unit.

Available water capacity in this Sarben soil is
moderate, and permeability is moderately rapid. Organic
matter content is low in the Sarben soil. The intake rate
of water is high. This soil is easily tilled. Surface runoff is
slow.

Most of the acreage of this soil is in cultivated crops.
The rest is in native or reseeded grasses, which are
grazed or mowed for hay.

Under dryfarming, this soil is suited to corn, winter
wheat, and grasses and legumes. Soil blowing is a
severe hazard, and low fertility is a limitation. Such
practices as summer fallow and stubble mulching,
disking, and chiseling are used to build up and to
conserve moisture and to reduce the hazards of soil
biowing. Incorporating crop residue into the plow layer
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helps maintain and improve the organic matter content,
fertility, and soil tilth. Fertilizers are used to build up the
fertility of the soil.

If irrigated by a sprinkler system, this soil is suited to
corn, alfalfa, and introduced grasses. Soil blowing is a
severe hazard that can be reduced by leaving a crop
residue on the soil surface. Incorporating crop residue
into the plow layer helps maintain and improve the
organic matter content, fertility, and soil tilth.

This soil is suited to gravity irrigation if the slope is
from 0 to 1.5 percent and maximum iength of the run is
from 300 to 500 feet. The high intake rate of water is a
limitation to the length of runs. Soil blowing is a severe
hazard in the spring time. It can be overcome by leaving
a crop residue on the surface. Incorporating crop residue
and green manure crops into the plow layer helps
maintain and improve the organic matter content, fertility,
and soil tilth.

This soil is suited to rangeland. This use is very
effective in controlling water erosion and soil blowing.
Overgrazing by livestock or haying at the wrong time or
with the wrong methods reduces the protective cover
and causes deterioration of the native plants.
Overgrazing can also cause severe losses by soil
blowing and create small blowouts. Proper grazing use,
timely deferment of grazing or haying, and a system that
alternates grazing with rest each year help maintain or
improve the range condition.

This soil is suited to growing trees and shrubs in all
types of windbreaks. Soil blowing and competition from
grasses and weeds are principal hazards to the
establishment of seedlings. Soil blowing can be
controlled by maintaining strips of sod or by a cover crop
between the rows of trees. Selected herbicides can help
kill weeds in tree rows.

This soil is generally suited to use as septic tank
absorption fields and dwellings. Sewage lagoons need to
be lined or sealed to prevent seepage. The walis or
sides of shallow excavations can be temporarily shored
to prevent sloughing or caving.

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

SaC—Sarben loamy very fine sand, 3 to 6 percent
slopes. This deep, gently sloping, well drained soil is on
uplands. Individual areas of this unit range from 5 acres
to several hundred acres in size.

Typically, the surface layer is brown, friable loamy very
fine sand about 7 inches thick. The transitional layer is
brown loamy very fine sand about 6 inches thick. The
underlying material is light yellowish brown loamy very
fine sand to a depth of 60 inches or more. In some
areas the thickness of the transitional layer may be less
or the thickness of the dark surface layer is more than 7
inches.
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Included with this soil in mapping are small areas of
McCash soils. McCash soils have darker colors that
extend to a depth of more than 20 inches and contain
less fine sand than the Sarben soil. They are in swales.
The included soil makes up less than 10 percent of the
unit.

Available water capacity in the Sarben soil is
moderate. Permeability is moderately rapid. Organic
matter content is low. The intake rate of irrigation water
is high. This soil is easily tilled. Surface runoff is slow.

Most of the acreage of this soil is in cultivated crops.
The rest is in native or reseeded grasses, which are
grazed or mowed for hay.

Under dryfarming, this soil is poorly suited to corn,
winter wheat, and grasses and legumes. Soil blowing is a
severe hazard, and low fertility is a limitation. Such
practices as summer fallow and stubble mulching and
disking are used to build up and conserve moisture in
the soil and to reduce the hazards of soil blowing.
Incorporating crop residue into the plow layer helps
maintain and improve the organic matter content, fertility,
and soil tilth. Fertilizers are used to build up the fertility
of the soil.

it irrigated by a sprinkler system, this soil is suited to
corn, alfalfa, and introduced grasses. Soil blowing is a
severe hazard that can be reduced by leaving crop
residue on the surface. Incorporating crop residue into
the plow layer helps maintain and improve the organic
matter content, fertility, and soil tiith. This soil is unsuited
to gravity irrigation because of the high intake rate of
water and the undulating topography of the landscape.

This soil is suited to rangeland. This use is very
effective in controlling soil blowing and water erosion.
Overgrazing by livestock or haying at the wrong time or
with the wrong methods reduces the protective cover
and causes deterioration of the native plants.
Overgrazing also can lead to severe losses by soil
blowing, which can create small blowouts. Proper grazing
use, timely deferment of grazing or haying, and a system
that alternates grazing with rest each year help maintain
or improve the range condition. Seeding to range may be
needed to stabilize severely eroded cropland.

This soil is suited to growing trees and shrubs in all
types of windbreaks. Soil blowing and competition from
grasses and weeds are principal hazards to the
establishment of seedlings. Soil blowing can be
controlled by maintaining strips of sod or a cover crop
between the rows of trees. Trees can be planted on the
contour in combination with terraces to help prevent
erosion. Selected herbicides can help kill weeds in the
rows.

This soil is generally suited to septic tank absorption
fields and dwellings. Sewage lagoons need to be lined or
sealed to prevent seepage. The walls or sides of shaliow
excavations can be temporarily shored to prevent
sloughing or caving.
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This soil is assigned to capability units IVe-5, dryland,
and Ve-10, irrigated; Sandy range site; and windbreak
suitability group 5.

SaD-—Sarben loamy very fine sand, 6 to9 percent
slopes. This deep, strongly sloping, well drained soil is
on rolling uplands (fig. 8). Individual areas of this unit are
irregular in shape and range from 3 to 100 acres in size.

Typically, the surface layer is dark grayish brown, very
friable loamy very fine sand about 6 inches thick. The
transitional layer is brown, very friable loamy very fine
sand about 8 inches thick. The underlying material is
pale brown, very friable loamy very fine sand to a depth
of 60 inches or more. In cultivated areas the surface soil
may be thinner or absent where erosion has removed the
topsoil. In areas the dark color of the surface soil extends
to a depth of more than 7 inches.

Included with this soil in mapping are the coarser
textured Valent soils, which are more sloping and along
the edge of the sandhills. Also included are small areas
of the darker and more silty McCash soils in swales.
Included soils make up less than 10 percent of the unit.

This Sarben soil has moderately rapid permeability and
moderate available water capacity. The intake rate of
irrigation water is high. Organic matter content is low.
Runoff is medium.

Most of the acreage of this map unit is in rangeland.
The rest is in cultivated crops and is usually irrigated.

Under dryland farming, this soil is poorly suited to
wheat, grasses, and legumes. Soil blowing and water
erosion are hazards. Such practices as summer fallow
and stubble mulching are used to build up and conserve
moisture in the soil and to reduce the hazards ot soil
blowing and wind erosion.

This soil is poorly suited to sprinkler irrigation because
of the severe hazards of soil blowing and water erosion.
Low fertility is also a problem. Such practices as stubble
mulching and disking that leave as much residue as
possible on the soil help reduce the hazards of soil
blowing and water erosion. These practices also help
maintain and improve the organic matter content and
fertility of the soil. Fertilizers are also applied to increase
the fertility of the soil.

This soil is suited to rangeland. This use is very
effective in controlling soil blowing and water erosion.
Overgrazing by livestock or haying at the wrong time or
with the wrong methods reduces the protective cover
and causes deterioration of the native plants. Also,
overgrazing leads to severe losses by soil blowing, which
creates small blowouts. Proper grazing use, timely
deferment of grazing or haying, and a system that
alternates grazing with rest each year helps maintain or
improve the range condition. Seeding to range may be
needed to stabilize severely eroded cropland.

This soil is suited to growing trees in windbreaks. Sod
should be maintained between rows of trees to reduce

Figure 8.—Profile of Sarben loamy very fine sand.

31



32

the hazard of soil blowing. Areas near the trees can be
hoed by hand. Irrigation can provide supplemental water
during times of insufficient moisture.

Land shaping and installing the septic tank absorption
fields on the contour are generally necessary for proper
operation. Sewage lagoons need to be lined or sealed to
prevent seepage, and grading is required to modify the
slope and shape the lagoon. 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 temporarily shored
to prevent sloughing or caving.

This soil is assigned to capability units 1Ve-5, dryland,
and IVe-10, irrigated; Sandy range site; and windbreak
suitability group 7.

SaE—Sarben loamy very fine sand, 9 to 20 percent
slopes. This deep, strongly sloping to steep, well
drained soil is on uplands. Individual areas of this unit
are irregular in shape and range from 3 to 300 acres in
size.

Typically, the surface layer is grayish brown, very
friable loamy very fine sand about 6 inches thick. The
transitional layer is pale brown, very friable loamy very
fine sand about 6 inches thick. The underlying material is
very pale brown, loose loamy very fine sand to a depth
of 60 inches or more. The surface soil may be thinner in
places. In some areas the dark color of the surface layer
extends to a depth of more than 10 inches.

Included with this soil in mapping are the coarser
textured Valent soils, which are more sloping and along
the edge of the sandhills. This included soil makes up
less than 10 percent of the unit.

The Sarben soil has moderately rapid permeability and
moderate available water capacity. Organic matter
content is low. Runoff is medium.

Most of the acreage of this map unit is in rangeland.
This soil is suited to rangeland. This use is very etfective
in controlling soil blowing and water erosion. Overgrazing
by livestock or haying at the wrong time or with the
wrong methods reduces the protective cover and causes
deterioration of the native plants. Overgrazing can lead
to severe losses by soil blowing, which creates small
blowouts. Proper grazing use, timely deferment of haying
or grazing, and a system that alternates grazing with rest
each year help maintain or improve the range condition.
Seeding to range may be needed to stabilize severely
eroded cropland. .

This soil is generally unsuited to cropland because it is
too steep and because the natural fertility and organic
matter content are low.

This soil is suited to growing trees in windbreaks. Sod
should be maintained between rows of trees to reduce
the hazard of soil blowing. Areas near the trees can be
hoed by hand. Irrigation can provide supplemental water
during times of insufficient moisture.
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On slopes of less than 15 percent, land shaping and
installation on the contour are generally necessary for
the proper operation of a septic tank absorption field.
For sewage lagoons, extensive grading is required to
modify the slopes. The lagoons need to be lined or
sealed to prevent seepage. This soil generally is not
suitable for sanitary facilities where the slope exceeds 15
percent. A suitable alternate site is needed. Dwellings
should be designed to accommodate the natural slope of
the land, or the soil can be graded to an acceptable
gradient. The walls or sides of shallow excavations need
to be shored to prevent sloughing or caving. Cuts and
fills are generally needed to provide a suitable grade for
roads.

This soil is assigned to capability unit Vie-5, dryland;
Sandy range site; and windbreak suitability group 7.

SaG—Sarben loamy very fine sand, 20 to 60
percent slopes. This deep, steep to very steep, well
drained soil is on uplands. Individual areas of this unit
are irregular in shape and range from 5 to 300 acres in
size.

Typically, the surface layer is grayish brown, very
friable loamy very fine sand about 4 inches thick. The
transitional layer is light brownish gray loamy very fine
sand about 4 inches thick. The underlying material is
very pale brown loamy very fine sand to a depth of 60
inches or more. In some areas the transitional layer may
not be present.

Included with this soil in mapping are small areas of
the coarser textured Valent soils. The Valent and Sarben
soils are in the same positions in the landscape. Also
included are small areas of the finer textured Colby soils,
which are below the Sarben soils in the landscape.
Included soils make up less than 10 percent of the unit.

This soil has moderately rapid permeability and
moderate available water capacity. Organic matter
content is low. Runoff is rapid.

All of the acreage of this unit is in rangeland. The soil
is suited to rangeland. This use is very effactive in
controlling soil biowing and water erosion. Overgrazing
by livestock reduces the protective cover and causes
deterioration of the native plants. It can also lead to
severe losses by soil blowing, which creates small
blowouts. Proper grazing use, timely deferment of haying
or grazing, and a system that alternates grazing with rest
each year help maintain or improve the range condition.

This soil is unsuitable for cultivation of the steep -
slopes because of the severe hazard of erosion.

This soil is very poorly suited to growing trees in any
type of windbreak because it is too steep.

This soil is generally unsuitable for dwellings and
sanitary facilities because of the steep and very steep
slopes. A suitable alternate site is needed. The walls or
sides of shallow excavations need to be shored to
prevent sloughing or caving. Cuts and fills are generally
needed to provide a suitable grade for roads.
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This soil is assigned to capability unit Vlle-5, dryland;
Sandy range site; and windbreak suitability group 10.

Sc—Scott Varlant silty clay loam, 0 to 1 percent
slopes. This deep, nearly level, poorly drained soil is in
depressions of the loess uplands. There is no runoff, and
water ponds for days or weeks. Individual areas range
from 5 to 50 acres in size.

Typically, the surface layer is dark gray silty clay loam
about 5 inches thick. The subsoil is about 55 inches
thick. It is dark gray heavy silty clay loam in the upper
part and gray silty clay loam in the lower part. In some
areas the subsoil may be silty clay. Also, some pedons
may have a subsurface layer of gray or light gray silt
loam,

Included with this soil in mapping are small areas of
Keith and Kuma soils. These soils have less clay in the
subsoil and are better drained than the Scott Variant.
They are in higher positions in the landscape. Included
soils make up less than 5 percent of the unit.

Permeability in the Scott Variant is slow, and available
water capacity is high. Organic matter content is
moderate. The clayey subsoil absorbs water slowly and
releases it slowly to plants. It becomes very hard when
dry. The soil is ponded during some parts of the year
and is dry during others. It is difficuit to work because it
is either too wet or too dry and hard. Maintaining good
tilth is difficult. The seasonal high water table is near or
above the surface.

Over half of the acreage of this soil is farmed, and the
rest is in grass. Some years when the annual rainfall is
below normal a crop can be grown. In years when there
is normal to above average rainfall this soil is under
water.

This soil is poorly suited to dryfarming. it is somewhat
suited to winter wheat, forage sorghum, and introduced
grasses, which do not require tillage in early spring.
Constructing terraces around the depressions helps to
reduce the risk of flooding from run-in water. Pits, or dug-
outs, in the lowest part of the depression help to
concentrate run-in water in a small area and help to dry
out the soil. Incorporating crop residue into the plow
layer and avoiding tilling when the soil is wet help
maintain good tilth. This soil is not suited to irrigation.

This soil is not suited to rangeland, trees, or shrubs.

This soil is generally not suited to sanitary facilities
and building site development because of ponding and
slow permeability. Alternate sites should be selected.
Constructing roads on suitable, well compacted fill
material above the ponding level and providing adequate
side ditches and culverts help protect roads from
damage by ponding and wetness from the seasonal
water table. Damage to roads by frost action can be
reduced by providing good surface drainage and by the
use of gravel in the subgrade as a moisture barrier.
Crowning the road by grading and constructing adequate
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side ditches help to provide the needed surface
drainage.

This soil is assigned to capability unit IVw-2, dryland,
and windbreak suitability group 10.

UsC—Ulysses silt loam, 3 to 6 percent slopes. This
deep, gently sloping soil is well drained. It is on narrow
ridgetops and the lower part of side slopes of the loess
uplands. Individual areas of this unit are irregular in
shape and range from 5 to 50 acres in size.

Typically, the surface layer is grayish brown, friable silt
loam about 7 inches thick. The subsoil is brown, heavy,
friable .silt loam about 6 inches thick. The underlying
material is very pale brown, calcareous silt loam to a
depth of 60 inches or more. In some areas the color of
the surface layer extends to a depth of less than 7
inches.

included with this soil in mapping are small areas of
Colby soils, which have a surface soil less than 6 inches
thick. The Colby soils are typically steeper. Also included
are Keith and Kuma soils, which have a more developed
subsoil than the Ulysses soil. These three soils are in the
same position in the landscape. Kuma soils have dark
colors extending below 20 inches. Included soils make
up less than 10 percent of the unit.

Organic matter content in the Ulysses soil is moderate.
The soil has a high available water capacity and
moderate permeability. Runoff is medium. The intake
rate for irrigation water is moderate.

Most of the acreage of this unit is in native or
introduced grasses. Some small areas are used for
dryfarming.

Under dryfarming, this soil is suited to growing wheat
and grasses and legumes for hay and pasture. Soil
blowing and water erosion are hazards where the
surface is not adequately protected by close-growing
crops or crop residue. Terraces reduce soil loss by water
erosion and hold more moisture in the soil for crops.
Such practices as summer fallow and stubble mulching,
disking, and chiseling are used to build up the moisture
in the subsoil and reduce soil blowing.

If irrigated by a sprinkler system, this soil is suited to
growing corn, alfalfa, and grain sorghum. Efficient
management of the irrigation water is needed. Water
erosion is a hazard and can be controlled by terraces
and contour farming. Soil blowing is a hazard and can be
controlled by close-growing crops or crop residue on the
surface. This soil is unsuited to gravity irrigation systems.

This soil is suited to rangeland. This use is very
effective in controliing soil biowing and water erosion.
Overgrazing by livestock or haying at the wrong time or
with the wrong methods reduces the protective cover
and causes deterioration of the native plants.
Overgrazing also can result in severe soil losses by
water erosion. Proper grazing use, timely deferment of
grazing or haying, and a system that alternates grazing
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with rest each year help maintain or improve the range
condition.

This soil is suited to growing trees and shrubs in
windbreaks. Competition for moisture from grasses and
weeds are principal hazards to the establishment of
seedlings. This can be overcome by good site
preparation and timely cultivation between rows of trees.
Selected herbicides can also be used in helping to
control weeds. Irrigation can provide supplemental
moisture during periods of insufficient rainfall.

This soil is generally suited to septic tank absorption
fields. 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 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 surface pavement and base material are thick
enough to compensate for the low strength of the soil
material. Coarser grained base material can be used to
ensure better performance.

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

UsD—Ulysses silt loam, 6 to 9 percent slopes. This
deep, strongly sloping, well drained soil is on uplands.
Individual areas of this unit are irregular in shape and
range from 5 to 80 acres in size.

Typically, the surface layer is grayish brown, friable silt
loam about 7 inches thick. The subsoil is friable silt loam
about 6 inches thick. The underlying material is pale
brown and very pale brown, calcareous silt loam to a
depth of 60 inches or more. In some areas the surface
layer is less than 7 inches thick.

Included with this soil in mapping are small areas of
Colby soils, which have less than 7 inches of surface soil
and are typically steeper. Also included are Keith and
Kuma soils, which have a more developed subsoil than
the Ulysses soil. These soils are typically less sloping.
Included soils make up less than 10 percent of the unit.

Organic matter content in the Ulysses soil is moderate.
The soil has high available water capacity and moderate
permeability. Runoff is medium.

Most of the acreage of this unit is in native or
introduced grasses. Very few acres of this soil are
dryfarmed.

This soil is poorly suited to dryfarming. Wheat is the
dominant crop. Water erosion, which removes the
topsoil, is a severe hazard. Terraces help reduce this
hazard. Leaving this soil in native grasses or reseeding
to native grasses helps reduce erosion.

This soil is poorly suited to growing corn, alfalfa, and
grain sorghum even if sprinkler irrigated because water
erosion is a severe hazard. Terraces and farming on the
contour help reduce the loss of soil. Efficient
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management of the irrigation water is needed. This soil
is unsuited to gravity irrigation systems.

This soil is suited to rangeland. This use is very
effective in controlling soil blowing and water erosion.
Overgrazing by livestock or haying at the wrong time or
with the wrong methods reduces the protective cover
and causes deterioration of the native plants.
Overgrazing also can result in severe soil losses by
water erosion. Proper grazing use, timely deferment of
grazing or haying, and a system that alternates grazing
with rest each year help maintain or improve the range
condition. Seeding to range may be needed to stabilize
severely eroded cropland.

This soil is suited to trees and shrubs in windbreaks.
Slope and competition from grasses and weeds are
principal hazards to the establishment of seedlings.
Trees can be planted on the contour to allow normal
cultivation between the rows, and the soil can be
terraced to store moisture. Selected herbicides can be
used to help control weeds.

Land shaping and installation on the contour are
generally necessary for the proper function of a septic
tank absorption field. For sewage lagoons, grading is
required to modify the slope and shape the lagoon.
Foundations for dwellings and buildings need to be
strengthened and backfilled with coarse materials to
prevent damage by the shrinking and swelling of the soil.
Dwellings and 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 surface pavement and base
material are thick enough to compensate for the low
strength of the soil material. Coarser grained base
material can be used to ensure better performance.

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

VaD—Valent fine sand, 3 to 9 percent slopes. This
deep, gently sloping to strongly sloping, excessively
drained soil is on sandhills. Individual areas of this unit
are irregular in shape and range from 3 to 500 acres in
size.

Typically, the surface layer is grayish brown, loose fine
sand about 4 inches thick. The transitional layer is light
brownish gray, loose fine sand about 3 inches thick. The
underlying material is pale brown fine sand to a depth of
60 inches or more. Blowouts may occur in places where
all of the surface layer has been removed by soil
blowing.

Included with this soil in mapping are small areas of
the finer textured Jayem and Sarben soils, which are
less sloping and are around the edge of the Valent soils.
Also included in this unit are small outcrops of bedrock.
Included soils make up less than 10 percent of the unit,
and rock outcrops make up less than 3 percent of the
unit.
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Permeability in this Valent soil is rapid, and available
water capacity is low. Organic matter content is low. The
intake rate for irrigation water is very high. Runoff is
slow.

Most of the acreage of this map unit is in rangeland.
Some small areas are under center pivot irrigation. Corn
is the principal irrigated crop.

This soil is suited to rangeland. This use is very
effective in controlling soil blowing and water erosion.
Overgrazing by livestock or haying at the wrong time or
with the wrong methods reduces the protective cover
and causes deterioration of the native plants. Also,
overgrazing leads to severe losses by soil blowing, which
creates small blowouts. Proper grazing use, timely
deferment of haying or grazing, and a system that
alternates grazing with rest each year help maintain or
improve the range condition.

Under dryfarming, this soil is generally unsuitable for
cultivation. Even if irrigated by a sprinkler system, it is
poorly suited to cropland. Soil blowing is a hazard. By
leaving all of the crop residue that is possible on the
field and by using such practices as stubble muiching,
the chance of the soil being exposed to the wind is
reduced. Since the soil has such a high permeability
rate, much of the fertilizer applied directly to the soil
leaches down into the soil and out of reach of the plant
roots. Therefore, by applying the fertilizer through a
sprinkler irrigation system, the fertilizer is more readily
available to the plants.

This soil is suited to windbreaks. Drought resistant
trees, such as eastern red cedar and ponderosa pine,
should be used. Careful site preparation is needed to
remove weeds and grasses but leave enough residue to
prevent soil blowing. Selected herbicides can be used
within the rows of trees to control weeds.

This soil readily absorbs the effluent from septic tank
absorption fields, but it does not adequately filter the
effluent. The poor filtering capacity may result in
pollution of the underground water table. Sewage
lagoons need to be lined or sealed to prevent seepage.
This soil is generally suited to dwellings. The walls or
sides of shallow excavations need to be shored to
prevent sloughing or caving.

This soil is assigned to capability units Vle-5, dryland,
and IVe-12, irrigated; Sands range site; and windbreak
suitability group 7.

VaF-—Valent fine sand, rolling. This deep, strongly
sloping to steep, excessively drained soil is on uplands.
Slope ranges from 9 to 17 percent. Individual areas of
this unit are irregular in shape and range from 3 to 1,000
acres in size.

Typically, the surface layer is brown, loose fine sand
about 7 inches thick. The underlying material is pale
brown, loose fine sand to a depth of 60 inches or more.
In blowouts, all of the surface layer has been removed
by wind erosion.
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Included with this soil in mapping are small areas of
the finer textured Jayem and Sarben soils, which are
less sloping and at the edge of the Valent soils. Inciuded
soils make up less than 20 percent of the unit.

Permeability in this Valent soil is rapid, and available
water capacity is low. Organic matter content is low.
Runoff is slow.

Most of the acreage of this map unit is in rangeland.
This soil is suited to rangeland. This use is very effective
in controlling soil blowing (fig. 9). Overgrazing by
livestock reduces the protective cover and causes
deterioration of the native plants. Overgrazing leads to
severe losses by soil blowing, which creates small
blowouts. Proper grazing use, timely deferment of
grazing, and a system that alternates grazing with rest
each year help maintain or improve the range condition.
Seeding to range may be needed to stabilize active
blowouts.

This soil is unsuited to cropland because the main
hazard is soil blowing. Slope prevents a center pivot
irrigation system from working properly. A large amount
of land alteration is needed to reduce the slope of the
soil.

This soil is suited to windbreaks and shelterbelts. Soil
blowing and drought are severe hazards on this soil.
Leaving a strip of sod between rows and leaving other
residue on the soil help reduce the hazard of soil
blowing. Drought resistant trees, such as eastern red
cedar, should be used. Selected herbicides can be used
to control weeds within the row of trees.

This soil readily absorbs the effluent from septic tank
absorption fields, but it does not adequately filter the
effluent. The poor filtering capacity may result in
pollution of the underground water table. Sewage
lagoons need to be lined or sealed to prevent seepage,
and grading is required to modify the slope and shape
the lagoon. The walls or sides of shallow excavations
need to be shored to prevent sloughing or caving.
Dwellings and buildings need to be properly designed to
accommodate the slope, or the soil can be graded to an
acceptable gradient. Cuts and fills are generally needed
to provide a suitable grade for roads.

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

VaG—Vaient fine sand, rolly and hilly. This deep,
steep to very steep, excessively drained soil is on
uplands. Slope ranges from 14 to 60 percent. Individual
areas of this unit are irregular in shape and range from 3
to 300 acres in size.

Typically, the surface layer is grayish brown, loose fine
sand about 3 inches thick. The underlying material is
pale brown fine sand to a depth of 60 inches or more.
Blowouts are common in this  unit.

Included with this soil in mapping are small areas of
the finer textured Sarben soils, which are less sloping
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Figure 9.—Most of the acreage of Valent fine sand, rolling, is used as rangeland. This protects the soil from blowing.

and at the edge of the Valent soils. This included soil
makes up less than 10 percent of the unit.

Permeability in the Valent soil is rapid, and available
water capacity is low. Organic matter content is low.
Runoff is slow.

All of the acreage of this map unit is in rangeland. This
soil is suited to rangeland. This use is the most effective
way to control soil blowing and water erosion.
Overgrazing by livestock reduces the protective cover
and causes deterioration of the native plants.
Overgrazing leads to losses by soil blowing, which
creates blowouts. Proper grazing use, timely deferment
of grazing, and a system that alternates grazing with rest
each year help maintain or improve the range condition.
Seeding to range may be needed to stabilize active
blowouts.

This soil is very poorly suited to cropland and
windbreaks. Major land alterations would be needed to
reduce the slope of the soil.

This soil is generally unsuitable for sanitary facilities
because of the steep and very steep slopes. A suitable
alternate site is needed. The walls or sides of shallow
excavations need to be shored to prevent sloughing or
caving. Cuts and fills are generally needed to provide a
suitable grade for roads. Dwellings and buildings need to
be properly designed to accommodate the slope, or the
soil can be extensively graded to an acceptable gradient.

This soil is assigned to capability unit Vlle-5, dryland,
and windbreak suitability group 10. Valent, rolling, is
assigned to the Sands range.site and Valent, hilly, to the
Choppy Sands range site.
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use and management of the soils

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

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

Information in this section can be used to plan the use
and management of soils for crops and pasture; as
rangeland and 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

By William E. Reinch, conservation agronomist, Soil Conservation
Service.

General management needed for crops and pasture is
suggested in this section. The crops or pasture plants
best suited to the soils 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, 40
percent of the agricultural land in Hayes County is
planted to crops. The largest acreage is in wheat and
corn, followed by alfalfa and sorghum. About 20 percent
of the cropland is irrigated.

The potential of soils in Hayes County for increased
production of food is good.

managing dryfarmed cropland

Good management practices on dryfarmed cropland
are those that reduce runoff and the risk of erosion,
conserve moisture, and improve tilth. Most of the soils in
Hayes County are suitable for crop production. in many
places, however, the hazard of erosion is severe and
needs to be reduced by suitable conservation practices.

Conservation tillage systems that keep crop residue on
the surface, terraces, and contour farming help reduce
water erosion. Keeping crop residue on the surface or
growing a protective plant cover reduces sealing and
crusting of the soil during and after heavy rains. In winter
stubble catches drifting snow that can provide additional
moisture. Crop residue is also a stable bank of plant
nutrients that cannot be lost by leaching or volatilization.

Soil blowing is a hazard in Hayes County, especially
during periods of below average rainfall. Many of the
management practices that control water erosion are
also effective in controlling soil blowing. Examples of
these practices are crop residue use, conservation
tillage, and stripcropping. The overall hazard of erosion
can be reduced if areas of the more productive soils are
used for row crops and the steeper, more erodible soils
are used for close-grown crops, such as small grains
and alfalfa, or for hay and pasture. Proper land use
alone reduces the potential for erosion.

In Hayes County, rainfall is the limiting factor for crop
production, and wind and water are active as erosive
forces. A cropping system needs to be planned which
fits the soils in each field and which provides maximum
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vegetative and plant residue cover to minimize soil
blowing and water erosion.

The sequence of crops grown on a field, in
combination with the practices needed for the
management and conservation of the soil, is known as a
conservation cropping system. On dryfarmed 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. Effective cropping systems vary according
to the soils on which they are used. For example, a
conservation cropping system on Jayem loamy very fine
sand, 3 to 6 percent slopes, should include a
conservation tillage system that maintains 2,000 pounds
per acre of flat, small grain residue on the surface to
protect the soil from soil blowing and water erosion. On
Kuma silt loam, 0 to 1 percent slopes, however, 1,200
pounds of flat, small grain residue per acre protects the
soil from blowing and water erosion.

When the farmer plants crops, soils need to be
worked to prepare a seedbed, to control weeds, and to
provide a favorable place for plants to grow. Excessive
tillage, however, breaks down the granular structure in
the surface layer that is needed for good soil tilth. Steps
in the cultivation process should be limited to those that
are essential. Various methods of conservation tillage
are used in Hayes County. The conservation tillage
systems of eco-fallow, till-plant, disc or chisel, and plant
and stubble mulch are well suited to all crops grown.
Grasses can be established by drilling into a cover of
stubble without further seedbed preparation.

Ali soils that are used for cultivated crops or for
pasture should be tested to determine their need for
additional nutrients. When managing dryland soils, the
kind and amount of fertilizer to be applied should be
based on results of soil tests and on the content of
moisture in the soil at time of application. Where the
subsoil is dry and precipitation is the limiting factor in
crop production, the amount of fertilizer applied should
be slightly lower than the amount needed when the soit
is moist. Dryfarmed soil requires smaller amounts of
fertilizer because there is generally a lower plant
population. For nonlegume crops, nitrogen fertilizer is
beneficial on all soils. Phosphorus and zinc are needed
on the more eroded soils or on terraces or diversions
after construction.

The best management practices to protect and to
reduce soil erosion on Bridget and Keith soils of
subclass llc and lle are crop residue use, addition of
nutrients in fertilizers or barnyard manure, and good
agronomic practices. On Kuma, Ulysses, and other soils
of subclass llle, the best practices are: Let the crop
residue stand on the soil over winter, contour farming or
stripcropping, and a conservation tillage system that
leaves 3,000 pounds per acre of corn residue or 1,500
pounds per acre of small grains residue on the soil
surface after the crop is planted. On Ulysses and other
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soils of subclass Ve, management practices include
leaving the stand of crop residue on the soil over winter,
contour farming or stripcropping, and a conservation
tillage system that leaves 4,000 pounds per acre of corn
or sorghum residue or 2,000 pounds per acre of small
grain residue on the soil surface after planting the crops.
The conversion of cropland to pasture or hayland and
maintaining a permanent cover may be an economic
alternative for subclass IV soils (fig. 10).

Soils in Hayes County, such as Gannett and the Scott
Variant, are subject to ponding. Where the water table
cannot be lowered sufficiently for good crop growth,
crops can be planted that are tolerant to wet conditions.

Use of herbicides is a practical way to control weeds,
however, care should be taken to apply the correct kind
and the proper amount to correspond with soil
conditions. The colloidal clay and humus fraction of the
soil is responsible for the greatest part of the chemical
activity of the soil. Therefore, crop damage from
herbicides can occur on sandy sites that are low in
colloidal clay and in soils where the organic matter
content is'moderately low to low. Application rates of
herbicides need to be correspondingly lowered on these
soils.

managing Irrigated cropland

About 20 percent of all cropland in Hayes County is
irrigated. Corn is grown on 85 percent of the irrigated
cropland, and a smaller acreage is in alfalfa hay.

The irrigation water is derived from wells and irrigation
canals.

Either furrow or sprinkler systems are suited to row
crops. Alfalfa can be irrigated by borders, contour
ditches, corrugations, or sprinklers.

The cropping system on soils well suited to irrigation
consists mostly of row crops. A cropping sequence that
includes different row crops, small grain, and alfalfa or
grass helps control the cycles of disease and insects
that are commonly present if the same crop is grown
year after year. Gently sloping soils, such as Keith silt
loam, 3 to 6 percent slopes, are subject to water erosion
if they are furrow irrigated down the slope. If furrow
irrigated, these soils can be bench leveled on the
contour or irrigated with contour furrows in combination
with paraliel terraces.

Land leveling increases the efficiency of irrigation
because water can be more evenly distributed. The
efficiency of a furrow system of irrigation can be
improved by the addition of a tailwater recovery system.
Sprinkler irrigation is most satisfactory on coarser
textured soils, provided an adequate amount of water is
available. Terraces and contour farming, in addition to
conservation tillage systems that keep crop residue on
the surface, help control water erosion on soils irrigated
with a sprinkler system.
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Figure 10.—Cropland has been reseeded to grasses to control soil blowing in the Sarben-McCash-Jayem association.

On soils, such as Valent fine sand, 3 to 9 percent
slopes, and Ulysses silt loam, 6 to 9 percent slopes,
where sprinkler irrigation systems are used, the same
conservation practices that control water erosion on
nonirrigated cropland should be applied. These practices
include terraces, contour farming, and conservation
tillage practices that leave a protective cover of crop
residue on the soil after the row crop is planted. These
practices are important in conserving the supply of
surface water and in protecting soil from erosion.

If sprinkier irrigation methods are used, water should
be applied by sprinklers at a rate that the soil can absorb
without runoff. Sprinklers can be used on the more
sloping soils as well as the nearly level ones. Some
soils, such as Valent fine sand, 3 to 9 percent slopes,
are suited to sprinkler irrigation when conservation
practices are applied that control erosion. Because the
water can be carefully controlled, sprinklers have special
use in conservation, such as establishing new pasture on
moderately steep slopes. In summer, however, much
water is lost through evaporation. Wind drift can cause
uneven applications of water under some sprinkler
irrigation. systems.

Sprinkier systems are of two general kinds: Those that
operate in sets, which means they are set at a certain
location and operate there until a specified amount of
water is applied, and the moving sprinkler, which moves
across or around a field as water is applied.

Soils in the Jayem, Sarben, and Valent series are low
in organic matter, have low fertility levels, and poor water
holding capacities. This complicates management.
Because of these problems, applied nitrogen can quickly
percolate down below the crop’s rooting system and be
lost. To overcome the poor water holding capacity and
fertility level of these soils, fertilizers can be applied with
the irrigation water at frequent intervals, but applying
excess water should be avoided.

The serious and continuing threat of soil blowing can
become catastrophic as more of the Valent fine sand,
rolling and hilly, is brought into crop production. Soil
blowing damage results from the sorting action of the
erosion process that removes the finer soil particles from
the coarser soil fractions. Assistance in planning
conservation measures for effective soil blowing control
is available through the local office of the Soi
Conservation Service.
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Soil holds only a limited amount of water. Irrigation
water, therefore, is applied at regular intervals to keep
the soil moist at all times. The interval varies according
to the crop, the soil, and the time of year. The water
should be applied only as fast as the soil can absorb it.
Crop residue on the soil surface can increase intake
rates and can slow evaporation rates under sprinkler
irrigation systems.

Irrigated silt loam and loam soils in Hayes County hold
about 2 inches of available water per foot of soil depth.
A soil that is 4 feet deep and planted to a crop that
sends its roots to that depth can hold about 8 inches of
water for that crop.

Maximum efficiency for furrow irrigation is obtained 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 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 end of a
furrow-irrigated field to trap runoff of excess irrigation
tailwater. This water can then be pumped to the upper
ends of the field and used again. This practice increases
the efficiency of the irrigation system and helps conserve
the supply of underground water.

All of the soil series in Nebraska are placed in
irrigation design groups. These design groups are
described in the Nebraska Irrigation Guide, which is part
of the technical specifications for conservation in
Nebraska. Arabic numbers of the irrigation capability unit
indicate the irrigation design group to which the soils
belong.

managing pasture and hayland

Hayland or pasture should be managed for maximum
production. Once the pasture is established, the grasses
need to be kept productive. A rotation grazing system
that meets the needs of the plants and promotes
uniform grazing is important if high returns are expected.
Many forages are a good source of minerals, vitamins,
and other nutrients. A well managed pasture can thus
provide a balanced ration throughout the growing
season. Irrigated pastures require a high level of
management if they are to produce maximum returns.

A mixture of grasses and legumes ¢an be grown on
many kinds of soils, and with proper management they
will return a fair profit. They are compatible with grain
crops in a crop rotation and have beneficial soil building

"effects. This is because grasses and legumes improve
tilth, add organic matter, and reduce erosion. They are
an ideal crop for use in a conservation cropping system.

Grasses and legumes used for pasture and hay, both
dryland and irrigated, require additional plant nutrients to
obtain maximum production. The kinds and amount of
fertilizer needed should be determined by a soil test.
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if managed at a high level, irrigated pastures in Hayes -
County can produce 750 to 900 pounds of beef per acre.
Irrigated pastures are 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
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
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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 VIII. The
numerals indicate progressively greater limitations and
narrower choices for practical use. The classes are
defined as follows:

Class | soils have slight limitations that restrict their
use.

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

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

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

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

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

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

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

Capability subclasses are soil groups within one class.
They are designated by adding a small letter, e, w, s, or
¢, 1o 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.
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The acreage of irrigated and nonirrigated 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.”

prime farmiand

Prime farmiland is one of several kinds of important
farmlands 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 supply of
high quality farmland is limited, and the U.S. Department
of Agriculture recognizes that responsible levels of
government, as well as individuals, must encourage and
facilitate the use of our nation’s prime farmland with
wisdom and foresight.

Prime farmland, as defined by the U.S. Department of
Agriculture, is the land that is best suited to producing
food, feed, forage, fiber, and oilseed crops. It has the
soil quality, growing season, and moisture supply needed
to economically produce a sustained high yield of crops
when it is treated and managed using acceptable
farming methods. Prime farmland produces the highest
yields with minimal inputs of energy and economic
resources, and farming it results in the least damage to
the environment.

Prime farmland may now be in crops, pasture,
woodland, or other land, but not urban and built-up land
or water areas. It must either be used for producing food
or fiber or be available for these uses.

Prime farmland usually has an adequate and
dependable supply of moisture from precipitation or
irrigation. It also has favorable temperature and growing
season, acceptable acidity or alkalinity. It has few or no
rocks and is permeable to water and air. Prime farmland
is not excessively erodible or saturated with water for
long periods and is not frequently flooded during the
growing season. The slope ranges mainly from O to 6
percent. For more detailed information on the criteria for
prime farmland consult the local staff of the Soil
Conservation Service.

When irrigated, about 156,000 acres, or nearly 34
percent, of Hayes County meets the soil requirements
for prime farmland.

A recent trend in land use in some parts of the county
has been the loss of some prime farmlands to industrial
and urban uses. The loss of prime farmland to other
uses puts pressure on marginal lands, which generally
are more erodible, droughty, and difficult to cultivate and
are usually less productive.

Soil map units that make up prime farmland in Hayes
County are listed in this section. This list does not
constitute a recommendation for a particular land use.
Each listed map unit is shown in Table 7. For total extent
of the acreage of each map unit see Table 4. The
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location is shown on the detailed soil maps in the back
of this publication. The soil qualities that affect use and
management are described in the section “Detailed soil
map units.”

Soils that have limitations—a high water table,
flooding, or inadequate rainfall—may qualify for prime
farmland if these limitations are overcome by such
measures as drainage, flood control, or irrigation. The
measures used to overcome the limitations, if any, are
shown in parentheses after the map unit name. Onsite
evaluation is necessary to see if these limitations have
been overcome by corrective measures. In Hayes
County only the soils that are irrigated meet the
requirements for prime farmland.

rangeland

Prepared by Peter N. Jensen, range conservationist, Soil
Conservation Service.

Rangeland amounts to approximately 57 percent of
the total agricultural land in Hayes County. It is scattered
throughout the county, but the greatest concentration is
in the broken, loess hills and the sandhills. In addition,
the high water tablelands along the Stinking Water and
Willow Creeks are used primarily for native hay
production. Rangeland is the principal use of the Colby-
Ulysses and Valent soil associations.

Most of the rangeland is in the Silty, Limy Upland, Thin
Loess, Shallow Limy, Sands, and Choppy Sands range
sites. The remainder of the sites are Wet Land,
Subirrigated, Silty Overflow, Sandy Lowland, Silty
Lowland, and Sandy. The average size of ranches or
livestock farms in Hayes County is about 1,280 acres.

Raising livestock is the largest agricultural industry in
the county. Most livestock enterprises are cow and calf
operations that sell calves in the fall as feeders.

The rangeland is generally grazed during late spring to
early fall. The livestock spend the remainder of the year
grazing corn or grain sorghum (milo) aftermath in the fall
and early winter. They are fed hay (native and/or alfalfa),
silage, or both for the remainder of the winter. In
addition, the native forage is commonly supplemented
with protein.

Approximately one-half of the rangeland has been
depleted or is producing less than one-half its potential
in kinds and amounts of native plants. This is largely
because of overstocking and poor livestock distribution.
The productivity of the range can be increased by proper
range management and such improvement practices as
proper grazing use, deferment or rest, planned grazing
systems, range seeding, and weed control.

soils used as natlve hayland

Some of the soils that have a high water table are
used as meadows of native hay. The meadows are in
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the Wet Land and Subirrigated range sites. The
dominant vegetation in meadows is big bluestem, little
biuestem, Indiangrass, switchgrass, prairie cordgrass,
and various members of the sedge family. Mowing has
reduced the large population of native wildflowers.

Production of native meadows can be maintained or
improved by proper haying management. The optimum
time to mow to maintain strong plant vigor, quality, and
quantity is prior to the emergence of grass seedheads.
Mowing height is important in maintaining the stand of
grass and high forage production. Meadows should not
be mowed closer than 3 inches to maintain strong plant
vigor.

Meadows should not be grazed when the soil is wet or
when the water table is within 6 inches of the surface.
This prevents the formation of small bogs or mounds
and the difficulty in mowing during later years. Meadows
can be grazed after frost for the aftermath or regrowth.

At the end of each map unit description, the soil or
soils in that unit are placed in an appropriate range site
according to the kind or amount of vegetation that is
grown on the soil when the site is in excellent or climax
condition. The interpretations for each range site in the
county are in the technical guide in the local office of the
Soil Conservation Service. Ranchers or livestock
producers who want technical help with range
management or improvement programs can obtain help
from the local office of the Soil Conservation Service.

solls used as rangeland

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 8 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 8 foilows.

A range site is a distinctive kind of rangeland that
produces a characteristi