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This soil survey is a publication of the National Cooperative Soil Survey, a
joint effort of the United States Department of Agriculture and other federal
agencies, state agencies, the Merrick County Board of Supervisors, and the
Central Platte Natural Resources District. 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 was performed in the period 1973-77. Soil names and
descriptions were approved in 1978. Unless otherwise indicated, statements in
this publication refer to conditions in the survey area in 1978. This soil 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 Central Platte and Lower Loup Natural Resources
Districts.

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: Irrigated corn grown for seed production in an area of the Lockton
association.
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foreword

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

This soil survey is designed for many different users. Farmers, ranchers;
foresters, and agronomists can use it to evaluate the potential of the soil and
the management needed for maximum food and fiber production. Planners,
community officials, engineers, developers, builders, and home buyers can use
the survey to plan land use, select sites for construction, and identify special
practices needed to insure proper performance. Conservationists, teachers,
students, and specialists in recreation, wildlife management, waste disposal,
and poliution 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 mixed sand
and gravel. Some are t00 unstable to be used as a foundation for buildings or
roads. Clayey or wet soils are poorly suited to use as septic tank absorption
fields. A high water table makes a soil poorly suited to basements or
underground installations.

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

e

Benny Martin
State Conservationist
Soil Conservation Service
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soil survey of

Merrick County, Nebraska

By Robert S. Pollock, Soil Conservation Service, and Isaac Knapton and
Michael Petersen, University of Nebraska, Conservation and Survey Division

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

MERRICK COUNTY is in the east-central part of
Nebraska (fig. 1) and is roughly triangular. It is bordered
on the south by Hamilton and Polk Counties. The county
line to the south is nearly parallel to the Platte River in a
southwest-northeast direction. Merrick County is
bordered on the west by Hall and Howard Counties, on
the north by Nance and Platte Counties, and on the east
by a short segment of Platte County. Merrick County has
498 square miles and a total land area of 307,264 acres.
Central City is the largest town and the county seat.

The economy is based on farming and farm related
industries, and these are the leading occupations in
Merrick County. Other industries are also important,
however, especially in and around Central City and that
part of Merrick County adjacent to the city of Grand

] o
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Figure 1.—Location of Merrick County in Nebraska.

Island. Corn, grain sorghum, and alfalfa are grown
extensively, with lesser amounts of soybeans, small
grain, and native hay. These crops provide feed for
cattle, hogs, and sheep, as well as for cash income.
Agriculture has produced a stable and prosperous
foundation for the economy of Merrick County.

Most soils in Merrick County are sandy, loamy, or silty.
A few areas on the bottom lands are clayey. The soils
range from deep over loess, sand, and alluvium to
shallow over alluvium of gravelly sand and coarse sand.
They range in-drainage from excessively drained to very
poorly drained and in slope from nearly level to steep.

Merrick County has good facilities for transportation.
Rail transportation is provided by two railroads. The main
line of the Union Pacific Railroad follows the north side
of the Platte River and serves the towns of Central City,
Chapman, Clarks, and Silver Creek. The Burlington
Northern Railroad serves the towns of Archer and
Palmer in the central and northwestern parts of the
county.

Excellent highways serve the people in the county.
U.S. Highway 30 provides a southwest-northeast route in
the southern part of the county. U.S. Highway 92
provides an. east-west route in the northern part of the
county. Nebraska Highway 14 provides a north-south
route in the central part of the county. Nebraska
Highway 39 provides a north-south route in the eastern
part of the county.

The railroads and highways provide a good, fast
means of transporting grain and livestock to main
marketing terminals.

The rural road system is well developed. The county is
traversed by all weather, hard surface roads east to west
in the central part and north to south in the western part.
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Gravel roads are generally on most section lines, except
in the sandhills and areas adjacent to the Platte River.

Modern elementary schools are in nearly all towns in
the county. Several elementary schools are in rural
areas. High schools are in Central City, Clarks, Palmer,
and Silver Creek. Many of these schools offer adult
education courses.

The first soil survey of Merrick County was made in
1926 (3). This survey updates the older soil survey and
provides additional information and larger maps that
show the soils in greater detail.

general nature of the county

This section provides general information about
Maerrick County. It discusses history and population;
climate; geology; ground water supply; physiography,
relief, and drainage; manufacturing and business
services of agriculture; and trends in farming and soil
use.

history and population

The earliest permanent settlement was made in 1859,
near the old station of Lockwood, in the extreme
southwestern cornér of the county. Settlement spread
throughout the Platte Valley, and in 1864 the County was
organized. The early settlers came largely from lllinois
and Pennsylvania.

The population reached a peak of about 10,763 in
1920, after which it declined. It is concentrated largely in
towns and villages. The population of Vieregg Township
in the southwestern corner of Merrick County has
increased rapidly in recent years. This area has several
housing developments for people who work in nearby
Grand Island. ‘

In 1970, the population of Merrick County was 8,750,
and that of Central City was 2,850.

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

Merrick County is cold in winter. Summer is hot with
occasional cool spells. Precipitation in winter frequently
occurs as snowfall; in warm months it is chiefly showers
that are commonly heavy when moist air moves in from
the south.

Table 1 gives data on temperature and precipitation
for the survey area as recorded at Central City,
Nebraska, in the period 1951 to 1973. Table 2 shows
probable dates of the first freeze in fall and the last
freeze in spring. Table 3 provides data on length of the
growing season.

In winter the average temperature is 26 degrees F,
and the average daily minimum temperature is 15

Soil survey

degrees. The lowest temperature on record, which
occurred at Central City on January 27, 1963, is -28
degrees. In summer the average temperature is 75
degrees, and the average daily maximum temperature is
87 degrees. The highest recorded temperature, which
occurred on July 11, 1954, is 111 degrees.

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

The total annual precipitation is 25.inches. Of this, 80
percent usually falls in April through September, which
includes the growing season for most crops. In 2 years
out of 10, the rainfall in April through September is less
than 15 inches. The heaviest 1-day rainfall during the
period of record was 4.83 inches at Central City on June
14, 1967. Thunderstorms occur on about 50 days each
year, and most occur in summer.

Average seasonal snowfall is 26 inches. The greatest
snow depth at any one time during the period of record

-was 33 inches. On an average of 20 days, at least 1 inch

of snow is on the ground. The number of such days
varies greatly from year to year.

The average relative humidity in midafternoon is about
55 percent. Humidity is higher at night, and the average
at dawn is about 80 percent. The sun shines 70 percent
of the time possible in summer and 60 percent in winter.
The prevailing wind is from the south. Average
windspeed is highest, 14 miles per hour, in spring.

Merrick County has occasional tornadoes and severe
thunderstorms. These storms are local and of short.
duration and result in damage in narrow belts. Hailstorms
occur at times during the warmer part of the year in
irregular patterns and in relatively small areas.

geology

Merrick County is mainly in the Platte River Valley. A
long narrow strip in the northwestern corner of the
county is loess mantled uplands. This area is about 5
square miles.

Unconsolidated deposits are on the Pierre Shale
Formation at the southwestern part of the county, on the
Ogallala Formation at the northwestern corner of the
county, and on the Niobrara Formation throughout the
remainder of the county. The thickness of the
unconsolidated deposits over the bedrock varies from
about 50 to 300 feet, but only the upper part is recently
deposited alluvium, loess, or eolian sand.

The segment of the Platte River in the vicinity of
Merrick County did not occupy its present valley until
rather late in the Pleistocene Period.. The earlier
Pleistocene deposits were in place long before the
river carved its present valley. They are beneath the



Merrick County, Nebraska

present valley and extend beneath the adjacent uplands.
Local reworking of the unconsolidated deposits by wind
resulted in areas of wind deposited sands resembling the
dunes and hills in areas of the Sand Hills. It also resulted
in the loess and loesslike silty materials-on some of the
nearly level terraces, and in undulating areas that have
mixed loess and sand materials. These unconsolidated
materials and fine to coarse alluvium make up the
present surface.

The narrow strip of uplands in the northwestern corner
of the county is an eroded remnant of the central
Nebraska loess plain. Peoria Loess of Wisconsin age is
the principal material at the surface, and Loveland Loess
crops out on the slopes. Narrow strips of silty alluvial
material, washed from the adjacent slopes, are along the
upland drainageways.

ground water supply

Ground water is at a shallow depth throughout much
of the county. The depth to the water table ranges from
less than 1 foot to about 70 feet and is less than 10 feet
in about three-fourths of the county. Throughout the
county the static water level is closely related to
topography.

In"the first bottoms or flood plains, the water table is
generally within a depth of 5 feet and during wet
seasons may be at or near the surface. The depth to the
water table is more than 20 feet on the higher stream
terraces through the central part of the county, south of
Prairie Creek near Grand Island to the southeastern
corner of Nance County.

Nearly all rural residents of the county obtain water for
domestic and livestock use from privately owned wells.
Water for industry and farm irrigation is available from
wells designed to yield large volumes of water. In
general, irrigation wells yielding 500 to 2,000 gallons per.
minute can be developed south of Prairie Creek at nearly
all sites. In the Archer area, irrigation wells generally
have yields under 300 gallons per minute and are
subject to large drawdown during pumping. At some
sites in this area, adequate quantities of water for
irrigation cannot be obtained. Some farmers in the
Archer area have connected several low producing wells
to obtain enough water for irrigation. The number of
wells in these clusters ranges from 3 to 15.

Ground water is predominately of the calcium
bicarbonate type. It is highly variable throughout the
county in total dissolved solids and mineral composition.
Water samples from wells.in Pleistocene deposits
commonly indicate a nitrate level sufficient to downgrade
the quality for domestic use.

The water is of excellent quality for irrigation. The
quality of water required for industry varies with the
industry, but the total dissolved solids, silica content, or
iron content could be limiting for certain industries. Water
from the deeper wells contains less iron and more total
dissolved solids than water from shallow wells. The silica

content is relatively high in ground water from the central
and northwestern parts of the county.

physiography, relief, and drainage

Merrick County is in the Great Plains physiographic
province. The strongest relief in Merrick County is in the
narrow strip of uplands extending north from the Loup
River between Nance and Howard Counties. The
topography ranges from nearly level to steep. Maximum
relief between ridgetops and bottoms ‘of the intermittent
drainageways is about 90 to 120 feet. This upland area
has a general slope to the south.

An extensive area of sandhills is in the north-central
and northeastern parts of the county. Most of this area
has undulating to rolling topography. The relief ranges
from 3 to 30 feet in the undulating areas and from 20 to
60 feet in the rolling areas. Much of the surface drainage
is not well defined, but flow is directly or indirectly to the
Loup and Platte Rivers.

The Platte and Loup River valleys are mainly nearly
level or very gently sioping. The difference in elevation
between the stream terraces and bottom lands in some
areas is so gradual as to be almost imperceptible.
Generally, the relief ranges from 1 to 10 feet. This is
modified in places by shallow stream channels. The
depth to the water table is normally below 20 feet on the
stream terraces. The seasonal high water table on the
bottom land is generally above a depth of 5 feet. Surface
drainage is slow because natural drainageways are not
well defined or have been modified by land grading.

Merrick County is drained by the Platte and Loup
Rivers and their tributaries. Generally, the streams flow
toward the northeast and east. Prairie Creek, Silver
Creek, Moores Creek, and Warm Slough are the main

_ tributaries of the Platte River in Merrick County. The

Loup River enters the Platte River in adjacent Platte
County. Nearly all the rivers and major creeks have low
gradients and flow constantly, except during times of
prolonged drought or during the irrigation season when
the water table is lowered by pump irrigation.

The lowest elevation in the county is on the county
line northeast of Silver Creek and is about 1,500 feet
above sea level. The highest point is in the narrow strip
of uplands between Howard and Nance Counties and is
about 2,000 feet above sea level. Central City has an
elevation of about 1,700 feet.

manufacturing and business services of
agriculture

Farming and businesses associated with farming are
the -main industries in Merrick County. Industries related
to farming include a sawmill, precast concrete bunk silos
and feed bunks, a meat processing plant, animal feeds,
fertilizer blending plants, and seed corn production.
Popcorn is grown and processed for retail distribution.



Central City supports several firms that engage in the
manufacture of products for national markets. A
manufacturer of mobile homes is one of the larger
employers. Many businesses produce, sell, and service
machinery used in agriculture.

Cattle and hogs are sold to processors or to farmers
who feed the livestock to market weight. Cattie and hogs
are also marketed in adjacent counties or larger market
terminals, such as Omaha.

Grain and feed products not used or stored on farms
are sold to local grain elevator operators who transport
them by rail or truck to large markets. Dairy and poultry
products produced on the farm are marketed locally and
outside the county.

trends in farming and solil use

Farming has been a major part of the economy in
Merrick County since it was settled. The 1970 Nebraska
Agricultural Statistics listed 830 farms in Merrick County,
but by 1977 the number had dropped to 760. The
general trend is to larger farms that use larger
machinery. The average farm in 1969 was 354 acres,
and in 1977 it increased to 390 acres. The drop in the
number of farms is due partly to urbanization, mainly
from the city of Grand Island in adjacent Hall County.
The use of farmland for urban expansion,
industrialization, and roads can be expected to continue
in the immediate future.

The largest recent change in soil use in Merrick
County has been the increase in acres irrigated. In
recent years, center-pivot sprinklers have contributed .
greatly to this increase. This method of irrigation is well
adapted to the undulating, hummocky, loamy-and sandy
soils in the northwestern part of the county. According to
the Nebraska Agricultural Statistics, the total irrigated
land in 1969 was 87,500 acres and in 1977 was 173,000
acres. The total number of irrigation wells in Merrick
County was 2,416 in 1969 and 3,403 in January, 1978.
Merrick County is one of the top counties in the state for
the number of irrigation wells and the number of wells
per square mile. The people of Merrick County claim it is
the “pump irrigation center of the world.”

The increased irrigation has increased the use of
commercial fertilizers. In 1977, 68,014 tons of
commercial fertilizers were-sold in Merrick County.

Corn is the main crop in the county. The acreage of all
planted corn increased from 96,910-acres in 1969 to
151,000 acres-in 1977. The acreage of irrigated corn
increased about 69 percent in this period, from 79,000
acres in 1969 to 134,000 acres in 1977. The acreage of
sorghum planted increased from 3,980 acres in 1969 to
5,200 acres in 1977. During this period the acreage of
winter wheat planted decreased from 13,720 acres to
7,200 acres.

According to Nebraska Agricultural Statistics, the
acreage of alfalta decreased from 17,000 acres in 1969
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to 11,500 acres in 1977. The acreage ot harvested wild
hay decreased from 9,300 acres in 1969 to 6,600 acres
in 1977. Some of the soils that were previously in winter
wheat, alfalfa, and wild hay have been developed for
irrigated crops. There has been a downward trend in the
number of acres used for dryland crops.

The number of cattle on farms decreased from more
than 62,605 in 1969 to 54,993 in 1974. The number of
swine on farms increased from 31,310 in 1969 to 33,100
in 1977. The number of sheep and chickens decreased
gradually from 1969 to 1977. ‘

Machines are used for much of the work formerly
done by hand. New ideas are accepted more readily
than in the past. The price of farmland more than tripled
from the early 1960’s to the late 1970’s.

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, the general pattern of
drainage, and the kinds of native plants or crops. 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 littie 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
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on aerial photographs and when the laboratory data and used by farmers, rangeland managers, engineers,

other data have been assembled. The mass of detailed planners, developers and builders, home buyers, and
information then needs to be organized so that it can be others.






general soil map units

The general soil map at the back of this publication
shows broad areas that have a distinctive pattern of
soils, relief, and drainage. Each 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 soil association can occur in
other units 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.

siity soils on uplands

These soils are strongly sloping to steep and well
drained and somewhat excessively drained. Most areas
of these soils are in native grassland and are grazed by
cattle. The smooth, less sloping areas are used for
dryland crops. The principal hazard is erosion by water.

One association is in this group.

1. Crofton-Nora assoclation

Deep, strongly sloping to steep, well drained and
somewhat excessively drained, silty soils formed in
loess; on uplands '

This association consists mainly of strongly sloping
ridges of loess that are dissected by deeply entrenched
drainageways that have moderately steep and steep side
slopes (fig. 2). It is in a narrow strip in the loess uplands
north of the Loup River. _

This association occupies about 3,100 acres or about
1 percent of the county. Crofton soils make up about 73
percent of this association and Nora soils 16 percent.
The remaining 11 percent is soils of minor extent.

The Crofton soils are on side slopes of intermittent
drainageways on loess uplands. They are strongly
sloping to steep and well drained and somewhat
excessively drained. Areas are long or irregular in shape.
Typically, the surface layer is grayish brown silt loam
about 4 inches thick. Beneath this is a transitional layer
of light brownish gray silt loam about 4 inches thick. The

underlying material is very pale brown, calcareous silt
loam to a depth of 60 inches or more.

The Nora soils are associated with Crofton soils on
smooth ridgetops and side slopes on the loess uplands.
They are strongly sloping or moderately steep and well
drained. Typically, the surface layer is dark grayish
brown silt loam about 5 inches thick. The subsoil is
grayish brown and brown silt loam about 14 inches thick.
The underlying material is pale brown, calcareous silt
loam to a depth of 60 inches or more.

Of minor extent in this association are mainly the
Holder and Hobbs soils. The Holder soils are nearly leve!
on ridgetops and are well drained. The Hobbs soils are
on the narrow bottom lands of intermittent drainageways
and are occasionally flooded.

Farming in this association is diversified but is mainly a
combination of cash-grain and livestock enterprises.
Most of the steeper areas are native grasslands and are
used by beef cattle for grazing. The smoother slopes are
used for dryland cultivated crops, chiefly grain sorghum
and wheat.

Water erosion is a serious hazard in the cultivated
areas. Much of the original surface layer has been
removed from these soils, and many small gullies form
after heavy rains. Maintaining soil fertility and conserving
moisture are the main concerns of management. The
areas of native grassland support stands of mid and
short grasses.

Farms in this association average about 480 acres.
Good gravel roads are few. Some section lines do not
have roads or trails.

sandy soils on uplands and stream
terraces and in sandhill valleys

These soils are nearly level to moderately steep and
somewhat poorly drained to excessively drained. Most
areas of these soils are in native grassland and are
grazed by beef cattle. Some areas are cultivated and are
irrigated. irrigation is mainly by center-pivot sprinklers.
The principal hazard is soil blowing, and the principal
limitation is wetness in spring.

Two associations are in this group.

2. Valentine-Thurman-Boelus association

Deep, nearly level to moderately steep, excessively
drained to well drained, sandy soils formed in eolian
sand and loess; on uplands and stream terraces
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Figure 2.—Pattern of soils in the Crofton-Nora association and their relationship to topography and parent materials.

This association consists mainly of nearly level to
moderately steep soils on uplands and high stream
terraces (fig. 3). Natural surface drainageways are
generally not well defined.

This association occupies about 28,000 acres or about
9 percent of the county. Valentine soils make up about
63 percent of this association, Thurman soils 12 percent,
and Boelus soils 11 percent. The remaining 14 percent is
soils of minor extent.

The Valentine soils are on uplands and stream
terraces. They are excessively drained and range from
very gently sloping to moderately steep. Most areas are
rolling. Typically, the surface layer is grayish brown fine
sand about 4 inches thick. Beneath this is a transitional
layer of pale brown fine sand about 4 inches thick. The
underlying material is very pale brown fine sand to a
depth of 60 inches or more.

The Thurman soils are on stream terraces. They are
somewhat excessively drained and very gently sloping or
gently sloping. Most areas are undulating to hummocky.
Typically, the surface layer is dark gray and dark grayish

brown loamy fine sand about 14 inches thick. Beneath
this is a transitional layer of grayish brown loamy fine
sand about 5 inches thick. The underlying material is
brown and pale brown loamy fine sand to a depth of 60
inches or more.

The Boelus soils are on the lower part of side slopes
and swales on stream terraces. They are in complex
landscapes with Valentine soils. These soils are well
drained and nearly level to strongly sloping. Most areas
are hummocky. Typically, the surface layer is grayish
brown and brown loamy fine sand about 12 inches thick.
Beneath this is light yellowish brown fine sand about 16
inches thick. The subsoil is very pale brown silt loam 24
inches thick. The underlying material is very pale brown
silt loam to a depth of 60 inches or more.

Of minor extent in this association are mainly the
Blendon, Ipage, Kenesaw, Loretto, and Simeon soils.
These soils are at a lower elevation than the major soils.

Most areas of this association are in native grassland
and are used by beef cattle for grazing. Farming is
diversified but consists mainly of a livestock enterprise
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that is supplemented with cash grain grown in nearby about 800 acres. Good gravel roads are few. Trails are
associations. In recent years, considerable grassland in on some section lines.

this association has been cultivated and used for

irrigated crops. Irrigation is by pivot sprinklers. Corn and 3. Ipage-Els-Libory assoclation

alfalfa are the main irrigated crops.

Soil blowing is moderate or severe if the soils are
cultivated or if the native grasses are overgrazed.
Controlling soil blowing, maintaining high fertility, and
conserving moisture are the main concerns of
management in the cultivated areas. Good range

Deep, nearly level and very gently sloping, moderately
well drained and somewhat poorly drained, sandy soils.
formed in eolian sand, alluvium, and loess; in sandhill
valleys and on stream terraces

management practices, such as proper grazing use, This association consists mainly of undulating low
deferred grazing, and planned grazing systems of use ridges on stream terraces and in intervening swales and
and rest, are important on rangeland. depressions in sandhill valleys.

Farmsteads are few. Fewer than 20 percent of the This association occupies about 20,000 acres or about
farm operators have headquarters in areas of this 6 percent of the county. Ipage soils make up about 39
association. Most operators and owners live in other percent of this association, Els soils 18 percent, and
areas that are better suited to cultivation. The part of the Libory soils 17 percent. The remaining 26 percent is soils
farm operating unit that is in this association averages of minor extent.
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Figure 3.—Pattern of soils in the Valentine-Thurmsan-Boelus assotiation and their relationship to topography and parent materials.
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The Ipage soils are in sandhill valleys and on stream
terraces. They are moderately well drained and nearly
level and very gently sloping. Typically, the surface layer
is gray loamy fine sand about 9 inches thick. The
underlying material is brown and gray fine sand to a
depth of 60 inches or more. It is mottled in the lower
part.

The Els soils are in smooth sandhill areas in valleys
and on stream terraces. They are nearly level and
somewhat poorly drained. Typically, the surface layer is
dark gray loamy fine sand about 8 inches thick. Beneath
this is a transitional layer of pale brown, mottled loamy
fine sand about 3 inches thick. The underlying material is
pale brown and light gray loamy fine sand and loamy
sand to a depth of 60 inches or more.

The Libory soils are in smooth areas of stream
terraces. They are moderately well drained and nearly
level or very gently sloping. Typically, the surface layer is
gray and grayish brown loamy fine sand. The subsoil is
pale brown, mottled silt loam about 14 inches thick. The
underlying material is light gray, mottled silt loam to a
depth of 60 inches or more.

Of minor extent in this association are mainly the
Lamo, Leshara, Marlake, Ovina, Platte, Gothenburg,
Simeon, and Valentine soils. The Lamo, Leshara, and
Ovina soils are on bottom lands. The Marlake soils are in
basins on bottom lands and stream terraces. Water
ponds in these basins. The Platte and Gothenburg soils
are on bottom lands of major drainageways and are
frequently flooded. The Simeon soils are nearly level and
on stream terraces. The Valentine soils are excessively
drained and occupy rolling areas on uplands and stream
terraces. v

Farming is diversified but is mainly a combination of
cash-grain and livestock enterprises. About 60 percent of
the areas in this association is cultivated. Nearly 30
percent of the cultivated cropland is irrigated, mainly by
sprinklers. Wheat, grain sorghum, and corn are the main
dryland crops, and corn and grain sorghum are the
principal irrigated crops. The remaining 40 percent of this
association is in native grassland and is used for haying
or for grazing by beef cattle. The grassland is mid and
tall grasses. A fluctuating water table is sufficiently high
to provide moisture for grasses in the low areas.

Wetness in spring and droughtiness in the coarse
textured soils are the main limitations in this association.
Soil blowing during dry periods is a severe hazard.
Wetness delays planting in the low areas in spring.
Maintaining fertility and controlling soil blowing are the
principal concerns of management. Installation of good
range management practices, such as proper grazing,
deferred grazing, and a planned grazing system of use
and rest, are needed on the native rangeland.

Farms in this association average about 640 acres.
Nearly all of the farms have access to good gravel roads
or hard surface roads. Some section lines do not have
roads or trails. A few highways cross areas of this
association.
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sandy, loamy, and slity soils on uplands
and stream terraces

These soils are nearly level to strongly sloping and
excessively drained and well drained. Most areas are
cultivated. They are used for both dryland and irrigated
crops. Irrigation is mainly by center-pivot sprinklers. The
principal hazards are soil blowing and water erosion.

One association is in this group.

4. Valentine-Loretto-Kenesaw assoclation

Deep, nearly level to strongly sloping, excessively
drained and well drained, sandy, loamy, and silty soils
formed in eolian sand, loess, and alluvium; on uplands
and stream terraces

This association consists of low, hummocky to rolling
hills on uplands and stream terraces. Natural surface
drainageways are not well defined.

This association occupies -about 15,000 acres or about
5 percent of the county. Valentine soils make up about
40 percent of this association, Loretto soils 37 percent,
and Kenesaw soils 15 percent. The remaining 8 percent
is soils of minor extent.

The Valentine soils are on long, hummocky ridges on
uplands and stream terraces. They are gently sloping to
strongly sloping and excessively drained. Typically, the
surface layer is grayish brown fine sand about 4 inches.
thick. Beneath this is a transitional layer of pale brown
fine sand about 4 inches thick. The underlying material is
very pale brown fine sand to a depth-of 60 inches or
more.

The Loretto soils are in low, undulating areas on
stream terraces. They are nearly level to strongly sloping
and well drained. Typically, the surface layer is brown .
and grayish brown fine sandy loam about 19 inches
thick. The subsoil is brown silty clay loam about 25
inches thick. The underlying material is pale brown silty
clay loam to a depth of 60 inches or more.

The Kenesaw soils are on stream terraces. They are
nearly level to gently sloping and well drained. Typically,
the surface layer is grayish brown silt loam 8 inches
thick. The subsoil is brown silt loam 7 inches thick. The
underlying material is light yellowish brown and pale
brown silt loam and very fine sandy loam to a depth of
60 inches or more. _

Of minor extent in this association are mainly the
Januds, Ipage, and Rusco soils. The Janude soils are
moderately well drained and on bottom lands. The Ipage
soils are moderately well drained and on high stream
terraces. The Rusco soils are moderately well drained
and on stream terraces.

Farming in this association is diversified but is mainly .a
combination of cash-grain and livestock enterprises.
About 70 percent of the areas in this association is used
for cultivated crops, and of this nearly 40 percent is
irrigated, mainly by sprinklers. The remaining 30 percent
is in native grassland and is used for grazing primarily by
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beef cattle. The native grassland consists of tall, mid,
and short grasses. Wheat, grain sorghum, and alfalfa are
the main dryland crops. Corn, grain sorghum, and alfaifa
are the principal irrigated crops.

Soil blowing is a hazard in sandy areas that are
cultivated. Controlling soil blowing, maintaining high
fertility, and conserving moisture are the main concerns
of management. Good range management practices,
such as proper grazing use, deferred grazing, and a
planned grazing system of use and rest, are the principal
needs on grassland.

Farms in this association average about 480 acres.
Nearly all of the farms have access to gravel roads or
hard surface roads. Trails are on some section lines.
Paved highways cross this association. The town of
Palmer is in this association.

silty and loamy solls on stream terraces

These soils are nearly level to gently sloping and well
drained. Nearly all areas of these soils are used for
cultivated crops, and most of the cropland is irrigated.
Irrigation is mainly by gravity. Soil blowing is the principal
hazard. Many areas are droughty.

Two associations are in this group.

5. Hord-Hall association

Deep, nearly level, well drained, silty soils formed in
alluvium and loess; on stream terraces

This association consists mainly of nearly level, long
smooth areas on stream terraces.

This association occupies 10,500 acres or about 3
percent of the county. Hord soils make up about 65
percent of this association and Hall soils about 26
percent. The remaining 9 percent is soils of minor extent.

The Hord soils are on stream terraces. They are nearly
level and well drained. Typically, the surface layer is dark
gray and dark grayish brown silt loam about 21 inches
thick. The subsoil is dark grayish brown and brown silt
loam about 21 inches thick. The underlying material, to a
depth of 60 inches or more, is very pale brown gravelly
sand.

The Hall soils are on stream terraces. They are nearly
level and well drained. Typically, the surface layer is dark
gray silt loam about 16 inches thick. The subsoil is dark
grayish brown and grayish brown silty clay loam about 24
inches thick. The underlying material is pale brown silt
loam to a depth of about 46 inches. Below that, it is pale
brown fine sand to a depth of 60 inches or more.

Of minor extent in this association-are mainly the
Blendon and Brocksburg soils. The Blendon soils are
nearly level to gently sloping and generally at the highest
elevation. The Brocksburg soils are nearly level and at
about the same elevation as the major soils.

Farming in this association is diversified. It is mainly a
combination of cash-grain and livestock enterprises;
however, some enterprises are only cash grain. Nearly
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all areas of this association are used for cultivated crops
and are irrigated by a gravity system. Corn and grain
sorghum are the principal irrigated crops. A few areas
are dryfarmed to wheat and grain sorghum.

The main concerns of management are maintaining
high fertility and conserving soil moisture. Water erosion
is a hazard in a few areas where slope gradient
increases rapidly within a short distance.

Farms in this association range widely from 80 to 960
acres in size, averaging about 400 acres. Nearly all
farms have access to good grave! roads or hard surface
roads. Some section lines do not have roads or trails.

6. O’Neill-Brocksburg-Blendon association

Nearly level to gently sloping, well drained, loamy soils
that are moderately deep or deep over sand and gravel
and formed in alluvium and mixed eolian materials; on
stream terraces

This association consists mainly of nearly level, long
smooth areas on stream terraces (fig. 4). Gently sloping
breaks are between the stream terraces and the
adjacent bottom land.

This association occupies 37,000 acres or about 12
percent of the county. O’'Neill soils make up about 49
percent of this association, Brocksburg soils 28 percent,
and Blendon soils 12 percent. The remaining 11 percent
is soils of minor extent.

The O'Neill soils are on stream terraces. They are
moderately deep over gravelly sand, nearly level to
gently sloping, and well drained. Typically, the surface
layer is dark gray sandy loam about 23 inches thick. The
subsoil is grayish brown loamy coarse sand about 7
inches thick. The underlying material.is light brownish
gray, light gray, and very pale brown coarse sand to a
depth of 60 inches or more.

The Brocksburg soils are on stream terraces. They are
moderately deep over gravelly sand, nearly level, and
well drained. Typically, the surface layer is dark grayish
brown loam about 20 inches thick. The subsoil is grayish
brown clay loam about 7 inches thick. The underlying
material is pale brown gravelly sand to a depth of 60
inches or more.

The Blendon soils are on stream terraces. They are
deep, nearly level to gently sloping, and well drained.
Typically, the surface layer is dark grayish brown fine
sandy loam about 16 inches thick. The subsoil is dark
grayish brown fine sandy loam and sandy loam. The
underlying material is pale brown sandy loam to a-depth
of 60 inches or more.

Of minor extent in this association are mainly the
Hord, Lockton, and Meadin soils. The Hord soils are
deep, nearly level, and on stream terraces. The Lockton
soils are moderately deep over gravelly sand, nearly
level, and on'bottom lands. The Meadin soils are shallow
over gravelly sand, gently sloping to strongly sloping,
and on breaks between the stream terraces and
adjacent bottom fands.
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Figure 4.—Pattern of soils in the O'Neill-Brocksburg-Blendon association and the Lamo-Gayville Variant association and their

relationship to topography and parent materials.

Farming in this association is diversified. It is mainly a
combination of cash-grain and livestock enterprises;
however, a few enterprises are only cash grain. Nearly
all areas of this association are cultivated. About 85
percent of these is irrigated, mainly by gravity irrigation.
Wheat and grain sorghum are the main dryland crops.
Corn and grain sorghum are the principal irrigated crops.
The areas of native grassland consist of short and mid
grasses.

Soil blowing is a hazard if the soils are cultivated.
Water erosion is a hazard on the gently sloping soils.
Controlling soil blowing and water erosion, maintaining
high fertility, and conserving: soil moisture are the main
concerns of management in cultivated areas. Generally,
some land leveling is necessary for gravity irrigation.
Good range management practices, such as proper
grazing use, deferred grazing, and a planned grazing
system of use and rest, are the chief concerns on
rangeland.

Farms in this association range from 80 to 1,280 acres
but average about 480 acres. Nearly all the farms have

access to good gravel roads or hard surface roads.
Some section lines do not have roads or trails.

loamy and siity solls on bottom lands

These soils are nearly level and are poorly drained,
somewhat poorly drained, or moderately well drained.
These soils are subject to flooding. About 75 percent of
the areas of these soils is cultivated and most of this is
irrigated, mainly by gravity irrigation.. The principal hazard
is soil blowing, and the principal limitation is wetness in
spring.

Five associations are in this group.

7. Leshara-Lex-Janude assoclation

Nearly level, somewhat poorly drained and moderately
well drained, loamy and silty soils that are deep and
moderately deep over sand and gravel and formed in
alluvium; on bottom lands
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This association consists of nearly level, long smooth
areas on bottom lands in the Platte River Valley (fig. 5).
The fluctuating water table influences plant growth in
most areas, except on ridges at a higher elevation. Many
of the shallow, intermittent drainageways leading to
major tributaries are not well defined because of land
grading and shaping that was needed for development.
of irrigation.

This association occupies about 82,666 acres or about
27 percent of the county. Leshara soils make up about
20 percent of this association, Lex soils 17 percent, and
Janude soils 16 percent. The remaining 47 percent is
soils of minor extent. _

The Leshara soils are in smooth areas on bottom
lands. They are deep, nearly level, and somewhat poorly
drained. Typically, the surface layer is grayish brown and
dark grayish brown silt loam about 12 inches thick.
Beneath this is a transitional layer of gray silt loam about
8 inches thick. The underlying material is light.brownish
gray and light gray silt loam to a depth of about 46
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inches. Below that, it is very pale brown coarse sand to
a depth of 60 inches or more.

The Lex soils occupy smooth areas on bottom lands.
They are moderately deep over coarse sand and gravelly
sand, nearly level, and somewhat poorly drained.
Typically, the surface layer is dark gray, grayish brown,
and gray loam about 17 inches thick. The underlying
material is light gray loam to a depth of about 24 inches.
Below that it is very pale brown, stratified coarse sand
and gravelly sand to a depth of 60 inches or more.

The Janude soils occupy long areas on bottom lands
that are slightly higher than the adjacent soils. They are
deep, noncalcareous, nearly level, and moderately well
drained. Typically, the surface layer is grayish brown and
gray sandy loam. Beneath this is a transitional layer of
light brownish gray fine sandy loam about 8 inches thick.
The underlying material is light gray loamy sand to a
depth of 60 inches or more.

Of minor extent in this association are the Alda,
Fonner, Gibbon, Inavale, Lamo, Lockton, Merrick,

Figure 5.—Pattern of soils in the Leshara-Lex-Janude association and the Gothenburg-Platte-Barney association and their relationship

to topography and parent materials.



14

Novina, Ovina, and Wann soils. The Alda, Gibbon, Lamo,
Ovina, and Wann soils are at about the same elevation
as the Leshara and Lex soils. The Fonner, Lockton,
Merrick, and Novina soils are at a slightly higher
elevation similar to that of the Janude soil. The Inavale
soils are nearly level to strongly sloping and are at the
highest elevation on the bottom lands.

Farming in this association is diversified. It is mainly a
combination of cash-grain and livestock enterprises.
About 75 percent of this association is cultivated. Nearly
80 percent of the cultivated acreage is irrigated, mainly
by gravity irrigation. Corn, wheat, grain sorghum, alfalfa,
and introduced grasses are the main dryfarmed crops.
Corn and grain sorghum are the principal irrigated crops,
but smaller amounts of soybeans, alfalfa, introduced
grasses, popcorn, and potatoes are also grown. Land
grading improves the surface drainage and increases
efficiency of most irrigation systems. The remaining 25
percent of the association is in native grassland and
various land uses. Range consists of mid and tall
grasses.

Soil blowing is a hazard in areas of the sandy loam
soils that are cultivated. The soils in this association are
subject to rare or occasional flooding. The main
concerns of management are wetness in spring, the low
available water capacity of some soils, controlling soil
blowing, maintaining high fertility, and conserving
moisture. Good range management practices, such as
proper grazing use, deferred grazing, and a planned
grazing system of use and rest, are major concerns for
maintaining and keeping the native grasses in good
condition.

Farms in this association average about 400 acres.
Nearly all the farms have access to good gravel roads or
hard surface roads. One major highway traverses this
association for more than 45 miles. Some section lines
do not have roads or trails. The towns of Clarks,
Chapman, Silver Creek, and much of Central City are in
this association.

8. Lockton association

Nearly level, moderately well drained, loamy soils that
are moderately deep over sand and gravel and formed in
noncalcareous alluvium; on bottom lands

This association consists mainly of nearly level,
smooth areas on high bottom lands. These areas have a
fluctuating water table that influences plant growth in the
early part of the growing season.

This association occupies about 14,000 acres or about
5 percent of the county. Lockton soils make up about 90
percent of this association. The remaining 10 percent is
soils of minor extent.

The Lockton soils are on bottom lands. They are-
moderately deep over coarse sand or gravelly sand,
nearly level, moderately well drained, and
noncalcareous. Typically, the surface layer is dark
grayish brown and dark gray loam about 13 inches thick.
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Beneath this is a transitional layer of grayish brown loam
about 10 inches thick. The upper 4 inches of the

underlying material is grayish brown sandy loam. Below

that, the underlying material is very pale brown gravelly
coarse sand to a depth of 60 inches or more.

~Of minor extent in this association are the Fonner,
Janude, and Lex soils. The Fonner and Janude.soils are
at a slightly higher elevation than the Lockton soils. The
somewhat poorly drained Lex soils are at a slightly lower
elevation.

Farming in-this association is diversified. It is mainly a
combination- of grain and livestock enterprises; although,
some enterprises are only cash-grain. Nearly all the
acreage of this association is used for irrigated crops.
Irrigation is by gravity. Some of the irrigation wells have a
low pumping capacity. Land grading, if needed,
increases efficiency of the irrigation system and
improves surface drainage. Corn and grain sorghum are
the principal irrigated crops. Wheat and grain sorghum
are the main dryland crops.

The main concerns of management-in this association
are maintaining high fertility, the low available water
capacity, and conserving soil moisture. Lime is needed
for legume crops that do not tolerate a strongly acid soil
reaction.

Farms in this association average about 480 acres.
lc.':iravel or hard surface roads are along most section
ines.

9. Fonner association

Nearly level, moderately well drained, loamy soils that
are moderately deep over sand and gravel and formed in
noncalcareous alluvium; on botlorn lands

This association consists mainly of nearly level,
smooth areas on high bottom lands. These areas
generally have a fluctuating water table that influences
plant growth in the early part of the growing season.
These areas are rarely flooded.

This association occupies about 10,000 acres or about
3 percent of the county. Fonner soils make up about 92
percent of this association. The remaining 8 percent is
soils of minor extent.

The Fonner soils are on bottom lands. They are
moderately deep over gravelly sand, nearly level,
moderately well drained, and noncalcareous. Typically,
the surface layer is very dark grayish brown sandy loam
about 20 inches thick. Beneath this is a transitional layer
of gray loamy sand about 6 inches thick. The underlying
material is light brownish gray gravelly sand and coarse
sand to a depth of 60 inches or more.

Of minor extent in this association are mainly the
Inavale and Platte soils. The Inavale soils are nearly
level to gently sloping and occupy areas above the
Fonner soils. The Platte soils are nearly level and
generally at a lower elevation than the Fonner soils.

Farming in this association is diversified. It is mainly a
combination of grain and livestock enterprises. About 85
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percent of the areas is used for cultivated crops. Nearly
all cultivated crops are irrigated by gravity irrigation or
sprinklers. Some of the irrigation wells have a low
pumping capacity. Corn and grain sorghum are the
principal irrigated crops, but smaller amounts of potatoes
and soybeans and introduced grasses for pasture are
also grown. Wheat and grain sorghum are the main
dryland cultivated crops. Land grading, if needed,
increases the efficiency of gravity irrigation. The
remaining 15 percent of the association is in native
grassland and used for haying or for grazing, primarily by
beef cattle. The grassland supports short and mid
grasses.

Soil blowing is a hazard in this association. The main
limitation is the low available water capacity. The
principal concerns of management are controlling soil
blowing, maintaining high fertility, and conserving soil
moisture. Good range management practices, such as
proper grazing use, deferred grazing, and a planned
grazing system of use and rest, are major concerns for
maintaining the native grasses in good condition.

Farms in this association average about 400 acres.
Nearly all the farms have access to good gravel roads or
improved dirt roads along most section lines.

10. Wann-Novina association

Deep, nearly level, somewhat poorly drained and
moderately well drained, loamy soils formed in alluvium;
on bottom lands

This association consists mainly of nearly level areas
on bottom lands in valleys of the Loup and Platte Rivers.
The fluctuating water table influences plant growth on
soils in this association.

This association occupies about 15,000 acres, or
about 5 percent of the county. Wann soils make up
about 51 percent of this association and Novina soils 34
percent. The remaining 15 percent is soils of minor
extent.

The Wann soils are on bottom lands at a lower
elevation than Novina soils. They are deep, nearly level,
and somewhat poorly drained. Areas are smooth to
undulating. Typically, the surface layer is dark gray and
dark grayish brown sandy loam about 14 inches thick.
Beneath this is a transitional layer of grayish brown
sandy loam about 6 inches thick. The underlying material
is light brownish gray sandy loam in the upper part and
very pale brown sand in the lower part to a depth of 60
inches.

The Novina soils are on the higher parts of bottom
lands. They are deep, nearly level, and moderately well
drained. Typically, the surface layer is dark gray and gray
sandy loam about 19 inches thick. Beneath this is a
transitional layer of gray sandy loam about 7 inches
thick. The underlying material is light gray and light
brownish gray, mottied loam to a depth of 42 inches.
Below that, it is grayish brown and white sandy loam and
loam to a depth of 60 inches or more.
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Of minor extent in this association are mainly the
Ipage, Inavale, Lamo, Leshara, Lex, and Ovina soils. The
Ipage and Ovina soils are on foot slopes of the high
bottom lands. The Inavale soils are in long, narrow areas
at the highest elevation in the landscape. The Lamo
soils are in low wet areas of the bottom lands. The
nearly level Leshara and Lex soils are on bottom lands
at about the same elevation as the major Wann soil.

Farming in this association is diversified. It is mainly a
combination of ‘cash-grain and livestock enterprises.
About 65 percent of the areas is cultivated. Dryland
farming is mainly used because of the difficulty in
obtaining adequate irrigation water in the Loup River
Valley. Some-of the irrigation wells have a low pumping
capacity. About 35 percent of the cultivated areas is
irrigated, by gravity irrigation or sprinklers. Wheat, grain
sorghum, and alfalfa are the main dryland crops, and
corn and grain sorghum are the principal irrigated crops.
The remaining 35 percent of the areas is in native
grassland and used for haying and grazing. The
grassland supports mid and tall grasses.

Soil blowing is a hazard in areas that are cultivated.
The main limitation is wetness in spring. The main
concerns of management are controlling soil blowing,
maintaining high fertility, and conserving soil moisture
during the later part of the growing season. Good range
management practices, such as proper grazing use,
deferred grazing, a planned grazing system of use and
rest, and timely haying, are the major concerns for
keeping the native grasses in good condition.

Farms in this association average about 320 acres.
Gravel roads or improved dirt roads are along most
section lines. Some section lines do not have roads or
trails. Most of the town of Worms is in this association.

11. Cozad association

Deep, nearly level, moderately well drained, loamy soils
formed in alluvium; on bottom lands

This association consists mainly of nearly level smooth
areas on bottom lands. A long narrow area parallels the
drainageway of Warm Slough.

This association occupies -about 7,000 acres or about
2 percent of the county. Cozad soils make up about 93
percent of this association. The remaining 7 percent is
soils of minor extent.

The Cozad soils are in smooth areas on bottom lands.
They are nearly level and moderately well drained.
Typically, the surface layer is grayish brown loam about
7 inches thick. The subsoil is light brownish gray very
fine sandy loam about 15 inches thick. The underlying
material is light brownish gray silt loam to a depth of
about 36 inches. Below that, it is gray and very pale
brown loam and fine sandy loam to a depth of 60 inches
or more.

Of minor extent in this association are mainly the Alda,
Hobbs, and Lex soils. The nearly level Alda and Lex
soils are at a lower elevation than Cozad soils. The
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Hobbs soils are on bottom lands along the entrenched,
channeled area of Warm Slough.

Farming in this association is diversified. it is mainly a
combination of cash-grain and livestock enterprises.
Nearly all the areas of this association are used for
irrigated crops. Irrigation is by gravity systems. Corn,
grain sorghum, and alfalfa are the principal irrigated
crops. Land grading, if needed, increases the efficiency
of gravity irrigation. Wheat, alfaifa, and grain sorghum
are the main dryfarmed crops. The channeled areas
adjacent to Warm Slough are used for limited grazing
and as habitat for wildlife.

Soil blowing is the main hazard in this association. The
principal concerns of management are controlling soil
blowing, maintaining high fertility, and conserving soil
moisture.

Farms in this association average about 400 acres.
Nearly all the farms have access to good gravel roads or
hard surface roads along section lines.

sandy and loamy soils on bottom lands

Mainly these soils are poorly drained and somewhat
poorly drained. Nearly all areas of these soils are in
native or introduced grasslands and used for grazing or
for haying. Only a small acreage is cultivated. The
principal limitation is wetness in spring. Maintaining the
grasses in good condition is an important concern of
management.

Two associations are in this group.

12. Boel-Inavale assoclation

Deep, nearly level to strongly sloping, somewhat poorly
drained and somewhat excessively drained, loamy and
sandy soils formed in alluvium; on bottom lands

This association consists mainly of nearly level to very
gently sloping, shallow channels and intervening higher
areas on bottom lands in the Loup River Valley. The
fluctuating water table influences plant growth in most
areas.

This association occupies about 800 acres or less
than 1 percent of the county. Boel soils make up 81
percent of this association and Inavale soils 13 percent.
The remaining 6 percent is soils of minor extent.

The Boel soils are on smooth, alternating low ridge
and channel type areas of bottom lands. They are deep,
nearly level, and somewhat poorly drained. Typically, the
surface layer is dark gray loam about 8 inches thick. The
underlying material is light gray very fine sandy loam to a
depth of 16 inches. Below that, it is white, mottled fine
sand to a depth of 60 inches or more.

The Inavale soils are in long, low ridgelike areas of
bottom lands. They are deep, nearly level to strongly
sloping, and somewhat excessively drained. Typically,
the surface layer is grayish brown loamy fine sand about
7 inches thick. Beneath this is a transitional layer of light
brownish gray loamy sand about 13 inches thick. The
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underlying material is light brownish gray loamy coarse
sand to a depth of 60 inches or more. It contains thin
strata of finer textured sediment.

Of minor extent in this association are the Barney soils
in low channeled areas.

Farming in this association is mainly a livestock
enterprise. Nearly all the areas are in native range or
introduced grasses and used for haying or for grazing of
beef cattle. Most areas of pasture are small. Corn is the
principal crop in the small acreage that is cultivated.

The main concerns of management are excessive
wetness in spring and soil blowing in areas that are
cultivated. Proper haying and grazing practices are
needed for maintaining the grasses in good condition.

Most farmsteads or headquarters are on land in other
associations that is more suitable for cultivation. That
part of the farm operating unit in areas of this
association averages about 120 acres. Gravel roads are
few, but trails aré on most section lines.

13. Gothenburg-Platte-Barney association

Nearly level and very gently sloping, poorly drained and
somewhat poorly drained, sandy and loamy soils that are
shallow over sand and gravel and formed in recent
alluvium; on bottom lands

This association consists mainly of nearly level and
very gently sloping, low ridgelike areas intervening with
shallow braided channels and areas of riverwash on
bottom lands of the Platte River Valley. See figure 5. The
fluctuating water table and occasional or frequent
flooding influence plant growth in this association.

This association occupies about 23,000 acres or about
8 percent of the county. Gothenburg soils make up
about 35 percent of this association, Platte soils 33
percent, and Barney soils 10 percent. The remaining 22
percent is soils of minor extent.

The Gothenburg soils are on bottom lands. They are
very shallow or shallow to gravelly sand, nearly level and
very gently sloping, and poorly drained. Areas are long
and transected by shallow braided channels. Typically,
the surface layer is dark gray loamy sand about 3 inches
thick. The upper 8 inches of the underlying material is
light gray coarse sand. Below that, the underlying
material is very pale brown, mottled gravelly sand to a
depth of 60 inches or more.

The Platte soils are on bottom lands. They are shallow
to coarse sand or gravelly sand, nearly level, and
somewhat poorly drained. Areas are long and smooth
and have occasional shallow channels or are low and
ridgelike. Typically, the surface layer is gray loam about
7 inches thick. Beneath this is a transitional layer of
grayish brown loam about 6 inches thick. The underlying
material is pale brown gravelly sand to a depth of 60
inches or more. :

The Barney soils are in long, low-lying, abandoned
channels on bottom lands. They are shallow to gravelly
sand, nearly level, and poorly drained. Typically, the
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surface layer is gray loam about 9 inches thick. The
upper part of the underlying material is light brownish
gray, mottled sandy loam 9 inches thick, and the lower
part is light gray, mottled gravelly sand to a depth of 60
inches or more.

Of minor extent in this association are mainly the Alda,
Inavale, Janude, and Wann soils and Pits'and Dumps.
The Alda and Wann soils are at a slightly higher
elevation on bottom lands than the major soils. The
Inavale and Janude soils are in the low ridgelike areas
on bottomiands. The Pits and Dumps are on the bottom
lands where sand and gravel have been mined and the
waste material has been deposited.

Farming in this association is mainly a livestock ,
enterprise. Nearly all areas of the Platte and Barney soils
are in native grassland. The areas of Barney soils are
suitable for mowing. The areas of Gothenburg soils have
mixed vegetation, largely annual grasses, sedges,
weeds, shrubs, and cedar trees, and have very limited
use for grazing. A small acreage of this association is
cultivated and generally irrigated, but yields are mainly
poor. The areas in native grassland are used for haying
and for grazing, principally by beef cattle. The rest of the
areas provide very limited grazing and are used mainly
as habitat for wildlife.

Good range management practices, such as proper
grazing and a planned grazing system of use and rest,
help keep the native grasses in good condition.

Most farmsteads or headquarters are on land in other
associations that is more suitable for cultivation. That
part of the farm operating unit that is in areas of this
association ranges from 80 to 960 acres but averages
about 320 acres. Gravel roads are few. Many of the dirt
roads and trails are on section lines and extend only to
the north channel of the Platte River. Some section lines
do not have roads or trails.

slity and loamy, alkaline soils on bottom
lands

These soils are nearly level and poorly drained and
somewhat poorly drained. They are strongly alkaline or
very strongly alkaline. Most of the areas are used for
cultivated crops. Some large areas remain in native
grassland and are mowed for hay or are grazed, primarily
by beef cattle. Most of the cultivated land is irrigated,
mainly by gravity irrigation. The principal limitations are
watness in spring and the saline-alkali condition of the
soils.

Two associations are in this group.

14. Lamo-Caruso-Gayvllle assoclation

Deep, nearly level, somewhat poorly drained, loamy and
silty soils formed in alkaline alluvium; on bottom lands

This association consists mainly .of nearly level areas
on bottom lands. Some areas have small
microdepressions. Most areas have a moderately deep
water table that subirrigates the vegetation.
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This association occupies about 38,000 acres or about
12 percent of the county. Lamo soils make up about 23
percent of this association, Caruso soils 17 percent, and
Gayville soils 15 percent. The remaining 45 percent is
soils-of minor extent.

The Lamo soils are on bottom lands. They are nearly
level and somewhat poorly drained. Typically, the
surface layer is dark gray and gray clay loam. Beneath
this is a transitional layer of gray silty clay loam about 9
inches thick. The underlying material is gray sandy clay
loam to a depth of 42 inches. Below that it is light
brownish gray gravelly sand to a depth of 60 inches or
more.

The Caruso soils are in association with the
microdepressions generally at a slightly higher elevation
than the Gayville soils. The Caruso soils are nearly level
and somewhat poorly drained. Typically, the surface
layer is about 14 inches thick. The upper part of the
surface layer is gray loam, and the lower part is dark
gray clay loam. Beneath this is a transitional layer of
gray loam about 10 inches thick. The underlying material
is stratified light gray clay loam, brown sandy clay loam,
grayish brown loam and sandy clay loam, and light
brownish gray loamy sand to a depth of 60 inches or
more.

The Gayville soils occupy the microdepressions in
association with Caruso soils. The Gayville soils are
nearly level, somewhat poorly drained, and strongly
alkali. Surface water ponds in the microdepressions
during and after rains. Typically, the surface layer is gray
silt loam about 2 inches thick. The subsoil is dark gray
and gray clay loam and silty clay about 26 inches thick.
The underlying material is olive, pale olive, and light olive
gray sandy loam and sandy clay loam to a depth of 60
inches or more.

Of minor extent in this association are mainly the Alda,
Gibbon, Gothenburg, Leshara, Lex, Platte, and Wann
soils. The Alda, Lex, Leshara, Wann, and Gibbon soils
are at a slightly higher elevation than the major soils.
The Gothenburg and Platte soils are on low bottom
lands along Silver Creek and are at a lower elevation
than the major soils.

Farming in this association is diversified. It is mainly a
combination of cash-grain and livestock enterprises.
About 65 percent of the areas is cultivated. Nearly 70
percent of the cultivated acreage is irrigated. Irrigation is
primarily by gravity. Wheat, grain sorghum, and alfalfa
are the main dryland cultivated crops. Corn and grain
sorghum are the principal irrigated crops. Land grading
has improved surface drainage and increased the
efficiency of irrigation in-many areas. The saline-alkali
areas are difficult to improve, and crop growth is
generally poor. The remaining 35 percent of this
association is in native grasses and alkali-tolerant
grasses. These areas are used primarily for haying and
grazing. The native grasses are mainly mid and tall
species.

Flooding is a common hazard in this association. The
main concerns of management are wetness from the
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water table in spring, salinity and alkalinity, maintaining
high fertility, and conserving soil moisture. Good range
management practices, such as proper grazing use,
deferred grazing, a planned grazing system of use and
rest, and obtaining a good stand of alkali-tolerant
grasses, help keep the range in good condition.

Farms in this association average about 240 acres.
Nearly all farms have access to good gravel roads or
hard surface roads. Some section lines do not have
roads or trails.

15. Lamo-Gayville Variant assoclation

Deep, nearly level, poorly drained and somewhat poorly
drained, silty soils formed in alkaline alluvium; on bottom
lands

This association consists mainly of nearly level,
smooth areas on bottom lands. See figure 4. These
areas are transected by shallow, meandering
drainageways. The soils have a fluctuating water table
that influences plant growth.

This association occupies about 6,000 acres or about

2 percent of the county. Lamo soils make up 75 percent -

of this association and Gayville Variant soils about 18

percent. The remaining 7 percent is soils of minor extent.

The Lamo soils are in smooth areas on bottom lands.
They are nearly level and poorly drained. Typically, the

surface layer is dark gray silt loam about 19 inches thick.

Beneath this is a transitional layer of gray silty clay loam
about 6 inches thick. The underlying material to a depth
of 35 inches is gray, mottled silty clay loam. Below that,
it is light gray loam to a depth of 60 inches or more.

The Gayville Variant soils are on bottom lands at a
slightly higher elevation than the Lamo soils. They are
nearly level and somewhat poorly drained. Typically, the
surface layer is dark grayish brown silt loam about 4
inches thick. The subsurface layer is gray silt loam about
2 inches thick. The subsoil is very dark grayish brown
clay loam about 7 inches thick and is very strongly
alkaline. The underlying material is pale olive silt loam
and is very strongly alkaline to a depth of 60 inches or
more.

Of minor extent in this association are mainly the
Caruso and Novina soils. These soils are at a slightly
higher elevation than the major Lamo and Gayville
Variant soils.

Farming in this association is diversified but is mainly a
combination of cash grain, hay, and livestock
enterprises. Nearly all the areas of this association are in
native grassland and are used for haying or for grazing
by beef cattle. These areas support native mid and tall
grasses. Many areas support alkali-tolerant grasses. A
small acreage is cultivated and generally irrigated by
gravity irrigation. Corn and grain sorghum are the
principal irrigated crops.

The main concerns of management are excessive
wetness in spring, the strong alkalinity of some soils, and
proper haying and grazing practices for maintaining the
native grasses.

Most farmsteads and headquarters are on land in
other associations that is more suitable for cultivation.
That part of the farm operating unit in this association
ranges from 10 acres to 320 acres but averages about
120 acres. Gravel roads are few, but trails or improved
dirt roads are on most section lines.



detailed soil map units

19

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 descripticn includes
general facts about the soil and gives the principal
hazards and limitations to be considered in planning for
specific uses.

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

Soils of one series can differ in texture of the surface
layer or of the underlying material. They also can differ in
slope, stoniness, salinity, wetness, degree of erosion,
and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into soi/
phases. Most of the areas shown on the detailed soil
maps are phases of soil series. The name of a soil
phase commonly indicates a feature that affects use or
management. For example, Crofton silt loam, 15 to 30
percent slopes, is one of several phases in the Crofton
series.

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

A soil complex consists of two or more soils that occur
as areas so intricately mixed or so small that they cannot
be shown separately on the soil maps. The pattern and
proportion of the soils are somewhat similar in all areas.
Caruso-Gayville complex, 0 to 1 percent slopes, is an -
example.

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

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

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

Some soil boundaries and soil names in this survey do
not match those in surveys of adjacent counties.
Differences result from changes in mapping guidelines,
slope groupings, correlation procedures, or concepts of
soil classification.

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.

Ac—Alda sandy loam, 0 to 2 percent slopes. This
nearly level, somewhat poorly drained soil is on bottom
lands in the Platte River Valley. It is occasionally flooded.
This soil is moderately deep over coarse sand or gravelly
sand. It formed in alluvial materials. Areas range from 10
to 125 acres.

Typically, the surface layer is very friable, calcareous
sandy loam about 12 inches thick. The upper part of the
surface layer is dark gray, and the lower part is gray.
Beneath this is a transitional layer of grayish brown,
friable, calcareous fine sandy loam about 6 inches thick.
The upper part of the underlying material is light
brownish gray, calcareous fine sandy loam to a depth of
25 inches. The lower part is coarse sand and gravelly
sand to a depth of 60 inches or more. In places, the
depth to coarse sand or gravelly sand is less than 20
inches because of extensive land grading for gravity
irrigation. In some small areas, carbonates are leached
to below a depth of 15 inches. In some depressions the
surface layer is loam.

Included with this soil in mapping are small areas of
Wann fine sandy loam soils in swales or shallow
depressions. Small areas of saline and alkali soils are in
lower positions where the water table is near the
surface. The included soils make up about 10 to 20
percent of this map unit.

Permeability is moderately rapid in the upper part of
the underlying material and very rapid in the lower part.
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The seasonal high water table ranges from a depth of
about 2 feet in wet years to about 3 feet in dry years.
The available water capacity is low. Content of organic
matter is moderately low, and natural fertility is medium.
Runoff is slow. Moisture is released readily to plants.
The root zone for most cultivated crops is generally
limited to the material above the coarse sand and
gravelly sand. The surface layer is very friable and easily
tilled through a wide range of soil moisture. The water
intake rate is moderately high.

Most areas of this soil are used for farming. Many
areas are irrigated. The rest is in rangeland.

If this soil is used for dryland farming, it is suited to
corn, grain sorghum, wheat, and alfalfa. The principal
limitation is soil wetness, generally in spring when tillage
is commonly delayed. The fluctuating water table,
however, provides moisture for crops, mainly in summer
when rainfall is commonly inadequate. Conservation
tillage practices that keep crop residue on the surface
help improve tilth and prevent soil blowing.

If this soil is irrigated, it is suited to corn, grain
sorghum, alfalfa, soybeans, and pasture. Gravity or
sprinkler irrigation is suited. Generally some leveling is
needed for gravity irrigation. Perforated tile or ditches
improve drainage if a suitable outlet is available. The
coarse textured underlying material and the low available
water capacity of this soil make light, frequent
applications of irrigation water and fertilizer necessary.
Conservation tillage practices help control soil blowing
and improve filth.

The use of this soil for rangeland, either for grazing or
haying, is effective in controlling soil blowing.
Overgrazing or untimely haying reduces the protective
cover and causes deterioration of the native plant
community. Grazing the soil when it is wet can cause
surface compaction and mounding of the surface,
making grazing or haying difficult. Proper grazing use,
timely deferment from grazing or haying, and restricted
use during very wet periods help maintain the plant
community.

This soil is suited to trees and shrubs in windbreaks if
species that tolerate occasional wetness are selected.
Seedlings survive and grow well if competing vegetation
is controlled. This can be accomplished by good site
preparation and by timely cultivation between the rows.
Weeds in the row can be controlled by hand hoeing,
rototilling, or spraying with appropriate herbicides.

This soil is not suitable for building sites or septic tank
absorption fields because of the  hazards of flooding and
wetness. Because of the rapid permeability of the
underlying material, this soil does not adequately filter
effluent from a waste disposal system. Seepage from
septic tank absorption fields and sewage lagoons can
contaminate the underground water supply; therefore,
alternate sites on other soils that are suited to these
uses should be considered. Constructing roads on
suitable compacted fill material, so that they are above
the flood level, and providing adequate side ditches and
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culverts help protect roads from flood damage and
wetness. Damage to roads by frost action can be
reduced by good surface drainage and by the use of a
gravel moisture barrier in the subgrade. Crowning the
road by grading and constructing adequate side ditches
help provide the needed surface drainage.

This soil is in capability unit |liw-6 dryland and
capability unit lllw-9 irrigated. It is in Subirrigated range
site and windbreak suitability group 2S.

Ag—Alda loam, 0 to 1 percent slopes. This nearly
level, somewhat poorly drained soil is on bottom lands. It
is occasionally flooded. This soil is moderately deep over
coarse sand or gravelly sand. It formed in alluvial
materials. Areas are irregular in shape and range from
10 to 120 acres in size.

Typically, the surface layer is dark gray, very friable,
calcareous loam about 10 inches thick. Beneath this is a
transitional layer of light brownish gray, friable,
calcareous very fine sandy loam about 4 inches thick.
The upper part of the underlying material, to a depth of
26 inches, is light gray fine sandy loam. The lower part is
white coarse sand and gravelly sand to a depth of 60
inches or more. In places, the depth to coarse gravel or
gravelly sand is less than 20 inches because of
extensive land grading for gravity irrigation. In some
areas carbonates are leached to below a depth of 15
inches. In a few areas the loam material extends to the
coarse sand or gravelly sand.

Included with this soil in mapping are small areas of
Platte and Wann soils. The Platte soils are shallower to
the very coarse material than this Alda soil and are
along the narrow, shallow drainageways that cross areas
of this unit. The Wann soils are deep and at a slightly
higher elevation. Small areas of strongly alkaline soils
are in some low positions. The included soils make up
less than 13 percent of this map unit.

Permeability is moderately rapid above the coarse
underlying material and very rapid in the gravelly sand or
coarse sand. The available water capacity is low. Runoff
is slow. Moisture is released readily to plants. The root
zone for plants is generally limited to the soil material
above the coarse sand or gravelly sand. The content of
organic matter is moderately low, and natural fertility is
medium. The seasonal high water table ranges from a
depth of about 2 feet in wet years to about 3 feet in dry
years.

Most areas of this soil are used for dryland crops. The
rest is mainly in rangeland.

If this soil is used for dryland farming, it is suited to
corn, grain sorghum, wheat, and oats. Grasses and
alfalfa can be grown for hay or pasture. The principal
limitation is soil wetness, and because of this tillage is
generally delayed early in spring. Conservation tillage
practices that keep crop residue on the surface help
prevent soil blowing and maintain tilth. Perforated tile or
V-ditches help lower the water table if a suitable outlet is
available.
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If this soil is irrigated, it is suited to corn, grain
sorghum, alfalfa, soybeans, and pasture. Gravity or
sprinkler irrigation is suited. Generally some land leveling
is needed for gravity irrigation, and deep cuts should be
avoided to prevent exposing the coarse textured
underlying material. Tillage is generally delayed in spring
in most years. Light, frequent applications of water and
fertilizer are necessary because of the coarse textured
underlying material and the low available water capacity
of this soil. Returning crop residue to the soil helps
maintain and improve the organic matter content and
reduces soil blowing during periods of low rainfall.

This soil is suited to use as rangeland. Overgrazing or
grazing when the soil is too wet causes surface
compaction, poor tilth, and deterioration of the range
plants. Proper grazing use and a planned grazing system
of use and rest help keep the grasses in good condition.

This soil is suited to trees and shrubs in windbreaks.
Seedlings generally survive and grow well if competing
vegetation is controlled or removed. This can be
accomplished by good site preparation and by timely
cultivation between rows. The careful use of appropriate
herbicides or hand hoeing is effective in controlling
weeds within the row. .

This soil is not suitable for building sites or septic tank
absorption fields because of the hazard of flooding and
wetness. Because of the rapid permeability of the
underlying material, this soil does not adequately filter
effluent from a waste disposal system. Seepage from
septic tank absorption fields and sewage lagoons can
contaminate the underground water supply; therefore,
alternate sites on other soils that are suited to these
uses should be considered. Constructing roads on
suitable compacted fill material, so that they are above
the flood level, and providing adequate side ditches and
culverts help protect roads from flood damage and
wetness. Damage to roads by frost action can be
reduced by good surface drainage and by the use of a
gravel moisture barrier in the subgrade. Crowning the
road by grading and constructing adequate side ditches
help provide the needed surface drainage.

This soil is in capability unit lliw-4 dryland and
capability unit lllw-7 irrigated. It is in Subirrigated range
site and windbreak suitability group 2S.

Bb—Barney loam, 0 to 2 percent slopes. This nearly
level, poorly drained soil is on bottom lands mainly in
shallow drainageways that were former channels of the
Platte River. This soil is shallow over gravelly sand or
coarse sand. The areas are frequently flooded. They are
generally long and narrow and commonly several
hundred feet in width and several miles in length. Areas
range from 10 to several hundred acres.

Typically, the surface layer is gray, friable, calcareous
loam about 9 inches thick. The upper part of the.
underlying material, to a depth of about 18 inches, is
calcareous, light brownish gray, mottled sandy loam, and
the lower part is light gray, mottled gravelly sand to a
depth of 60 inches or more.
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Included with this soil in mapping are small areas of
Platte-Alda loams, channeled, on low positions in old
drainageways. The Alda soils are deeper to sand-and
gravel than the Barney soil. These soils make up 5 to 15
percent of this map unit.

Permeability is moderately rapid above the coarse
underlying material and very rapid in the gravelly sand or
coarse sand. The available water capacity is very low.
Runoff is very slow or ponded. The natural fertility is low,
and content of organic-matter is moderate. The root
zone is restricted mainly to the surface layer and upper
part of the underlying material and has only limited
penetration into the gravelly sand. The seasonal high
water table ranges from about 1 foot above the surface
in wet years to a depth of about 2 feet in dry years.

Most areas of this soil are in rangeland. Many areas
are mowed for hay, and the rest are used for grazing.

This soil is not suited to the common cultivated crops
because the water table is too high in spring-and
flooding is frequent.

This soil is suitable for use as rangeland. Grazing
during very wet periods needs to be restricted to help
reduce surface compaction and formation of bogs or
small mounds. Proper grazing use, deferred grazing, and
a planned grazing system of use and rest help keep the
range grasses healthy.

Trees or shrubs in windbreaks are not suited to this
soil because of the frequent flooding and. very high water
table.

This soil is not suitable for building sites, septic tank
absorption fields, or sewage lagoons because of the
hazard of frequent flooding and the fluctuating high
water table. Lowering the water table is generally not
practical. Because of the rapid permeability of the
underlying material, this soil does not.adequately filter
effluent from a waste disposal system; therefore,
alternate sites on other soils that are suited to these
uses should be considered. Constructing roads on
suitable compacted fill material and providing adequate
side ditches and culverts help protect roads from flood
damage and wetness.

This soil is in capability unit Vw-7. It is in Wet Land
range site and windbreak suitability group 10.

Bd—Blendon fine sandy loam, 0 to 2 percent
slopes. This deep, well drained, nearly level soil is on
stream terraces. Areas range from 10 to 250 acres.

Typically, the surface layer is dark grayish brown, very
friable fine sandy loam about 16 inches thick. The
subsoil is dark grayish brown, very friable, and about 14
inches thick. The upper part of the subsoil is fine sandy
loam, and the lower part is sandy loam. The underlying
material is pale brown, sandy loam to a depth of 60
inches or more.

Included with this soil in mapping are small areas of
Blendon Variant fine sandy loam in microdepressions
and shallow swales. Also included are areas of
moderately deep O'Neill soils at a slightly lower elevation
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than this Blendon soil. The included soils make up about
5 to 10 percent of this map unit.

Permeability is moderately rapid, and the available
water capacity is moderate. Runoff is slow. The content
of organic matter is moderately low, and natural fertility
is medium. The surface layer is very friable and easily
tilled through a fairly wide range of soil moisture. The
water intake rate is moderately high.

Most areas of this soil are used for farming. Many
areas are irrigated. A small acreage is in range.

If this soil is used for dryland farming, it is suited to
corn, sorghum, small grain, and alfalfa. The principal
hazard is soil blowing. Conservation tillage practices that
keep crop residue on the surface help prevent soil
blowing and conserve moisture. Returning crop residue
to the soil, including green manure crops in the cropping
system, and application of barnyard manure help
maintain or improve the organic matter content, fertility,
and tilth.

If this soil is irrigated, it is suited to corn, sorghum,
soybeans, and alfalfa. Irrigation by sprinklers or gravity is
suitable, but some land leveling is generally needed for
gravity irrigation. This soil requires short runs because of
the moderately high water intake rate. Leaving crop
residue on the surface as a mulch and keeping tillage to
a minimum help control soil blowing.

The use of this soil for rangeland is effective in
controlling soil blowing. Overgrazing can reduce the
plant cover and decrease the desirable range plants.
The grasses can be kept healthy and vigorous by proper
grazing use, deferred grazing, and a planned grazing
system of use and rest.

_ If this soil is used for windbreaks, it is suited to those
species of trees and shrubs that tolerate droughty
conditions. The ability of adapted species to survive and
grow is fair. Soil blowing can be controlled by
maintaining strips of sod or other vegetative cover
between tree rows. Careful application of appropriate
herbicides, hand hoeing, or rototilling help control weeds
in the row and reduce competition for moisture.

This soil is suited to building sites and sanitary
facilities; however, seepage from septic tank absorption
fields and sewage lagoons can contaminate the
underground water supply. Placing the septic tank
absorption fields in raised fill helps provide for the
adequate absorption of effluent, and lining or sealing the
sewage lagoons helps prevent seepage. The walls or
sides of shallow excavations can be temporarily shored
to prevent sloughing or caving. Damage to roads by frost
action can be reduced by good surface drainage.
Crowning the road by grading and constructing adequate
side ditches provide the needed surface drainage.

This soil is in capability unit lle-3 dryland and capability
unit lle-8 irrigated. It is in Sandy range site and
windbreak suitability group 5.

BdC—Blendon fine sandy loam, 2 to 6 percent
slopes. This deep, undulating, well drained soil is on
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breaks of stream terraces. Areas are generally elongated
and range from 25 to 250 acres.

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

Included with this soil in mapping are small areas of
the moderately deep, gently sloping O'Neill soils. The
included soils make up 5 to 10 percent of this map unit.

Permeability is moderately rapid, and the available
water capacity is moderate. Runoff is medium. Content
of organic matter is moderately low, and natural fertility
is medium. The surface layer is friable and easily tilled
through a fairly wide range of soil moisture. Moisture is
released readily to plants. The water intake rate is
moderately high.

Most areas of this soil are used for farming, and many
areas are irrigated. A small acreage is in rangeland.

If this soil is used for dryland farming, it is suited to
corn, grain sorghum, small grain, .and alfalfa. This soil is
subject to blowing and water erosion. Conservation
tillage practices that keep crop residue on the surface
help prevent soil blowing, reduce water erosion, and
conserve moisture. Returning crop residue to the soil
also helps maintain and improve the organic matter
content and fertility.

If this soil is irrigated, it is suited to corn, grain
sorghum, soybeans, and alfalfa. This soil is especially
suited to sprinkler irrigation. If bench leveling is used for
gravity irrigation, deep cuts that expose the coarse
textured material should be avoided. The moderately
high water intake rate of this soil makes short runs and
frequent irrigation desirable. Leaving crop residue on the
surface as a mulch and keeping tillage to a minimum
help control soil blowing, increase the intake of moisture,
and improve fertility.

The use of this soil as rangeland is effective in
controlling soil blowing and water erosion. Overgrazing
can reduce the protective cover and cause dsterioration
of the plant community. It can also cause severe losses
by soil blowing. Proper grazing use, timely deferment
from grazing, and a'planned grazing system of use and
rest help maintain or improve the range condition.

This soil is suited to trees and shrubs for windbreaks,
if those species of trees and shrubs that tolerate
droughty conditions are selected. Seedlings generally
grow well if competing vegetation is controlied. Soil
blowing can be controlled by maintaining strips of sod or
a cover crop between the tree rows. Good site
preparation with careful application of appropriate
herbicides in the row can be used to control weeds and
reduce competition for moisture.

This soil is suited to building sites and sanitary
facilities; however, seepage from septic tank absorption
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fields and sewage lagoons can contaminate the
underground water supply. Placing the septic tank
absorption fields in raised fill helps provide adequate
absorption of effluent, and lining or sealing the sewage
lagoons helps prevent seepage. For sewage lagoon
areas, grading is required to modify the slope and shape
the lagoon. The walls or sides of shallow excavations
can be temporarily shored to prevent sloughing or
caving. Damage to roads by frost action can be reduced
by good surface drainage. Crowning the road by grading
and constructing adequate side ditches provide the
needed surface drainage.

This soil is in capability unit llle-3 dryland and
capability unit lile-8 irrigated. It is in Sandy range site
and windbreak suitability group 5.

Bf—Blendon Variant fine sandy loam, 0 to 2
percent slopes. This deep, nearly level, well drained soil
is on stream terraces. Areas range from 10 to 125 acres.

Typically, the surface soil is dark grayish brown, very
friable fine sandy loam about 22 inches thick. The
subsoil is grayish brown, very friable fine sandy loam
about 11 inches thick. The underlying material is brown
silt loam to a depth of 60 inches. Depth to the silt loam
ranges from 26 to 40 inches. In areas, coarser textured
material is below the silty layer at a depth of 40 to 60
inches. In small areas, loamy fine sand is above the silty
layer, and in places, the fine sandy loam material is
thicker than 40 inches.

Included with this soil in mapping are small areas of
Blendon fine sandy loam that are at a slightly higher
elevation and do not have underlying material of silt
loam. Also included are small areas of O'Neill soils that
are moderately deep over mixed sand and gravel and at
a lower elevation. The included soils make up 5 to 10
percent of this map unit.

Permeability is moderately rapid in the upper part of
the profile and moderate in the lower silty part. The
available water capacity is moderate. The content of
organic matter is moderately low, and natural fertility is
medium. Runoff is slow. The surface layer is.very friable
and easily tilled through a wide range of soil moisture.
Moisture is released readily to plants. The water intake
rate is moderately high.

Most areas of this soil are used for farming. Many
areas are irrigated. Only a small acreage is in range.

If this soil is used for dryland farming, it is suited to
corn, sorghum, and small grain and to grasses and
alfalfa for hay or pasture. It is better suited to dryland
crops than other Blendon soils because the silty
substratum holds more available water within the root
zone. The principle hazard is soil blowing. This can be
minimized by stripcropping, stubble-muich tillage, and a
cropping system that keeps the soil covered with
grasses or crop residue most of the time. Row crops can
be alternated with small grain and legumes to replenish
the content of organic matter.

If this soil is irrigated, it is suited to corn, sorghum,
soybeans, and alfalfa. Sprinklers or gravity irrigation is
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suited. Generally, some land leveling is needed for
gravity irrigation. L.eaving crop residue on the surface as
a mulch, keeping tillage to a minimum, and planting field
windbreaks help control soil blowing. Runs for gravity,
irrigation should be relatively short.

The use of this soil for rangeland is effective in
controlling soil blowing. Overgrazing or untimely haying
reduces the protective cover and causes deterioration of
the native grasses and moderate losses by soil blowing.
Proper grazing use, timely deferment from grazing or
haying, and a planned grazing system of use and rest
help maintain or improve the range condition.

This soil is suited to trees and shrubs in windbreaks.
Seedling mortality generally is slight. Soil blowing can be
controlled by maintaining strips of sod or a cover crop
between the tree rows. Weeds and grasses can be
controlled by cultivating between the rows and by careful
use of appropriate herbicides or by hand hoeing in the
row.

This soil is suited to building sites. 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 area. Lining or
sealing sewage lagoons helps prevent seepage. The
moderate shrink-swell potential in the underlying material
is a limitation to building sites. Foundations for buildings
need to.be strengthened and backfilled with coarse
grained material to prevent damage by the shrinking and
swelling of this soil. Damage to roads by frost action can
be reduced by good surface drainage. Crowning the road
by grading and constructing adequate side ditches
provide the needed surface drainage.

This soil is in capability unit lle-3 dryland and capability
unit lie-8 irrigated. It is in Sandy range site and
windbreak suitability group 5.

Bk—Boel loam, 0 to 2 percent slopes. This deep,
nearly level, somewhat poorly drained soil is on bottom
lands. It is occasionally flooded. Areas range from 10 to
150 acres.

Typically, the surface layer is dark gray, very friable,
calcareous loam about 8 inches thick. The underlying
material is light gray, calcareous very fine sandy loam to
a depth of 17 inches. Below that is white, mottled fine
sand to a depth of 60 inches or more.

Included with this soil in mapping are small areas of
the somewhat excessively drained Inavale soils at a
higher elevation. The included soils make up about 5 to
10 percent of this map unit.

Permeability is rapid, and the available water capacity
is low. Runoff is slow. The water intake rate is
moderately high. The seasonal high water table is at a
depth of about 1.5 feet in wet years and about 3.5 feet
in dry years. The content of organic matter is moderately
low, and natural fertility is low. The surface layer is very
friable and easily tilled through a wide range of soil
moisture. Moisture is readily released to plants. Tilth is
good.
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Most areas of this soil are used for range. A few areas
are farmed.

If this soil is used for dryland farming, it is suited to
corn, grain sorghum, winter wheat, and alfalfa. The
principal limitation is soil wetness. Tillage is generally
delayed early in spring. The fluctuating water table
provides water for subirrigation. Conservation tillage
methods that keep crop residue on the surface help
prevent soil blowing and conserve moisture during
periods of low rainfall. Tile or V-ditches can be used to
lower the water table if drainage is needed.

If this soil is irrigated, it is suited to corn, grain
sorghum, and alfalfa. Gravity or sprinkler irrigation is
suited. Generally, some land leveling is needed for
gravity irrigation, but deep cuts that expose the coarse
textured underlying material should be avoided. Tillage is
generally delayed in spring in most years. Tiles or V-
ditches can be installed if a suitable outlet is available.
The coarse textured underlying material and low
available water capacity of this soil make light, frequent
applications of irrigation water and fertilizer necessary.
Conservation tillage practices help prevent soil blowing
and conserve moisture.

This soil is suited to rangeland. Overgrazing or
untimely haying reduces the protective cover and causes
deterioration of the native plant community. Overgrazing
when wet can result in the formation of small mounds,
which make grazing or haying difficult. Proper grazing
use and timely deferment of grazing or haying, along
with restricted use during very wet periods, help maintain
the plant community in good condition.

This soil is suited to trees and shrubs for windbreaks,
if those species that tolerate wetness and occasional
flooding are selected. Seedlings generally survive and
grow well if competing vegetation is controlled or
removed. This can be accomplished by good site
preparation and timely cultivation between the rows.
Careful use of appropriate herbicides or hand hoeing are
effective in controlling weeds in the row.

This soil is not suited to septic tank absorption fields
and sewage lagoons because of flooding and wetness.
Seepage from septic tank absorption fields and sewage
lagoons can contaminate the underground water supply;
therefore, alternate sites on other soils that are suited to
these uses should be considered. Constructing roads on
suitable compacted fill material, so that they are above
the flood level, and providing adequate side ditches and
culverts help protect roads from flood damage and
wetness.

This soil is in capability unit 1llw-4 dryland and
capability unit lllw-8 irrigated. It is in Subirrigated range
site and windbreak suitability group 2S.

Br—Brocksburg loam, 0 to 1 percent slopes. This
nearly level, well drained soil is on stream terraces. It is
moderately deep over gravelly sand or coarse sand.
Areas range from 10 to 250 acres.

Typically, the surface soil is dark grayish brown, very
friable loam about 20 inches thick. The subsoil is grayish
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brown, friable clay loam and about 7 inches thick. The
underlying material is pale brown gravelly sand to a
depth of 60 inches or more. In places, land grading for
irrigation has altered the thickness of the surface soil
and consequently, depth to the underlying gravelly sand
varies considerably within short distances. in small
areas, the subsoil is silt loam, loam, or fine sandy loam.

Included with this soil in mapping are small areas of
Hall, Hord, and O’Neill soils. Hall and Hord soils do not
have sand and gravel above a depth of 40 inches and
are at a slightly lower elevation than this Brocksburg soil.
O’Neill soils have more sand in the subsoil and are in
long narrow areas that are relatively at a slightly higher
elevation. The included soils make up 5 to 15 percent of
this map unit.

Permeability is moderate in the subsoil and very rapid
in the underlying gravelly sand. Runoff is slow. The
available water capacity and content of organic matter
are moderate. Natural fertility is medium. Tilth is
generally good, and the soil is easily tilled through a
fairly wide range of soil moisture. The root zone is
restricted to the soil material above the gravelly sand.

Most areas of this soil are used for farming, and many
of these are irrigated. The rest of the areas is mainly in
rangeland.

If this soil is used for dryland farming, it is suited to
corn, grain sorghum, wheat, and alfalfa. The principal
hazards are soil blowing and droughtiness late in the
growing season. Conservation practices that keep crop
residue on the surface help prevent soil blowing and
conserve moisture. Incorporation of crop residue and
barnyard manure to this soil provides organic matter,
increases fertility, and improves tilth.

If this soil is irrigated, it is well suited to corn, grain
sorghum, soybeans, and alfalfa. Gravity or sprinkler
irrigation is suited. Generally, some land leveling is
needed for gravity irrigation, but deep cuts should be
avoided to prevent exposing the gravelly sand. This soil
requires frequent, light applications of water and fertilizer
to avoid leaching and contamination of the water table.
Leaving crop residue on the surface as a mulch and
keeping tillage to a minimum help control soil blowing
and prevent excessive loss of moisture by evaporation.
The optimum use of commercial fertilizer and barnyard
manure is needed for sustained production.

The use of this soil as rangeland is effective in
controlling soil blowing. Overgrazing reduces the
protective plant cover and causes deterioration of the
range. Proper grazing use, deferred grazing, and a
planned grazing system of use and rest help keep the
grasses healthy and vigorous.

If used for windbreaks, this soil is suited to those
species of trees and shrubs that tolerate droughty
conditions. Seedling mortality generally is slight, but
irrigation may be needed for the survival of plants.
Moisture competition from grasses and weeds is a
hazard to the establishment of seedlings. Good site
preparation and timely cultivation between tree rows
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helps conserve available moisture. Weeds can be hoed
by hand or rototilled within the row.

This soil is suitable for building sites. Because of the
rapid permeability of the underlying material, this soil
does not adequately filter effluent from a waste disposal
system. Seepage from septic tank absorption fields and
sewage lagoons can contaminate the underground water
supply. Placing septic tank absorption fields in raised fill
helps provide adequate absorption of the effluent. Lining
or sealing sewage lagoons helps to prevent seepage.
The walls or sides of shallow excavations can be
temporarily shored to prevent sloughing or caving. The
low strength of the subsoil is a limitation for roads and
streets. This limitation can be overcome by excavating
the subsoil layer and, if necessary, replacing it with
coarse grained material.

This soil is in capability unit lls-5 dryland and capability
unit lls-7 irrigated. It is in Silty range site and windbreak
suitability group 6G.

Cg—Caruso-Gayville complex, 0 to 1 percent
slopes. This complex consists of deep, nearly level,
somewhat poorly drained soils on bottom lands. These
soils are occasionally flooded. Areas range from 5 to
200 acres. Areas of the Gayville soil are strongly
affected by salinity and alkalinity.

This complex contains 50 to 70 percent Caruso soils
and 30 to 50 percent Gayville soils. The Caruso soils are
at a slightly higher elevation than the Gayville soils,
which are in irregular-shaped microdepressions.

Typically, the Caruso soil has a friable surface layer
about 14 inches thick. The surface layer is about 6
inches of gray loam over about 8 inches of dark gray
clay loam. Beneath this is a transition layer of friable,
calcareous clay loam 10 inches thick. The underlying
material, to a depth of 60 inches or more, is stratified,
calcareous, mottled, light gray clay loam, grayish brown
Ioag and sandy clay loam, and light brownish gray loamy
sand.

Typically, the Gayville soil has a surface layer of gray,
very friable, calcareous silt loam about 2 inches thick.
The subsoil is calcareous and 18 inches thick. The upper
part of the subsoil is dark gray and gray, very firm silty
clay, and the lower part is grayish brown, firm silty clay
loam. The underlying material is mottled. The upper part
of the underlying material is grayish brown, calcareous
loam and sandy loam, the middle part is light gray,
calcareous sandy clay loam, and the lower part is pale
olive sand, to a depth of 60 inches. Soft masses of lime
are in the upper and middle parts of the underlying
material. The subsoil and upper part of the underlying
material are strongly alkaline and very strongly alkaline.

Included with these soils in mapping are small areas of
Gibbon, Leshara, and Lamo soils at an elevation similar
to that of the Caruso soil and areas of Saltine soils at an
elevation similar to that of the Gayville soil. The included
soils make up about 10 to 15 percent of this map unit.

Permeability is moderately slow in the Caruso soils
and very slow in the Gayville soils. The available water
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capacity is high in the Caruso soils and moderate in the
Gayville soils. The seasonal high water table in both
soils ranges from a depth of 2 feet in most wet years to
3 feet in most dry years. Caruso soils release moisture
readily to plants, whereas Gayville soils release moisture
slowly. The content of organic matter is moderate in
both soils. The natural fertility is medium in Caruso soils
but is low in Gayville soils because they lack available
nutrients. The water intake rate is moderately low in
Caruso soils and low in Gayville soils. Shrink-swell
potential is moderate in Caruso soils and high in the
Gayville soils. If cultivated, the surface layer of the
Gayville soils tends to become hard and form a crust
when dry and to become badly puddled when wet.
Runoff is slow from areas of Caruso soils and very slow
from areas of Gayville soils. Reaction generally ranges
from neutral through moderately alkaline throughout the
Caruso soils, but is strongly alkaline or very strongly
alkaline in the Gayville soils above a depth of 40 inches.

Most areas of this complex are farmed. Some areas
are in native grassland and are used for grazing or
mowed for hay.

If these soils are used for dryland farming, they are
well suited to small grain and to grasses for hay and
pasture. They are suited to corn, grain sorghum, wheat,.
and alfalfa. A high level of management is needed on
these soils because of the alkali condition, poor

'structure, and ponding of water in the low areas.

Adequate surface drainage can be provided by grading
or by ditches. Application of sulfur or gypsum helps
reduce the effects of the alkali. Addition of crop residue
or barnyard manure to the soil helps improve tilth and
increase infiltration of water.

If these soils are irrigated, they are suited to corn,
grain sorghum, soybeans, and alfalfa. Gravity or sprinkler
irrigation is suitable. Land grading for gravity irrigation
provides for surface drainage and an even distribution of
water. Principal management concerns are the high
alkalinity of the Gayville soils (fig. 6) and soil wetness in
spring. Chemical amendments help reduce the effects of
alkalinity in areas of the Gayville soils. Incorporation of
barnyard manure and other forms of organic matter into
the soil makes the surface layer more-friable and
improves the infiltration of water. Nitrogen and
phosphorus fertilizers are generally needed. Application
of large quantities of irrigation water helps leach the
soluble salts and alkali to lower levels in the profile.

These soils are suited to rangeland. Overgrazing or
untimely haying reduces the protective cover and causes
deterioration of the native plants. Overgrazing when
these soils are wet causes surface compaction and poor
tilth, making grazing or mowing difficult. Proper range
use along with restricted use during wet periods and a
planned grazing system of use and rest helps maintain
the desirable native plants.

These soils are poorly suited to trees and shrubs in
windbreaks. Onsite investigations are needed before
planting. The species selected must tolerate occasional
wetness and alkali conditions. Establishment of trees
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Figure 6.—Typical pattern of corn in an area of Caruso-Gayville complex. The barren areas are the strongly alkaline and very
strongly alkaline Gayville soils.

can be difficult in wet years, particularly in the areas of
Gayville soils. Good site preparation and timely
cultivation between the rows help control undesirable
grasses and weeds.

These soils are not suitable for building sites or septic
tank absorption fields because of the hazard of flooding
and wetness; therefore, alternate sites on other soils that
are suited to these uses should be considered. If
alternate sites are not available, onsite studies should be
made. Special installation procedures are needed for
sewage lagoons and septic tank absorption fields. Areas
of Caruso soils are better suited to septic tank
absorption fields than areas of Gayville soils.
Constructing roads on suitable compacted fill material,
so that they are above the flood level, and providing
adequate side ditches and culverts help protect roads
from flood damage and wetness. Low strength of the

Gayville soil is a limitation for roads and streets. This can
be overcome by using coarse grained material for
subgrade or base material.

These soils are in capability unit llis-1 dryland and
capability unit llis-4 irrigated. The Caruso soils are in
Subirrigated range site, and the Gayville soils are in
Saline Subirrigated range site. The Caruso soils are in
windbreak suitability group 2S, and the Gayville soils are
in windbreak suitability groun 10.

Co—Cozad loam, wet substratum, 0 to 1 percent
slopes. This deep, nearly level, moderately well drained
soil is on bottom lands adjacent to major drainageways.
It is rarely flooded. Areas range from 10 to 1,500 acres.

Typically, the surface layer is grayish brown, very
friable loam about 7 inches thick. The subsoil is light
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brownish gray, very friable very fine sandy loam about 15
inches thick. The underlying material is light brownish
gray, calcareous silt loam to a depth of 36 inches. Next
is an older, buried soil of gray, calcareous loam to a
depth of 52 inches. Below that, the underlying material is
very pale brown fine sandy loam to a depth of 60 inches
or more. In a few areas, the surface layer is fine sandy
loam. Thin strata of silty clay loam are in the underlying
material. In places, the surface layer has been altered by
land leveling.

Included with this soil in mapping are small areas of
Leshara and Lex soils. The somewhat poorly drained
Leshara soils are at a lower elevation than this Cozad
soil. The Lex soils are somewhat poorly drained,
generally at a lower elevation along intermittent drains,
and have sand and gravel at a depth of 20 to 40 inches.
The included soils make up less than 5 percent of this
map unit.

Permeability is moderate, and the available water
capacity is high. Runoff is slow. Tilth is good, and the
soil is easily tilled through a fairly wide range of soil
moisture. The content of organic matter is moderate, and
natural fertility is medium. A perched seasonal high water
table is at a depth of about 4 feet in wet years and about
6 feet in dry years. The water intake rate is moderate.

Most areas of this soil are used for farming and most
are irrigated. A small acreage is in grassland.

if this soil is used for dryland farming, it is suited to
corn, grain sorghum, small grain, alfalfa, and grasses. In
cultivated areas, soil biowing and the maintenance of the
organic matter content are principal concerns. A
conservation cropping system that keeps crop residue
on the surface helps control soil blowing and conserve
moisture.

If this soil is irrigated, it is suited to corn, grain
sorghum, introduced grass, soybeans, and alfalfa.
Gravity or sprinkler irrigation is suited. Land leveling
improves surface drainage and increases efficiency of
gravity irrigation. Sustained production can be obtained
by using commercial fertilizers, high plant populations,
and efficient irrigation management that controls the
amount and time of water application.

The use of this soil for rangeland is effective in
controlling soil blowing. Overgrazing by livestock or
untimely haying reduces the protective cover and causes
deterioration of the range. Proper grazing use, timely
deferment from grazing or haying, and a planned grazing
system of use and rest help maintain or improve the
range condition.

This soil generally provides a good site for planting
trees and shrubs in windbreaks. Seedlings survive and
grow well if competing vegetation is controlled. The
principal concern is the competition for moisture from
weeds and grasses. This can be controlled by cultivation
between the rows with conventional equipment, such as
a disc. Hand hoeing, rototilling, or appropriate herbicides
can be used within the row.

The hazard of rare flooding should be considered if
this soil is used for building sites and sanitary facilities.
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Constructing dwellings and buildings on elevated, well
compacted fill material help protect them from flooding.
Dikes can be used to protect septic tank absorption
fields and sewage lagoons. Septic tank absorption fields
need to be constructed on raised fill to a sufficient height
above the seasonal high water table to provide adequate
absorption of effluent. Lining or sealing sewage lagoons
helps to prevent seepage. Constructing roads on suitable
compacted fill material, so that they are above the flood
level, and providing adequate side ditches and culverts
help protect roads from flood damage and wetness. The
low strength of this soil needs to be considered in the
design of roads and streets. The pavement of roads and
streets needs to be thick enough to compensate for the
low strength of the soil material. Coarse grained material
for subgrade or base material can be used to ensure
better performance. Damage to roads by frost action can
be reduced by providing good surface drainage and by
use of a gravel moisture barrier in the subgrade.
Crowning the road by grading and constructing adequate
side ditches help to provide the needed surface
drainage.

This soil is in capability unit I-1 dryland and capability
unit |-6 irrigated. It is in Silty Lowland range site and
windbreak suitability group 1.

CrF—Crofton slit loam, 15 to 30 percent slopes.
This deep, somewhat excessively drained, steep soil is
on side slopes on loess uplands. Areas range from 5 to
125 acres.

Typically, the surface layer is grayish brown, friable silt
loam about 4 inches thick. Beneath this is a transitional
layer of light brownish gray, friable silt loam about 4
inches thick. The underlying material is very pale brown,
calcareous silt loam to a depth of 60 inches or more.

Included with this soil in mapping are small areas of
moderately steep Nora soils and moderately steep
Crofton soils. The included soils make up 10 to 25
percent of this map unit.

Permeability is moderate, and the available water
capacity is high. Runoff is very rapid. The content of
organic matter is moderately fow, and natural ferility is
low. Moisture is readily released to plants.

Nearly all areas of this soil are used for range. Some
isolated areas are cultivated and are used as cropland.
This soil is not suited to dryland or irrigated farming
because it is too steep and erodible. A good grass cover

helps reduce the runoff and erosion. A few small
cultivated areas are severely eroded. Planting these
areas to native grasses and using them for grazing
would help control the erosion. The bottom of some
drainageways are suited to dams for livestock water,
erosion control, and flood detention. -

The use of this soil as rangeland is effective in
controlling water erosion. Overgrazing reduces the plant
cover, causes deterioration of the desired grasses, and
results in severe soil loss by water erosion. Proper
grazing use, timely deferments from grazing, and a
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planned grazing system of use and rest help maintain or
improve the range condition.

Most areas of this soil are too steep and erodible for
planting of trees and shrubs in windbreaks. In a few
places trees can be hand planted but need special
tending.

This soil generally is not suitable for sanitary facilities
because of the steep slope; therefore, alternate sites on
other soils that are suited to these uses should be
considered. Dwellings and small commercial buildings
need to be properly designed to accommodate the
slope, or the site needs to be adequately graded to
accommodate the structure. Roads and streets can be
designed to complement the slope, or the slope can be
modified by cuts and fills to provide a suitable grade.
The low strength of this soil needs to be considered in
the design of roads and streets. The pavement of roads
and streets should be thick enough to compensate for
the low strength. Coarse grained material for subgrade
or base material can be used to ensure better
performance.

This soil is in capability unit Vie-9 dryland. It is in Limy
Upland range site and windbreak suitability group 10.

CsD2~—Crofton-Nora slit loams, 6 to 11 percent
slopes, eroded. These deep, strongly sloping, well
drained soils are on loess uplands. Rills and small gullies
are common after heavy rains, but these are generally
filled in by successive tillage operations. Areas range
from § to 160 acres.

This map unit is made up of about 50 to 65 percent
Crofton soils and about 35 to 50 percent Nora soils. The
Crofton soils are at a lower elevation on the more
sloping parts of the landscape. The Nora soils are at a
higher elevation and are less sloping.

Typically, the Crofton soil has a surface layer of
brown, very friable silt loam about 5 inches thick.
Beneath this is a transitional layer of pale brown, friable
silt loam about 3 inches thick. The underlying material is
very pale brown, calcareous silt loam to a depth of 60
inches or more. In some areas, the surface layer is very
pale brown silt loam because the upper part of the
underlying material has been mixed with the surface soil
by tillage.

Typically, the Nora soil has a surface layer of dark
grayish brown, friable silt loam about 5 inches thick. The
upper part of the subsoil is grayish brown, friable silt
loam about 14 inches thick, and the lower part is brown,
friable silt loam about 11 inches thick. The underlying
material is pale brown, calcareous silt loam to a depth of
60 inches or more. In places, the surface layer is not so
thick as in the typical profile, and lime is nearer the
surface.

Included with these soils in mapping are small areas of
the steeper, eroded Crofton and Nora soils. The included
soils make up about 5 to 10 percent of this map unit.

In both soils permeability is moderate, and the
available water capacity is high. The water intake rate is
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moderate. Moisture is readily released to plants. The
content of organic matter is low in Crofton soils and
moderately low in Nora soils. Natural fertility is low in
Crofton soils and medium in Nora soils. The surface
layer is friable and easily tilled through a fairly wide
range of soil moisture. Tilth is generally good.

Most areas of these soils are farmed. Some areas are
in native grassland and are used for range.

If these soils are used for dryland farming, they are
suited to corn, sorghum, small grain, and alfaifa. In a hot,
dry summer, crops can be damaged from the lack of
moisture. The principal hazard is water erosion. Runoff
and water erosion can be controlled by terraces, grassed
waterways, and contour farming. A cropping system that
keeps the soil covered with crops or crop residue most
of the time is effective in conjunction with water control
structures. Consecutive row crops can be limited and a
close-growing crop can be included in the rotation.
Conservation tillage practices are effective in controlling
erosion. Gullies can be shaped and seeded to grass.
Grassed field borders help contro! runoff and can be
used as turnrows, roadways, and wildlife habitat.

If these soils are irrigated, alfalfa and introduced
grasses are suited. Row crops are poorly suited because
water management is difficult and the hazard of erosion
is severe. Terraces, grassed waterways, and the
maximum use of crop residue as a muich help control
water erosion. Sprinkler irrigation is the only method
suited to these soils. Controlling erosion is difficult
because of the combined effects of rainfall and irrigation
water. The rate at which water is applied needs to be
adjusted so it does not exceed the intake rate of the soil.

The use of these soils for rangeland is effective in
controlling soil blowing and water erosion. Overgrazing
by livestock or untimely haying reduces the protective
cover, causes deterioration of the desirable native
plants, and results in severe soil loss by water erosion.
Proper grazing use, timely deferment of grazing or
haying, and a planned grazing system help maintain or
improve the range condition.

These soils are suited to windbreak plantings. Good
survival and fair growth of adapted species can be
expected if competing vegetation is controlled. This can
be accomplished by rototilling or careful use of an
appropriate herbicide in the row and by cultivation
between the rows. Planting of trees and shrubs on the
contour and the use of terraces help prevent runoff and
water erosion.

Slope limits the use of these soils for building sites
and sanitary facilities. Septic tank absorption fields can
be constructed on the contour after the site is graded.
For sewage lagoon areas, grading is required to modify
the slope and shape the lagoon. Dwellings and small
commercial buildings need to be properly designed to
accommodate the slope, or the site needs to be
adequately graded to accommodate the structure. The
moderate shrink-swell potential of the Nora soil is a
limitation for building sites. Foundations for buildings
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need to. be.strengthened and backfilled with coarse
grained material to prevent damage by the shrinking and
swelling. The low strength of these soils need to be
considered in the design of roads and streets. The
pavement of roads and streets needs to be thick enough
to compensate for the low strength. Coarse grained
material for subgrade or base material can be used to
ensure better performance. Damage to roads by frost
action can be reduced by good surface drainage.
Crowning the road by grading and constructing adequate
side ditches provide the needed surface drainage.

These soils are in capability unit llle-8 dryland and
capability unit IVe-6 irrigated. The Crofton soils are in
Limy Upland range site and windbreak suitability group 8.
The Nora soils are in Silty range site and windbreak
suitability group 4.

CsE2—Crofton-Nora siit loams, 11 to 15 percent
slopes, eroded. These deep, well drained, moderately
steep soils are on loess uplands. Rills and small gulleys
are common after heavy rains. Areas range from 5 to
200 acres.

This map unit is made up of about 70 percent Crofton
soils and 30 percent Nora soils. The Crofton soils are at
a lower elevation in more sloping parts of the landscape,
and the Nora soils are at a higher elevation in the less
sloping parts.

Typically, the Crofton soil has a surface layer of
brown, very friable silt loam about 5 inches thick.
Beneath this is a transitional layer of pale brown, friable,
calcareous silt loam about 7 inches thick. The underlying
material is very pale brown, calcareous silt loam to a
depth of 60 inches or more. In some areas, the surface
layer is very pale brown because material from the upper
part of the underlying material has been mixed with the
surface layer by plowing.

Typically, the Nora soil has a surface layer of dark
grayish brown, very friable silt loam about 5 inches thick.
The upper part of the subsoil is brown, friable heavy silt
loam about 9 inches thick, and the lower part is very
pale brown, friable, calcareous silt loam about 16 inches
thick. The underlying material is very pale brown,
calcareous silt loam to a depth of 60 inches or more. In
some areas, the surface layer is not so thick as typical,
and the depth is shallower to lime.

Included with these soils in mapping are small areas of
the strongly sloping, steep Crofton soils and the strongly
sloping Nora soils. The included soils make up 5 to 12
percent of this map unit.

Permeability is moderate, and available water capacity
is high in both soils. The water intake rate is moderate.
Runoff is rapid. Moisture is readlly released to plants.
Content of organic matter is low in Crofton soils and
moderately low in Nora soils. Natural fertility is low in the
Crofton soils and medium in the Nora soils. The surface
layer can be tilled through a fairly wide range of soil
moisture. Nora soils have moderate shrink-swell
potential. Tilth is generally good.
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Most areas of these soils are used for range, but a
few areas are farmed.

If these soils are used for dryland farming, they are
poorly suited to corn and sorghum. They are better
suited to small grain and alfalfa than to row crops. Alfalfa
and small grain grow and develop in spring and early in
summer when rainfall is heaviest. They also help control
water erosion and conserve moisture because a
permanent plant cover is established. The principal
hazard is water erosion. Contour farming, terraces, and
grassed waterways help conserve soil moisture and
control runoff. Grassed field boundaries help control
runoff and can be used as turnrows, roadways, and
wildlife habitat. Alfalfa in the cropping system helps
improve fertility and increase the content of organic
matter. Row crops can be grown infrequently in the
rotation.

The soils in this unit are not suited to irrigated
cultivated crops because they are too steep and erodible
and the irrigation water is too difficult to control.

Using these soils for rangeland is effective in
controlling soil blowing and water erosion. Overgrazing
or untimely haying reduces the protective cover and
causes deterioration of the desirable native plants.
Overgrazing also results in severe soil losses by water
erosion. Proper grazing use, timely deferment from
grazing or haying, and a planned grazing system of use
and rest help maintain or improve the range condition.

This soil is suited to trees and shrubs in windbreaks,
but care is needed to control erosion. Installing terraces
and planting trees on the contour help control erosion.
The ability of adapted species to survive and grow is fair.

Slope limits the use of these soils for sanitary facilities.
Septic tank absorption fields can be constructed on the
contour after the site is graded. Sewage lagoons
generally are not suited because of the slope; therefore,
alternate sites on other soils that are suited to this use
should be considered. Dwellings and small commercial
buildings need to be properly designed to accommodate
the slope, or the site needs to be adequately graded to
accommodate the structure. The moderate shrink-swell
potential of the Nora soil is a limitation for building sites.
Foundations for buildings need to be strengthened and
backfilled with coarse grained material to prevent
damage by the shrinking and swelling of the soil. Cuts
and fills generally are needed to provide a suitable grade
for roads. The low strength of these soils needs to be
considered in the design of roads and streets. The
pavement of roads and streets should be thick enough
to compensate for the low strength. Coarse grained
material for subgrade or base material can be used to
ensure better performance. Damage to roads by frost
action. can be reduced by good surface drainage.
Crowning the road by grading and constructing adequate
side ditches provide the needed surface drainage.

These.soils are in capability unit IVe-8 dryland. The
Crofton soil is in Limy Upland range site, and the Nora
soil is in Silty