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This soil survey is a publication of the National Cooperative Soil Survey, a
joint effort of the United States Department of Agriculture and other federal
agencies, state agencies including the Conservation and Survey Division,
University of Nebraska, and local agencies. The Soil Conservation Service has
leadership for the federal part of the National Cooperative Soil Survey. In line
with Department of Agriculture policies, benefits of this program are available to
all, regardless of race, color, national origin, sex, religion, marital status, or age.

Major fieldwork for this soil survey was completed in 1983. Soil names and
descriptions were approved in 1984. Unless otherwise indicated, statements in
this publication refer to conditions in the survey area in 1984. This survey was
made cooperatively by the Soil Conservation Service and the University of
Nebraska, Conservation and Survey Division. It is part of the technical
assistance furnished to the Lower Elkhorn, Lower Platte North, and Lower Loup
Natural Resources Districts. These natural resources districts provided financial
assistance needed to purchase the aerial photography used in making the soil
maps and to employ an additional soil scientist in accelerating the completion
of the survey.

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

Cover: Typical landscape of the Nora-Crofton-Moody association on uplands and the
Shell-Hobbs-Muir association on bottom lands and stream terraces.
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Foreword

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

This soil survey is designed for many different users. Farmers, ranchers,
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 ensure proper performance. Conservationists, teachers,
students, and specialists in recreation, wildlife management, waste disposal,
and pollution control can use the survey to help them understand, protect, and
enhance the environment.

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

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

Sherman L. Lewis
State Conservationist
Soil Conservation Service
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Platte County is in the east-central part of Nebraska
(fig. 1). It comprises an area of 689.4 square miles, or
441,049 acres. It is bordered on the east by Colfax
County, on the south by Butler, Polk, and Merrick
Counties, on the west by Boone and Nance Counties,
and on the north by Madison and Stanton Counties.
Columbus, the county seat, is the largest town in the
county. Other towns in the county are Cornlea, Creston,
Duncan, Humphrey, Lindsay, Monroe, Platte Center, and
Tarnov. Each of these communities has most of the
services required in a farming area.

T
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Figure 1.—Location of Platte County in Nebraska.

Agriculture is the main economic enterprise in the
county. The main crops are corn, soybeans, alfalfa, and
grain sorghum. Crops grown in lesser amounts are oats,

wheat, and other small grain. The crops are used as
feed for cattle, hogs, and sheep and provide cash
income. Most employment is in agriculture or related
businesses. In Columbus industrial plants manufacture
products for nonagricultural uses.

In 1978, about 79 percent of the acreage of the
county was cropland, about 10 percent was pasture and
range, and about 5 percent was woodland. The rest was
nonfarmland.

The first soil survey of Platte County was made in
1929 (4). This new survey updates the earlier survey,
provides additional information, and contains larger maps
that show the soils in greater detail.

General Nature of the County

This section provides general information about history
and population; climate; geology and ground water;
physiography, relief, and drainage; transportation
facilities; and trends in farming and soil use in Platte
County.

History and Population

Platte County was formed in 1855 from part of Dodge
County. In 1858 it was enlarged by that part of Monroe
County not included in the Pawnee Indian Reservation.
Subsequent legislation has resulted in its present
boundary. The first permanent settlement in the county
was in 1856. Settlers from Columbus, Ohio, established
themselves on the north side of the Loup River at the
present site of Columbus. Later, settlers came from
lowa, Ohio, Illinois, and New York and other Eastern
States.



In 1980, the population of Platte County was 28,852.
The population of Columbus was 17,317, that of Cornlea
was 40, that of Creston was 210, that of Duncan was
411, and that of Humphrey was 799. The population of
Lindsay was 383, that of Monroe was 290, that of Platte
Center was 368, and that of Tarnov was 63.

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

Winters are cold in Platte County. Summers are quite
hot and have occasional cool spells. In winter
precipitation frequently occurs as snowstorms, and
during the warm months it occurs chiefly as showers,
often heavy, when warm, moist air moves in from the
south. Total annual rainfall is normally adequate for corn,
soybeans, and small grain.

Table 1 gives data on temperature and precipitation
for the survey area as recorded at Columbus, Nebraska,
in the period 1951 to 1980. 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 24 degrees F,
and the average daily minimum temperature is 14
degrees. The lowest temperature on record, which
occurred at Columbus on January 27, 1963, is -26
degrees. In summer the average temperature is 75
degrees, and the average daily maximum temperature is
86 degrees. The highest recorded temperature, which
occurred on July 11, 1954, is 109 degrees.

Growing degree days are shown in table 1. They are
equivalent to “‘heat units.” During the month, growing
degree days accumulate by the amount that the average
temperature each day exceeds a base temperature (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 about 26 inches. Of
this, 20 inches, or nearly 75 percent, usually falls in April
through September. The growing season for most crops
falls within this period. 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
4.19 inches at Columbus on September 11, 1972.
Thunderstorms occur on about 48 days each year, and
most occur in summer.

The average seasonal snowfall is about 25 inches.
The greatest snow depth at any one time during the
period of record was 21 inches. On the average, 30 days
of the year have at least 1 inch of snow on the ground.
The number of such days varies greatly from year to
year.

The average relative humidity in midafternoon is about
60 percent. Humidity is higher at night, and the average
at dawn is about 80 percent. The sun shines 70 percent
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of the time possible in summer and 55 percent in winter.
The prevailing wind is from the south. Average
windspeed is highest, 13 miles per hour, in spring.
Tornadoes and severe thunderstorms strike
occasionally. These storms are local and of short
duration and result in sparse damage in narrow belts.
Hailstorms occur at times during the warmer part of the
year in irregular patterns and in relatively small areas.

Geology and Ground Water

The Niobrara Formation underlies the entire county. It
is the uppermost bedrock formation beneath most of the
county. It consists of chalky shale and lime-cemented,
marine sediment. The Ogallala Formation forms the
bedrock along the western edge of the county. It has a
maximum thickness of about 165 feet in the northwest
corner of the county. It is partly consolidated fine sand,
silt, and clay and has some limy zones. Unconsolidated
deposits of Quaternary Age are throughout the county
3).
Glacial till, an unsorted, heterogeneous mixture of clay,
silt, sand, and gravel, is in an area north of Platte Center
and east of U.S. Highway 81. Sand and gravel are above
and beneath the till body in this area. Deposits of
llionian age overlie the glacial till and the older
Quaternary deposits. They range from sandy to clayey
sediments and are capped by brown loess that crops out
on the valley sides of the more deeply incised, upland
drainageways.

Peoria loess mantles the lllionian-age deposits on the
uplands and the Todd Valley sands on the Shell Creek
terrace. Sandy to clayey, recent alluvium mantles the
valleys of the Platte River, Prairie Creek, and other
streams.

The effective saturated thickness of water-bearing
material is greatest south of a line forming the boundary
of the southern one-third of township 18 north, largely
because of a buried valley containing coarser grained,
water-bearing material.

The ground water throughout the county is of good
quality and in adequate supply for all purposes. The
water is generally hard, and some wells contain high
concentrations of dissolved iron and manganese.
Drainage from feedlots, septic tanks, and other waste
disposal can contaminate the ground water. During
installation of a domestic well, a water sample should be
tested for contamination before the well is connected to
the water system. Existing domestic wells should be
tested occasionally for contamination. Contamination is
more common in shallow wells than in deep wells.

Physiography, Relief, and Drainage

Platte County is part of the Great Plains. The greatest
relief is in the breaks adjacent to the Shell Creek Valley
and the Loup River Valley. Relief between the nearly
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level ridgetops and the bottoms of intermittent drains is
about 90 to 150 feet.

About three-fifths of the county is in the loess hills,
which are in the northern part of the county mainly north
of the Loup River. The rest of the county is generally
bottom lands and stream terraces.

An area of sandhills is in the southwest part of the
county between the Loup and Platte Rivers. The
topography of this area is mostly undulating to rolling.
Relief ranges from 3 to 15 feet in the undulating areas to
10 to 30 feet in the rolling areas. The surface drainage is
not well defined and flows directly or indirectly into the
Loup or Platte River.

The rest of the county consists of bottom lands and
stream terraces of the Loup and Platte Rivers. Most of
these areas are nearly level and very gently sloping. The
elevation between the stream terraces and the bottom
lands in some areas changes so gradually as to be
almost imperceptible. Generally, the relief ranges from 1
foot to 10 feet. It is modified in places by shallow stream
channels. The water table is normally below a depth of
10 feet on stream terraces and generally ranges from a
depth of 2 to 6 feet. Surface drainage is slow because
the natural drainageways are not well defined or have
been modified by land leveling.

Most of Platte County is drained by the Loup and
Platte Rivers and their tributaries. A small area in the
north-central and northeast parts of the county drains
into the Elkhorn River. The Platte River flows east and
northeast. The Loup River flows east and southeast and
joins the Platte River in the southeast part of the county,
just southeast of Columbus. Lost Creek parallels the
Loup River northwest of Columbus, flows through
Columbus, and joins the Platte River southeast of
Columbus. Looking Glass Creek flows southeast and
joins the Loup River in the western part of the county.
Beaver Creek flows across the corner of the county in
the west-central part. Shell Creek enters the county in
the northwest corner, flows south-southeast, and leaves
the county in the east-central part. Many smaller streams
drain into Shell Creek.

The lowest elevation in the county, on the county line
southeast of Columbus, is about 1,400 feet above sea
level. The highest elevation, near Cornlea and
Humphrey, is about 1,750 feet. Columbus is at an
elevation of 1,440 feet. The slope of the county
generally is south-southeast, except in the north-central
part, where slope is northeast.

Flooding and ponding from surface water occurred in
some areas in Loup Township during the spring of 1983
and that of 1984. Field studies suggest that higher than
normal rainfall during these periods saturated the sandy
soils on terraces between the Platte and Loup Rivers.
The excess water flowed from seep areas in these
higher-lying soils, flowed northward, and caused flooding
and ponding of brief duration on farmland. One study
made at the request of the Lower Loup Natural

Resource District suggests that this area is subject to
flooding and ponding about once every 30 years and
probably more frequently (fig. 2).

Transportation Facilities

The transportation facilities in Platte County include
railroads, highways, and airports. The main line of one
railroad passes through Columbus and Duncan, in the
southern part of the county. The county also is served by
three branch lines.

Platte County has a number of good roads. The roads
that provide most of the transportation in Platte County
are state highways and county roads. U.S. Highway 30 is
an east-southwest route in the southern part of the
county. U.S. Highway 81 is a north-south route through
the central part of the county. Nebraska Highway 22 is
an east-west route to U.S. Highway 81 in the south-
central part of the county. Nebraska Highway 45 is a
north-south route in the northwest part of the county.
Nebraska Highway 91 is an east-west route through the
northern part of the county. Rural roads generally follow
section lines, except along the Loup and Platte Rivers,
which are crossed by few bridges. Most roads are
graveled, and a few roads are paved. Some roads in the
sandhills of Platte County are not maintained and are
essentially trails.

The Columbus airport provides both commercial and
charter air service.

Trends in Farming and Soil Use

Farming has been the most important enterprise in
Platte County since the county was settled. In the early
years crops were produced only for local use. When
railroads and elevators made markets available, crop
and livestock production increased. A rapid increase in
use of irrigation, more efficient machinery, use of
herbicides and pesticides, and increased crop yields
have resulted in a significant increase in farm income. In
1971, about 1,430 farms were in Platte County, and
1,350 farms in 1982, according to Nebraska Agricultural
Statistics. During this period the size of farms increased
and urban areas expanded, mainly in the southeast part
of the county. Most farms are combination cash-grain
and livestock operations.

The acreage of irrigated crops is steadily increasing.
Irrigation was used on 65,200 acres in 1971 and on
141,000 acres in 1981. The irrigation water is mostly
from wells, but some water is pumped from the Platte
and Loup Rivers and other major streams. The largest
increase in irrigated acreage in the last 5 years has been
from the use of center-pivot systems. There were 692
irrigation wells in the county in 1972 and 1,363 wells in
1982. More wells are being drilled every year.

The main cultivated crop in the county is corn. Other
crops grown are soybeans, alfalfa, sorghum, oats, wheat,
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Figure 2.—Area in Loup Township where flooding and ponding occurred during the spring of 1983 and the spring of 1984.

and rye. The acreage of corn and soybeans has
generally increased during the last 10 years. In 1970,
corn was planted on 136,900 acres, of which 37,500
acres was irrigated, according to Nebraska Agricultural
Statistics. Soybeans were planted on 26,500 acres in
1970 and on 82,000 acres in 1981. The acreage in
alfalfa, oats, and sorghum has remained about the same
in the last 10 years. In 1981, alfalfa was planted on
17,400 acres and oats on 10,500 acres.

Livestock is important on most farms in the county.
The number of cattle has decreased in recent years.
Cattle in 1971 numbered 85,000 and 80,000 in 1982.
Dairy cattle decreased in number from 5,400 in 1970 to
3,900 in 1982. Hogs increased in number from 98,000 in
1970 to 128,000 by 1982. Many farms fatten a few hogs
for market, and in a few places hogs are fed in
confinement areas. Sheep and chickens have decreased
in number since 1971.

The amount of fertilizer used in Platte County has
increased from 12,206 tons in 1970 to 33,006 tons in
1979.

Machinery is used for much of the work formerly done
by hand.

How This Survey Was Made

This survey was made to provide information about the
soils in the survey area. The information includes a
description of the soils and their location and a
discussion of the suitability, limitations, and management
of the soils for specified uses. Soil scientists observed
the steepness, length, and shape of slopes; the general
pattern of drainage; the kinds of crops and native plants
growing on the soils; and the kinds of bedrock. They dug
many holes to study the soil profile, which is the
sequence of natural layers, or horizons, in a soil. The
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profile extends from the surface down into the
unconsolidated material in which the soil formed. The
unconsolidated material is devoid of roots and other
living organisms and has not been changed by other
biologic activity.

The soils in the survey area occur in an orderly pattern
that is related to the geology, the landforms, relief,
climate, and the natural vegetation of the area. Each
kind of soil is associated with a particular kind of
landscape or with a segment of the landscape. By
observing the soils in the survey area and relating their
position to specific segments of the landscape, a soil
scientist develops a concept, or model, of how the soils
were formed. Thus, during mapping, this model enables
the soil scientist to predict with considerable accuracy
the kind of soil at a specific location on the landscape.

Commonly, individual soils on the landscape merge
into one another as their characteristics gradually
change. To construct an accurate soil map, however, soil
scientists must determine the boundaries between the
soils. They can observe only a limited number of soil
profiles. Nevertheless, these observations, supplemented
by an understanding of the soil-landscape relationship,
are sufficient to verify predictions of the kinds of soil in
an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil
profiles that they studied. They noted soil color, texture,
size and shape of soil aggregates, kind and amount of
rock fragments, distribution of plant roots, acidity, and
other features that enable them to identify soils. After
describing the soils in the survey area and determining
their properties, the soil scientists assigned the soils to
taxonomic classes (units). Taxonomic classes are
concepts. Each taxonomic class has a set of soil
characteristics with precisely defined limits. The classes
are used as a basis for comparison to classify soils
systematically. The system of taxonomic classification
used in the United States is based mainly on the kind
and character of soil properties and the arrangement of
horizons within the profile. After the soil scientists
classified and named the soils in the survey area, they
compared the individual soils with similar soils in the
same taxonomic class in other areas so that they could
confirm data and assemble additional data based on
experience and research.

While a soil survey is in progress, samples of some of
the soils in the area generally are collected for laboratory
analyses and for engineering tests. Soil scientists
interpreted the data from these analyses and tests as
well as the field-observed characteristics and the soil
properties in terms of expected behavior of the soils
under different uses. Interpretations for all of the soils
were field tested through observation of the soils in
different uses under different levels of management.
Some interpretations are modified to fit local conditions,
and new interpretations sometimes are developed to
meet local needs. Data were assembled from other

sources, such as research information, production
records, and field experience of specialists. For example,
data on crop yields under defined levels of management
were assembled from farm records and from field or plot
experiments on the same kinds of soil.

Predictions about soil behavior are based not only on
soil properties but also on such variables as climate and
biological activity. Soil conditions are predictable over
long periods of time, but they are not predictable from
year to year. For example, soil scientists can state with a
fairly high degree of probability that a given soil will have
a high water table within certain depths in most years,
but they cannot assure that a high water table will
always be at a specific level in the soil on a specific
date.

After soil scientists located and identified the
significant natural bodies of soil in the survey area, they
drew the boundaries of these bodies on aerial
photographs and identified each as a specific map unit.
Aerial photographs show trees, buildings, fields, roads,
and rivers, all of which help in locating boundaries
accurately.

Map Unit Composition

A map unit delineation on a soil map represents an
area dominated by one major kind of soil or an area
dominated by several kinds of soil. A map unit is
identified and named according to the taxonomic
classification of the dominant soil or soils. Within a
taxonomic class there are precisely defined limits for the
properties of the soils. On the landscape, however, the
soils are natural objects. In common with other natural
objects, they have a characteristic variability in their
properties. Thus, the range of some observed properties
may extend beyond the limits defined for a taxonomic
class. Areas of soils of a single taxonomic class rarely, if
ever, can be mapped without including areas of soils of
other taxonomic classes. Consequently, every map unit
is made up of the soil or soils for which it is named and
some soils that belong to other taxonomic classes.
These latter soils are called inclusions or included soils.

Most inclusions have properties and behavioral
patterns similar to those of the dominant soil or soils in
the map unit, and thus they do not affect use and
management. These are called noncontrasting (similar)
inclusions. They may or may not be mentioned in the
map unit descriptions. Other inclusions, however, have
properties and behavior divergent enough to affect use
or require different management. These are contrasting
(dissimilar) inclusions. They generally occupy small areas
and cannot be shown separately on the soil maps
because of the scale used in mapping. The inclusions of
contrasting soils are mentioned in the map unit
descriptions. A few inclusions may not have been
observed and consequently are not mentioned in the
descriptions, especially where the soil pattern was so



complex that it was impractical to make enough
observations to identify all of the kinds of soil on the
landscape.

The presence of inclusions in a map unit in no way

diminishes the usefulness or accuracy of the soil data.

The objective of soil mapping is not to delineate pure
taxonomic classes of soils but rather to separate the

landscape into segments that have similar use and
management requirements. The delineation of such
landscape segments on the map provides sufficient
information for the development of resource plans, but
onsite investigation is needed to plan for intensive uses
in small areas.



General Soil Map Units

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

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

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

Some soil boundaries and soil names in this survey
area may not fully match those in surveys of adjoining
counties that were published at an earlier date. Any such
differences are mainly the result of changes and
refinements in series concept, different slope groupings,
and application of the latest soil classification system.

Soil Descriptions

Silty Soils on Uplands and Foot Slopes

Two associations are in this group. The soils in the
group are deep, very gently sloping to steep, and well
drained and somewhat excessively drained. Most of the
acreage in the group is used for cultivated crops, both
dryland and irrigated. On the steep slopes the soils are
mainly used for range or pasture. On the irrigated
acreage, center-pivot systems are most common. In the
sloping areas water erosion is a hazard. Maintaining a
high level of fertility, conserving water for plant use, and
controlling water erosion are the main management
concerns.

1. Nora-Crofton-Moody Association

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

This association consists of soils on broad and narrow
ridgetops, side slopes, and foot slopes of dissected
uplands. Slopes range from 1 to 30 percent.

This association takes in 227,413 acres, or about 51
percent of the county. It is about 37 percent Nora soils,
25 percent Crofton soils, 17 percent Moody soils, and 21
percent minor soils {fig. 3).

The Nora soils are gently sloping to moderately steep
and well drained. They are on convex ridgetops and side
slopes. Typically, the surface layer is very dark grayish
brown, friable silty clay loam about 7 inches thick. The
subsurface layer is dark grayish brown, friable silty clay
loam about 5 inches thick. The subsoil is friable silty clay
loam about 17 inches thick. It is pale brown in the upper
part and light yellowish brown in the lower part. The
underlying material is very pale brown silt loam in the
upper part and light gray silt loam in the lower part to a
depth of more than 60 inches.

The Crofton soils are on narrow, convex ridgetops and
on the steeper parts of side slopes. They are gently
sloping on ridgetops and strongly sloping to steep on
side slopes. They are well drained and somewhat
excessively drained, and calcareous. Typically, the
surface layer is grayish brown, very friable silt loam
about 4 inches thick. The transition layer is pale brown,
friable silt loam about 5 inches thick. The underlying
material is silt loam. It is light yellowish brown in the
upper part and light gray in the lower part to a depth of
more than 60 inches.

The Moody soils are on broad and narrow, convex
ridgetops, shoulders, and side slopes. They are very
gently sloping and gently sloping on ridgetops and
shoulders and strongly sloping on side slopes. They are
well drained. Typically, the surface layer is dark grayish
brown, friable silty clay loam about 8 inches thick. The
subsoil is friable silty clay loam about 29 inches thick. It
is dark grayish brown in the upper part, brown in the
middle part, and pale brown in the lower part. The
underlying material is light yellowish brown silty clay
loam in the upper part and light yellowish brown silt loam
in the lower part to a depth of 60 inches or more.

The minor soils in this association are the Alcester,
Belfore, Fillmore, and Hobbs soils. Alcester soils are on
concave foot slopes. They have dark upper layers more
than 20 inches thick. Belfore soils are on broad, nearly
level ridgetops and contain more clay than the major
soils. Fillmore soils are poorly drained and in upland
depressions. Hobbs soils are stratified and are in narrow,
upland drainageways that are subject to occasional
flooding.
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Figure 3.—Typical landscape pattern of the soils and the underlying material in the Nora-Crofton-Moody association.

Farms in this association are diversified. They are
mainly a combination of cash-grain and livestock
enterprises. The very gently sloping to moderately steep
areas of soils on ridgetops and side slopes are generally
used for cultivated crops. A few areas of steep soils on
side slopes and areas around farmsteads support native
or introduced grasses and are used for grazing. Most of
the acreage in the association is used for dryland
cultivated crops. The main crops are corn, soybeans,
grain sorghum, oats, and alfalfa. A few areas where high
yielding wells are available are irrigated by sprinkler
systems.

Soil erosion is the main hazard. Maintaining soil
fertility, controlling runoff, and conserving moisture are
the main management concerns. In the narrow
drainageways flooding is a hazard.

2. Geary-Alcester-Nora Association
Deep, gently sloping to steep, well drained, silty soils;

formed in silty, colluvial-alluvial material and in loess; on
uplands and foot slopes

This association consists of soils on strongly sloping to
steep hillsides and gently sloping foot slopes adjacent to
Shell Creek Valley. Slopes range from 2 to 30 percent.

This association takes in about 2,900 acres, or about 1
percent of the county. It is about 47 percent Geary soils,
21 percent Alcester soils, 17 percent Nora soils, and 15
percent minor soils.

The Geary soils are strongly sloping to steep and well
drained. They are on hillsides. They formed in loess of
the Loveland Formation. Typically, the surface layer is
dark grayish brown, friable silty clay loam about 11
inches thick. The subsurface layer is dark brown silty
clay loam about 5 inches thick. The subsoil is brown silty
clay loam about 18 inches thick. The underlying material
is light brown silty clay loam to a depth of more than 60
inches.



Platte County, Nebraska

The Alcester soils are on gently sloping foot slopes
below the Geary soils. They are well drained. They
formed in silty, colluvial-alluvial material. Typically, the
surface layer is dark grayish brown, friable silt loam
about 8 inches thick. The subsurface layer is dark
grayish brown, friable silt loam about 10 inches thick.
The subsoil is about 34 inches thick. It is dark grayish
brown, friable silt loam in the upper part; brown, friable
silty clay loam in the middle part; and brown, friable silty
clay loam in the lower part. The underlying material is
pale brown silty clay loam to a depth of more than 60
inches.

The Nora soils are on strongly sloping and moderately
steep side hills. They are well drained. They formed in
Peoria loess. Typically, the surface layer is very dark
grayish brown, friable silty clay loam about 7 inches
thick. The subsurface layer is dark grayish brown, friable
silty clay loam about 5 inches thick. The subsoil is silty
clay loam about 17 inches thick. It is pale brown in the
upper part and light yellowish brown in the lower part.
The underlying material is very pale brown silt loam in
the upper part and light gray silt loam in the lower part to
a depth of more than 60 inches.

The minor soils in this association are the Crofton and
Thurman soils. Crofton soils have lime within a depth of
8 inches, do not have a dark surface layer, and are on
side slopes on the same landscape position as Geary
and Nora soils. Thurman soils are sandy throughout and
on side slopes on the same landscape position as Geary
and Nora soils.

Farms in this association are diversified. They are
mainly a combination of cash-grain and livestock
enterprises. The strongly sloping to steep areas are used
for cultivated crops or are in native grasses and are used
for hay or grazing. The gently sloping foot slopes are
used mainly for cultivated crops. The main crops are
corn, soybeans, grain sorghum, oats, and alfalfa. A few
areas are irrigated, mainly by sprinkler systems.

Soil erosion is the main hazard. Maintaining fertility,
reducing runoff, and conserving moisture are the main
management concerns.

Silty Soils on Uplands and in Upland Depressions

Two associations are in this group. The soils in the
group are deep, nearly level to gently sloping, and well
drained, poorly drained, and very poorly drained. Most of
the acreage in the group is used for cultivated crops,
both dryland and irrigated. On the irrigated acreage,
some center-pivot systems are used, but gravity furrow
systems are most common. Water erosion is the
principal hazard. Maintaining a high level of fertility,
conserving water, and controlling erosion are the main
management concerns.

3. Belfore-Moody Association

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

This association consists of soils on nearly level,
broad divides on loess uplands. Slopes range from 0 to
6 percent.

This association takes in about 51,000 acres, or about
12 percent of the county. It is about 68 percent Belfore
soils, 24 percent Moody soils, and 8 percent minor soils
(fig. 4).

The Belfore soils are nearly level and on broad
divides. Typically, the surface layer is dark grayish
brown, firm silty clay loam about 14 inches thick. The
subsoil is very firm and firm silty clay loam about 31
inches thick. It is grayish brown in the upper part, brown
and pale brown in the middle part, and light yellowish
brown in the lower part. The underlying material is light
yellowish brown silty clay loam in the upper part and very
pale brown silt loam in the lower part to a depth of more
than 60 inches.

The Moody soils are on broad and narrow, convex
ridgetops, shoulders, and side slopes. They are very
gently sloping and gently sloping on ridgetops and
shoulders and strongly sloping on side slopes. They are
well drained. Typically, the surface layer is dark grayish
brown, friable silty clay loam about 8 inches thick. The
subsoil is friable silty clay loam about 29 inches thick. It
is dark grayish brown in the upper part, brown in the
middle part, and pale brown in the lower part. The
underlying material is light yellowish brown silty clay
loam in the upper part and light yellowish brown silt loam
in the lower part to a depth of more than 60 inches.

The minor soils in this association are the Alcester,
Butler, and Fillmore soils. Alcester soils are on concave
foot slopes along the intermittent drainageways. They
have dark upper layers more than 20 inches thick. Butler
soils are somewhat poorly drained and in slightly
concave basins. Fillmore soils are poorly drained and in
depressions.

Farms in this association are diversified. They are
mainly a combination of cash-grain and livestock
enterprises. Most of the acreage is used for dryland
cultivated crops. The crops are small areas of oats,
winter wheat, and grain sorghum, but mainly corn,
soybeans, and alfalfa. A few depressional areas are in
introduced or native grasses and are used for grazing. In
areas where high yielding wells are available, gravity and
sprinkler systems are common. The principal irrigated
crops are corn, soybeans, and alfalfa. The potential for
irrigation in the association is high.

Erosion on the gently sloping Moody soils and ponding
in the depressional areas of Fillmore soils are the main
hazards. Maintaining fertility is the main management
concern. Another management concern is drainage in
depressional areas, but suitable outlets are commonly
not available. In places, large pits are dug to hold the
excess water.
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Figure 4.—Typical landscape pattern of the soils and the underlying material in the Belfore-Moody association.

4. Moody-Fillmore Association

Deep, nearly level to gené// sloping, well drained, poorly
drained, and very poorly drained, silty soils; formed in
loess; on uplands and in upland depressions

This association consists of nearly level to gently
sloping soils on smooth ridgetops and side slopes and
nearly level soils in concave depressions. It is on an old,
upland terrace between Shell Creek and the Platte River.
Slopes range from 0 to 6 percent.

This association takes in about 22,500 acres, or about
5 percent of the county. It is about 75 percent Moody
soils, 11 percent Fillmore soils, and 14 percent minor
soils.

The Moody soils are on very gently sloping, broad,
smooth ridgetops and gently sloping, convex ridges and
side slopes. They are well drained. Typically, the surface
layer is dark grayish brown, friable siity clay loam about 8
inches thick. The subsoil is friable silty clay loam about
29 inches thick. It is dark grayish brown in the upper

part, brown in the middle part, and pale brown in the
lower part. The underlying material is light yellowish
brown silty clay loam in the upper part and light yellowish
brown silt loam in the lower part to a depth of more than
60 inches.

The Fillmore soils are nearly level and poorly drained
and very poorly drained. They are in concave, upland
depressions. They are occasionally ponded. Typically,
the surface layer is dark grayish brown, friable silt loam
about 8 inches thick. The subsurface layer is leached,
gray, friable silt loam about 4 inches thick. The subsoil is
about 40 inches thick. It is dark gray, very firm silty clay
in the upper part; gray, very firm silty clay in the middle
part; and dark grayish brown, friable silty clay loam in the
lower part. The underlying material is dark grayish brown
silt loam to a depth of more than 60 inches.

The minor soils in this association are the Butler,
Crofton, Nora, and Thurman soils. Butler soils are
somewhat poorly drained and are on concave, nearly



Platte County, Nebraska

level slopes above Fillmore soils. Crofton soils are
calcareous at the surface and are on strongly sloping
and moderately steep side slopes. Nora soils are on
gently sloping and strongly sloping ridgetops and side
slopes. Thurman soils are sandy throughout and on
gently sloping to strongly sloping side slopes.

The farms in this association are diversified. They are
mainly a combination of cash-grain and livestock
enterprises. Most of the acreage is used for cultivated
crops, either dryland or irrigated. The crops are a few
areas of grain sorghum and wheat, but mainly corn,
soybeans, and alfalfa. Alfalfa and introduced or native
grasses are common in depressions that are wet for
most of the growing season. Water is available from high
yielding, deep wells. The potential for irrigation in this
association is high.

Soil erosion in the gently sloping areas and ponding in
the depressional areas are the main hazards. Reducing
runoff and maintaining fertility are the main management
concerns.

Sandy Soils on Uplands and Stream Terraces

Two associations are in this group. The soils in the
group are deep, nearly level to steep, and somewhat
excessively drained, excessively drained, somewhat
poorly drained, and moderately well drained. The
acreage of the group is used for cultivated crops and
grazing or haying. Most cultivated areas are irrigated by
sprinkler systems. In areas where the soils are
overgrazed and in cultivated areas, soil blowing is a
hazard. Keeping the range in good condition and, in
irrigated areas, controlling soil blowing and proper
distribution of irrigation water are the main management
concerns.

5. Valentine-Thurman Association

Deep, nearly level to steep, excessively drained and
somewhat excessively drained, sandy soils; formed in
eolian sands; on uplands

This association consists mainly of nearly level to
steep soils on smooth, round-topped sandhills. The
areas have few established drainage channels. Slopes
range from 0 to 24 percent.

This association takes in about 18,000 acres, or about
4 percent of the county. It is about 47 percent Valentine
soils, 45 percent Thurman soils, and 8 percent minor
soils (fig. 5).

The Valentine soils are on sandhill hummocks and, in
some areas, on ridgetops. These soils are gently sloping
to steep and excessively drained. Typically, the surface
layer is light brownish gray, loose fine sand about 5
inches thick. The transition layer is pale brown, loose
fine sand about 6 inches thick. The underlying material is
very pale brown fine sand to a depth of more than 60
inches.

The Thurman soils are on the lower slopes of
hummocks and in concave areas. These soils are nearly
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level to strongly sloping and somewhat excessively
drained. Typically, the surface layer is dark grayish
brown, very friable loamy fine sand about 8 inches thick.
The subsurface layer is grayish brown, very friable loamy
fine sand about 6 inches thick. The transition layer is
brown fine sand about 6 inches thick. The underlying
material is pale brown fine sand in the upper part and
very pale brown fine sand in the lower part to a depth of
more than 60 inches.

The minor soils in this association are the Blendon,
Boelus, Els, and Simeon soils. Blendon soils are in
concave areas. Boelus soils are well drained and in
smooth areas at positions lower than those of Thurman
soils. Els soils are somewhat poorly drained and in
basins and depressional areas. Simeon soils are shallow
to coarse sand and gravel and in low areas in the
association.

The acreage of this association is used for cultivation
or is in native grasses and is used for grazing or haying.
Nearly all cultivated areas are irrigated by sprinkier
systems. The main crops are corn and alfalfa.

Controlling soil blowing, improving fertility, and efficient
use of irrigation water are the main management
concerns for cultivated crops. Establishing a planned
grazing system and proper grazing use are the main
management concerns in the range. If the vegetation is
overgrazed, soil blowing is a hazard.

6. Els-Valentine-lpage Association

Deep, nearly level to steep, somewhat poorly drained,
excessively drained, and moderately well drained, sandy
soils; formed in eolian sands; in upland sandhill valleys,
on uplands, and on stream terraces

This association consists of low, undulating ridges on
uplands and of intervening swales and depressions in
sandhill valleys. Slopes range from 0 to 24 percent.

This association takes in about 2,700 acres, or about 1
percent of the county. It is about 48 percent Els soils, 28
percent Valentine soils, 20 percent Ipage soils, and 4
percent minor soils.

The Els soils are in smooth areas in upland, sandhill
valleys and on low stream terraces. They are nearly level
and somewhat poorly drained. Typically, the surface
layer is dark grayish brown, very friable loamy fine sand
about 8 inches thick. The transition layer is grayish
brown, very friable loamy fine sand about 4 inches thick.
The underlying material is mottled fine sand. It is very
pale brown and light gray in the upper part and white in
the lower part to a depth of more than 60 inches.

The Valentine soils are on sandhill hummocks. These
soils are gently sloping to steep and excessively drained.
Typically, the surface layer is grayish brown, loose fine
sand about 5 inches thick. The transition layer is pale
brown, loose fine sand about 6 inches thick. The
underlying material is very pale brown fine sand to a
depth of more than 60 inches.
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Figure 5.—Typical landscape pattern of the soils and the underlying material in the Valentine-Thurman association.

The Ipage soils are in sandhill valleys and on stream The acreage of this association is used for cultivation
terraces. They are moderately well drained, and nearly and grazing or haying. Nearly all of the cultivated areas
level and very gently sloping. Typically, the surface layer are irrigated by sprinkler systems. The main crop is corn.
is dark grayish brown, very friable loamy fine sand about Wetness in spring and droughtiness in the coarse
7 inches thick. The transition layer is brown, very friable textured soils are the main limitations. During dry periods
fine sand about 5 inches thick. The underlying material is soil blowing is a severe hazard. Maintaining fertility and
pale brown and very pale brown fine sand to a depth of controlling soil blowing are the main management
more than 60 inches. concerns. In the range establishing a planned grazing

The minor soils in this association are the Thurman system and proper grazing use are the main
soils. They are somewhat excessively drained and on management concerns.

the lower slopes of hummocks and in concave areas.
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Loamy and Silty Soils on Stream Terraces and
Bottom Lands

Three associations are in this group. The soils in the
group are deep and moderately deep over coarse sand,
nearly level, and well drained, moderately well drained,
and somewhat poorly drained. Nearly all areas of the
group are cropland, most areas of which are irrigated.
Pivot systems are in common use, but gravity systems
are most common. The soils on bottom lands are subject
to flooding. In early spring the seasonal high water table
is a problem in some areas. Soil blowing is a hazard.
Conserving water and maintaining a high level of fertility
are management concerns.

7. Blendon-O’Neill Association

Deep and moderately deep over coarse sand, nearly
level, well drained, loamy soils; formed in sandy alluvium
and loamy material over coarse sand: on stream terraces

This association consists of nearly level soils on
stream terraces of the Loup River and Platte River
Valleys. Slopes range from 0 to 2 percent.

This association takes in about 5,800 acres, or about 1
percent of the county. It is about 53 percent Blendon
soils, 20 percent O’Neill soils, and about 27 percent
minor soils.

The Blendon soils are deep and on nearly level stream
terraces. Typically, the surface layer is dark grayish
brown, friable fine sandy loam about 9 inches thick. The
subsoil is friable fine sandy loam about 20 inches thick. It
is very dark grayish brown in the upper part and dark
grayish brown in the lower part. The underlying material
is grayish brown loamy fine sand in the upper part and
light gray fine sand and sand in the lower part to a depth
of more than 60 inches.

The O’Neill soils are moderately deep and on nearly
level stream terraces. Typically, the surface layer is dark
grayish brown, very friable fine sandy loam about 12
inches thick. The upper part of the subsoil is grayish
brown, very friable sandy loam about 10 inches thick,
and the lower part is grayish brown, loose loamy sand
about 4 inches thick. The underlying material is very pale
brown coarse sand to a depth of more than 60 inches.

The minor soils in this association are the Janude,
Merrick, Thurman, and Wann soils. Janude and Merrick
soils are moderately well drained and slightly lower in the
landscape than the major soils. Thurman soils are
somewhat excessively drained and higher in the
landscape than the major soils. Wann soils are
somewhat poorly drained and lower in the landscape
than the major soils.

The farms in this association are diversified. They are
mainly combination cash-grain and livestock enterprises.
Most of the acreage is irrigated cropland. The main
crops are corn, soybeans, grain sorghum, and alfalfa.
Most areas are irrigated with well water. Both gravity and
sprinkler irrigation systems are used. A few areas are in
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native or introduced grasses and are used for grazing or
haying.

Conserving water and maintaining good tilth and
fertility are the main management concerns. If the soils
are used for dryland farming, droughtiness is a hazard.
Soil blowing is the main hazard. Maintaining a cover of
crop residue on the surface helps reduce the soil
blowing.

8. Muir Association

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

This association consists of nearly level soils on
stream terraces of the Loup River Valley. Slopes range
from 0 to 2 percent.

This association takes in about 6,100 acres, or about 1
percent of the county. It is about 75 percent Muir soils
and 25 percent minor soils.

Muir soils are on stream terraces. They are subject to
rare flooding. Typically, the surface layer is dark grayish
brown, friable silt loam about 6 inches thick. The
subsurface layer is very dark grayish brown, friable silt
loam about 12 inches thick. The subsoil is about 19
inches thick. It is dark grayish brown, friable silt loam in
the upper part and brown, friable silt loam in the lower
part. The underlying material is pale brown silt loam to a
depth of more than 60 inches.

The minor soils in this association are the Hobbs and
Zook soils. Hobbs soils are on bottom lands and are
lower in the landscape than the Muir soils. Zook soils are
poorly drained and in the lowest part of the association.

The farms in this association are diversified. They are
mainly combination cash-grain and livestock enterprises.
Most of the acreage is used for cultivated crops. The
main crops are corn, soybeans, grain sorghum, and
alfalfa. Most of the acreage is irrigated from high
producing, deep wells. Gravity systems are well suited to
these soils, but a few areas have sprinkler systems.
Small pastures of introduced grass or native grass are
near farmsteads and in very wet areas.

Maintaining tilth and fertility and efficient use of
irrigation water are the main management concerns.

9. Janude-Gibbon-Novina Association

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

This association consists of soils on bottom lands of
the Platte and Loup River Valleys. Slopes range from 0
to 2 percent.

This association takes in about 9,450 acres, or about 2
percent of the county. It is about 37 percent Janude
soils, 28 percent Gibbon soils, 23 percent Novina soils,
and 12 percent minor soils.
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The Janude soils are moderately well drained and
subject to rare flooding. They are on nearly level bottom
lands slightly above Gibbon soils in the landscape.
Typically, the surface layer is very dark grayish brown,
very friable fine sandy loam about 8 inches thick. The
subsurface layer is very dark grayish brown, very friable
fine sandy loam about 10 inches thick. The transition
layer is dark grayish brown, very friable fine sandy loam
about 15 inches thick. The underlying material is light
brownish gray sandy loam in the upper part, light
brownish gray loamy fine sand in the middle part, and
light gray fine sand in the lower part to a depth of more
than 60 inches.

The Gibbon soils are somewhat poorly drained,
subject to occasional flooding, and on nearly level
bottom lands. Typically, the surface layer is very dark
gray, friable silt loam about 8 inches thick. The
subsurface layer is dark gray, friable silt loam about 10
inches thick. The underlying material is gray, light gray,
and light brownish gray silt loam in the upper part and
light brownish gray, mottled fine sandy loam in the lower
part to a depth of more than 60 inches.

The Novina soils are moderately well drained, nearly
level, and subject to rare flooding. They are on bottom
lands slightly higher in the landscape than Gibbon soils.
Typically, the surface layer is dark grayish brown, very
friable fine sandy loam about 9 inches thick. The
subsurface layer is dark grayish brown, very friable fine
sandy loam about 8 inches thick. The transition layer is
grayish brown, very friable fine sandy loam about 8
inches thick. The underlying material is grayish brown
and light gray loam in the upper part, light gray fine
sandy loam in the middle part, and light gray loamy fine
sand in the lower part to a depth of more than 60
inches.

The minor soils in this association are the Els, Ipage,
and Merrick soils. These soils are higher in the
landscape than the major soils. Also, Els soils are
sandier throughout. They are subject to rare flooding.
Ipage and Merrick soils are moderately well drained.

The farms in this association are diversified, mainly
combination cash-grain and livestock enterprises. Most
of the acreage is cultivated and is used for dryland and
irrigated crops. The main crops are corn, soybeans, grain
sorghum, alfalfa, and small grain. Most irrigated areas
have gravity systems, but some areas have sprinkler
systems. A few small areas are in native or introduced
grasses and are used for grazing or are mowed for hay.

On the Janude and Novina soils soil blowing is a
management concern. On the Gibbon soils flooding and
drainage are major concerns. Measures that maintain
fertility and result in the efficient use of irrigation water
are needed on all of the soils.

Silty Soils on Bottom Lands and Stream Terraces

One association is in this group. The soils in the group
are deep, nearly level, and well drained. Nearly all areas
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of the group are cropland, most areas of which are
irrigated. Pivot systems are common, but most areas
have gravity systems. The soils on bottom lands are
subject to flooding. Conserving water and maintaining a
high level of fertility are management concerns.

10. Shell-Hobbs-Muir Association

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

This association consists of nearly level soils on
bottom lands and stream terraces of Beaver Creek, Shell
Creek, Looking Glass Creek, Loseke Creek, Tracy Creek,
South Fork Union Creek, and other creeks. Slopes range
from O to 2 percent.

This association takes in 33,500 acres, or about 8
percent of the county. It is about 33 percent Shell soils,
29 percent Hobbs soils, 18 percent Muir soils, and 20
percent minor soils (fig. 6).

The Shell soils are weli drained and on nearly level
bottom lands that are subject to occasional flooding.
Typically, the surface layer is dark grayish brown, very
friable silt loam about 8 inches thick. The subsurface
layer is dark grayish brown, very friable silt loam about
17 inches thick. The underlying material is silt loam. It is
grayish brown in the upper part and brown in the lower
part to a depth of more than 60 inches.

The Hobbs soils are on nearly level fiood plains
adjacent to the creeks and their tributary drainageways
below the Shell soils in the landscape. They are subject
to occasional flooding, and some areas are channeled.
They are well drained. Typically, the surface layer is
grayish brown, thinly stratified, friable silt loam about 8
inches thick. The underlying material is silt loam. It is
dark grayish brown and pale brown and thinly stratified in
the upper part and dark grayish brown in the lower part
to a depth of more than 60 inches.

The Muir soils are on high, stream terraces above the
Shell soils and are subject to rare flooding. They are well
drained and nearly level. Typically, the surface layer is
dark grayish brown, friable silt loam about 6 inches thick.
The subsurface layer is very dark grayish brown, friable
silt loam about 12 inches thick. The subsoil is friable and
about 19 inches thick. It is dark grayish brown in the
upper part and brown in the lower part. The underlying
material is pale brown silt loam to a depth of more than
60 inches.

The minor soils in this association are the Colo,
Kezan, Lamo, and Zook soils, which have a seasonal
high water table and are on bottom lands.

The farms in this association are diversified, mainly
combination cash-grain and livestock enterprises. Most
of the acreage is used for cultivated crops. The main
crops are corn, soybeans, grain sorghum, and alfalfa.
Most of the acreage is irrigated from high producing,
deep wells. Gravity systems are well suited to these
soils, but a few areas have sprinkler systems. Small
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Figure 6.—Typical landscape pattern of the soils and the underlying material in the Shell-Hobbs-Muir association.

pastures of introduced grass or native grass are near the
stream channels.

The hazard of flooding in spring on bottom lands,
maintaining fertility, and efficient use of irrigation water
are the main management concerns.

Silty, Calcareous Soils on Bottom Lands and Stream
Terraces

Two associations are in this group. The soils in the
group are deep, nearly level, and well drained, somewhat
poorly drained, and poorly drained. Most areas of this
group are used for cultivated crops, both dryland and
irrigated. Gravity irrigation systems are the most common
type. The principal limitation is wetness in spring. The
soils are subject to flooding. Maintaining a high level of
fertility and improving soil drainage are the main
management concerns.

11. Grigston-Gibbon-Gayville Association

Deep, nearly level, well drained and somewhat poorly
drained, silty soils; formed in calcareous, silty and clayey
alluvium; on bottom lands and stream terraces

This association consists of nearly level soils on low
stream terraces and flood plains of the Loup River
Valley. Slopes range from 0 to 2 percent.

This association takes in 17,350 acres, or about 4
percent of the county. It is about 38 percent Grigston
soils, 26 percent Gibbon soils, 15 percent Gayville soils,
and 21 percent minor soils.

The Grigston soils are well drained, subject to rare
flooding, and on stream terraces. Typically, the surface
layer is grayish brown, friable silt loam about 8 inches
thick. The subsoil is grayish brown, firm silty clay loam
about 11 inches thick. The underlying material is light
gray silt loam in the upper part, grayish brown silty clay
loam in the middle part, and light gray silt loam in the
lower part to a depth of more than 60 inches.

The Gibbon soils are somewhat poorly drained,
subject to occasional flooding, and on low terraces
below the Grigston soils in the landscape. They have an
apparent seasonal high water table that ranges from a
depth of about 1.5 feet in most wet seasons to about 3.0
feet in most dry seasons. Typically, the surface layer is
very dark gray, friable silt loam about 8 inches thick. The
subsurface layer is dark gray, friable silt loam about 10
inches thick. The underlying material is light gray silt
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loam in the upper part, light brownish gray silt loam in
the middle part, and light brownish gray fine sandy loam
in the lower part to a depth of more than 60 inches.

The Gayville soils are somewhat poorly drained,
subject to occasional flooding, and slightly lower than
the Grigston soils in the landscape. These soils are
strongly saline-alkali. Typically, the surface layer is
grayish brown, friable, calcareous silt loam about 6
inches thick. The subsoil is firm, calcareous silty clay
loam about 11 inches thick. It is dark grayish brown in
the upper part and brown in the lower part. The
underlying material is calcareous silt loam. It is very pale
brown in the upper part and light gray in the lower part
to a depth of more than 60 inches.

The minor soils in this association are the Janude,
Lamo, and Zook soils. Janude soils are moderately well
drained and slightly higher on the landscape than the
major soils. Lamo soils are somewhat poorly drained and
poorly drained and are in the same landscape position
as the Gibbon soils. Zook soils are poorly drained and
lower in the landscape than the major soils.

The farms in this association are diversified. They are
mainly a combination of cash-grain and livestock
enterprises. Most of the acreage is cultivated and is
used for irrigated and dryland crops. Many irrigated areas
have gravity systems, but some areas have sprinkler
systems. The main crops are corn, soybeans, alfalfa,
wheat, and grain sorghum. The city of Columbus is in
this association. A few areas are in introduced or native
grasses and are used for grazing.

The saline-alkali reaction of the Gayville soils is the
main limitation. Wetness caused by flooding and the
seasonal high water table is another limitation. Efficient
use of irrigation water and maintaining fertility are the
main management concerns.

12. Lamo-Gibbon-Lawet Association

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

This association consists of soils on bottom lands of
the Loup River Valley and on the flood plain of Lost
Creek. Slopes range from 0 to 2 percent.

This association takes in about 8,500 acres, or about 2
percent of the county. It is about 45-percent Lamo soils,
26 percent Gibbon soils, 13 percent Lawet soils, and 16
percent minor soils.

The Lamo soils are on nearly level bottom lands and
subject to occasional flooding. They are somewhat
poorly drained. The apparent seasonal high water table
ranges from a depth of about 1.5 feet in most wet
seasons to about 3.0 feet in most dry seasons. Typically,
the surface layer is dark gray, calcareous, firm silty clay
loam about 7 inches thick. The subsurface layer is dark
gray, firm silty clay loam about 15 inches thick. The
transition layer is gray, calcareous silty clay loam about 7
inches thick. The underlying material is gray and light
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gray, calcareous silty clay loam to a depth of more than
60 inches.

The Gibbon soils are somewhat poorly drained, on
nearly level bottom lands, and subject to occasional
flooding. The apparent seasonal high water table ranges
from a depth of about 1.5 feet in most wet seasons to
about 3.0 feet in most dry seasons. Typically, the surface
layer is very dark gray, friable silt loam about 8 inches
thick. The subsurface layer is dark gray, friable silt loam
about 10 inches thick. The underlying material is light
gray and light brownish gray silt loam in the upper part
and light brownish gray fine sandy loam in the lower part
to a depth of more than 60 inches.

The Lawet soils are poorly drained, on nearly level
bottom lands, and subject to occasional flooding. The
apparent seasonal high water table ranges from a depth
of about 1 foot in most wet years to about 2 feet in most
dry years. Typically, the surface layer is dark gray, very
friable silt loam about 7 inches thick. The subsurface
layer is gray, very friable loam about 8 inches thick. The
subsoil is about 19 inches thick. It is light brownish gray,
friable loam in the upper part and light gray, friable sandy
clay loam in the lower part. The underlying material is
light brownish gray sandy clay loam in the upper part
and light brownish gray silt loam in the lower part to a
depth of more than 60 inches.

The minor soils in this association are the Gayville,
Grigston, Wann, and Zook soils. Gayville soils are
strongly saline-alkali and in the same landscape position
as the major soils. Grigston soils are well drained and
slightly higher in the landscape than the major soils.
Wann soils contain less clay in the profile and are in the
same landscape as the major soils. Zook soils are poorly
drained, contain more clay in the profile, and are slightly
lower in the landscape than the major soils.

The farms in this association are diversified. They are
mainly a combination of cash-grain and livestock
enterprises. Much of the acreage is cultivated, but a
fairly large acreage is in native or introduced grasses.
The crops are soybeans and alfalfa, but principally corn.
Most cultivated areas are irrigated by gravity systems,
but a few areas have sprinkler systems. Areas of native
or introduced grasses are used for haying or grazing.

Wetness caused by the seasonal high water table and
the hazard of flooding are the main management
concerns. Maintaining fertility and efficient use of
irrigation water are also concerns.

Sandy and Loamy Soils on Bottom Lands

Two associations are in this group. The soils in the
group are deep and very shallow over sand, nearly level
to strongly sloping, and somewhat excessively drained,
somewhat poorly drained, and poorly drained. About half
of the acreage is used as cropland, most areas of which
are irrigated. The other half of the acreage is in native
grass and trees and is used for grazing or as wildlife
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habitat or recreation areas. The soils in this association
are subject to flooding, and in some areas frequent
flooding. Soil blowing is a hazard if the soils are
cultivated. Wetness in early spring is a limitation. In
areas in grass good range management is the main
concern.

13. Boel-Inavale-Wann Association

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

This association consists of soils on bottom lands of
the Loup River and Platte River Valleys. The Boel and
Wann soils have a seasonal high water table that ranges
from about 1.5 feet in most wet seasons to about 3.5
feet in most dry seasons. Slopes range from 0 to 3
percent.

This association takes in about 19,500 acres, or about
4 percent of the county. It is about 57 percent Boel soils,
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22 percent Inavale soils, 11 percent Wann soils, and 10
percent minor soils.

The Boel soils are somewhat poorly drained and
subject to occasional flooding. They are on nearly level
bottom lands. Typically, the surface layer is dark gray,
very friable fine sandy loam about 12 inches thick. The
transition layer is grayish brown, very friable loamy fine
sand about 6 inches thick. The underlying material is
light gray and white fine sand to a depth of more than 60
inches.

The Inavale soils are somewhat excessively drained
and subject to rare flooding. They are on nearly level to
very gently sloping bottom lands. Typically, the surface
layer is grayish brown, very friable loamy fine sand about
6 inches thick. The transition layer is grayish brown, very
friable loamy fine sand about 12 inches thick. The
underlying material is light gray fine sand to a depth of
more than 60 inches.

The Wann soils are somewhat poorly drained and are
subject to occasional flooding. They are on nearly level

Figure 7.—Typical landscape pattern of the soils and the underlying material in the Boel-Inavale-Gothenburg association.
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bottom lands. Typically, the surface layer is dark gray,
very friable loam about 9 inches thick. The subsurface
layer is dark grayish brown, friable fine sandy loam about
7 inches thick. The transition layer is light brownish gray,
friable fine sandy loam to a depth of about 23 inches.
The underlying material is stratified, very pale brown
sandy loam, light brownish gray fine sandy loam, and
light gray fine sand to a depth of more than 60 inches.

The minor soils in this association are the Alda,
Janude, and Loup soils. Alda soils have coarse sand at a
depth of 20 to 40 inches. Janude soils are moderately
well drained. Loup soils are very poorly drained and in
the lowest part of the landscape.

The farms in this association are diversified. They are
mainly a combination of cash-grain and livestock
enterprises. Most of the acreage is cultivated. Most
irrigated areas have sprinkler systems. The main crops
under both dryland and irrigated farming are corn,
soybeans, and alfalfa. Some small areas are in native
grasses and are used for grazing or are mowed for hay.

On the Boel and Wann soils, wetness caused by the
seasonal high water table is a limitation. On the Inavale
soils soil blowing is a management concern. On the Boel
and Inavale soils, the low available water capacity is also
a concern. In some areas, maintaining fertility and
controlling flooding are concerns. In areas in grass,
proper grazing and timely haying are the major concerns.

14. Boel-Inavale-Gothenburg Association

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

This association consists of soils on bottom lands of
the Loup River and Platte River Valleys. Slopes range
from O to 9 percent.

This association takes in about 16,336 acres, or about
4 percent of the county. It is about 38 percent Boel soils,
30 percent Inavale soils, 20 percent Gothenburg soils,
and 12 percent minor soils (fig. 7).

The Boel soils are deep, somewhat poorly drained,
and subject to frequent flooding. They are on nearly level

bottom lands. Typically, the surface layer is dark grayish
brown, friable loam about 11 inches thick. The transition
layer is grayish brown, very friable fine sandy loam about
5 inches thick. The underlying material is light brownish
gray, light gray, very pale brown, and white, mottled fine
sand and loamy fine sand to a depth of more than 60
inches.

The Inavale soils are deep, somewhat excessively
drained, and subject to frequent flooding. They are on
nearly level to strongly sloping bottom lands. The
strongly sloping areas are generally the higher, long,
sandy ridges within the bottom lands. Typically, the
surface layer is dark grayish brown, very friable loamy
fine sand about 8 inches thick. The transition layer is
grayish brown, loose fine sand about 4 inches thick. The
underlying material is white sand in the upper part and
light gray fine sand in the lower part to a depth of more
than 60 inches.

The Gothenburg soils are very shallow over coarse
sand, poorly drained, and subject to frequent flooding.
They are on nearly level and very gently sloping bottom
lands. Typically, the surface layer is dark gray, very
friable sandy loam about 4 inches thick. The underlying
material is light gray coarse sand to a depth of more
than 60 inches.

The minor soils in this association are the Platte soils.
Also included are Pits and Dumps and small areas of
Riverwash. Platte soils are shallow over coarse sand.
They are in landscape positions similar to those of the
Boel soils and are higher in the landscape than the
Gothenburg soils. Pits and Dumps are on bottom lands
where sand and gravel have been mined and where the
waste material has been deposited.

These areas are used mainly for grazing. They are
also used as habitat for wildlife and for recreation, mainly
hunting and fishing. The dominant vegetation is mixed
woodland and native grass.

Frequent flooding is the main hazard. Wetness caused
by the seasonal high water table is the main limitation.
Good range management practices, such as proper
grazing and a planned grazing system, are the main
management concerns.



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

Soils that have profiles that are almost alike make up
a soil serfes. 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, Moody silty clay loam, 0 to 1
percent slopes, is a phase of the Moody series.

Some map units are made up of two or more major
soils. These map units are called soil complexes. A soil
complex consists of two or more soils, or one or more
soils and a miscellaneous area, in such an intricate
pattern or in such small areas that they cannot be shown
separately on the soil maps. The pattern and proportion
of the soils are somewhat similar in all areas. Boel-
Inavale complex, channeled, is an example.

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

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

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

Some soil boundaries and soil names in this survey
area may not fully match those in surveys of adjoining
counties that were published at an earlier date. Any such
differences are mainly the result of changes and
refinements in series concept, different slope groupings,
and application of the latest soil classification system.

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

Soil Descriptions

AcC—Alcester silt loam, 2 to 6 percent slopes. This
deep, gently sloping, well drained soil is on foot slopes
adjacent to loess uplands. It formed in silty, colluvial-
alluvial material. Areas range from 5 to 200 acres in size.

Typically, the surface layer is dark grayish brown,
friable silt loam about 8 inches thick. The subsurface
layer is dark grayish brown, very friable silt loam about
10 inches thick. The subsoil is about 34 inches thick. It is
dark grayish brown, friable silt loam in the upper part and
brown, friable silty clay loam in the lower part. The
underlying material is pale brown silty clay loam to a
depth of more than 60 inches. In some places the dark
colored subsurface layer is less than 10 inches thick.

Included with this soil are small areas of Hobbs soils.
Hobbs soils are nearly level, occasionally flooded, and in
upland drainageways and the lower areas. They make up
5 to 15 percent of the unit.

Permeability is moderate in this Alcester soil. Available
water capacity is high. Runoff is medium. Organic matter
content is high. Natural fertility is high. The rate of water
intake is moderately low. Tilth is good. This soil releases
moisture readily to plants.

Most of the acreage of this soil is cultivated. Most
areas are used for dryland farming, but a few are
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irrigated. A few smalil areas are in introduced grasses
and are used for grazing or haying.

If used for dryland farming, this soil is suited to corn,
soybeans, grain sorghum, small grain, and alfalfa. The
principal hazard is water erosion. The main management
concern is conserving surface water. Terraces and
grassed waterways help to control erosion and to
conserve water. Conservation tillage systems, such as
disking, chiseling, and no-till, that keep all or part of the
crop residue on the surface help to control water erosion
and to conserve soil moisture.

If irrigated, this soil is suited to both sprinkler and
gravity irrigation systems. Bench leveling reduces the
gradient on contour furrows. In some areas bench
leveling and terraces are needed for a gravity system to
work properly. The common crops are corn, soybeans,
and alfalfa. Water erosion is the main hazard. This soil
needs to be protected from runoff from soils on higher
lying slopes. Conservation tillage systems, such as
disking, chiseling, or no-till, that keep all or part of the
crop residue on the surface help to control runoff and
conserve soil moisture.

This soil is suited to introduced grasses for pasture.
Pastures are generally smooth brome or a mixture of
smooth brome or orchardgrass and alfalfa. Pasture
grasses can be alternated with row crops as part of the
crop rotation. Overgrazing or grazing when the soil is wet
causes surface compaction. Proper stocking rates,
rotation grazing, and nitrogen fertilizer increase the
growth and vigor of the grasses.

This soil is suited to range. A cover of range plants is
effective in controlling water erosion. The natural plant
community is mostly mid and tall grasses, such as big
bluestem, indiangrass, little bluestem, porcupinegrass,
sideoats grama, and switchgrass. If the plants are
continuously overgrazed or improperly harvested for hay,
the plant community is mostly sideoats grama, tall
dropseed, Kentucky bluegrass, and annual and perennial
weeds. If overgrazing continues for many years, the less
desirable plants, especially Kentucky bluegrass,
buckbrush, snowberry, and sumac, invade the plant
community.

This soil is suited to trees and shrubs grown as
windbreaks. Healthy seedlings of adapted species, if
properly planted in a well prepared site, survive and grow
well. Weeds can be controlled by cultivating between the
tree rows, and by applying appropriate herbicides in the
rows. Contour planting or a cover crop helps to control
erosion. Watering of newly planted trees is needed when
rainfall is insufficient.

This soil is well suited to use as sites for septic tank
absorption fields. On sites for sewage lagoons, lining or
sealing the lagoon helps to prevent seepage.
Strengthening foundations for dwellings and backfilling
with coarse material help to prevent the structural
damage caused by shrinking and swelling. Runoff from
higher lying areas should be considered in the
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construction of sanitary facilities, buildings, and roads
and streets. The surface pavement and base material of
roads and streets should be thick enough to compensate
for the low strength of this soil. Providing coarser grained
subgrade or base material helps to ensure better
performance. A surface drainage system helps to
prevent the damage caused by frost action. Grading and
crowning the road and establishing adequate side
ditches help to drain the surface.

The capability units are lle-1, dryland, and llie-4,
irrigated; Silty range site; windbreak suitability group 3.

Ad—Alda loam, 0 to 2 percent slopes. This soil is
moderately deep over coarse sand or gravelly sand,
nearly level, and somewhat poorly drained. It is on
bottom lands of the Platte River. It formed in stratified
alluvium. It is subject to occasional flooding. Areas range
from 10 to 300 acres in size.

Typically, the surface layer is dark gray, friable loam
about 10 inches thick. The transition layer is light
brownish gray, friable loam about 6 inches thick. The
underlying material is light gray fine sandy loam to a
depth of about 28 inches and light gray sand and coarse
sand in the lower part to a depth of more than 60
inches. In some places the depth to coarse sand is more
than 40 inches. In places the surface layer contains
more clay.

Included with this soil in mapping are small areas of
Platte and Wann soils and saline-alkali areas. Platte soils
have gravelly coarse sand at a depth of 10 to 20 inches
and are generally lower in the landscape than the Alda
soil. Wann soils are deep and are slightly higher in the
landscape than the Alda soil. The saline-alkali areas are
in the lower, poorly drained positions. The included soils
make up 10 to 15 percent of the unit.

Permeability in the Alda soil is moderately rapid in the
upper part and very rapid in the coarse sand. Available
water capacity is low. Runoff is slow. The seasonal high
water table ranges from a depth of about 2 feet in most
wet seasons to about 3 feet in most dry seasons.
Organic matter content is moderate. Natural fertility is
medium. The rate of water intake is moderate. The root
zone of commonly grown crops is limited by the coarse
sand. Tilth is good. This soil releases moisture readily to
plants.

The acreage of this soil is used for cropland or is in
native or introduced grasses and is used for grazing or
haying. The cultivated areas are used for dryland and
irrigated crops.

If used for dryland farming, this soil is suited to corn,
soybeans, small grain, and alfalfa. Wetness caused by
the seasonal high water table is the principal limitation.
Wetness commonly delays tillage in the spring. Late in
summer, however, the water table recedes and the soil
becomes droughty. Conservation tillage systems, such
as ridge till-plant, that leave all or part of the crop
residue on the surface help to conserve moisture.
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Ridges warm up earlier and are drier in spring. Returning
crop residue to the soil helps to maintain tilth, increases
the organic matter content and the rate of water intake,
and improves natural fertility. Perforated tile or V-ditches
help to lower the water table if a suitable outlet is
available.

If irrigated, this soil is suited to corn, soybeans, and
alfalfa. Wetness in spring caused by the seasonal high
water table is the principal limitation. It generally delays
tillage. Late in summer the soil becomes droughty.
Conservation tillage systems, such as ridge till-plant, that
leave all or part of the crop residue on the surface help
to conserve moisture. Fertilizers, a high plant population,
and an efficient irrigation system that controls the
amount and time of water application help to sustain
production.

Gravity or sprinkler irrigation systems can be used on
this soil. Land leveling improves surface drainage. It
establishes a suitable grade for a uniform distribution of
water in areas irrigated by a gravity system. Deep cuts
that expose the coarse underlying material should be
avoided. In areas that have been cut by land leveling,
returning crop residue to the soil increases the organic
matter content. Limiting the length of irrigation runs and
application time is needed because of the very rapid
permeability of the underlying material.

This soil is suited to introduced or domesticated
grasses for pasture. Pastures and hayland can be
alternated with other crops as part of the crop rotation.
Reed canarygrass and creeping foxtail are suited to this
soil. Floodwater deposits sediment, which in some areas
partly covers the grasses and reduces their vigor and
growth. Grazing when the water table is highest results
in damage to the grass stand and a rough soil surface
and impedes mowing for hay. Rotation grazing and
proper stocking rates help to keep the pasture in good
condition. Nitrogen fertilizer increases the growth and
vigor of the grasses.

This soil is suited to range and native hay. The natural
plant community is mostly tall and mid grasses and
grasslike plants, such as big bluestem, little bluestem,
indiangrass, switchgrass, prairie cordgrass, and various
sedges. If the plants are continuously overgrazed or
improperly harvested for hay, timothy, redtop, foxtail
barley, clovers, sedges, and rushes invade the plant
community.

This soil is suited to trees and shrubs grown as
windbreaks and as plantings that enhance recreation
areas or wildlife habitat. The best suited species are
those that are tolerant of a moderately high water table.
The survival rate of seedlings is higher if competing
vegetation is controlled or removed by good site
preparation, tilling the soil, and planting the seedlings
after the soil has begun to dry. Weeds can be controlled
by cultivating with conventional equipment between the
tree rows and rototilling or hoeing by hand in the rows. A
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drip system or another method of irrigation can supply
moisture when rainfall is insufficient.

This soil is not suited to use as sites for septic tank
absorption fields because of flooding and wetness. The
soil does not adequately filter the effluent from an
absorption field because of the very rapid permeability in
the underlying material. An alternative site should be
selected. Sewage lagoons need to be lined or sealed to
prevent seepage, diked as protection from flooding, and
constructed on fill material to raise the bottom of the
lagoon to a sufficient height above the seasonal high
water table. The sides of shallow excavations can be
temporarily shored to prevent sloughing or caving if
shoring is done during the dry season. This soil is not
suitable for use as building sites because of flooding. An
alternative site should be selected.

Constructing roads and streets on suitable, well
compacted fill material above flood levels, establishing
adequate side ditches, and installing culverts help to
prevent the damage caused by flooding and the
seasonal high water table. Providing a grave! moisture
barrier in the subgrade helps to prevent the damage
caused by frost action. Grading and crowning the road
and establishing adequate side ditches help to drain the
surface.

The capability unit is lllw-4, dryland, and lliw-7,
irrigated; Subirrigated range site; windbreak suitability
group 2S.

Be—Belfore silty clay loam, 0 to 1 percent slopes.
This deep, nearly level, well drained soil is on broad
ridgetops and tablelands in the uplands. It formed in
loess. It is on the higher parts of the landscape. Areas
range from 20 to 660 acres in size.

Typically, the surface layer is dark grayish brown,
friable silty clay loam about 9 inches thick. The
subsurface layer is dark grayish brown, firm silty clay
loam about 5 inches thick. The subsoil is firm silty clay
loam about 23 inches thick. It is grayish brown in the
upper part, brown in the middle part, and pale brown in
the lower part. The underlying material is light yellowish
brown silty clay loam in the upper part and very pale
brown silt loam in the lower part to a depth of more than
60 inches. In some places, the dark colored surface
layer is more than 20 inches thick. In some places, the
soil has less clay in the surface layer and the subsoil
and is on narrow ridgetops and side slopes.

Included with this soil in mapping are small areas of
Butler and Fillmore soils. Butler soils are somewhat
poorly drained and are in slightly concave areas. Fillmore
soils are poorly drained and in shallow depressions. The
included soils make up 5 to 10 percent of the unit.

Permeability is moderately slow in the Belfore soil.
Available water capacity is high. This soil releases
moisture slowly to plants. Runoff is slow. Organic matter
content is moderate. Natural fertility is high. Shrink-swell
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potential in the subsoil is high. The rate of water intake
is low. Tilth is good.

Nearly all of the acreage of this soil is in cultivated row
crops. Most of the acreage is irrigated. Some small
areas adjacent to farmsteads are in pasture.

if used for dryland farming, this soil is suited to corn,
soybeans, small grain, and alfalfa. Row crops can be
grown in consecutive years if the proper kinds and
amounts of fertilizer are applied and if weeds and insects
are controlled. Conserving water is an important
management concern. Conservation tillage systems that
keep all or part of the crop residue on the surface help
to conserve moisture, increase the organic matter
content, and maintain fertility. Lime is generally needed
to reduce soil acidity if alfalfa is to be grown.

If irrigated, this soil is suited to such row crops as
corn, soybeans, and grain sorghum and to such close-
growing crops as alfalfa and grasses. Conservation
tillage systems, such as disking, chiseling, and no-till,
that keep all or part of the crop residue on the surface
help to conserve soil moisture. Both gravity and sprinkler
irrigation systems are suited. If a furrow irrigation system
is used, land leveling and constructing a tailwater
recovery system help to conserve water. Center-pivot
sprinkler systems are well suited.

This soil is suited to introduced grasses for pasture.
Cool-season species, such as smooth bromegrass or
orchardgrass, can be mixed with alfalfa. Pasture grasses
can also be alternated with row crops as part of the crop
rotation. Proper stocking rates and rotation grazing help
to keep the pasture grasses in good condition. Nitrogen
fertilizer and irrigation water help to maintain fertility and
to increase the growth and vigor of the grasses.

This soil is suited to most species of trees and shrubs
grown as windbreaks and as plantings that enhance
recreation areas or wildlife habitat. Adapted species
have a good chance of survival and growth. Competition
from weeds is a management concern. Grasses and
weeds can be controlled by cultivating between the tree
‘rows, by applying appropriate herbicides, or by rototilling
in the rows.

The moderately slow permeability is a limitation of this
soil to use as sites for septic tank absorption fields. This
limitation can generally be overcome by increasing the
size of the absorption field. This soil is generally suited
to use as sites for sewage lagoons. Strengthening
foundations for buildings and backfilling with coarse
material help to prevent the structural damage caused by
shrinking and swelling.

The surface pavement and base material of roads and
streets should be thick enough to compensate for the
low strength of this soil. Providing coarser grained
subgrade or base material helps to ensure better
performance. Mixing the base material for roads and
streets with additives, such as hydrated lime, helps to
prevent excessive shrinking and swelling.
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The capability units are 1-1, dryland, and |-3, irrigated;
Clayey range site; windbreak suitability group 3.

Bn—Blendon fine sandy loam, 0 to 2 percent
slopes. This deep, nearly level, well drained soil is on
stream terraces and alluvial fans. It formed in sandy
alluvium reworked by wind. Areas range from 5 to 350
acres in size.

Typically, the surface layer is dark grayish brown,
friable fine sandy loam about 9 inches thick. The subsoil
is friable fine sandy loam about 20 inches thick. It is very
dark grayish brown in the upper part and dark grayish
brown in the lower part. The underlying material is
grayish brown loamy fine sand in the upper part and light
gray fine sand and sand in the lower part to a depth of
more than 60 inches. In some small areas, the subsoil is
brown. In some small areas, the subsoil has more clay.

Included with this soil in mapping are small areas of
O’Neill and Thurman soils. O'Neill soils have more sand
in the underlying material than the Blendon soil and are
slightly lower in the landscape. Thurman soils are
somewhat excessively drained, have a dark surface layer
less than 20 inches thick, and are higher in the
landscape than the Blendon soil. The included soils
make up 5 to 15 percent of the unit.

Permeability in the Blendon soil is moderately rapid in
the subsoil and rapid in the underlying material. Available
water capacity is moderate. Runoff is slow. Organic
matter content is moderate. Natural fertility is high. The
rate of water intake is moderately high. Tilth is good. The
soil absorbs moisture readily and releases it readily to
plants.

Nearly all of the acreage of this soil is farmed. Most
areas are used for irrigated crops. A few small areas are
used for dryland crops. A few areas are in native or
introduced grasses and are used for grazing.

If used for dryland farming, this soil is suited to corn,
soybeans, grain sorghum, small grain, and alfalfa. Soil
blowing is a moderate hazard if the surface is not
adequately protected by crops or crop residue.
Conservation tillage systems, such as disk or chisel and
plant, no-till, and till-plant, that leave all or part of the
crop residue on the surface help to control soil blowing
and to conserve soil moisture. Returning crop residue
and applying manure to the soil help to maintain tilth and
increase the organic matter content.

If irrigated, this soil is suited to corn, soybeans, and
alfalfa. Soil blowing is the principal hazard. Conservation
tillage systems, such as disk or chisel and plant, no-till,
and till-plant, that leave all or part of the crop residue on
the surface help to control soil blowing and to conserve
soil moisture. Fertilizers, a high plant population, and an
efficient irrigation system that controls the amount and
time of water application help to sustain production.

Gravity or sprinkler irrigation systems can be used on
this soil. Land leveling improves surface drainage. It
establishes a suitable grade for a uniform distribution of
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water in areas irrigated by a gravity system. In areas that
have been cut by land leveling, returning crop residue or
applying manure to the soil increases the organic matter
content. Deep cuts should be avoided because of the
fine sand underlying material. Adjusting the rate at which
water is applied to the rate of water intake reduces
runoff at the end of the field and minimizes deep
percolation.

This soil is suited to introduced grasses for pasture.
Pastures and hayland can be alternated with other crops
as part of the crop rotation. Cool-season grasses, such
as smooth brome or orchardgrass, are suited, either
alone or in a mixture with legumes, such as alfalfa or
trefoil, or with warm-season grasses, such as
switchgrass or big bluestem. Overgrazing reduces the
protective cover and causes deterioration of the stands,
resulting in soil blowing. Rotation grazing and proper
stocking rates help to keep the grasses in good
condition. Sprinkler or gravity irrigation systems can be
used. Nitrogen fertilizer and irrigation water help to
increase the growth and vigor of the grasses.

This soil is suited to range. A permanent cover of
grass is effective in controlling soil blowing. The natural
plant community is mostly mid and tall grasses, such as
indiangrass, little bluestem, prairie sandreed, sand
bluestem, sand lovegrass, and porcupinegrass. If the
plants are continuously overgrazed or improperly
harvested for hay, the plant community is mostly
porcupinegrass, prairie junegrass, Scribner panicum,
sand dropseed, and annual and perennial weeds. If
overgrazing continues for many years, the less desirable
plants increase, sand moves very actively, and blowouts
develop in some areas.

This soil is suited to the trees and shrubs grown as
windbreaks and as plantings that enhance recreation
areas or wildlife habitat. The best suited species are
those that are moderately tolerant of drought and can be
grown in slightly sandy soils. The survival rate of
seedlings is higher if competing vegetation is controlled
or removed by good site preparation and by timely
cultivation with conventional equipment between the tree
rows. Appropriate herbicides can be used in the rows.
Cover crops between the rows are needed in some
areas to prevent soil blowing and sand blasting of the
seedlings. A drip system or another method of irrigation
can supply moisture when rainfall is insufficient.

This soil readily absorbs but does not adequately filter
the effluent in septic tank absorption fields. The poor
filtering capacity can result in ground water poliution. On
sites for sewage lagoons, lining or sealing the lagoon
helps to prevent seepage. The sides of shallow
excavations can be temporarily shored to prevent
sloughing or caving. This soil is generally suited to use
as a site for dwellings and small commercial buildings.

A surface drainage system helps to prevent the
damage to roads and streets caused by frost action.
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Grading and crowning the road and establishing
adequate side ditches help to drain the surface.

The capability units are lls-6, dryland, and ils-8,
irrigated; Sandy range site; windbreak suitability group 5.

Bo—Boel loamy fine sand, 0 to 2 percent slopes.
This deep, nearly level, somewhat poorly drained soil is
on bottom lands of the Loup River and Platte River
Valleys. It is subject to occasional flooding. It formed in
recent, sandy alluvium. Areas range from 10 to more
than 300 acres in size.

Typically, the surface layer is dark grayish brown, very
friable loamy fine sand about 10 inches thick. The
transition layer is light brownish gray, very friable loamy
fine sand about 5 inches thick. The underlying material is
light gray, mottled fine sand to a depth of more than 60
inches. In some places, the surface layer is less than 7
inches thick. Also, in places, fine sand or coarse sand is
at a depth of more than 20 inches. In places, gravelly
coarse sand is at a depth of 20 to 40 inches. In some
places, the soil is poorly drained.

Included with this soil in mapping are small areas of
Wann soils. These soils contain more silt and less sand
between depths of 20 and 40 inches than the Boel soil.
They are in the same landscape position as the Boel
soil. They make up 5 to 15 percent of the unit.

Permeability is rapid in the Boel soil. Available water
capacity is low. Runoff is very slow. The apparent
seasonal high water table ranges from a depth of about
1.5 feet in most wet seasons to about 3.5 feet in most
dry seasons. The organic matter content is moderately
low. Natural fertility is low. The rate of water intake is
very high. Tilth is good. This soil releases moisture
readily to plants.

Most of the acreage of this soil is in native or
introduced grasses and is used for range. Areas nearest
to the river channels support scattered native trees,
shrubs, and forbs. Some areas are used for cultivated
crops. Many cultivated areas are irrigated, and the rest
are used for dryland crops.

If used for dryland farming, this soil is poorly suited to
crops, including corn, soybeans, small grain, and alfalfa.
The principal limitation is wetness caused by the
seasonal high water table. Tillage is generally delayed in
spring. In late summer, however, the water table recedes
and the soil becomes droughty. Soil blowing is a severe
hazard if the surface is not adequately protected by
crops or crop residue. Conservation tillage systems, such
as ridge till-plant, that leave all or part of the crop
residue on the surface help to control soil blowing and to
conserve moisture. Returning crop residue to the soil
helps to maintain tilth, increases the organic matter
content, and improves fertility.

If irrigated, this soil is poorly suited to corn, soybeans,
and alfalfa. Soil blowing is the principal hazard. Wetness
caused by the seasonal high water table is the principal
limitation. Tillage is generally delayed in the spring.
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Conservation tillage systems, such as disk or chisel and
plant, no-till, and till-plant, that leave maximum amounts
of crop residue on the surface help to control soil
blowing and to conserve soil moisture. Small, frequent
applications of irrigation water are needed because of
the low available water capacity and the very high rate of
water intake.

Sprinkler irrigation systems are best suited to this soil.
Gravity irrigation systems are not suited because of the
very high rate of water intake and the rapid permeability.
Deep cuts that expose the sandy underlying material
should be avoided. In areas that have been cut by land
leveling, returning crop residue to the soil increases the
organic matter content.

This soil is suited to introduced grasses for pasture.
Pastures and hayland can be alternated with other crops
as part of the crop rotation. Reed canarygrass and
creeping foxtail are suited to this soil. Floodwater
deposits sediment, which in some areas partly covers
the grasses and reduces their vigor and growth. Grazing
when the water table is highest results in damage to the
grass stand, a rough soil surface, and difficulty in
mowing for hay. Rotation grazing and proper stocking
rates help to keep the pasture in good condition.
Nitrogen fertilizer increases the growth and vigor of the
grasses.

This soil is suited to range and native hay. The natural
plant community is mostly tall and mid grasses and
grasslike plants, such as big bluestem, little bluestem,
indiangrass, switchgrass, prairie cordgrass, and various
sedges. If the plants are continuously overgrazed or
improperly harvested for hay, timothy redtop, foxtail
barley, clovers, sedges, and rushes invade the plant
community.

This soil is suited to the trees and shrubs grown as
windbreaks and as plantings that enhance recreation
areas or wildlife habitat. The best suited species are
those that are tolerant of a moderately high water table.
The survival rate of seedlings is higher if competing
vegetation is controlled or removed by good site
preparation, tilling the soil, and planting the seedlings
after the soil has begun to dry. Cultivating after planting
helps to control competition from weeds. Conventional
equipment can be used to cultivate between the tree
rows, and rototilling can be used in the rows. A drip
system or another method of irrigation can supply
moisture when rainfall is insufficient.

This soil is not suited to septic tank absorption fields
because of flooding, wetness, and the hazard of ground
water pollution. An alternative site should be selected.
Sewage lagoons need to be lined or sealed to prevent
seepage, diked as protection from flooding, and
constructed on fill material to raise the bottom of the
lagoon to a sufficient height above the seasonal high
water table. The sides of shallow excavations can be
temporarily shored to prevent sloughing or caving if
shoring is done during the dry season. This soil is not
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suitable for use as building sites because of flooding and
the seasonal high water table. An alternative site should
be selected.

Constructing roads and streets on suitable, well
compacted fill material above flood levels, establishing
adequate side ditches, and installing cuiverts help to
prevent the damage caused by flooding and the
seasonal high water table.

The capability units are IVw-5, dryland, and IVw-11,
irrigated; Subirrigated range site; windbreak suitability
group 28S.

Bp—Boel fine sandy loam, 0 to 2 percent slopes.
This deep, nearly level, somewhat poorly drained soil is
on bottom lands of the Loup River and Platte River
Valleys. It is subject to occasional flooding. The soil
formed in recent, sandy alluvium. Areas range from 5 to
more than 400 acres in size.

Typically, the surface layer is dark gray, very friable
fine sandy loam about 12 inches thick. The transition
layer is grayish brown, very friable loamy fine sand about
6 inches thick. The underlying material is light gray,
mottled fine sand in the upper part and white, mottled
fine sand in the lower part to a depth of more than 60
inches. In some places, the surface layer is less than 7
inches thick. In some areas, fine sand is at a depth of
more than 20 inches. In places, gravelly coarse sand is
at a depth of 20 to 40 inches. In some small areas the
surface layer is loamy fine sand.

Included with this soil are small areas of Inavale and
Wann soils. Inavale soils are higher in the landscape
than the Boel soil and have a lighter colored surface
layer. Wann soils contain more siit and less sand than
the Boel soil. They are in the same position in the
landscape as the Boel soil. The included soils make up 5
to 15 percent of the unit.

Permeability is rapid in the Boel soil. Available water
capacity is low. Runoff is very slow. The apparent
seasonal high water table ranges from a depth of about
1.5 feet in most wet seasons to about 3.5 feet in most
dry seasons. The organic matter content is moderately
low. Natural fertility is medium. The rate of water intake
is very high. Tilth is good. This soil releases moisture
readily to plants.

The acreage of this soil is used for cultivation or is in
native or introduced grass and is used for grazing or
haying. Many cultivated areas are irrigated, and the rest
are used for dryland crops.

If used for dryland farming, this soil is suited to corn,
soybeans, small grain, and alfalfa. The principal limitation
is wetness caused by the seasonal high water table.
Tillage is generally delayed in spring. Soil blowing is a
moderate hazard if the surface is not adequately
protected by crops or crop residue. Conservation tillage
systems, such as ridge till-piant, that leave all or part of
the crop residue on the surface help to control soil
blowing and to conserve soil moisture. Returning crop
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residue to the soil helps to maintain tilth, increases the
organic matter content, and improves fertility.

If irrigated, this soil is suited to corn, soybeans, and
alfalfa. Soil blowing is the principal hazard. Wetness
caused by the seasonal high water table is the principal
limitation. Tillage is generally delayed in spring.
Conservation tillage systems, such as ridge till-plant, that
leave all or part of the crop residue on the surface help
to control soil blowing and to conserve soil moisture.
Fertilizers, a high plant population, and an efficient
irrigation system that controls the amount and time of
water application help to sustain production.

Gravity or sprinkler irrigation systems can be used on
this soil. Land leveling establishes a suitable grade for a
uniform distribution of water in areas irrigated by a
gravity system. Deep cuts that expose the sandy
underlying material should be avoided. In areas that
have been cut by land leveling, returning crop residue to
the soil increases the organic matter content. Limiting
the length of irrigation runs and application times is
needed because of the very high rate of water intake
and the rapid permeability.
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This soil is suited to introduced grasses for pasture
and hay. Pastures and hayland can be alternated with
other crops as part of the crop rotation. Reed
canarygrass and creeping foxtail are suited to this soil.
Floodwater deposits sediment, which in some areas
partly covers the grasses and reduces their vigor and
growth. Grazing when the water table is highest results
in damage to the grass stand, a rough soil surface, and
difficulty in mowing for hay. Rotation grazing and proper
stocking rates help to keep the pasture in good
condition. Nitrogen fertilizer increases the growth and the
vigor of the grasses.

This soil is suited to range and native hay (fig. 8). The
natural plant community is mostly tall and mid grasses
and grasslike plants, such as big bluestem, little
bluestem, indiangrass, switchgrass, prairie cordgrass,
and various sedges. If the plants are continuously
overgrazed or improperly harvested for hay, timothy,
redtop, foxtail barley, clovers, sedges, and rushes invade
the plant community.

This soil is suited to the trees and shrubs grown as
windbreaks and as plantings that enhance recreation
areas or wildlife habitat. The best suited species are

Figure 8.—Cattle grazing in an area of Boel fine sandy loam, 0 to 2 percent slopes.
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those that are tolerant of a moderately high water table.
The survival rate of seedlings is higher if competing
vegetation is controlled or removed by good site
preparation, tilling the soil, and planting the seedlings
after the soil has begun to dry. Weeds can be controlled
by cultivating with conventional equipment between the
tree rows and rototilling in the rows. A drip system or
another method of irrigation can supply moisture when
rainfall is insufficient.

This soil is not suited to septic tank absorption fields
because of flooding, the seasonal high water table, and
the hazard of ground water pollution. An alternative site
should be selected. Sewage lagoons need to be lined or
sealed to prevent seepage, diked as protection from
flooding, and constructed on fill material to raise the
bottom of the lagoon to a sufficient height above the
seasonal high water table. The sides of shallow
excavations can be temporarily shored to prevent
sloughing or caving if shoring is done during the dry
season. This soil is not suitable for use as building sites
because of flooding and the seasonal high water table.
An alternative site should be selected.

Constructing roads on suitable, well compacted fill
material above flood levels, establishing adequate side
ditches, and installing culverts help to prevent the
damage caused by flooding and the seasonal high water
table.

The capability units are Illw-6, dryland, and Illw-11,
irrigated; Subirrigated range site; windbreak suitability
group 2S.

Br—Boel-Inavale complex, channeled. These deep,
nearly level to gently sloping soils formed in recent,
sandy alluvium on bottom lands along the Loup River.
The Boel soil is somewhat poorly drained and typically
has slopes of 0 to 2 percent. The Inavale soil is
somewhat excessively drained and typically has slopes
of 2 to 6 percent. Areas of these soils consist mainly of
old, abandoned, shallow channels that alternate with
slightly higher, uneven areas. They are subject to
frequent flooding. They are elongated and range from 60
to more than 1,000 acres in size. They are about 40 to
70 percent Boel soil in the slightly lower positions and 20
to 50 percent Inavale soil in the slightly higher positions.
The two soils occur as areas so intricately mixed or so
small in size that mapping them separately was not
practical.

Typically, the Boel soil has a surface layer of dark
grayish brown, very friable loam about 11 inches thick.
The transition layer is grayish brown, very friable fine
sandy loam about 5 inches thick. The underlying material
is light brownish gray, light gray, very pale brown, and
white, mottled fine sand and loamy fine sand to a depth
of more than 60 inches. In some places, the depth to
fine sand is more than 20 inches.

Typically, the Inavale soil has a surface layer of dark
grayish brown, very friable loamy fine sand about 8
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inches thick. The transition layer is grayish brown, loose
fine sand about 4 inches thick. The underlying material is
white sand in the upper part and light gray fine sand in
the lower part to a depth of more than 60 inches. In
places, mottles are above a depth of 40 inches and the
soil is poorly drained.

Included with these soils in mapping are small areas of
Wann soils. Wann soils contain more silt and less sand
in the upper 40 inches than the Boel and Inavale soils.
They are in positions in the landscape similar to those of
these Boel and Inavale soils. The included soils make up
10 to 15 percent of the unit.

Permeability is rapid in the Boe! and Inavale soils.
Available water capacity is low in both soils. Runoff is
slow on both soils. The apparent seasonal high water
table in the Boel soil ranges from a depth of about 1.5
feet in most wet seasons to a depth of about 3.5 feet in
most dry seasons. The apparent seasonal high water
table of the Inavale soil is below a depth of 6 feet.
Organic matter content is moderately low in the Boel soil
and low in the Inavale soil. Natural fertility is low in both
soils.

Nearly all the acreage of these soils supports native
grasses and many scattered native trees, shrubs, and
forbs and is used for grazing or haying. These soils also
provide good cover and food for wildlife.

These soils are not suited to cultivated crops because
of flooding and the seasonal high water table in the
spring and the low available water capacity in late
summer. It is generally not practical to avoid or
overcome these hazards and the wetness limitation
under a system of cultivation.

The Boel soil is suited to range. The natural plant
community is mostly tall and mid grasses and grasslike
plants, such as big bluestem, little bluestem, indiangrass,
switchgrass, prairie cordgrass, and various sedges. If the
plants are continuously overgrazed, timothy, redtop,
foxtail barley, clovers, sedges, and rushes invade the
plant community. The Inavale soil is suited to range. A
permanent cover of native grasses is effective in
controlling soil blowing. The natural plant community is
mostly mid and tall grasses, such as indiangrass, little
bluestem, prairie sandreed, sand bluestem, and
switchgrass. If the plants are continuously overgrazed,
blue grama, hairy grama, sand dropseed, Scribner
panicum, and numerous annual and perennial weeds
invade the plant community. Brush control helps to
reduce or eliminate scattered native trees and shrubs.

These soils are generally not suited to the trees and
shrubs grown as windbreaks. Planting of and survival of
trees and shrubs are limited because of the hazard of
flooding, droughtiness on the Inavale soil, and wetness
on the Boel soil. Onsite investigation is needed to
determine if small areas are suitable for hand planting.

These soils are generally not suited to use as sites for
septic tank absorption fields, sewage lagoons, or
buildings because of flooding and the seasonal high
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water table of the Boel soil. An alternative site should be
selected. Constructing roads on suitable, well compacted
fill material above flood levels, establishing adequate
side ditches, and installing culverts help to prevent the
damage caused by flooding and the seasonal high water
table.

The capability unit is VIw-5, dryland. The Boel soil is in
the Subirrigated range site, and the Inavale soil is in the
Sandy Lowland range site. Both soils are in windbreak
suitability group 10.

BsC-—Boelus loamy fine sand, 2 to 6 percent
slopes. This deep, gently sloping, well drained soil is on
convex and concave slopes in the uplands. it formed in
sandy eolian material deposited over loess. Areas range
from 5 to 100 acres in size.

Typically, the surface layer is brown, very friable loamy
fine sand about 6 inches thick. The subsurface layer is
grayish brown, very friable loamy fine sand about 8
inches thick. The subsoil is pale brown, loose loamy fine
sand to a depth of about 23 inches and pale brown,
friable silty clay loam to a depth of about 33 inches. The
underlying material is very pale brown silt loam to a
depth of more than 60 inches. In some places, the
surface layer is fine sandy loam. In some areas, the
depth to silty material is less than 20 inches. In places,
the soil has mottles above a depth of 40 inches.

Included with this soil in mapping are small areas of
Thurman and Valentine soils and areas where the loess
is at the surface. Thurman soils are somewhat
excessively drained, contain more sand in the subsoil
than the Boelus soil, and are higher in the landscape.
Valentine soils are excessively drained, contain more
sand in the subsoil than the Boelus soil, have a thinner
surface layer, and are higher in the landscape. The
areas of exposed loess are on knobs. The included soils
make up 5 to 15 percent of the unit.

Permeability in the Boelus soil is rapid in the sandy
upper part and moderate in the silty lower part. Available
water capacity is high. Runoff is medium. Organic matter
content is moderately low. Natural fertility is medium.
The rate of water intake is high. Tilth is good. The
surface layer is easily tilled throughout a wide range of
moisture conditions.

Nearly all of the acreage of this soil is cultivated. Most
cultivated areas are used for irrigated crops. A few small
areas are used for dryland crops. A few small areas are
in native grasses and are used for range.

If used for dryland farming, this soil is suited to corn,
soybeans, small grain, and alfalfa. Soil blowing is a
severe hazard if the surface is not adequately protected
by crops or crop residue. Conservation tillage systems,
such as disk or chisel and plant, no-till, and till-plant, that
leave all or part of the crop residue on the surface help
to control soil blowing and to conserve soil moisture.
Terraces, grassed waterways, and contour farming help
to control water erosion. Returning crop residue to the
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surface helps to maintain tilth, increases the organic
matter content, and improves fertility.

If irrigated, this soil is suited to corn, soybeans, and
alfaifa. Soil blowing and water erosion are the principal
hazards. Conservation tillage systems, such as disk or
chisel and plant, no-till, and till-plant, that leave
maximum amounts of crop residue on the surface help
to control soil blowing and conserve soil moisture.
Efficient water management is needed because of slope.

Sprinkler irrigation systems are best suited to this soil.
Adjusting the rate at which water is applied to the water
intake rate of the soil helps to prevent excessive runoff
and to control erosion. Returning crop residue to the soil
increases the organic matter content. Contour furrows
are suited if used with terraces and waterways and if an
adequate amount of residue is left on the surface.

This soil is suited to introduced grasses for pasture.
Pastures and hayland can be alternated with other crops
as part of the crop rotation. Cool-season grasses, such
as smooth brome or orchardgrass, are suited, either
alone or in a mixture with a legume, such as alfalfa or
trefoil, or with warm-season grasses, such as
switchgrass or big bluestem. Overgrazing reduces the
protective cover, causes deterioration of the stands, and
results in severe soil blowing. Rotation grazing and
proper stocking rates help to keep the pasture in good
condition. Nitrogen fertilizer and irrigation help to
increase the growth and vigor of the grasses.

This soil is suited to range. A cover of native grasses
is effective in controlling soil blowing and water erosion.
The natural plant community is mostly mid and tall
grasses, such as indiangrass, little bluestem, prairie
sandreed, sand bluestem, sand lovegrass, and
porcupinegrass. If the plants are continuously overgrazed
or improperly harvested for hay, the plant community is
mostly porcupinegrass, prairie junegrass, Scribner
panicum, sand dropseed, and annual and perennial
weeds. If overgrazing continues for many years, the less
desirable plants increase, sand moves very actively, and
blowouts develop in some areas.

This soil is suited to the trees and shrubs grown as
windbreaks and as plantings that enhance recreation
areas or wildlife habitat. The best suited species are
those that are moderately tolerant of drought and can be
grown in slightly sandy soils. The survival rate of
seedlings is higher if competing vegetation is controlled
or removed by good site preparation, timely cultivation,
or application of appropriate herbicides. Maintaining
strips of sod or an annual cover crop between the tree
rows helps to control soil blowing. A drip system or
another method of irrigation can supply moisture when
rainfall is insufficient.

This soil is generally suited to use as septic tank
absorption fields. On sites for sewage lagoons, grading
is required to modify the slope and to shape the lagoon.
Lining or sealing the lagoon helps to prevent seepage.
Strengthening the foundations for buildings and
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backfilling with coarse material help to prevent the
structural damage caused by shrinking and swelling.

The surface pavement and base material of roads and
streets should be thick enough to compensate for the
low strength of this soil. Providing a coarser grained
base material helps to ensure better performance.

The capability units are llle-6, dryland, and llle-10,
irrigated; Sandy range site; windbreak suitability group 5.

Bu—Butler silt loam, 0 to 1 percent slopes. This
deep, somewhat poorly drained soil is in slightly concave
basins on loess uplands. Areas range from 5 to 40 acres
in size.

Typically, the surface layer is dark grayish brown,
friable silt loam about 9 inches thick. The subsurface
layer is gray, friable silt loam about 3 inches thick. The
subsoil is very firm silty clay about 26 inches thick. It is
very dark gray in the upper part, dark gray in the middle
part, and grayish brown in the lower part. The underlying
material is mottled silty clay loam. It is light brownish
gray in the upper part, light olive gray in the middle part,
and light gray in the lower part to a depth of more than
60 inches. In some places, the dark surface colors
extend to a depth of less than 20 inches and the subsoil
contains less clay. In some small areas, the soil is poorly
drained.

Included with this soil in mapping are small areas of
Moody soils. Moody soils have less clay in the B horizon
than the Butler soil and are slightly higher in the
landscape. The included soils make up 5 to 8 percent of
the unit.

Permeability is slow in the Butler soil. Available water
capacity is high. Runoff is slow. The perched water table
is above the claypan subsoil. It ranges from about 1 foot
to about 3 feet below the surface. It is ponded briefly
following periods of heavy precipitation. The content of
organic matter is moderate. Natural fertility is medium.
The rate of water intake is low. The soil releases
moisture slowly to plants. Shrink-swell potential is high.
Tilth is good.

Most of the acreage of this soil is cultivated. Most
areas are used for dryland crops, and a few areas are
irrigated.

If used for dryland farming, this soil is suited to corn,
soybeans, grain sorghum, small grain, and alfalfa.
Wetness caused by slow permeability and runoff from
higher lying soils are the main limitations. In some years
droughtiness is a slight hazard in midsummer. Terraces,
diversions, and contour farming on higher lying soils help
to prevent excessive runoff and ponding on this soil.
Conservation tillage systems, such as disking, chiseling,
and no-till, that keep crop residue on the surface help to
maintain tilth. Crops generally are planted early in spring,
but replanting is needed in ponded areas.

If irrigated, this soil is suited to corn and soybeans.
Ponding of surface water commonly delays tillage and in
some areas damages small crops. Using diversions or
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terraces to prevent excessive runoff from higher lying
soils helps to reduce ponding. Gravity and sprinkler
irrigation systems are suited to this soil. Land leveling
establishes a suitable grade for a uniform distribution of
water in areas irrigated by a gravity system. Conservation
tillage systems, such as disking, chiseling, and no-till,
that keep all or part of the crop residue on the surface
increase the organic matter content and help to control
soil blowing.

This soil is suited to introduced grasses for pasture.
Wetness caused by flooding is the principal hazard.
Pastures generally consist of smooth brome or a mixture
of smooth brome or orchardgrass and alfalfa.
Overgrazing or grazing when the soil is wet causes
surface compaction. Artificial drainage and diversion of
runoff help to prevent flooding. Proper stocking rates
and deferred grazing help to keep the pasture in good
condition.

This soil is suited to range. The natural plant
community is mostly mid and tall grasses, such as big
bluestem, indiangrass, little bluestem, and switchgrass. If
overgrazing continues for many years, tall dropseed,
Kentucky bluegrass, western wheatgrass, numerous
annual and perennial weeds, and woody plants, including
snowberry and buckbrush, invade the plant community.
Brush management and prescribed burning help to
control woody plants.

This soil generally is suited to the trees and shrubs
grown as windbreaks. The best suited species are those
that are tolerant of wetness. Adapted species have a
good chance of survival. Weeds can be controlled by
cultivating between the tree rows and by applying
selected herbicides in the row. The soil should be tilled
and seedlings should be planted after the soil has begun
to dry.

This soil is not suited to septic tank absorption fields
because of ponding of surface water and the slow
permeability. On sites for sewage lagoons, dikes protect
the lagoon from fiooding. This soil is poorly suited to
dwellings and small commercial buildings because of
ponding of surface water and the seasonal high water
table.

Constructing roads and streets on suitable, well
compacted fill material above the level of ponding,
establishing adequate side ditches, and installing culverts
help to prevent the damage caused by flooding. The
surface pavement and base material should be thick
enough to compensate for the low strength of this soil.
Providing coarser grained subgrade or base material
helps to ensure better performance. A surface drainage
system and a gravel moisture barrier in the subgrade
help to prevent the damage caused by frost action.
Grading and crowning the road and establishing
adequate side ditches help to drain the surface.

The capability units are llw-2, dryland, and llw-2,
irrigated; Clayey range site; windbreak suitability group
2W.
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Cp—~Colo siit loam, 0 to 1 percent slopes. This
deep, somewhat poorly drained, nearly level soil is on
bottom lands of the Platte River Valley and Shell Creek
and in narrow, upland drainageways. Some areas are
adjacent to stream channels, and other areas are
between the natural levee and foot slopes adjacent to
uplands. The soil is occasionally flooded. Areas range
from 5 to 50 acres in size.

Typically, the surface layer is grayish brown, friable silt
loam about 6 inches thick. The subsurface layer is friable
and about 20 inches thick. It is dark gray silt loam in the
upper part and very dark gray silty clay loam in the lower
part. The subsoil is very dark gray, friable silty clay loam
about 6 inches thick. The underlying material is silty clay
loam. It is dark gray in the upper part and gray in the
lower part to a depth of more than 60 inches. In some
places, carbonates are within a depth of 10 inches.

Included with this soil in mapping are small areas of
Kezan and Shell soils. Kezan soils are poorly drained
and slightly lower in the landscape than the Colo soil.
Shell soils are well drained and higher in the landscape
than the Colo soil. Also included in some areas are
narrow, deeply entrenched stream channels. The
included areas make up 5 to 10 percent of the unit.

Permeability is moderately slow in the Colo soil.
Available water capacity is high. Runoff is slow. The
apparent seasonal high water table ranges from a depth
of about 2 feet in most wet seasons to a depth of about
3 feet in most dry seasons. Organic matter content and
natural fertility are high. The rate of water intake is low.
Shrink-swell potential is high. Tilth is good. This soil
releases moisture readily to plants.

Most of the acreage of this soil is cultivated. Most
areas are used for dryland crops. Some areas are
irrigated. A few small areas, generally near farmsteads,
are in introduced grasses.

If used for dryland farming, this soil is suited to corn,
soybeans, small grain, grain sorghum, and alfalfa. Row
crops can be grown in consecutive years under a high
level of management. Conservation tillage systems, such
as ridge till-plant, that keep all or part of the crop residue
on the surface help to conserve soil moisture. Wetness
caused by the seasonal high water table and occasional
flooding in the spring commonly delay tillage. Tile
drainage or surface V-ditches improve surface drainage.

If irrigated, this soil is suited to corn, soybeans, grain

- sorghum, and such close-growing crops as alfalfa. The
main limitation is wetness caused by the seasonal high
water table. Although flooding occurs on an average of
about once in a 3- to 5-year period, crop losses are
generally slight. This soil is somewhat difficult to work
because it tends to form hard clods if tilled when wet.
Perforated tile improves drainage, and V-ditches remove
surface water. Gravity and sprinkler irrigation systems
are suited to the soil. Land leveling improves surface
drainage. It establishes a suitable grade for a uniform
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distribution of water in areas irrigated by a gravity
system.

This soil is suited to introduced grasses for pasture.
Pastures are generally smooth brome or a mixture of
smooth brome or orchardgrass and alfalfa. Proper
stocking rates, rotation grazing, and restricted use during
wet periods help keep the pasture in good condition.
Fertilizer helps to maintain fertility.

This soil is suited to range and native hay. The natural
plant community is mostly tall and mid grasses and
grasslike plants, such as big bluestem, little bluestem,
indiangrass, switchgrass, prairie cordgrass, and various
sedges. If the plants are overgrazed or improperly
harvested for hay, the plant community is mostly timothy,
redtop, foxtail barley, clovers, sedges, and rushes.

This soil is suited to the trees and shrubs grown as
windbreaks. The only suited species are those that are
tolerant of a moderately high water table. Adapted
species have a good chance of survival and growth.
Cultivation after planting helps to control weeds. Weeds
can be controlled by cultivating with conventional
equipment between the tree rows and use of selected
herbicides in the rows.

This soil is not suited to use as sites for septic tank
absorption fields or buildings because of occasional
flooding and the seasonal high water table. An
alternative site should be selected. On sites for sewage
lagoons, dikes protect the lagoon from flooding.
Constructing the lagoons on fill material helps to raise
the bottom of the lagoon to a sufficient height above the
seasonal high water table.

Constructing roads and streets on suitable, well
compacted fill material above flood levels, establishing
adequate side ditches, and installing culverts help to
prevent the damage caused by flooding and the
seasonal high water table. The surface pavement and
base material should be thick enough to compensate for
the low strength of this soil. Providing coarse grained
subgrade or base material helps to ensure better
performance. Mixing the base material with additives,
such as hydrated lime, helps to prevent excessive
shrinking and swelling.

The capability units are llw-4, dryland, and llw-4,
irrigated; Subirrigated range site; windbreak suitability
group 28S.

CrE2—Crofton silt loam, 11 to 15 percent slopes,
eroded. This moderately steep, well drained soil is on
side slopes in the uplands. It formed in loess. After
heavy rains rills and small gullies are common but are
plowed in by successive cultivations. Consequently,
tillage is mainly in the transition layer and the underlying
material. Areas range from 5 to 30 acres in size.

Typically, the surface layer is grayish brown, friable,
calcareous silt loam about 6 inches thick. Most of the
original, dark colored surface layer has been removed by
erosion. The transition layer is light brownish gray,
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friable, calcareous silt loam about 8 inches thick. The
underlying material is light yellowish brown, friable,
calcareous silt loam to a depth of more than 60 inches.

Included with this soil in mapping are small areas of
the better developed Nora soils. These soils are in
landscape positions similar to those of the Crofton soil.
They make up 5 to 10 percent of the unit.

_ Permeability is moderate in the Crofton soil. Available
water capacity is high. Runoff is medium. Organic matter
content and natural fertility are low. The soil releases
moisture readily to plants. Availability of phosphate is
low. Tilth is good.

Most of the acreage of this soil is cultivated and
mainly in dryland crops. A few small areas are in
introduced or native grasses and are used for range or
pasture.

If used for dryland farming, this soil is poorly suited to
cultivated crops because of the moderately steep slope
and the severe hazard of erosion. It is better suited to
close-growing crops, such as alfalfa, small grain, and
introduced grasses, than to row crops, such as corn and
grain sorghum. Contour farming in combination with
terraces and grassed waterways help to control erosion.
Water conservation and low fertility are the principal
management concerns. Free carbonates in excessive
amounts in this soil bind phosphorus, making it
unavailable for plant use. Conservation tillage systems,
such as disking, chiseling, and no-till, that leave all or
part of the crop residue on the surface help to conserve
soil moisture and to control erosion. Using a properly
planned fertilizer program and applying manure help to
improve fertility.

This soil is not suited to irrigation because of the
moderately steep slope and the severe hazard of
erosion.

This soil is suited to introduced grasses for pasture.
Pastures are generally smooth brome or a mixture of
smooth brome or orchardgrass and alfalfa. Nitrogen
fertilizer, rotation grazing, and proper stocking rates help
to keep the pasture in good condition.

This soil is suited to range. A cover of native grasses
is effective in controlling water erosion. The natural plant
community is mostly mid and tall grasses, such as big
bluestem, indiangrass, little bluestem, porcupinegrass,
sideoats grama, and switchgrass. If the plants are
overgrazed, the plant community is mostly sideoats
grama, blue grama, tall dropseed, Kentucky bluegrass,
and annual and perennial weeds. If overgrazing
continues for many years, bur oak, eastern redcedar,
buckbrush, snowberry, and sumac invade the plant
community. Brush management helps to control woody
plants.

This soil is suited to the trees and shrubs grown as
windbreaks. Healthy seedlings that are tolerant of
calcareous soils and that are planted in a well prepared
site survive and grow well. Planting trees on the contour,
in combination with terraces, and using a cover crop
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between the tree rows help to control erosion. Weeds
can be controlled by cultivating between the tree rows
and by applying appropriate herbicides in the rows.
Watering of newly planted trees is needed in some areas
when rainfall is insufficient.

Land shaping and installing the septic tank absorption
field on the contour generally help to ensure that the
system operates properly. On sites for sewage lagoons,
extensive grading is required to modify the slope and to
shape the lagoon. Lining or sealing the lagoon helps to
prevent seepage. The design of dwellings and small
commercial buildings should accommodate the slope, or
the site should be graded.

The surface pavement and base material of roads and
streets should be thick enough to compensate for the
low strength of this soil. Providing coarser grained
subgrade or base material helps to ensure better
performance. Providing surface drainage helps to
prevent the damage caused by frost action. Grading and
crowning the road and establishing adequate side
ditches help to drain the surface.

The capability unit is IVe-8, dryland; Limy Upland
range site; windbreak suitability group 8.

CrF—Crofton silt loam, 15 to 30 percent slopes.
This steep, somewhat excessively drained soil is on
uneven side slopes in the uplands. It formed in loess.
After rains rills and gullies are common where the
vegetation does not sufficiently hold the soil. Areas
range from 5 to 25 acres in size.

Typically, the surface layer is grayish brown, very
friable, calcareous silt loam about 4 inches thick. The
transition layer is pale brown, friable, calcareous silt loam
about 5 inches thick. The underlying material is light
yellowish brown and light gray, calcareous silt loam to a
depth of about 60 inches. In a few small areas where the
soil is cultivated, the surface layer has been removed by
erosion and the transition layer or the underlying material
is exposed at the surface.

Included with this soil in mapping, in similar landscape
positions, are small areas of Nora and Thurman soils.
The included soils make up 5 to 20 percent of the unit.

Permeability is moderate in the Crofton soil. Available
water capacity is high. Runoff is rapid. Organic matter
content is low or moderately low. Natural fertility is low.

Most of the acreage of this soil is in introduced
grasses, native grasses, and trees. A few small areas on
the lower slopes are in dryland crops.

This soil is not suited to common cultivated crops
because of the steep slope and the hazard of erosion.

This soil is suited to range. A cover of native grasses
is effective in controlling water erosion. The natural plant
community is mostly mid and tall grasses, such as big
bluestem, indiangrass, little bluestem, porcupinegrass,
sideoats grama, and switchgrass. If the plants are
overgrazed, the plant community is mostly sideoats
grama, blue grama, tall dropseed, Kentucky bluegrass,
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and annual and perennial weeds. If overgrazing
continues for many years, bur oak, eastern redcedar,
buckbrush, snowberry, and sumac invade the plant
community. Brush management helps to control woody
plants.

This soil is generally not suited to the trees and shrubs
grown as windbreaks because of the steep slope. In
some areas, trees can be planted by hand to enhance
recreation areas or wildlife habitat.

This soil is generally not suited to use as sites for
septic tank absorption fields or sewage lagoons because
of the steep slope. An alternative site should be
selected. The design of dwellings and small commercial
buildings should accommodate the slope, or the site
should be graded.

The surface pavement and base material of roads and
streets should be thick enough to compensate for the
low strength of this soil. Providing coarser grained
subgrade or base material helps to ensure better
performance. Cutting and filling generally are needed to
provide a suitable grade for roads and streets. A surface
drainage system helps to reduce the damage to roads
caused by frost action. Grading and crowning the road
and establishing adequate side ditches help to drain the
surface.

The capability unit is Vle-8, dryland; Limy Upland
range site; windbreak suitability group 10.

CsC2—Crofton-Nora complex, 2 to 6 percent
slopes, eroded. These deep, well drained, gently
sloping soils formed in loess on narrow ridgetops in the
uplands. Areas range from 5 to 40 acres in size. They
are 45 to 55 percent Crofton soil generally on ridgetops
and 35 to 45 percent Nora soil on side slopes below the
Crofton soil in the landscape. The two soils occur as
areas so intricately mixed that mapping them separately
was not practical. Rills are common after heavy rains.
Erosion has removed most of the original surface soil
and, in places, part of the subsoil. On the Nora soil, the
remaining surface soil has been mixed with part of the
subsoil by tillage.

Typically, the Crofton soil has a surface layer of pale
brown, very friable, calcareous silt loam about 5 inches
thick. The transition layer is light brownish gray, friable,
calcareous silt loam about 8 inches thick. The underlying
material is calcareous silt loam. It is light yellowish brown
in the upper part and light gray in the lower part to a
depth of more than 60 inches. Limy concretions are
common at the surface.

Typically, the Nora soil has a surface layer of grayish
brown, friable silty clay loam about 5 inches thick. The
subsoil is friable silty clay loam about 18 inches thick. It
is brown in the upper part and pale brown and
calcareous in the lower part. The underlying material is
light yellowish brown, calcareous silt loam to a depth of
more than 60 inches. In some areas, lime is at a depth
of more than 30 inches.
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Included with these soils in mapping are small areas of
reddish brown soils and Moody soils on the lower part of
the landscape. Included soils make up 5 to 10 percent of
the unit.

Permeability in the Crofton and Nora soils is moderate.
Available water capacity is high. Organic matter content
is low in the Crofton soil and moderately low in the Nora
soil. Runoff is medium. The rate of water intake is
moderate in both soils. The soils are generally deficient
in phosphorus and zinc. Natural fertility is low in the
Crofton soil and medium in the Nora soil. The surface
layer of the Crofton soil is very friable and easily tilled
throughout a fairly wide range of moisture content. The
surface layer of the Nora soil is friable and can be tilled
within a limited range in moisture content. These soils
release moisture readily to plants.

Most of the areas of these soils are cuitivated. Some
areas are in introduced grasses and are used for grazing
or mowed for hay.

if used for dryland farming, these soils are suited to
corn, soybeans, grain sorghum, small grain, and alfalfa.
They are best suited to close-growing crops, but row
crops can be grown under a high level of management
that adequately controls erosion and improves fertility.
Water erosion is the major hazard. Terraces, contour
farming, and grassed waterways help to control erosion
and to conserve soil moisture. Low fertility and water
conservation are the principal management concerns.
Free carbonates in excessive amounts bind phosphorus
and make it unavailable for plant use. Conservation
tillage systems, such as disking, chiseling, and no-ill,
that leave all or part of the crop residue on the surface
help to conserve soil moisture and to control water
erosion, increase the organic matter content, and
improve fertility. Additions of manure and commercial
fertilizers supply phosphorus and nitrogen and thus
improve fertility.

If irrigated, these soils are suited to corn and
soybeans. They are better suited to such close-growing
crops as alfalfa. Water erosion is the principal hazard.
Low fertility is the major management concern. Terraces,
grassed waterways, and maintaining a large amount of
crop residue on the surface help to control erosion.
Returning crop residue to the soil and adding feedlot
manure and commercial fertilizers, especially phosphorus
and nitrogen, improve fertility. Conservation tillage
systems, such as disking, chiseling, and no-till, that leave
ali or part of the crop residue on the surface help to
control water erosion and to conserve soil moisture.
Center-pivot systems are well suited to the soils. The
soils can be bench-leveled to reduce the grade for row
crops, or the crops can be grown in contour furrows
supplemented with terraces and grassed waterways.

These soils are suited to introduced grasses for
pasture. A cover of pasture grasses is effective in
controlling erosion. Cool-season grasses, such as
smooth brome, orchardgrass, or tall fescue, can be
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mixed with alfalfa. Warm-season grasses are also suited.
Separate pastures of cool- and warm-season grasses
can be used to provide a long season of grazing.
Pasture grasses can also be used as part of a crop
sequence that includes row crops. Overgrazing causes
low plant vigor. Proper stocking rates, rotation grazing,
and weed control help to keep the pasture in good
condition. Nitrogen fertilizer and irrigation increases the
growth and vigor of the grasses.

These soils are suited to range. A cover of native
grasses is effective in controlling water erosion. The
natural plant community is mostly mid and tall grasses,
such as big bluestem, indiangrass, little bluestem,
porcupinegrass, sideoats grama, and switchgrass. If the
plants are overgrazed, the plant community is mostly
sideoats grama, blue grama, tall dropseed, Kentucky
bluegrass, and annual and perennial weeds. If
overgrazing continues for many years, bur oak, eastern
redcedar, buckbrush, snowberry, and sumac invade the
plant community. Brush management helps to control
woody plants.

These soils are suited to the trees and shrubs grown
as windbreaks. Healthy seedlings of adapted species, if
properly planted in a well prepared site, survive and grow
well. Planting the trees on the contour, in combination
with terraces, or planting a cover crop between the tree
rows helps to control erosion. Weeds can be controlled
by cultivating and applying selected herbicides in the
rows. Watering of newly planted trees is needed when
rainfall is insufficient.

The Crofton soil is generally suited to use as sites for
septic tank absorption fields and dwellings. On the Nora
soil, the moderate permeability is a limitation for septic
tank absorption fields. This limitation generally can be
overcome by increasing the size of the absorption field.
On sites for sewage lagoons on both soils, lining or
sealing the lagoon helps to prevent seepage. On the
Nora soil, strengthening foundations for buildings and
backfilling with coarse material help to prevent the
structural damage caused by shrinking and swelling.

The surface pavement and base material of roads and
streets should be thick enough to compensate for the
low strength of these soils. Providing coarser grained
subgrade or base material helps to ensure better
performance. A surface drainage system helps to
prevent the damage caused by frost action. Grading and
crowning the road and establishing adequate side
ditches help to drain the surface.

The capability units are llle-8, dryland, and Ille-6,
irrigated. The Crofton soil is in Limy Upland range site
and windbreak suitability group 8. The Nora soil is in Silty
range site and windbreak suitability group 3.

Em—Els loamy fine sand, 0 to 3 percent slopes.
This deep, somewhat poorly drained, nearly level or very
gently sloping soil is in upland sandhill valleys and on
low stream terraces in sandhill areas. It formed in eolian
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and alluvial sands. It is subject to rare flooding. Areas
range from 5 to 100 acres in size.

Typically, the surface layer is grayish brown, very
friable loamy fine sand about 8 inches thick. The
underlying material is pale brown fine sand in the upper
part and light brownish gray fine sand in the lower part
to a depth of more than 60 inches. In a few small areas,
the dark surface soil is more than 10 inches thick. Some
small areas are moderately well drained.

Included with this soil in mapping are small areas of
Loup and Thurman soils. Loup soils are poorly drained
and lower in the landscape than the Els soil. Thurman
soils are somewhat excessively drained and higher in the
landscape than the Els soil. The included soils make up
about 10 to 15 percent of the unit.

Permealbility is rapid in the Els soil. Available water
capacity is low. The seasonal high water table ranges
from a depth of 1.5 feet in most wet years to a depth of
3.0 feet in most dry years. Runoff is slow. Organic matter
content is moderately low. Natural fertility is low. The
rate of water intake is very high. This soil releases
moisture readily to plants. Tilth is good.

Some of the acreage of this soil is cultivated. Many
areas are in native grasses and are used for grazing or
haying.

If used for dryland farming, this soil is suited to corn
and grain sorghum. It is poorly suited to alfalfa because
of wetness. The main limitation is the seasonal high
water table, which delays tillage and causes the soil to
warm slowly in the spring. Soil blowing is a hazard if the
vegetative cover is removed. Conservation tillage
systems, such as ridge till-plant, that leave crop residue
on the surface help to control soil blowing. Narrow field
windbreaks also help to control soil blowing. Returning
crop residue to the soil helps to conserve soil moisture.
Applying feedlot manure helps to maintain the organic
matter content and improves fertility.

If irrigated, this soil is suited to corn and sorghum.
Sprinkler systems can be used. Alfalfa can be grown, but
it is generally short lived. Frequent applications of water
are needed because of the very high rate of water intake
and the low water holding capacity. Excessive amounts
of water should be avoided to prevent leaching of plant
nutrients below the root zone. Gravity systems are not
suited because of the very high rate of water intake.
Conservation tillage systems, such as ridge till-plant, that
leave crop residue on the surface help to control soil
blowing. Cover crops also help to control soil blowing.
Establishing drainage ditches helps to lower the
seasonal high water table.

This soil is suited to introduced grasses for pasture.
The best suited species are those that are tolerant of a
high water table, such as reed canarygrass and creeping
foxtail. A cover of pasture or hay plants is effective in
controlling soil blowing. Separate pastures of cool- and
warm-season grasses can be used for a long season of
grazing. Continuous overgrazing reduces the protective
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vegetative cover, allows weeds to grow, and can cause
soil blowing. Proper stocking rates, rotation grazing, and
weed control help to keep the pasture in good condition.
Nitrogen fertilizer and irrigation help to increase the
growth and vigor of the grasses.

This soil is suited to range and native hay. The natural
plant community is mostly tall and mid grasses and
grasslike plants, such as big bluestem, little bluestem,
indiangrass, switchgrass, prairie cordgrass, and various
sedges. If the plants are continuously overgrazed or
improperly harvested for hay, the plant community is
mostly timothy, redtop, foxtail barley, clovers, sedges,
and rushes.

This soil is suited to the trees and shrubs grown as
windbreaks. Seedlings that tolerate wetness caused by
the seasonal high water table survive and grow well. In
some years, establishing seedlings is difficult because of
wetness. Maintaining cover crops between the tree rows
helps to control soil blowing. Competition from grasses
and weeds is a management concern. Grasses and
weeds can be controlled by cultivating between the tree
rows, by applying appropriate herbicides, and by hand
hoeing or rototilling in the rows.

This soil generally is not suited to use as sites for
septic tank absorption fields because of the seasonal
high water table. The soil does not adequately filter the
effluent in a waste disposal system because of the rapid
permeability in the underlying material. An alternative site
should be selected. The sides of shallow excavations
can be temporarily shored to prevent sloughing or
caving. Constructing dwellings on elevated, well
compacted fill material helps to prevent the structural
damage caused by flooding.

Establishing adequate side ditches and culverts for
roads and streets improves surface drainage. It helps to
prevent the damage caused by flooding and the
seasonal high water table. A surface drainage system
and a gravel moisture barrier in the subgrade help to
prevent the damage caused by frost action. Grading and
crowning the road and establishing adequate side
ditches help to drain the surface.

The capability units are IVw-5, dryland, and IVw-11,
irrigated; Subirrigated range site; windbreak suitability
group 2S.

Fm—Fillmore silt loam, 0 to 1 percent slopes. This
deep, poorly drained soil is in broad, generally round or
oblong, shallow depressions on loess uplands or on high
terraces that formed in loess. It is occasionally ponded.
Areas range from 5 to 20 acres in size.

Typically, the surface layer is dark grayish brown,
friable silt loam about 8 inches thick. The subsurface
layer is leached, gray, very friable silt loam about 4
inches thick. The subsoil is about 40 inches thick. It is
dark gray, very firm silty clay in the upper part and dark
grayish brown, friable silty clay loam in the lower part.
The underlying material is grayish brown silt loam to a
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depth of more than 60 inches. In places, the soil does
not have a gray subsurface layer. Some small areas are
very poorly drained and frequently ponded.

Permeability is very slow. Available water capacity is
high. Runoff is very slow or ponded. The perched water
table is above the claypan subsoil. It ranges from about
0.5 foot above the soil surface to about 1.0 foot below.
Most of the surface water is removed by evaporation or
transpiration. Organic matter content is moderate.
Natural fertility is medium. The rate of water intake is
low. Tilth is good. Shrink-swell potential is high.

Most of the acreage of this soil is farmed. Most areas
are used for dryland crops. A few areas are irrigated. A
few small areas are in native or introduced grasses and
are used for range or pasture.

If used for dryland farming, this soil is suited to corn,
soybeans, and grain sorghum. Wetness caused by the
very slow permeability and by runoff from higher lying
soils is the main limitation. In some years droughtiness is
a slight hazard in midsummer. Artificial drainage is
needed for consistent growth of crops. Terraces and
contour farming on the higher lying soils help to prevent
excessive runoff and flooding on this soil. Conservation
tilage systems, such as disking, chiseling, and no-till,
that leave all or part of the crop residue on the surface
help to keep the soil friable. Crops generally are planted
in early spring, but replanting is needed in ponded areas.
This soil is somewhat droughty during dry years because
the subsoil absorbs moisture slowly and releases it
slowly to plants.

If irrigated, this soil is suited to corn and soybeans.
Flooding commonly delays tillage and in some areas
damages small crops. The soil can be drained with V-
ditches if adequate outlets are available. Using
diversions or terraces to prevent excessive runoff from
higher lying soils helps to control flooding. Gravity and
sprinkler irrigation systems can be used. Constructing a
tailwater recovery system helps to conserve water. A
system of conservation tillage, such as disking, chiseling,
and no-till, that leaves all or part of the crop residue on
the surface helps to increase organic matter content and
to control soil blowing.

This soil is suited to introduced grasses for pasture.
Wetness caused by flooding is the principal hazard.
Grass species that are adapted to wet conditions, such
as reed canarygrass, can be grown on this soil. Artificial
drainage and diversion of runoff help to prevent flooding.
Grazing when the soil is wet causes surface compaction
and the formation of bogs or small mounds. Proper
stocking rates and deferred grazing help to keep the
pasture in good condition.

This soil is suited to range. The natural plant
community is mostly mid and tall grasses, such as big
bluestem, indiangrass, little bluestem, and switchgrass. If
the plants are continuously overgrazed, the plant
community is mostly tall dropseed, Kentucky bluegrass,
western wheatgrass, and numerous annual and perennial
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weeds. If overgrazing continues for several years,
snowberry and buckbrush invade the plant community.
Brush management helps to control woody plants.

This soil is suited to the trees and shrubs grown as
windbreaks. The best suited species are those that are
tolerant of occasional ponding. The soil should be tilled
and the trees should be planted after the soil has begun
to dry. Weeds can be controlied by cultivating between
the tree rows, and by applying selected herbicides in the
rows.

This soil is not suited to septic tank absorption fields
because of ponding and slow permeability. On sites for
sewage lagoons, dikes protect the lagoon from ponding.
This soil is not suited to use as sites for dwellings and
small commercial buildings because of ponding.

Constructing roads and streets on suitable, well
compacted fill material above ponding levels,
establishing adequate side ditches, and installing culverts
help to prevent the damage caused by ponding. The
surface pavement and base material of roads should be
thick enough to compensate for the low strength of this
soil. Providing coarser grained subgrade or base material
helps to ensure better performance. A surface drainage
system and a gravel moisture barrier in the subgrade
help to prevent the damage caused by frost action.
Grading and crowning the road and establishing
adequate side ditches help to drain the surface.

The capability units are Iliw-2, dryland, and lllw-2,
irrigated; Clayey Overflow range site; windbreak
suitability group 2W.

Fp—Filimore silt loam, ponded. This deep, very
poorly drained soil is in shallow basins or depressions on
uplands. It formed in loess. It is subject to frequent
ponding. Siopes range from O to 1 percent. Areas range
from 3 to 50 acres in size.

Typically, the surface layer is dark gray, friable silt
loam about 7 inches thick. The subsurface layer is
leached, light gray, friable silt loam about 12 inches
thick. The subsoil is gray, very firm silty clay about 23
inches thick. The underlying material is gray silty clay to
a depth of more than 60 inches. Some small areas are
occasionally ponded and poorly drained.

Permeability is very slow. Available water capacity is
high. Areas of this soil do not have natural drainage
outlets. As a result, water does not run off the surface.
Only a small amount of ponded water moves through the
soil because of the very slow permeability in the subsoil.
Most of the water is removed by evaporation and
transpiration. The perched seasonal high water table
ranges from about 1 foot above the surface to about 1
foot below. Organic matter content is moderate. Natural
fertility is medium. Shrink-swell potential in the subsoil is
high.

Most of the acreage of this soil is in introduced
grasses and is used for pasture or as habitat for wildlife.
A few areas are used for hay.
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If used for dryland farming, this soil is poorly suited to
small grain. Ponded water is the main hazard. Tile
drains, dugouts, or large drainage ditches help to remove
excess water. In areas that do not have a drainage
system, the vegetation consists mainly of tall sedges,
prairie cordgrass, reed canarygrass, and smartweed.

This soil is not suited to irrigated crops unless the
surface has been drained. Installing tile drains or V-
ditches or land leveling improves surface drainage.

This soil is poorly suited to introduced grasses for
pasture. Reed canarygrass and creeping foxtail are
suited. Grazing when the soil is wet causes surface
compaction. Installing V-ditches or perforated tile
improves surface drainage.

This soil is suited to wetland plants in shallow water
areas that provide habitat for wetland wildlife.

This soil generally is not suited to the trees and shrubs
grown as windbreaks because of frequent ponding. In
small areas, plantings can be made to enhance wildlife
habitat. The best suited species of trees and shrubs are
those that are tolerant of ponding. Special planting
methods are needed to prevent small trees from
drowning.

This soil is not suited to use as sites for sanitary
facilities or buildings because of frequent ponding. An
alternative site should be selected. Some sites can be
drained by V-ditches if a suitable outlet is available, or
the site can be filled and leveled. Potential is good for
development of pond reservoir areas.

The surface pavement and base material of roads and
streets should be thick enough to compensate for the
low strength of this soil. Providing coarser grained
subgrade or base material helps to ensure better
performance. Constructing roads on suitable, well
compacted fill material above ponding levels,
establishing adequate side ditches, and installing culverts
help to prevent the damage caused by ponding and the
seasonal high water table. A surface drainage system
and a gravel moisture barrier in the subgrade help to
prevent the damage caused by frost action.

The capability unit is IVw-2, dryland; windbreak
suitability group 10. This soil is not assigned to a range
site.

Fu—Fluvaquents, silty. These deep, level, and very
poorly drained soils are on a delta in the north and west
part of Lake Babcock. They formed in silty material
deposited as sediment from water from the Loup Public
Power Canal flowing into slower moving lake water. The
soils are generally covered with 0.5 to 1.0 foot of water.
Areas range from 2 to 70 acres in size.

Typically, the surface layer is about 10 inches of black
silty material high in content of organic matter. The
underlying material is dark gray and very dark gray silt
foam to a depth of more than 48 inches. The soils differ
in color and thickness from one area to another.
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Permeability is moderate. Available water capacity is
high. Runoff is ponded. Organic matter content is very
high. The apparent seasonal high water table is at or
above the surface.

These soils are used as habitat for wetland wildlife.
They are managed as a wildlife refuge. Native vegetation
includes cattails, rushes, and other aquatic plants.

These soils are not suited to farming, range,
windbreaks, and building site development. An
alternative site should be selected.

The capability unit is Villw-7, dryland; windbreak
suitability group 10. These soils are not assigned to a
range site.

GeD2—Geary silty clay loam, 6 to 11 percent
slopes, eroded. This deep, strongly sloping, well
drained soil is on upland side slopes and ridgetops. It
formed in brownish loess. Areas range from 5 to 30
acres in size.

Typically, the surface layer is brown, friable silty clay
loam about 6 .inches thick. The subsoil is friable silty clay
loam about 28 inches thick. it is brown in the upper part
and light brown in the lower part. The underlying material
is light brown silty clay loam to a depth of more than 60
inches. In some places, the underlying material is pale
brown. In some places, the surface layer is loam or silt
loam.

Included with this soil in mapping are small areas of
Crofton soils. Crofton soils are calcareous at the surface
and slightly higher than the Geary soil on side slopes.
Also included are some small areas of glacial till. The
included soils make up 5 to 10 percent of the unit.

Permeability is moderately slow in the Geary soil.
Available water capacity is high. Runoff is medium.
Organic matter content is moderately low. Natural fertility
is medium. Shrink-swell potential is moderate. The rate
of water intake is low. Tilth is good.

About one-half of the acreage of this soil is used for
dryland crops. The rest is in introduced grasses.

If used for dryland farming, this soil is poorly suited to
corn and grain sorghum. It is better suited to small grain
and legumes. Water erosion is the main hazard where
the surface is not adequately protected by close-growing
crops or crop residue. Conservation tillage practices,
such as disking and chiseling, that leave all or part of the
crop residue on the surface help to control water
erosion, to conserve soil moisture, and to increase the
organic matter content. Terraces, grassed waterways,
and field borders also help to control erosion and to
conserve soil water.

If irrigated, this soil is poorly suited to corn and grain
sorghum. It is better suited to alfalfa. Water erosion is
the principal hazard. In irrigation, efficient management
of water is a concern. Conservation tillage systems, such
as chiseling, disking, and no-till, that leave all or part of
the crop residue on the surface help to control erosion.
Sprinkler irrigation systems are well suited because the
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rate of water application can be adjusted to reduce
runoff.

This soil is suited to introduced grasses for pasture.
Pastures generally consist of smooth brome or a mixture
of smooth brome or orchardgrass and alfalfa. Continuous
overgrazing or grazing when the soil is wet causes
surface compaction and reduces the rate of water
intake. Proper stocking rates, rotation grazing, and
nitrogen fertilizer help to keep the pasture in good
condition.

This soil is suited to range. A cover of range plants is
effective in controlling water erosion. The natural plant
community is mostly mid and tall grasses, such as big
bluestem, indiangrass, little bluestem, porcupinegrass,
sideoats grama, and switchgrass. If the plants are
continuously overgrazed or improperly harvested for hay,
the plant community is‘mostly sideoats grama, tall
dropseed, Kentucky bluegrass, and annual and perennial
weeds. If overgrazing continues for many years,
Kentucky bluegrass, buckbrush, snowberry, and sumac
invade the plant community.

This soil is suited to the trees and shrubs grown as
windbreaks. Seedlings generally survive and grow well if
competing vegetation is controlled or removed by good
site preparation and timely cultivation or application of
appropriate herbicides. Planting a cover crop between
the tree rows or planting trees on the contour, in
combination with terraces, helps to control erosion.
Limited rainfall is the principal limitation when planting
trees. Supplemental irrigation of the seedlings is needed
in some areas.

The moderately slow permeability of this soil is a
limitation to use as sites for septic tank absorption fields.
It can generally be overcome by increasing the size of
the absorption field. On sites for sewage lagoons,
grading is required to modify the slope and to shape the
lagoon. Strengthening foundations of buildings and
backfilling with coarse material help to prevent the
damage caused by shrinking and swelling. The design of
dwellings and small commercial buildings should
accommodate the slope or the sites should be graded.

The surface pavement and base material of roads and
streets should be thick enough to compensate for the
low strength of this soil. Providing coarser grained
subgrade or base material helps to ensure better
performance. A surface drainage system helps to
prevent the damage caused by frost action. Grading and
crowning the road and establishing adequate side
ditches help to drain the surface.

The capability units are IVe-8, dryland, and 1Ve-3,
irrigated; Silty range site; windbreak suitability group 3.

GeE2—Geary silty clay loam, 11 to 15 percent
slopes, eroded. This deep, moderately steep, well
drained soil is on side slopes in the uplands. It formed in
brownish loess. Areas range from 5 to 20 acres in size.
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Typically, the surface layer is dark grayish brown,
friable silty clay loam about 6 inches thick. The subsoil is
firm silty clay loam about 33 inches thick. It is brown in
the upper part and light brown in the lower part. The
underlying material is light brown silty clay loam to a
depth of more than 60 inches. In places, the soil is
sandy clay loam or clay loam below a depth of 30
inches. In some places, the surface layer is silt loam or
loam.

included with this soil in mapping are small areas of
Crofton soils. Crofton soils are calcareous at the surface
and are higher than the Geary soil in the landscape. The
included soils make up 5 to 15 percent of the unit.

Permeability is moderately slow in the Geary soil.
Available water capacity is high. The soil readily releases
moisture to plants. Organic matter content is moderately
low. Natural fertility is medium. Runoff is rapid. Shrink-
swell potential is high. Tilth is fair.

About one-third of the acreage of this soil is in
introduced grasses and is used for pasture. The rest is in
cultivated crops or native grasses.

If used for dryland farming, this soil is poorly suited to
corn and grain sorghum. Water erosion is a hazard.
Because of the moderately steep slope, the soil is better
suited to close-growing crops, such as alfalfa and small
grain. Conserving water and improving fertility are major
management concerns. Conservation tillage systems,
such as disking, chiseling, and no-till, that leave all or
part of the crop residue on the surface help to control
water erosion and to conserve soil moisture. Contour
farming in combination with terraces and grassed
waterways also help to reduce the evaporation rate and
to control erosion. Adding manure and commercial
fertilizer and keeping crop residue on the surface help to
improve fertility.

This soil is not suited to irrigation because erosion is a
severe hazard and irrigation water is difficult to manage.
This soil is suited to introduced grasses for pasture.
Pastures generally consist of smooth brome or a mixture
of smooth brome or orchardgrass and alfalfa. Continuous

overgrazing or grazing when the soil is wet causes
surface compaction. Proper stocking rates, rotation
grazing, and nitrogen fertilizer help to keep the pasture in
good condition.

This soil is suited to range. A cover of range plants is
effective in controlling water erosion. The natural plant
community is mostly mid and tall grasses, such as big
bluestem, indiangrass, little bluestem, porcupinegrass,
sideoats grama, and switchgrass. If the plants are
continuously overgrazed or improperly harvested for hay,
the plant community is mostly sideoats grama, tall
dropseed, Kentucky bluegrass, and annual and perennial
weeds. If overgrazing continues for many years,
Kentucky bluegrass, buckbrush, snowberry, and sumac
invade the plant community.

This soil is suited to the trees and shrubs grown as
windbreaks. Seedlings generally survive and grow well if
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competing vegetation is controlled or removed by good
site preparation and cultivation. Appropriate herbicides
can be used in the tree rows. Planting a cover crop
between the tree rows and planting trees on the contour
help to control erosion. Irrigation can supply moisture
when rainfall is insufficient.

This soil is generally not suited to use as sites for
septic tank absorption fields and sewage lagoons
because of the moderately steep slope. An alternative
site can be selected. The design of dwellings and small
commercial buildings should accommodate the slope, or
the site should be graded.

Cutting and filling are generally needed to provide a
suitable grade for roads and streets. The surface
pavement and base material of roads should be thick
enough to compensate for the low strength of this soil.
Providing coarser grained subgrade or base material
helps to ensure better performance. A surface drainage
system helps to prevent the damage caused by frost
action. Grading and crowning the road and establishing
adequate side ditches help to drain the surface.

The capability unit is IVe-8, dryland; Silty range site;
windbreak suitability group 3.

GeF—Geary silty clay loam, 15 to 30 percent
slopes. This deep, steep, well drained soil is on uneven
side slopes in the uplands. It formed in brownish loess.
After rains rills and gullies are common where the
vegetation is sparse. Areas range from 5 to 20 acres in
size.

Typically, the surface layer is dark grayish brown,
friable silty clay loam about 11 inches thick. The
subsurface layer is brown, friable silty clay loam about 5
inches thick. The subsoil is brown, firm silty clay loam
about 18 inches thick. The underlying material is light
brown silty clay loam to a depth of more than 60 inches.
In a few cultivated areas, much of the surface layer has
been removed by erosion and the lighter colored subsoil
is at or near the surface.

Included with this soil in mapping are small areas of
Crofton soils. Crofton soils are calcareous at the surface
and in positions in the landscape similar to those of the
Geary soil. The included soils make up 5 to 8 percent of
the unit.

Permeability is moderately slow in the Geary soil.
Available water capacity is high. Runoff is rapid. Organic
matter content is moderate. Natural fertility is medium.

Most of the acreage of this soil is in introduced
grasses, native grasses, and trees. A few small areas
are used for dryland crops.

This soil is not suited to common cultivated crops
because of the steep slope and the severe hazard of
erosion.

This soil is suited to range. A cover of native grasses
is effective in controlling water erosion. The natural plant
community is mostly mid and tall grasses, such as big
bluestem, indiangrass, little bluestem, porcupinegrass,
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sideoats grama, and switchgrass. If the plants are
continuously overgrazed or improperly harvested for hay,
the plant community is mostly sideoats grama, talll
dropseed, Kentucky bluegrass, and annual and perennial
weeds. If overgrazing continues for many years, the less
desirable plants, such as Kentucky bluegrass, buckbrush,
snowberry, and sumac, invade the plant community.

This soil is generally not suited to the trees grown as
windbreaks because of the steep slope. In some areas it
is suited to the plantings that enhance recreation areas
or wildlife habitat. Trees can be hand planted. Adapted
species have a fair chance of survival and growth if
erosion is controlled.

This soil is generally not suited to use as sites for
septic tank absorption fields and sewage lagoons
because of the steep slope. An alternative site should be
selected. The design of dwellings and small commercial
buildings should accommodate the slope, or the site
should be graded.

The surface pavement and base material of roads and
streets should be thick enough to compensate for the
low strength of this soil. Providing coarser grained
subgrade or base material helps to ensure better
performance. Cutting and filling generally are needed for
a suitable grade. A surface drainage system helps to
prevent the damage caused by frost action. Grading and
crowning the road and establishing adequate side
ditches help to drain the surface.

The capability unit is Vle-1, dryland; Silty range site;
windbreak suitability group 10.

Gk—Gibbon silt loam, 0 to 2 percent slopes. This
deep, nearly level, somewhat poorly drained soil is on
bottom lands along the Loup River and the Platte River
and in Lost Creek Valley. The soil formed in silty,
calcareous alluvium. It is subject to occasional flooding.
Areas range from 5 to 100 acres in size.

Typically, the surface layer is very dark gray,
calcareous, friable silt loam about 8 inches thick. The
subsurface layer is dark gray, friable silt loam about 10
inches thick. The underlying material is light gray,
calcareous silt loam in the upper part; light gray and light
brownish gray, calcareous silt loam in the middle part;
and light gray fine sandy loam in the lower part to a
- depth of more than 60 inches. In some places, the dark
color of the surface layer extends to a depth of more
than 20 inches. In places, the surface layer is thinner
and lighter colored. In some places, the surface layer is
silty clay loam. In places, buried surface horizons are
below a depth of 26 inches.

Included with this soil in mapping are small areas of
Grigston, Wann, Zook, and Gayville soils. Grigston soils
are well drained and higher than the Gibbon soil in the
landscape. Compared to the Gibbon soil, Wann soils
have more sand above a depth of 40 inches and are in
similar positions on the landscape. Zook soils are poorly
drained and lower than the Gibbon soil in the landscape.
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Gayville soils are affected by salinity and alkalinity and
are in positions in the landscape similar to those of the
Gibbon soil. The included soils make up 5 to 15 percent
of the unit.

Permeability is moderate in the Gibbon soil. Available
water capacity is high. Runoff is slow. The apparent
seasonal high water table ranges from a depth of 1.5
feet in most wet seasons to about 3.0 feet in most dry
seasons. Organic matter content is moderately low.
Natural fertility is high. The rate of water intake is low.
Tilth is good. The soil releases moisture readily to plants.

Most of the acreage of this soil is cultivated. Most
cultivated areas are used for irrigated crops. Some areas
are used for dryland crops. Some areas are in native or
introduced grasses and are used for pasture or haying.

If used for dryland farming, this soil is suited to corn,
soybeans, small grain, and alfalfa. Wetness caused by
the seasonal high water table in the spring commonly
delays tillage and delays planting of small grain. Tile
drains or drainage ditches help to lower the seasonal
high water table if suitable outlets are available.
Conservation tillage systems, such as ridge till-plant, that
leave all or part of the crop residue on the surface help
to conserve soil moisture. Returning crop residue to the
soil helps to maintain tilth, increases the organic matter
content and the rate of water intake, and improves
fertility.

If irrigated, this soil is suited to corn, soybeans, and
alfalfa. Wetness caused by the seasonal high water table
is the principal limitation. It commonly delays tillage in
the spring. Tile drainage or drainage ditches help to
lower the seasonal high water table where a suitable
outlet is available. Conservation tillage systems, such as
ridge till-plant, that leave all or part of the crop residue
on the surface help to conserve soil moisture. Fertilizers,
a high plant population, and an efficient irrigation system
that controls the amount and time of water application
sustain production.

Gravity or sprinkler irrigation systems can be used on
this soil. Land leveling improves surface drainage. It
establishes a suitable grade for a uniform distribution of
water in areas irrigated by a gravity system. In areas that
have been cut by land leveling, returning crop residue to
the soil increases the organic matter content. Adjusting
the rate at which water is applied to the water intake rate
of the soil minimizes deep percolation.

This soil is suited to introduced grasses for pasture.
Pastures and hayland can be alternated with other crops
as part of the crop rotation. Reed canarygrass and
creeping foxtail are suited to this soil. Excessive wetness
limits the choice of pasture grasses and legumes.
Grazing when the water table is highest results in
damage to the grassiand, a rough soil surface, and
difficulty in mowing for hay. Because of wetness, seeding
of the grasses can be difficult. Floodwater deposits
sediment, which in some areas partly covers the grasses
and reduces their vigor and growth. Proper stocking
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rates, rotation grazing, and restrictive grazing during wet
periods help to keep the pasture in good condition.
Nitrogen and phosphate fertilizers increase the growth
and vigor of the grasses.

This soil is suited to range and native hay. The natural
plant community is mostly tall and mid grasses and
grasslike plants, such as big bluestem, little bluestem,
indiangrass, switchgrass, prairie cordgrass, and various
sedges. If the plants are continuously overgrazed or
improperly harvested for hay, the plant community is
mostly timothy, redtop, foxtail barley, clovers, sedges,
and rushes.

This soil generally is suited to the trees and shrubs
grown as windbreaks and as plantings that enhance
recreation areas or wildlife habitat. Selected species, if
tolerant of a high water table, have a good chance of
survival and growth. Herbaceous vegetation on this soil
is abundant and persistent, but it can be controlled.
Weeds and grasses can be controlled by cultivating and
growing annual cover crops between the tree rows and
by applying appropriate herbicides in the rows.

This soil is generally not suited to use as septic tank
absorption fields or building sites because of flooding
and the seasonal high water table. An alternative site
should be selected. On sites for sewage lagoons, dikes
protect the lagoon from flooding. Constructing the
lagoon on fill material helps to raise the bottom of the
lagoon to a sufficient height above the seasonal high
water table. Constructing roads and streets on suitable,
well compacted fill material above flood levels,
establishing adequate side ditches, and installing culverts
help to prevent damage caused by floodwater. A surface
drainage system and a gravel moisture barrier in the
subgrade help to prevent the damage caused by frost
action. Grading and crowning the road and establishing
adequate side ditches help to drain the surface.

The capability units are llw-4, dryland, and Ilw-6,
irrigated; Subirrigated range site; windbreak suitability
group 2S.

Gm—Gibbon-Gayville silt loams, 0 to 2 percent
slopes. These deep, nearly level, somewhat poorly
drained soils are on low stream terraces and high bottom
lands. They formed in clayey and silty alluvium. They are
subject to occasional flooding. Areas range from 8 to
more than 640 acres in size. They are about 40 to 70
percent Gibbon soil and 20 to 50 percent Gayville soil.
The two soils occur as areas so intricately mixed or so
small in size that mapping them separately was not
practical. The Gayville soil is affected by salinity and
alkalinity (fig. 9).

Typically, the Gibbon soil has a surface layer of dark
gray, friable silt loam about 7 inches thick. The
subsurface layer is gray, friable silt loam about 7 inches
thick. The transition layer is gray, friable silt loam about
10 inches thick. The underlying material is gray silt loam
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in the upper part and white silt loam in the lower part to
a depth of more than 60 inches.

Typically, the Gayville soil has a surface layer of
grayish brown, friable, calcareous silt loam about 6
inches thick. The subsoil is firm, calcareous silty clay
loam about 11 inches thick. It is dark grayish brown in
the upper part and brown in the lower part. The
underlying material is calcareous silt loam. It is very pale
brown in the upper part and light gray in the lower part
to a depth of more than 60 inches. This soil is very
strongly saline-alkali.

Included with these soils in mapping are small areas of
Muir and Zook soils. Muir soils are well drained, leached
of carbonates, and slightly higher than the Gibbon and
Gayville soils in the landscape. Zook soils are poorly
drained and lower than the Gibbon and Gayville soils in
the landscape. The included soils make up 10 to 15
percent of the unit.

Permeability is moderate in the Gibbon soil and very
siow in the subsoil and moderate in the underlying
material in the Gayville soil. The available water capacity
is high in the Gibbon soil and moderate in the Gayville
soil. Runoff on both soils is slow. The organic matter
content is moderate in the Gibbon soil and moderately
low in the Gayville soil. Natural fertility is high in the
Gibbon soil but low in the Gayville soil because of the
high alkalinity. The rate of water intake is moderate for
the Gibbon soil and moderately low for the Gayville soil.
The Gibbon soil releases moisture readily to plants, but
the Gayville soil releases moisture slowly. Tilth is good in
the Gibbon soil and poor in the Gayville soil. Shrink-swell
potential is low for the Gibbon soil and high for the
Gayville soil. The seasonal high water table in both soils
is at a depth of 1.5 feet in most wet years to about 3.0
feet in most dry years. The Gayville soil is strongly
alkaline or very strongly atkaline in the subsoil and
ranges from moderately alkaline to very strongly alkaline
in the underlying material.

Most of the acreage of these soils is cultivated. Many
areas are used for irrigated crops. Some areas are used
for dryland crops. A few small areas are in native or
introduced grasses and are used for grazing or haying.

If used for dryland farming, these soils are poorly
suited to corn, soybeans, small grain, and alfalfa. The
high alkalinity and salinity of the Gayville soil are the
main limitations. Conservation tillage systems, such as
ridge till-plant, that leave maximum amounts of crop
residue on the surface help to conserve soil moisture.
Returning crop residue to the soil helps to improve tilth,
increases the organic matter content, improves fertility,
and increases the rate of water intake.

If irrigated, these soils are poorly suited to corn,
soybeans, and alfalfa. The high alkalinity and salinity of
the Gayville soil are the principal management concerns.
Efficient management of irrigation water, because of
poor surface drainage, is also a concern. Conservation
tillage systems, such as ridge till-plant, that leave
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Figure 9.—An area of Gibbon-Gayville silt loams, 0 to 2 percent slopes. The salinity and alkalinity of the light-colored Gayville soil restrict
plant growth.

maximum amounts of crop residue on the surface help
to conserve soil moisture.

These soils are best suited to sprinkler irrigation
systems. Adjusting the rate at which water is applied to
the rate of water intake helps to reduce runoff and to
control erosion. Land leveling improves s