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Consult **Contents'’ for parts of the publication that will meet your specific needs.
This survey contains useful information for farmers or ranchers, foresters or

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

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



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

Maijor fieldwork for this soil survey was completed in 1977-81. Soil names
and descriptions were approved in 1981. Unless otherwise indicated,
statements in this publication refer to conditions in the survey area in 1981.
This survey was made cooperatively by the Soil Conservation Service and the
University of Nebraska, Conservation and Survey Division. It is part of the
technical assistance furnished to the Upper Big Blue and Central Platte Natural
Resource Districts. The Upper Big Blue and Central Platte Natural Resource
Districts and the Hamilton County Commissioners provided financial assistance
toward the purchase of aerial photography and assistance in field mapping.

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: Irrigation water management, farmstead windbreaks, terraces, contour farming,
and grassed waterways Improve productivity and reduce eroslon In Hamilton County. Area
is in the Hastings-Crete-Holder association.
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Foreword

This soil survey contains information that can be used in land-planning
programs in Hamilton 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 insure proper performance. Conservationists, teachers,
students, and specialists in recreation, wildlife management, waste disposal,
and pollution control can use the survey to help them understand, protect, and
enhance the environment.

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

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

Sherman L. Lewis
State Conservationist
Soil Conservation Service
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HAMILTON COUNTY is in south-central Nebraska (fig.
1) in the Central Loess Plains. The county has an area
of 546.5 square miles, or 349,760 acres.

Hamilton County was organized in 1870. Orville City,
on the West Fork of the Big Blue River, was surveyed
and recorded in 1870 and selected as the county seat
the next year. The county seat was later moved to
Aurora, in the center of the county. The population of
Hamilton County grew from 18 pioneers in 1870 to about
15,000 people in 1890 (3). In 1980 the population was
9,301.

Figure 1.—Locatlon of Hamilton County In Nebraska.

Farming has always been the major occupation in
Hamilton County. Irrigated corn is grown extensively.
Grain sorghum, soybeans, alfalfa, and small grains make
up a small acreage. These crops provide feed for cattle,
hogs, and sheep as well as cash income.

Cattle and hogs are sold to processors or to farmers
who feed the livestock to market weight. Cattle and hogs
are also marketed in adjacent counties or at larger
markets, such as Omaha. Grain and feed products not
used or stored on farms are sold to local grain elevators
for transport to large markets. Dairy and poultry products
produced on the farm are marketed locally or outside the
county.

Farm-related industries and other industries also
provide income in Hamilton County.

Hamilton County has good transportation facilities. Rail
transport is provided by two railroads. Excellent
highways serve the county, and hard-surface or gravel
roads are on almost all section lines. The railroads and
highways provide good, fast means of transporting grain
and livestock to main markets. Nearly all towns in the
county have modern elementary schools, and there are
several high schools.

Most soils in Hamilton County are silty. A few areas
adjacent to the Platte River are sandy and loamy. Slope
ranges from nearly level to very steep. THe soils range
from excessively drained to very poorly drained.

The first soil survey of Hamilton County was made in
1927 (6). The present survey updates the older one and
provides additional information and larger maps that
show the soils in greater detail.



Climate

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

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

Table 1 gives data on temperature and precipitation
for the survey area as recorded at Aurora in the period
1963 to 1979. Table 2 shows probable dates of the first
freeze in fall and the last freeze in spring. Table 3
provides data on length of the growing season.

In winter the average temperature is 26 degrees F,
and the average daily minimum temperature is 15
degrees. The lowest temperature on record, which
occurred at Aurora on January 12, 1974, is -21 degrees.
In summer the average temperature is 75 degrees, and
the average daily maximum temperature is 88 degrees.
The highest recorded temperature, which occurred on
August 2, 1964, is 107 degrees.

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

The total annual precipitation is 26 inches. Of this, 19
inches, or about 70 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 4.37 inches
at Aurora on July 24, 1968. Thunderstorms occur on
about 50 days each year, and most occur in summer.

The average seasonal snowfall is 31 inches. The
greatest snow depth at any one time during the period of
record was 20 inches. On an average of 20 days, at
least 1 inch of snow is on the ground. The number of
such days varies greatly from year to year.

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

Strong, dry winds blowing over unprotected soils in
spring cause occasional severe duststorms. There are
occasional tornadoes and severe thunderstorms, some
with hail. These storms are local and of short duration,
and the pattern of damage is variable and spotty.

Soil Survey

Geology

Quaternary age sand, silt, clay, and gravel mantled
with loess overlie Tertiary and Cretaceous age rocks in
Hamilton County (4, 5).

The Ogallala Formation (Tertiary) is the youngest
bedrock in Hamilton County and underlies the western
edge-of the county at a depth of 160 to 220 feet.
Throughout the rest of the county the Niobrara and
Carlisle Formations (Cretaceous) are the uppermost
bedrock at a depth of 150 feet to more than 400 feet.

The older Quaternary sediments contain much sand
and gravel, and they are the principal aquifer tapped by
the irrigation and municipal wells. The Quaternary
sediments at or near the surface are loess and eolian
sand on the uplands and clayey to gravelly alluvium in
the valleys. Loveland Loess mantled the entire county
and is exposed on valley sides. This loess is brown with
a pinkish to reddish tint and is moderately fine textured.
Above the Loveland deposit is Peorian Loess. It mantles
the uplands throughout the county and is the principal
soil parent material. It is pale brown, slightly clayey, and
weakly calcareous.

The most recent sediments are Bignell Loess, eolian
sand, and alluvium in the valleys. Bignell Loess is
several feet thick on stream terraces and on the uplands
bordering the Platte River valley, but it thins rapidly to a
foot or less in thickness in southeastern Hamilton
County. it is similar to Peorian Loess in color. The eolian
sand is closely associated in age and occurrence with
Bignell Loess. The alluvium in the valleys is the most
recently deposited soil parent material in the county.
Two to four feet of alluvium has been deposited in most
valleys since the native sod was plowed, and there is
annual flooding on most valley areas except along the
Platte River.

Ground Water

Ground water is held within the earth but is available
through wells, springs, or recharge to streams. In
Hamilton County, large supplies of ground water are
available to wells from the Quaternary deposits. The
possibility of deriving water from wells in the older rocks
is limited and untested.

Yields from wells are adequate for domestic and
livestock needs throughout the county. Wells yielding
adequate quantities for municipal and irrigation use can
be developed throughout the county except in small
areas north of Marquette and in the extreme
southwestern and southeastern corners of the county.
The depth to water ranges from 5 feet in the alluvium
near the Platte River to 135 feet on the uplands
northeast of Hordville. Depths of 80 to 100 feet are
typical in most parts of the uplands.

The chemical quality is generally favorable for
domestic, livestock, municipal, and irrigation uses. The
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ground water is hard or very hard with calcium and
magnesium. Calcium and magnesium contribute to scale
formation in steam boilers and pipes and combine with
soap to produce insoluble curd. In places, iron and
manganese in the water may cause stains on laundry or
on kitchen and bath fixtures.

The total content of dissolved solids is well below the
upper limit suggested for irrigation and domestic uses.
The nitrate level is generally low, and any ground water
contamination problems are localized. Objectional levels
of nitrates in domestic wells can usually be avoided by
relocating the well to an unpolluted area at a greater
depth. The occasional iron problem can be corrected by
treatment.

The water from newly developed domestic wells
should be checked for bacterial content, nitrate level,
and dissolved solid content. Existing domestic wells
should be checked every 2 to 5 years or if contamination
is suspected.

Physiography, Relief, and Drainage

Hamilton County is on the Central Loess Plains, which
is part of the Great Plains. In general, the county is a
nearly level and very gently sloping plain. The elevation
ranges from 1,660 feet above sea level in the eastern
part of the county to 1,900 feet in the western part.

The most prominent relief is the breaks paralleling the
Platte River. The average elevation from the river valley
to the uplands is about 100 feet. After the Platte, the
West Fork of the Big Blue River is the most deeply
entrenched stream in the county. The floor of the river
valley is about 50 to 60 feet below the surrounding
uplands. The river valley averages less than 1 mile in
width.

Between drainage systems where the relief is more
undulating, a few depressions or basins modify the
landscape. These depressions are less than 10 feet to
30 feet below the surrounding land surface. Water ponds
in these undrained areas for brief to very long periods.

Hamilton County is drained by several streams that
flow generally eastward and by the Platte River. The
Platte flows northeasterly along the northern border of
the county. The West Fork of the Big Blue River and its
tributaries dissect the southern part of the county. A
tributary of the West Fork is known as the North Branch
of the West Fork of the Big Blue River.

Other major drainageways are Beaver Creek, Lincoin
Creek, and Big Blue River and their tributaries. Beaver
Creek originates in Hall County and flows through the
south-central part of Hamilton County. Lincoln Creek
also originates just inside Hall County and flows through
the central part of Hamilton County. The Big Blue River
originates in Hamilton County as a large basin and flows
through the north-central part of the county. Because
these streams are close to their places of origin, they
are not deeply entrenched nor do they have wide bottom

lands. Davis Creek, in northeastern Hamilton County,
also originates in this county. It flows easterly into Polk
County.

Trends in Farming

In Hamilton County, 309,055 acres, or about 89
percent, was cultivated cropland in 1978. About 81
percent (251,000 acres) of this was irrigated, and 19
percent (58,055 acres) was dryfarmed. In 1974 there
were 925 farms, and in 1978, 864 farms.

The irrigated acreage in Hamilton County has been
increasing. Dryfarmed cropland was converted to
irrigation at a rate of 6,000 acres per year from 1976 to
1980. There has also been rapid conversion of
rangeland to cropland since the introduction of center-
pivot irrigation. These trends are continuing, but at a
much slower pace than in the past. Hamilton County is
irrigated by 2,692 wells. About 80,000 acres is irrigated
by about 600 center-pivot systems, and 134,281 acres is
irrigated by gravity systems.

Corn is by far the most extensive crop in Hamilton
County—218,000 acres in 1981. During the past few
years, however, the acreage of soybeans has been
increasing.

The increase in irrigated corn and other crops has
increased the use of commercial fertilizer. In 1980,
35,898 tons of commercial fertilizer was sold in Hamilton
County.

The number of cattle on farms remained about the
same (49,000) between 1978 and 1980. The number of
hogs rose to 51,400 in 1980. The number of sheep has
increased, but the number of poultry has decreased.

Because of the lowering of the ground water table,
there is an emphasis on increasing efficiency in irrigation
to conserve ground water. Also, reducing energy use
and other production costs is essential to farmers in
Hamilton County.

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
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 coliected 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.

Soil Survey

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 soils on the
landscape.

The presence of inclusions in a map unit in no way
diminishes the usefulness or accuracy of the soil data.
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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 broad areas that have a distinctive pattern of
soils, relief, and drainage. Each association on the
general soil map 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 other units
but in a different pattern.

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

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

Somewhat poorly drained and poorly drained, nearly
level soils on bottom lands

These soils are somewhat poorly drained and poorly
drained. The poorly drained soils have a mixed cover of
annual grasses, weeds, shrubs, and cedar trees and
have very limited use for grazing. These soils are used
mainly for wildlife habitat. The principal limitation of the
poorly drained soils is wetness from the water table and
the hazard of flooding.

The somewhat poorly drained soils are generally used
for crops. The principal limitations are wetness in wet
seasons and the hazard of wind erosion in dry seasons.
Maintaining fertility is also a concern in managing these
soils.

1. Gothenburg-Platte-Alda Association

Nearly level, somewhat poorly drained and poorly
drained, loamy soils that are very shallow to moderately
deep over sand and gravel and that formed in recent
alluvium

This association consists mainly of soils on nearly
level, low, ridge-like areas intervening with shallow
braided channels and areas of riverwash on bottom
lands of the Platte River valley (fig. 2). The fluctuating
high water table and occasional or frequent fiooding
influence plant growth.

This association occupies about 7,300 acres, or about
2 percent of the county. Gothenburg soils make up

about 31 percent of this association, Platte soils make
up 27 percent, and Alda soils make up about 17 percent.
The remaining 25 percent is minor soils.

Gothenburg soils are very shallow to gravelly sand and
are poorly drained. Typically, the surface layer is dark
gray, very friable, calcareous sandy loam about 3 inches
thick. The upper part of the underlying material is light
gray fine sand, and the lower part is light gray, mottled
gravelly sand to a depth of 60 inches or more.

Platte soils are shallow to coarse sand or gravelly
sand and are somewhat poorly drained. Typically, the
surface layer is dark gray, very friable, calcareous loam
about 7 inches thick. The next layer is light gray, friable,
calcareous fine sandy loam about 5 inches thick. The
underlying material is very pale brown; the upper 4
inches is mottled fine sand, and the lower part is gravelly
sand to a depth of 60 inches or more.

Alda soils are moderately deep to sand or gravelly
coarse sand and are somewhat poorly drained. Typically,
the surface layer is dark gray, very friable loam about 4
inches thick. The subsurface layer is dark gray, very
friable loam about 7 inches thick. The next layer is
brown, very friable, calcareous fine sandy loam about 3
inches thick. The upper part of the underlying material is
pale brown, mottled fine sandy loam about 8 inches
thick; the middle part is very pale brown, mottled loamy
sand and sand about 16 inches thick; and the lower part
is very pale brown, mottled gravelly coarse sand to a
depth of 60 inches or more. Carbonates are below a
depth of 4 inches.

Minor in this association are Fonner variant, Inavale,
and Cozad wet substratum soils and Pits and Dumps.
Cozad wet substratum soils are in slightly higher
positions than the major soils, and Fonner variant soils
are in positions similar to those of the major soils.
Inavale soils are in the low ridge-like areas. Pits and
Dumps are on the bottom lands where sand and gravel
have been mined.

Farming on the soils in this association is mainly
forage production for livestock. Some areas of the minor
soils and Platte soils are cultivated, and these areas are
generally irrigated. Gothenburg soils support a mixed
vegetation of largely-annual grasses, sedges, weeds,
shrubs, and cedar. These soils have very limited use for
grazing. The native grassland is used for hay and
grazing, principally of beef cattle. The rest of the areas



provide limited grazing and are used mainly for wildlife
habitat.

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

Most farmsteads or headquarters are on land in other
associations or on the minor soils that are more suitable
for cultivation. The parts of farms in areas of this
association range from 40 to 500 acres and average
about 140 acres. Nearly all farms have access to good
gravel or improved dirt roads along section lines. Some
of the roads on section lines near the Platte River are
trails and extend only to the south channel of the river.

Well drained, nearly level and very gently sloping
soils on stream terraces

Nearly all areas of these soils are used for crops. Most
are irrigated, generally by gravity or sprinkler systems.
Wind erosion is the main hazard. Maintaining fertility is
also a concern in management of these soils.

2. Ortello-Cozad Assocation

Deep, nearly level and very gently sloping, well drained,
loamy and silty soils that formed in alluvium
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This association consists mainly of soils on smooth
stream terraces of the Platte River valley.

This association occupies about 3,940 acres, or about
1 percent of the county. Ortello soils make up about 53
percent of this association, and Cozad soils make up
about 35 percent. The remaining 12 percent is minor
soils.

Ortello soils are on stream terraces and foot slopes.
Typically, the surface layer is grayish brown, very friable
fine sandy loam about 5 inches thick. The subsurface
layer is grayish brown, very friable fine sandy loam about
7 inches thick. The subsoil is pale brown, very friable
fine sandy loam about 28 inches thick. The underlying
material is very pale brown sandy loam to a depth of 60
inches or more.

Cozad soils are on stream terraces. Typically, the
surface layer is grayish brown, very friabie silt loam
about 7 inches thick. The subsoil is light brownish gray,
friable silt loam about 13 inches thick. The underlying
material is calcareous silt loam; the upper part is pale
brown, the middle part is very pale brown, and the lower
part is light brownish gray to a depth of 60 inches.

Minor in this association are Hobbs channeled soils
and Hord and Thurman soils. Hobbs channeled soils are

Figure 2.—Typlcal pattern of soils and relationship to topography and parent materlal in the Gothenburg-Platte-Alda association (1) and the

Thurman-Coly association (4).
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Figure 3.—Typical pattern of soils and relationship to topography and parent material in the Hord-Hobbs association (3) and the Holder-

Geary association (8).

along the entrenched channels of intermittent
drainageways. Hord soils are in positions similar to those
of the Cozad soils. Thurman soils are on foot slopes and
in higher positions than the major soils.

Farming on the soils in this association is diversified,
mainly a combination of cash-grain and livestock
enterprises. Nearly all of the areas are used for
cultivated crops and are irrigated by gravity or sprinkler
systems. Corn, grain sorghum, soybeans, and alfalfa are
the principal irrigated crops. In some places land grading
increases the efficiency of gravity irrigation. Wheat, grain
sorghum, and aifalfa are the main dryfarmed crops.

Wind erosion is the main hazard. The principal
concerns in management are controlling soil blowing,
maintaining a high level of fertility, and conserving soil
moisture.

Farms average about 320 acres. Nearly all farms have
access to good gravel or hard-surface roads, nearly all
of which run along section lines.

Well drained, nearly level to gently sloping soils on
stream terraces and bottom lands

Nearly all areas of these soils are used for crops. Most
are irrigated, generally by gravity or sprinkler systems.
Water erosion and flooding are the main hazards.
Maintaining fertility is also a concern in management of
these soils.

3. Hord-Hobbs Association

Deep, nearly level to gently sloping, well drained, sifty
soils that formed in alluvium '

This association consists mainly of soils on nearly
level stream terraces and bottom lands (fig. 3).

This association occupies 22,000 acres, or about 6
percent of the county. Hord soils make up about 47
percent of this association, and Hobbs soils make up
about 41 percent. The remaining 12 percent is minor
soils.

Hord soils are on stream terraces. They are nearly
level to gently sloping. Typically, the surface layer is
grayish brown, very friable silt loam about 5 inches thick.
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The subsurface layer is dark grayish brown, very friable
silt loam about 9 inches thick. The very friable silt loam
subsoil is about 28 inches thick. It is grayish brown in the
upper part and light brownish gray in the lower part. The
underlying material is light brownish gray silt loam to a
depth of 60 inches or more.

Hobbs soils are on bottom lands. They are nearly level
and are occasionally flooded. Typically, the surface layer
is grayish brown, very friable silt loam about 7 inches
thick. The subsurface layer is dark grayish brown, friable
silt loam about 13 inches thick. The underlying material
is silt loam. The upper part consists of thin, horizontally
bedded strata of grayish brown and dark grayish brown,
the middle part is light brownish gray, and the lower part
is pale brown to a depth of 60 inches or more.

Minor in this association are Hobbs channeled soils on
bottom lands along the entrenched channeled area of
South Fork Big Blue River, Lincoln Creek, and Big Blue
River. These areas are frequently flooded.

Farming on the soils in this association is diversified,
mainly a combination of cash-grain and livestock
enterprises. Nearly all of the areas are used for crops
irrigated by gravity or sprinkler systems. Corn, grain
sorghum, soybeans, and alfalfa are the principal irrigated
crops. Winter wheat, grain sorghum, and alfalfa are the
main dryfarmed crops. The channeled areas adjacent to
the perennial streams are used for limited grazing and
for wildlife habitat.

Occasional or rare flooding is the main hazard. The
main concerns in management are maintaining a high
level of fertility, conserving soil moisture, and reducing
flooding along the streams. Water erosion is a hazard in
a few areas where slope increases rapidly within a short
distance.

Farms range from 80 to 640 acres average about 320
acres. Nearly all farms have access to good gravel or
hard-surface roads. Some section lines do not have
roads or trails.

Excessively drained to well drained, gently sloping
to very steep soils on uplands

Most areas of these soils are in native or introduced
grasses for grazing and hay. The main hazards are wind
and water erosion. Maintaining good range condition is a
concern in managing these soils.

4. Thurman-Coly Association

Deep, gently sloping to very steep, excessively drained
to well drained, loamy and silty soils that formed in
loamy and sandy materials or in loess

This association consists mainly of soils on strongly
sloping and steep ridges and valley sides that are
dissected by deeply entrenched drainageways having
very steep sides (fig. 2, p. 8).

This association occupies about 8,430 acres, or about
3 percent of the county. Thurman soils make up about
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51 percent of this association, and Coly soils make up
43 percent. The remaining 6 percent is minor soils.

Thurman soils are on tops and sides of smooth ridges
on the foot slopes along the Platte River valley. They are
gently sloping to steep and are somewhat excessively
drained. Typically, the surface layer is dark grayish
brown, very friable fine sandy loam about 6 inches thick.
The subsurface layer is grayish brown, very friable fine
sandy loam about 3 inches thick. The next layer is
brown, very friable fine sandy loam about 7 inches thick.
The underlying material is light yellowish brown, mottled
loamy fine sand in the upper part and brownish yellow,
mottied loamy fine sand in the lower part to a depth of
60 inches or more.

Coly soils are on side slopes of intermittent
drainageways on the loess uplands. They are strongly
sloping to very steep and are excessively drained to well
drained. Typically, the surface layer is dark grayish
brown, very friable silt loam about 5 inches thick. The
next layer is pale brown, friable silt loam 4 inches thick.
The underlying material is very pale brown, calcareous
silt loam to a depth of 60 inches or more.

Minor in this association are Ortello soils. Ortello soils
are well drained and are on foot slopes between the
uplands and the stream terraces.

Farming on the soils in this association is diversified,
mainly livestock enterprises with some cash-grain crops.
About 80 percent of the acreage is native grassland and
is used for hay and grazing, primarily by beef cattie. The
native grassland consists of tall, mid, and short grasses.
The remaining 20 percent usually has smoother slopes
and is used for cultivated crops. Winter wheat, grain
sorghum, and alfalfa are the main dryfarmed crops. Corn
and grain sorghum are the principal irrigated crops.
Nearly all irrigation is done by sprinkler systems.

Water erosion and soil blowing are the principle
hazards in cultivated areas. In cultivated areas, erosion
has removed the original dark surface layer and part of
the underlying material. Maintaining good range condition
is the primary concerning in range management. Proper
grazing, timely deferment of grazing and haying, and a
planned grazing system in which the order of grazing
and rest are changed each year maintain or improve
range condition.

Farms average about 480 acres. Most farm
headquarters have access to good roads.

Well drained, nearly level to gently sloping soils on
uplands

Nearly all areas of these soils are used for crops. Most
areas are irrigated by either gravity or sprinkler systems.
The principal hazards are soil blowing and water erosion.
Maintaining fertility is also a concern in managing these
soils.
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5. Uly Association

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

This association consists mainly of soils in nearly level
to gently sloping smooth areas or undulating low ridges
and intervening swales of loess-mantlied uplands. Natural
drainageways are not always well defined.

This association occupies about 16,540 acres, or
about 5 percent of the county. Uly soils make up about
81 percent of this association, and the remaining 19
percent is minor soils.

Uly soils typically have a surface layer of grayish
brown, very friable silt loam about 7 inches thick. The
subsoil is pale brown, very friable silty clay loam in the
upper part and very pale brown, very friable, calcareous
silt loam in the lower part. The subsoil is about 10 inches
thick. The underlying material is very pale brown,
calcareous silt loam to a depth of 60 inches or more.

Minor in this association are Ortello loamy substratum
soils and Rusco soils. The Ortello soils are on low ridges
in slightly higher positions than the Uly soils. Rusco soils
are in lower positions than the Uly soils.

Farming on the soils in this association is diversified,
mainly a combination of cash-grain and livestock
enterprises. Nearly all of this association is irrigated by
gravity or sprinkler systems. Corn, grain sorghum,
soybeans, and alfalfa are the principal irrigated crops.
Land grading is needed in most areas to increase
efficiency of gravity irrigation systems. Winter wheat,
alfalfa, and grain sorghum are the main dryfarmed crops.

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

Farms average about 400 acres. Nearly all farms have
access to good gravel or hard-surface roads, which
generally run along section lines.

6. Holder Association

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

This association consists mainly of soils on smooth
side slopes on the loess-mantied uplands.

This association occupies 70,700 acres, or about 20
percent of the county. Holder soils make up about 86
percent of this association, and the remaining 14 percent
is minor soils.

Holder soils typically have a surface layer of dark
grayish brown, very friable silt loam about 5 inches thick.
The subsurface layer is dark grayish brown, very friable
silt loam about 5 inches thick. The upper part of the
subsoil is grayish brown, friable silty clay loam about 8
inches thick; the middle part is brown silty clay loam
about 5 inches thick; and the lower part is pale brown,
friable silt loam about 6 inches thick. The underlying
material is very pale brown silt loam to a depth of 60
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inches or more. The lower part of the underlying material
is calcareous.

Minor in this association are Ortello loamy substratum
soils and Holder thick surface soils. The Ortello soils are
nearly level to gently sloping and generally are above
the Holder soils. Holder thick surface soils are nearly
level and are at about the same elevation as the major
soils.

Farming on the soils in this association is diversified,
mainly a combination of cash-grain and livestock
enterprises. Some farms are entirely cash-grain. Nearly
all areas are used for cultivated crops irrigated by gravity
or sprinkler systems. Some of the irrigation wells have a
low pumping capacity. Corn, grain sorghum, and
soybeans are the principal irrigated crops. Wheat and
grain sorghum are the main dryfarmed crops.

The main concerns in management are maintaining a
high level of fertility and conserving soil moisture. Water
erosion is a hazard mainly on the gently sloping soils.

Farms average about 480 acres. Gravel or hard-
surface roads run along most section lines.

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

Nearly all areas of these soils are used for crops. Most
areas are irrigated by either gravity or sprinkler systems.
The principal hazards are wind and water erosion.
Maintaining fertility is also a concern in managing these
soils.

7. Hastings-Crete-Holder Association

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

This association consists mainly of soils on smooth
side slopes on the loess-mantled uplands (fig. 4).

This association occupies 183,310 acres, or about 52
percent of the county. Hastings soils make up about 67
percent of this association, Crete soils make up about 12
percent, and Holder soils make up about 11 percent.
The remaining 10 percent is minor soils.

Hastings soils are nearly level and gently sloping and
are well drained. Typically, the surface layer is dark
grayish brown, friable silt loam about 6 inches thick. The
subsurface layer is dark grayish brown, friable silty clay
loam about 6 inches thick. The subsoil is about 16
inches thick. The upper part of the subsoil is dark
grayish brown, friable silty clay loam; the middle part is
brown, firm silty clay; and the lower part is yellowish
brown, friable silty clay. The underlying material is pale
brown silt loam to a depth of 60 inches or more. It is
calcareous in the lower part.

Crete soils are nearly level and moderately well
drained. Typically, the surface layer is dark grayish
brown, friable silt loam about 5 inches thick. The
subsurface layer is dark grayish brown, friable silt loam
about 6 inches thick. The subsoil is 19 inches thick. It is
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Figure 4.—Typical pattern of soils and relationship to topography and parent material in the Hastings-Crete-Holder association.

grayish brown, friable silty clay loam in the upper part;
brown, firm silty clay in the middle part; and pale yellow,
friable silty clay loam in the lower part. The underlying
material is light gray, calcareous silt loam to a depth of
60 inches or more.

Holder soils are nearly ievel to gently sloping and are
well drained. Typically, the surface layer is dark grayish
brown, very friable silt loam about 5 inches thick. The
subsurface layer is dark grayish brown, very friable silt
loam about 5 inches thick. The upper part of the subsaoil
is grayish brown, friable silty clay loam about 8 inches
thick; the middle part is brown, friable silty clay loam
about 5 inches thick; and the lower part is pale brown,
friable silt loam about 6 inches thick. The underlying
material is very pale brown silt loam to a depth of 60
inches or more. The soil is calcareous below a depth of
50 inches.

Minor in this association are Butler, Fillmore, Scott,

and Massie soils. These soils are all nearly level and are
below the major soils.

Farming on the soils in this association is diversified,
mainly a combination of cash-grain and livestock
enterprises. However, some enterprises are only cash
grain. Nearly all of the acreage of this association is
used for cultivated crops irrigated by gravity or sprinkler
systems. Corn, grain sorghum, soybeans, and alfalfa are
the principal irrigated crops. A few areas of dryfarmed
winter wheat and grain sorghum are grown.

The main concerns in management are maintaining a
high level of fertility and conserving soil moisture. Water
erosion is a hazard in a few areas where the soils are
gently sloping.

Farms range from 80 to 960 acres and average about
480 acres. Nearly all farms have access to good gravel
or hard-surface roads. Some section lines do not have
roads or trails.
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Well drained and somewhat excessively drained,
gently sloping to steep soils on uplands

These soils are mostly well drained. Some areas are
used for crops and some are in range or pasture. Some
cultivated areas are irrigated, generally by sprinkler
systems. The principal hazard is water erosion.
Maintaining fertility or good range condition is a concern
in managing these soils.

8. Holder-Geary Association

Deep, gently sloping to steep, well drained and
somewhat excessively drained, silty soils that formed in
loess

This association consists mainly of soils on gently
sloping and strongly sloping ridges and vailey sides.
They are dissected by deeply entrenched drainageways
that have moderately steep and steep side slopes (fig. 3,
p. 9).

This association occupies about 29,140 acres, or
about 9 percent of the county. Holder soils make up
about 71 percent of this association, and Geary soils
make up 13 percent. The remaining 16 percent is minor
soils.

Holder soils are on smooth ridgetops and side slopes
on loess-mantled uplands. They are gently sloping or
strongly sloping, well drained, and eroded. Typically, the
surface layer is pale brown, friable silty clay loam about
6 inches thick. The underlying material is light gray and
very pale brown silt loam to a depth of 60 inches or
more.

Geary soils are on the sides of intermittent
drainageways on loess-mantled uplands. They are
strongly sloping to steep and are well drained and
somewhat excessively drained. Typicaily, the surface
layer is brown, very friable silt loam about 7 inches thick.
The subsoil is brown, friable silty clay loam in the upper
part; light brown, friable silty clay loam in the middle part;
and light brown, very friable silt loam in the lower part.
The subsoil is about 29 inches thick. The underlying
material is light gray, calcareous silt loam to a depth of
60 inches or more.

Minor in this associaton are Uly and Hobbs soils. Uly
soils are moderately steep or steep and are on side
slopes in the upper reaches of the intermittent
drainageways. They are well drained and somewhat
excessively drained. Hobbs soils are on the narrow
bottom lands of intermittent drainageways and are
occasionally flooded.

Farming on the soils in this association is diversified,
mainly a combination of cash-grain and livestock
enterprises. Most of the steeper soils are in native
grasses that are grazed by beef cattle. Soils on the
smoother side slopes are cultivated. The main dryfarmed

13

crops are grain sorghum and winter wheat. Most
irrigation is by sprinkler systems, and the irrigated crops
are corn, grain sorghum, and alfalfa.

Water erosion is a serious hazard in the cultivated
areas. Much of the original surface layer has been
removed, and many small gullies form after heavy rains.
Controlling erosion, conserving moisture, and maintaining
soil fertility are the main concerns in management.

Range supports mid and short grasses.

Farms average about 400 acres. Nearly all farms have
access to good gravel roads. Some section lines do not
have roads or trails. '

9. Hastings Association

Deep, gently sloping and strongly sloping, well drained
sifty soils that formed in loess

This association consists mainly of soils on ridges and
side slopes of the loess-mantled uplands.

This association occupies about 8,400 acres, or about
2 percent of the county. Hastings soils make up about
53 percent of this association, and the remaining 47
percent is minor soils.

Hastings soils are eroded. Typically, the surface layer
is brown, firm silty clay loam about 5 inches thick. The
subsurface layer is brown, firm silty clay loam about 3
inches thick. The subsoil is light yellowish brown silty
clay loam about 5 inches thick. The underlying material
is very pale brown silt loam to a depth of 60 inches or
more.

Minor in this association are Geary, Hobbs, and Uly
soils. Geary soils are strongly sloping to steep and are
well drained. They are on side slopes below the Hastings
soils. Hobbs soils are on narrow bottom lands of
intermittent drainageways and are occasionally flooded.
Uly soils are moderately steep or steep and are well
drained or somewhat excessively drained. They are on
side slopes below the Hastings soils.

Farming on the soils in this association is diversified,
mainly a combination of cash-grain and livestock
enterprises. Much of the steeper soils are in native
grasses grazed by cattle. The smoother slopes are used
for cultivated crops. The main dryfarmed crops are grain
sorghum and winter wheat. Most irrigation is done by
sprinkler systems, and the irrigated crops are corn, grain
sorghum, and alfalfa.

Water erosion is a serious hazard in cultivated areas.
Much of the original surface layer has been removed,
and many small gullies form after heavy rains if the soil
is left unprotected. Controlling erosion, conserving
moisture, and maintaining soil fertility are the main
concerns in management.

Farms average about 400 acres. Nearly all farms have
access to good gravel roads. Some section lines do not
have roads or trails.






Detailed Soil Map Units
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The map units on the detailed soil maps at the back of
this survey represent the soils in the survey area. The
map unit descriptions in this section, along with the soil
maps, can be used to determine the suitability and
potential of a soil for specific uses. They also can be
used to plan the management needed for those uses.
More information on each map unit, or soil, is given
under “Use and Management of the Soils.”

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

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

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

Soils of one series can differ in texture of the surface
layer or of the underlying material. They also can differ in
slope, stoniness, salinity, wetness, degree of erosion,
and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into soi/
phases. Most of the areas shown on the detailed soil
maps are phases of soil series. The name of a soil
phase commonly indicates a feature that affects use or
management. For example, Holder silty clay loam, 3 to 6
percent slopes, eroded, is one of several phases in the
Holder series.

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. Pits and Dumps is an example.
Miscellaneous areas are shown on the soil maps. Some
that are too small to be shown are identified by a special
symbol on the soil maps.

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

Ag—Alda loam, 0 to 2 percent slopes. This nearly
level soil is on bottom lands and is occasionally flooded.
It is somewhat poorly drained and is moderately deep
over sand or gravelly coarse sand. This soil formed in
loamy sediment. The areas are irregular in shape and
range from 10 to 120 acres in size.

Typically, the surface layer is dark gray, very friable
loam about 4 inches thick. The subsurface layer is dark
gray, very friable loam about 7 inches thick. The next
layer is brown, very friable, calcareous fine sandy loam
about 3 inches thick. The upper 8 inches of the
underlying material is pale brown, mottled fine sandy
loam: the next 16 inches is very pale brown, mottled
loamy sand and sand; and the lower part is very pale
brown, mottled gravelly coarse sand to a depth of 60
inches or more. Carbonates are below a depth of 4
inches. In places, depth to the gravelly sand is less than
20 inches because extensive land grading for gravity
irrigation has removed the upper layers. In some small
areas, carbonates have been leached to below a depth
of 15 inches. In a few areas, the texture of the upper 24
inches is sandy loam, loam, or clay loam. In places, the
depth to coarse sand and gravelly coarse sand is greater
than 38 inches.

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

Permeability is moderate in the upper part of the
profile and very rapid in the coarse underlying material.
Available water capacity is low, but moisture is released
to plants readily. Runoff is slow. Organic matter content
is moderate, and natural fertility is medium. Plant roots
are generally restricted to the soil material above the
gravelly coarse sand. the seasonal high water table is at
a depth of about 2 feet in most wet years and about 3
feet in most dry years. The water intake rate is
moderate.
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Some of the acreage of this map unit is farmed. The
rest is range. Much of the cultivated area is irrigated.

This soil is suited to dryfarmed corn, grain sorghum,
wheat, and oats. Grasses and alfalfa can be grown for
hay or pasture. The principal limitation is the wetness,
and tiflage is generally delayed in early spring.
Conservation tillage, which leaves crop residue on the
surface, helps to reduce wind erosion and maintain tilth.
Perforated tile or V-ditches can be used to lower the
water table where suitable outlets are available.

This soil is suited to irrigated corn, grain sorghum,
alfalfa, soybeans, and pasture using either gravity or
sprinkler systems. Land leveling generally is needed for
gravity irrigation, but deep cuts should be avoided to
prevent exposing the coarse textured underlying
material. Tillage is generally delayed in spring. Because
of the very rapid permeability of the coarse underlying
material and the low available water capacity of this soil,
applications of water and fertilizer must be light but
frequent. Returning crop residue to the soil helps to
maintain and improve the organic matter content and
reduces wind erosion during periods of low rainfall.

This soil is suited to range. Overgrazing by livestock
when the soil is wet causes surface compaction, poor
tilth, and deterioration of the vegetation. Preventing
overgrazing and alternately grazing and resting the
pastures help to keep the grasses in good condition.

This soil is suited to trees and shrubs for windbreaks.
Seedlings generally survive and grow well if competing
vegetation is controlled or removed by good site
preparation, timely cultivation between rows, and the
careful use of appropriate herbicides or hand hoeing
within the rows.

This soil is generally not suitable for septic tank
absorption fields because of flooding and wetness and
the poor filtering capacity of the soil. Other sites should
be found. Sewage lagoons must be constructed on fill to
raise the bottom of the lagoon above the seasonal high
water table. Lagoons also need to be diked as protection
from flooding, and they need to be lined or sealed to
prevent seepage. The sides of shallow excavations can
be temporarily shored to prevent sloughing or caving.
Buildings can be constructed on raised, well compacted
fill above the high water table.

Constructing roads on suitable, well compacted fill
above flood level and providing adequate side ditches
and culverts help to prevent flood damage and wetness.

This soil is in capability units lllw-4 dryland and Iliw-7
irrigated, Subirrigated range site, and windbreak
suitability group 28S.

Bu—Butler silt loam, 0 to 1 percent slopes. This
nearly level claypan soil is mostly in flat or slightly
concave areas on the uplands. Some areas are at
slightly higher positions within and surrounding the
bottoms of the larger basins or lagoons. Water is ponded
briefly following heavy rains. This soil is deep and

Soil Survey

somewhat poorly drained. It formed in loess. The areas
are commonly irregular or somewhat oblong in shape
and range from 5 to 200 acres in size.

Typically, the surface layer is dark gray, friable silt
loam about 6 inches thick. The subsurface layer is about
5 inches thick. It is dark gray, friable silt loam in the
upper part and gray, friable silt loam in the lower part.
The subsoil is about 27 inches thick. It is dark gray, very
firm silty clay in the upper part and light gray, firm silty
clay loam in the lower part. The underlying material is
light gray silty clay loam to a depth of 60 inches or more.
In places, the combined thickness of the surface and
subsurface layers is less than 10 inches or more than 16
inches because of cuts and fills made during land
leveling. Some areas are briefly ponded.

Included with this soil in mapping are small areas of
Crete, Detroit, and Fillmore soils. Crete and Detroit soils
are in slightly higher positions and are better drained
than the Butler soil. Fillmore soils are in small
depressions and are more poorly drained unless they
have been filled during land leveling. The included soils
make up about 3 to 10 percent of this map unit.

. Permeability is slow, and available water capacity is
high. Runoff is slow. Organic matter content is moderate,
and natural fertility is medium. Tilth is fair. The shrink-
swell potential is moderate in the surface layer and high
in the subsoil. The perched seasonal high water table is
at a depth of about 0.5 to 2 feet, mainly during March
through July. The water intake rate is low.

Most of the acreage of this soil is cultivated. Some
small areas are in native grasses for grazing.

This soil is suited to dryfarmed corn, grain sorghum,
and wheat. The principal limitation is wetness in spring.
The excessive water delays tillage and can retard crop
growth, but crop failure is infrequent. The soil puddles if
tilled when too wet. Upon drying, the surface becomes
hard and difficult to work. Conservation tillage, which
leaves crop residue on the surface, reduces compaction,
conserves soil moisture, and protects the surface from
wind erosion during dry seasons. Returning residue to
the soil also improves tilth and water intake.

This soil is suited to irrigated corn, grain sorghum,
alfalfa, and soybeans. Either gravity or sprinkler systems
are suitable. Land leveling, a tailwater recovery system,
and surface drainage.are generally needed.
Conservation tillage, which leaves residue on the
surface, helps to prevent wind erosion and excessive
loss of moisture. Irrigation water should be applied to
meet the needs of the crops, but it should be applied at
a rate that permits the soil to absorb as much of the
water as possible with the best runoff.

This soil is suited to range. Overgrazing by livestock,
haying at the wrong time, or cutting the grasses too
short reduces the protective cover and causes the native
vegetation to deteriorate. Preventing overgrazing and
defering grazing or haying help to maintain or improve
the range condition.
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This soil provides fair sites for windbreaks. Trees and
shrubs that tolerate wetness and a high water table
should be used. Seedlings generally survive and grow if
competing vegetation is controlled or removed by good
site preparation, timely cultivation between the rows, and
careful use of selected herbicides or rototilling within the
rows.

This soil is generally not suitable for septic tank
absorption fields because of the wetness and slow
permeability. Other sites should be found. Sewage
lagoons must be constructed on fill to raise the bottom
of the lagoon above the perched seasonal high water -
table and the brief ponding. Dwellings and buildings also
should be constructed on raised, well compacted fill
above the perched high water table. Foundations for
buildings need to be strengthened and backfilled with
coarse material to prevent damage by the shrinking and
swelling of the soil.

Constructing roads on suitable, well compacted fill and
providing adequate side ditches and culverts help to
prevent damage by ponding and wetness. Damage to
roads and streets by frost action can be reduced by
good surface drainage. Crowning the road by grading
and constructing adequate side ditches help to provide
the needed surface drainage. The base material for
roads can be mixed with additives, such as hydrated
lime, to reduce shrinking and swelling.

This soil in capability units liw-2 dryland and Ilw-2
irrigated, Clayey range site, and windbreak suitability
group 2W.

CoD2—Coly silt loam, 6 to 11 percent slopes,
eroded. This strongly sloping soil is on uplands. It is
deep and well drained. This soil formed in loess. The
areas range from 5 to 70 acres in size.

Typically, the surface layer is grayish brown, friable silt
loam about 5 inches thick. The underlying material is
calcareous silt loam to a depth of 60 inches or more.
The upper part of the underlying material is pale brown,
and the lower part is very pale brown. Over most of the
area, the original darkened surface soil has been
removed by erosion. Rills and small gullies are common
after heavy rains but are generally filled in by tillage. In
places, the soil is calcareous at the surface.

Included with this soil in mapping are small areas of
eroded Holder soils. In Holder soils, the surface layer is
thicker than in the Coly soil, the subsoil is more clayey,
and carbonates have been leached to greater depths.
The included soils make up less than 10 percent of this
map unit.

Permeability is moderate. Available water capacity is
high, and moisture is released to plants readily. Runoff is
rapid. Organic matter content is low, and natural fertility
is low. Tilth is generally good. The water intake rate is
moderate.
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Most of the acreage of this soil is farmed. The rest is
isolated areas that have been seeded to introduced
grasses and are used for grazing.

This soil is poorly suited to dryfarmed corn, grain
sorghum, and small grains. Grasses and alfalfa can be
grown for hay and pasture. The hazard of water erosion
is the main problem. In hot, dry summers, crops can be
damaged by lack of moisture. Runoff and water erosion
can be controlied by terraces, grassed waterways, and
contour farming. Conservation tillage, which leaves crop
residue on the surface as in stubble mulching of small
grain or no-till planting of row crops, is effective in
controlling erosion and runoff. Row crops should be
limited and close-growing crops used in the rotation.
Gullies can be shaped and seeded to grass. Grassed
field borders help to control runoff and can be used as
turn rows, roadways, and wildlife habitat.

Alfalfa and introduced grasses are suitable for irrigated
farming. Row crops are not suitable because
management of the water is difficult and erosion is a
severe hazard. Sprinkler irrigation is the only method
suited to this soil. Erosion by the combination of rainfall
and irrigation water is difficult to control. Terraces and
grassed waterways help to control water erosion.
Conservation tillage, which leaves crop residue on the
surface as in stubble mulching of small grains and no-till
planting of row crops, is effective in controlling erosion.
The rate at which water can be applied is limited by the
moderate intake rate of the soil.

The use of this soil for range controls wind and water
erosion effectively. Overgrazing by livestock, haying at
the wrong time, and cutting the grasses too.short reduce
the protective cover and cause the native vegetation to
deteriorate. Overgrazing also can result in severe water
erosion. Deferment of grazing or haying helps to
maintain or improve the range condition. Range seeding
may be needed to stabilize severely eroded areas.

This soil is suited to trees and shrubs for windbreaks.
Survival of adapted species is good and growth is fair if
competing vegetation is controlled by rototilling or careful
use of an appropriate herbicide within the rows or by
cultivation between the rows. Contour planting and
terraces reduce water loss and erosion. Species that
tolerate excess amounts of calcium in the soil should be
selected.

This soil is generally suitable for septic tank absorption
fields, but the land should be reshaped and the filter
lines installed on the contour for proper operation. Sites
for sewage lagoons must be graded to modify the slope
and shape the lagoon. Sewage lagoons need to be lined
or sealed to prevent seepage. Dwellings and small
commercial buildings can be designed to fit the slope, or
the soil can be graded to an acceptable slope.

Cuts and fills are generally needed to provide a
suitable grade for roads and streets. The surface
pavement and subbase should be thick enough to
compensate for the low strength of the soil material.
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Using coarse-grained material for the subgrade or base
provides the needed strength. Damage to roads by frost
action can be reduced by good surface drainage.
Crowning the road by grading and constructing adequate
ditches help to provide the needed surface drainage.

This soil is in capability units IVe-9 dryland and IVe-6
irrigated, Limy Upland range site, and windbreak
suitability group 8.

CoF—Coly silt loam, 11 to 30 percent slopes. This
steep soil is on side slopes of uplands. It is deep and
somewhat excessively drained. This soil formed in
calcareous loess. The areas range from 5 to 200 acres
in size.

Typically, the surface layer is dark grayish brown, very
friable silt loam about 5 inches thick. The next layer is
pale brown, friable silt loam about 4 inches thick. The
underlying material is very pale brown, calcareous silt
loam to a depth of 60 inches.

Included with this soil in mapping are small areas of
steep Geary and Thurman soils. Geary and Thurman
soils are below the Coly soil. Geary soils have a darker,
thicker surface layer, a more clayey subsoil, and redder
hue in the subsoil. Thurman soils have more sand
throughout the profile. The included soils make up 10 to
15 percent of this map unit.

Permeability is moderate. Available water capacity is
high, and moisture is released to plants readily. Runoff is
very rapid. Organic matter content is low, and natural
fertility is low.

Nearly all of the acreage of this soil is used for range.
The rest is isolated small areas that are cultivated.

This soil is not suited to farming, either dryland or
irrigated, because it is too steep and erodible. A few
small areas are cultivated and are severely eroded,;

these areas can be planted to native grasses for grazing.

Dams for livestock water, erosion control structures, and
flood retention reservoirs can be built in some of the
drainageways.

The use of this soil for range controls erosion
effectively. Overgrazing by livestock reduces the
protective cover and causes the native vegetation to
deteriorate. Deferment of grazing helps to maintain or
improve the range condition. Undesirable woody plants
can be controlled by chemical or mechanical means.

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

This soil generally is not suitable for sanitary facilities
because of the steep slopes. Other sites should be
found. Dwellings and small commercial buildings can be
designed to fit the slope, or the soil can be graded to an
acceptable slope.

Cuts and fills are generally needed to provide a
suitable grade for roads and streets. The surface
pavement and subbase should be thick enough to
compensate for the low strength of the soil material.
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Using coarse-grained material for the subgrade or base
provides the needed strength. Damage to roads by frost
action can be reduced by good surface drainage.
Crowning the road by grading and constructing adequate
side ditches help to provide the needed surface
drainage.

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

CoG—Coly silt loam, 30 to 60 percent slopes. This
very steep soil is on uplands along dissected breaks to
the Platte River valley. This soil is deep and excessively
drained. It formed in loess. The areas range from 20 to
120 acres in size.

Typically, the surface layer is grayish brown, very
friable silt loam about 2 inches thick. The next layer is
brown, very friable silt loam about 4 inches thick. The
underlying material is very pale brown, calcareous silt
loam to a depth of 60 inches or more.

Included with this soil in mapping are small areas of
Geary and Thurman soils, both of which are on lower
parts of the deeply entrenched drainageways. Geary
soils are steep. They have a darker, thicker surface layer
than the Coly soil and a redder, more clayey subsoil.
Thurman soils have more sand throughout the profile.
The included soils make up 8 to 15 percent of this map
unit.

Permeability is moderate, and available water capacity
is high. Runoff is very rapid. Organic matter content and
natural fertility are low.

All of the acreage of this soil is in mixed native
grasses and redcedar. The trees cover 40 to 60 percent
of the area.

This soil is not suited to farming, either dryland or
irrigated, because it is too steep and erodible.

The use of this soil for range controls water erosion
effectively. Overgrazing reduces the protective cover and
causes the native vegetation to deteriorate. Overgrazing
also can result in severe water erosion. Deferment of
grazing helps to maintain or improve the range condition.
Grazing is limited by the steepness and by competition
from the cedar trees.

This soil is too steep and erodible for windbreaks. In a
few places, trees can be planted by hand, but they need
special tending.

This soil is not suitable for sanitary facilities or
buildings because of the very steep slopes. Other sites
should be found.

Extensive cuts and fills are generally needed to
provide a suitable grade for roads. The surface
pavement and subbase should be thick enough to
compensate for the low strength of the soil material.
Using coarse-grained material for the subgrade or base
provides the needed strength. Damage to roads by frost
action can be reduced by good surface drainage.
Crowning the road by grading and constructing adequate
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side ditches help to provide the needed surface
drainage.

This soil is in capability unit Vlle-9 dryland, Thin Loess
range site, and windbreak suitability group 10.

Cw—Cozad silt loam, 0 to 1 percent slopes. This
nearly level soil is on stream terraces of the Platte River
valley. This soil is rarely flooded. it is deep and well
drained. This soil formed in alluvium. The areas range
from 10 to 200 acres in size.

Typically, the surface layer is grayish brown, very
friable silt loam about 7 inches thick. The subsoil is light
brownish gray, friable silt loam about 13 inches thick.
The underlying material is calcareous silt loam to a depth
of about 60 inches. The upper part of the underlying
material is pale brown, the middle part is very pale
brown, and the lower part is light brownish gray. In some
areas, thin strata of clay loam are in the underlying
material. In a few small areas, the surface layer is silty
clay loam, loam, or fine sandy loam. In places, the
surface layer is 10 to 24 inches thick. In places, the
surface layer has been altered by land leveling.

Included with this soil in mapping are small areas of
loamy Ortello soils in slightly higher positions than the
Cozad soil and along intermittent drainageways. In some
areas along intermittent drainageways are soils that have
a perched seasonal high water table at a depth of about
4 to 6 feet. The included soils make up 5 to 15 percent
of this map unit.

Permeability is moderate, and available water capacity
is high. Runoff is slow. Organic matter content is
moderately low, and natural fertility is medium. Tilth is
good, and this soil can be easily tilled within a fairly wide
range of moisture content. The water intake rate is
moderate.

Most of the acreage of this soil is used for crops. Only
a small acreage is in grass. Most of the cultivated areas
are irrigated.

This soil is suited to dryfarmed corn, grain sorghum,
small grains, alfalfa, and grasses. Maintaining fertility and
organic matter content are the principal concerns in
management. Keeping crop residue on the surface, as in
no-till planting, conserves moisture.

This soil is suited to irrigated corn, grain sorghum,
soybeans, alfalfa, and introduced grasses. Both gravity
and sprinkler systems are suitable. Land leveling and a
tailwater recovery system improve surface drainage and
increase the efficiency of gravity systems. Production
can be sustained by applying commercial fertilizer,
maintaining a high plant population, and using an
efficient irrigation management system.

A few areas are in native grass. Overgrazing by
livestock, haying at the wrong time, or cutting the
grasses too short reduces the protective cover and
causes the native vegetation to deteriorate. Deferment of
grazing or haying helps to maintain or improve the range
condition.
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This soil generally provides good sites for windbreaks.
Weeds and grasses compete with trees for moisture.
Seedlings survive and grow well if competing vegetation
is controlled by cultivation between the rows with
conventional equipment, such as a disc, and by hand
hoeing, rototilling, or using appropriate herbicides within
the rows.

The rare flooding limits use of this soil for sanitary
facilities and buildings. There is a hazard of pollution of
the ground water by effluent from filter fields. Sewage
lagoons need to be diked as protection from flooding,
and the bottom should be sealed to prevent seepage.
Dwellings and buildings can be constructed on elevated,
well compacted fill to protect them from flooding.

Constructing roads on suitable, well compacted fill
above flood level and providing adequate side ditches
and culverts help to prevent flood damage. Damage to
roads by frost action can be reduced by good surface
drainage. Crowning the road by grading and constructing
adequate side ditches help to provide the needed
surface drainage.

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

CwB—Cozad silt loam, 1 to 3 percent slopes. This
very gently sloping soil is on stream terraces of the
Platte River valley. This soil is rarely flooded. It is deep
and well drained. This soil formed in alluvium. The areas
range from 10 to 100 acres in size.

Typically, the surface layer is dark grayish brown, very
friable silt loam about 7 inches thick. The subsoil is
brown, friable silt loam about 5 inches thick. The
underlying material is silt loam to a depth of 60 inches or
more. The upper part of the underlying material is pale
brown, and the lower part is very pale brown with thin
strata of very fine sandy loam.

Included with this soil in mapping are small areas of
Ortello soils in slightly higher positions than the Cozad
soil. In some areas along the break between the stream
terraces and adjacent bottom lands are soils that have a
perched seasonal high water table at a depth of about 4
to 6 feet. The included soils make up about 5 to 12
percent of this map unit.

Permeability is moderate, and available water capacity
is high. Runoff is slow. Organic matter content is
moderately low, and natural fertility is medium. Tilth is
good, and this soil can be easily tilled within a fairly wide
range for moisture content. The water intake rate is
moderate.

Most of the acreage of this soil is used for crops. A
few small areas are in native grasses for grazing.

This soil is suited to dryfarmed corn, grain sorghum,
and small grains. Grasses and alfalfa can be grown for
hay and pasture. The principal concerns in management
are maintaining an adequate supply of moisture,
controlling erosion, and maintaining fertility. Conservation
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tillage, which leaves crop residue on the surface as in
no-till planting and stubble mulching, reduces erosion
and prevents loss of moisture.

This soil is suited to irrigated corn, grain sorghum,
soybeans, and alfalfa. Both gravity and sprinkler systems
are suitable. Land leveling and a tailwater recovery
system are generally needed for gravity systems.
Conservation tillage, which leaves crop residue on the
surface as in no-till planting, conserves moisture.
Irrigation water should be applied to meet the needs of
the crop but it should be applied at a rate that permits
the soil to absorb as much of the water as possible with
the least runoff.

Only a small acreage of this soil is in native grass. The
use of this soil for range controls erosion effectively.
Overgrazing by livestock, haying at the wrong time, or
cutting the grasses too short reduces the protective
cover and causes the native vegetation to deteriorate.
Deferment of grazing or haying helps to maintain or
improve the range condition.

This soil provides good sites for windbreaks. Survival
of adapted species is good, but weeds and grasses
compete with trees for moisture. Competing vegetation
can be controlled by cultivating between the rows with a
disc or harrow and by using appropriate herbicides or
rototilling within the rows.

The rare flooding limits use of this soil for sanitary
facilities and buildings. There is a hazard of pollution of
the ground water by effluent from filter fields. Sewage
lagoons need to be diked as protection from flooding,
and the bottom shouid be sealed to prevent seepage.
Dwellings and buildings can be constructed on elevated,
well compacted fill above flooding.

Constructing roads on suitable, well compacted fill
above flood level and providing adequate side ditches
and culverts help to prevent flood damage. Damage to
roads by frost action can be reduced by good surface
drainage. Crowning the road by grading and constructing
adequate side ditches help to provide the needed
surface drainage.

This soil is in capability units lle-1 dryland and lle-6
irrigated, Silty Lowland range site, and windbreak
suitability group 1.

Cx—Cozad silt loam, wet substratum, 0 to 1
percent slopes. This nearly level soil is on bottom
lands. [t is rarely flooded. This soil is deep and
moderately well drained. It formed in alluvium. The areas
range from 10 to 120 acres in size.

Typically, the surface layer is gray, very friable silt
loam about 5 inches thick. The subsurface layer is dark
gray, very friable silt loam about 5 inches thick. The
subsoil is grayish brown, very friable silt loam about 5
inches thick. The upper part of the underlying material is
grayish brown loam, the middle part is light brownish
gray silt loam, and the lower part is light brownish gray,
mottled, calcareous loam to a depth of 60 inches or
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more. In some places, the underlying material has thin
strata of finer textured material.

Included with this soil in mapping are small areas of
Alda soils. Alda soils have gravelly sand between depths
of 20 and 40 inches, are generally calcareous above a
depth of 10 inches, and are in slightly lower positions.
The included soils make up 5 to 12 percent of this map
unit.

Permeability is moderate, and available water capacity
is high. Organic matter content is moderate, and natural
fertility is medium. The surface layer is very friable and
can be easily tilled. This soil has a seasonal high water
table at a depth of about 4 feet in most wet years to
about 6 feet in most dry years. The water intake rate is
moderate.

Nearly all of the acreage of this soil is farmed. Most
areas are irrigated.

This soil is suited to dryfarmed corn, grain sorghum,
alfalfa, and small grains. Maintaining fertility, organic
matter content, and soil moisture are the main concerns
in management. Conservation tillage, which leaves all or
part of the crop residue on the surface as in stubble
mulching of small grains or no-till planting of row crops,
conserves soil moisture and organic matter and helps to
maintain fertility.

This soil is suited to irrigated corn, sorghum, soybeans,
and alfalfa. Either gravity or sprinkler systems are
suitable. Generally, some land leveling and a tailwater
recovery system are necessary for gravity irrigation.
Leveling also improves surface drainage. Irrigation water
should be applied in correct quantities and at proper
rate. Conservation tillage, which leaves crop residue on
the surface, conserves soil moisture and organic matter.

The use of this soil for range controls wind erosion
effectively. Overgrazing, haying at the wrong time, and
cutting the grasses too short reduce the protective cover
and cause the native vegetation to deteriorate.
Deferment of grazing or haying and restricting use during
very wet periods help to keep the native plants in good
condition.

This soil is suited to trees and shrubs for windbreaks.
Seedlings generally survive and grow if competing weeds
and grasses are controlled by timely cultivation between
the rows and careful use of appropriate herbicides or
rototilling within the rows.

This soil is not suitable for septic tank absorption
fields, dwellings, or buildings because of the flooding.
Other sites should be found. Sewage lagoons need to be
lined or sealed to prevent seepage. Lagoons also must
be constructed on fill to raise the bottom of the lagoon
above the seasonal high water table, and they need to
be diked as protection from flooding.

Constructing roads on suitable, well compacted fill
above flood level and providing adequate side ditches
and culverts help to prevent wetness and flooding.
Damage to roads by frost action can be reduced by
good surface drainage and by a gravel moisture barrier
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in the subgrade. Crowning the road by grading and
constructing adequate side ditches help to provide the
needed surface drainage.

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

Cy—Crete silt loam, 0 to 1 percent slopes. This
nearly level soil is on flats or in slight depressions of the
uplands. It is deep and moderately well drained. This soil
formed in loess. The areas range from 5 to 200 acres in
size.

Typically, the surface layer is dark grayish brown,
friable silt loam about 5 inches thick. The subsurface
layer is dark grayish brown, friable silt loam about 6
inches thick. The subsoil is 19 inches thick. It is grayish
brown, friable silty clay loam in the upper part; brown,
firm silty clay in the middle part; and pale yellow, friable
light silty clay loam in the lower part. The underlying
material is light gray, calcareous silt loam to a depth of
60 inches or more. In some areas, the combined
thickness of the surface and subsurface layers is less
than 10 inches because of cuts made during land
leveling.

Included with this soil in mapping are small areas of
nearly level Butler and Holder soils. Butler soils are
somewhat poorly drained and are in slightly lower
positions than the Crete soil. Holder soils have less clay
in the subsoil and are in slightly higher positions. Also
included are areas where the lighter colored subsoil has
been exposed at the surface by land leveling. The
included soils make up about 5 to 12 percent of this map
unit.

Permeability is slow. Available water capacity is high,
but moisture is released to plants slowly. Runoff is slow.
Organic matter content is moderate, and natural fertility
is high. Tilth is generally good in the friable surface layer.
However, tilth is poor and organic-matter content is low
where deep cuts were made during land leveling. The
shrink-swell potential is moderate in the surface layer
and high in the subsoil. The water intake rate is low.

Most of the acreage of this soil is cultivated. Some
small areas are in native grasses for grazing.

This soil is suited to dryfarmed grain sorghum and
small grains. Grasses and alfalfa can be grown for hay
and pasture. The principal concern in management is
maintaining fertility, organic matter content, and soil
moisture. Conservation tillage, which leaves crop residue
on the surface as in no-till planting and stubble mulching,
permits planting without excessive cultivation or loss of
moisture. Green manure crops help to maintain the
organic matter content and improve fertility, tilth, and
water intake. Deep-rooted legumes, such as alfalfa, in
the cropping sequence open the compacted layers and
the clayey subsoil, thus improving water movement.

This soil is suited to irrigated corn, grain sorghum,
soybeans, and alfalfa. Both gravity and sprinkler irrigation
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systems are suitable. Generally some land leveling and a
tailwater recovery system are needed for gravity
irrigation. Irrigation water should be applied to meet the
needs of the crops but it should be applied at a rate that
permits the soil to absorb as much of the water as
possible with the least runoff. Production can be
sustained by applying fertilizer, maintaining a high plant
population, and using an efficient irrigation system.
Conservation tillage, which leaves crop residue on the
surface, improves soil tilth and water intake.

This soil is suited to range. Overgrazing by livestock,
haying at the wrong time, or cutting the grasses too
short reduces the protective cover and causes the native
vegetation to deteriorate. Deferment of grazing or haying
helps to maintain or improve the range condition.

This soil is suited to trees and shrubs for windbreaks.
If competing vegetation is controlled or removed by good
site preparation and timely cultivation, the seedlings
generally survive. Irrigation may be needed until
seedlings are established or during prolonged droughts.

Septic tank absorption fields do not function well in
this soil because of the slow permeability. This problem
can be overcome by enlarging the filter field or using
another kind of system. Generally, other sites should be
found. Foundations for buildings need to be
strengthened and backfilled with coarse material to
prevent damage by the shrinking and swelling of the soil.

The surface pavement and subbase of roads should
be thick enough to compensate for the low strength of
the soil material. Using coarse-grained material for the
subgrade or base provides the needed strength. The
base material for roads can be mixed with additives,
such as hydrated lime, to reduce shrinking and swelling.

This soil is in capability units lls-2 dryland and !ls-2
irrigated, Clayey range site, and windbreak suitability
group 4L.

De—Detroit silt loam, 0 to 1 percent slopes. This
nearly level soil is on margins of upland basins. It is
deep and moderately well drained. This soil formed in
alluvium and loess. The areas are long and slender and
range from 10 to 100 acres in size.

Typically, the surface layer is dark grayish brown,
friable silt loam about 6 inches thick. The subsurface
layer is dark grayish brown, friable silt loam about 12
inches thick. The subsoil is about 20 inches thick. It is
dark grayish brown, firm silty clay loam in the upper part
and pale brown, firm silty clay loam in the lower part.
The underlying material is light brownish gray silty clay
loam to a depth of 60 inches or more. In places, the
subsoil has less clay.

Included with this soil in mapping are small areas of
Butler soils. Butler soils have an abrupt increase in clay
from the surface soil to the subsoil and are more poorly
drained than the Detroit soil. They are at slightly lower
positions. The included soils make up about 5 to 10
percent of this map unit.
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Permeability is slow, and available water capacity is
high. These soils absorb water readily and release it to
plants readily. Runoff is slow. Organic matter content is
moderate, and natural fertilty is high. The surface layer is
friable and can be easily tilled within a fairly wide range
of moisture content. The water intake rate is moderately
low.

Nearly all of the acreage of this soil is cultivated. Most
areas are irrigated.

This soil is suited to dryfarmed corn, grain sorghum,
small grains, and alfalfa. The main concern in
management is maintaining fertility and organic matter
content. Conservation tillage, which leaves all or part of
the crop residue on the surface as in no-till planting and
stubble mulching, reduces erosion and conserves
moisture.

This soil is suited to irrigated corn, grain sorghum,
alfalfa, and soybeans using either gravity or sprinkler
systems. Some land leveling and a tailwater recovery
system are generally needed for gravity irrigation.
Conservation tillage, which leaves crop residue on the
surface, helps to control wind erosion. Irrigation water
should be applied to meet the needs of the crops but it
should be applied at a rate that permits the sail to
absorb as much of the water as possible with the least
runoff.

This soil is suited to range. Overgrazing by livestock,
haying at the wrong time, or cutting the grasses too
short reduces the protective cover and causes the native
vegetation to deteriorate. Deferment of grazing or haying
helps to maintain or improve the range condition.

This soil provides good sites for windbreaks. Survival
and growth of adapted species is generally good. Weeds
and grasses compete with trees for moisture. Good site
preparation and timely cultivation between tree rows
increase available moisture for the trees. Careful use of
appropriate herbicides and rototilling help to control
weeds and grasses within the rows.

The slow permeability of this soil limits functioning of
septic tank absorption fields, but this problem can
generally be overcome by increasing the size of the
absorption field or by using another kind of system.
Sewage lagoons need to be lined or sealed to prevent
seepage. Foundations for buildings need to be
strengthened and backfilled with coarse material to
prevent damage by the shrinking and swelling of the soil.

The surface pavement and subbase of roads should
be thick enough to compensate for the low strength of
the soil material. Using coarse-grained material for the
subgrade or base material provides the needed strength.

This soil is in capability units I-1 dryland and I-4
irrigated, Silty Lowland range site, and windbreak
suitability group 1.

Dt—Detroit silt loam, terrace, 0 to 1 percent
slopes. This nearly level soil is on stream terraces. It is
rarely flooded. This soil is deep and moderately well
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drained. It formed in silty alluvium. The areas range from
10 to 150 acres in size.

Typically, the surface layer is dark grayish brown,
friable silt ioam about 6 inches thick. The subsurface
layer is very dark grayish brown, friable silt loam about
11 inches thick. The subsoil is about 38 inches thick. It is
dark grayish brown, friable silty clay loam in the upper
part; dark grayish brown, firm silty clay in the middle part;
and pale brown, friable silty clay loam in the lower part.
The underlying material is very pale brown silt loam to a
depth of 60 inches. In places, the subsoil has less clay
or more clay.

Included with this soil in mapping are small areas of
Hobbs and Hord soils. Hobbs soils contain less clay than
the Detroit soil, are stratified, are occasionally flooded,
and are in lower positions. Hord soils contain less clay.
The included soils make up less than 10 percent of this
map unit.

Permeability is slow. Available water capacity is high,
and moisture is released to plants readily. Runoff is slow.
Natural fertility is high, and organic matter content is
moderate. Tilth is good, and this soil can be tilled within
a fairly wide range of moisture content. The water intake
rate is moderately low.

Most of the acreage of this soil is cultivated. Most
cultivated areas are irrigated. A few areas are dryfarmed
or are in grasses for grazing.

This soil is suited to dryfarmed corn, grain sorghum,
small grains, and alfalfa. The principal concern in
management is maintaining fertility, organic matter
content, and moisture. Conservation tillage, which leaves
all or part of the crop residue on the surface as in no-till
planting and stubble muiching, reduces erosion and
conserves moisture.

This soil is suited to irrigated corn, grain sorghum,
soybeans, and alfalfa using either gravity or sprinkler
systems. Some land leveling and a tailwater recovery
system are generally needed for gravity irrigation.
Conservation tillage, which leaves crop residue on the
surface, helps to control erosion. Irrigation water should
be applied to meet the needs of the crops, but it should
be applied at a rate that permits the soil to absorb as
much water as possible with the least runoff.

This soil is suited to range. Overgrazing by livestock
reduces the protective cover and causes the native
vegetation to deteriorate. Overgrazing also can result in
water erosion. Deferment of grazing and haying helps to
maintain or improve the range condition.

This soil provides good sites for windbreaks. Survival
and growth of adapted species is generally good. Weeds
and grasses compete with trees for moisture. Good site
preparation and timely cultivation between tree rows
increases available moisture for the trees. Careful use of
appropriate herbicides and rototilling controls weeds and
grasses within the rows.

Septic tank absorption fields do not function well in
this soil because of the slow permeability. This problem
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can be overcome by enlarging the filter field or using
another kind of system. Generally, other sites should be
found. Sewage lagoons need to be diked as protection
from flooding.

The surface pavement and subbase of roads should
be thick enough to compensate for the low strength of
the soil material. Using coarse-grained material for the
subgrade or base provides the needed strength.
Constructing roads on suitable, well compacted filt above
flood level and providing adequate side ditches and
culverts help to prevent flood damage.

This soil is in capability units I-1 dryland and (-4
irrigated, Silty Lowland range site, and windbreak
suitability group 1.

DtB—Detroit silt loam, terrace, 1 to 3 percent
slopes. This very gently sloping soil is on foot slopes
and on low convex areas of stream terraces. It is deep
and moderately well drained. This soil formed in silty
alluvium. The areas range from 20 to 80 acres in size.

Typically, the surface layer is dark grayish brown,
friable silt loam about 6 inches thick. The subsurface
layer is dark grayish brown, friable silty clay loam about
12 inches thick. The subsoil is grayish brown, firm silty
clay loam in the upper part; brown, firm silty clay in the
middle part; and brown, friable silty clay loam in the
lower part. The subsoil is about 34 inches thick. The
underlying material is brown silty clay loam to a depth of
60 inches or more. In places, there is less clay in the
subsoil.

Included with this soil in mapping are small areas of
Holder soils. Holder soils have less clay in the subsoil
and are better drained than the Detroit soil. Holder soils
are in slightly higher positions. The included soils make
up less than 10 percent of this map unit.

Permeability is slow. Available water capacity is high,
and moisture is released to plants readily. Runoff is
medium. Natural fertility is high, and organic matter
content is moderate. Tilth is good, and this soil can be
tilled within a fairly wide range of moisture content. The
water intake rate is moderately low.

Most of the acreage of this soil is cultivated. Most
areas are irrigated. A few areas are dryfarmed and a few
are in native grasses for grazing.

This soil is suited to dryfarmed corn, grain sorghum,
small grains, and alfalfa. The principal concerns in
management are maintaining an adequate supply of
moisture, reducing erosion, and maintaining fertility.
Conservation tillage, which leaves crop residue on the
surface as in no-till planting and stubble mulching,
reduces erosion and conserves moisture.

This soil is suited to irrigated corn, grain sorghum, and
soybeans. Grasses and alfalfa can be grown for hay or
pasture. Both gravity and sprinkler systems are suitable.
Land leveling and a tailwater recovery system are
generally needed for gravity irrigation. Crop residue can
be left on the surface to reduce wind erosion. Row crops
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can be grown continuously if a high level of management
is used and a high level of fertility is maintained.
Irrigation water should be applied to meet the needs of
the crop, but it should be applied at a rate that permits
the soil to absorb as much of the water as possible with
the least runoff.

This soil is suited to range. A permanent plant cover
controls water erosion effectively. Overgrazing by
livestock, haying at the wrong time, or cutting the
grasses too short reduces the protective cover and
causes the native vegetation to deteriorate. Overgrazing
also can result in water erosion. Deferment of grazing or
haying helps to maintain or improve the range condition.

This soil provides good sites for windbreaks. Survival
and growth of adapted species is good. Limited rainfall is
the main problem. If competing vegetation is controlled
or removed by good site preparation and timely
cultivation, the seedlings generalily survive. Using
appropriate herbicides and rototilling control undesirable
grasses and weeds within the rows.

The slow permeability of this soil limits functioning of
septic tank absorption fields, but this problem can
generally by overcome by increasing the size of the
absorption field. Sewage lagoons need to be lined or
sealed to prevent seepage, and grading may be required
to modify the slope.and shape the lagoon. Foundations
for buildings need to be strengthened and backfilled with
coarse materials to prevent damage by the shrinking and
swelling of the soil.

The surface pavement and subbase of roads should
be thick enough to compensate for the low strength of
the soil material. Using coarse-grained material for the
subgrade or base provides the needed drainage.
Damage to roads by frost action can be reduced by
providing good surface drainage. Crowning the road by
grading and constructing adequate side ditches help to
provide the needed surface drainage.

This soil is in capability units lle-1 dryland and lle-4
irrigated, Silty Lowland range site, and windbreak
suitability group 1.

Fm—Fillmore silt loam, 0 to 1 percent slopes. This
nearly level claypan soil is in shallow depressions or
basins of the uplands. Water is ponded for several
weeks after heavy rains. This soil is deep and poorly
drained. It formed in loess. The areas are irregular,
oblong, or oval and range from 5 to 100 acres in size.

Typically, the surface layer is gray, friable silt loam
about 9 inches thick. The subsurface layer is light gray,
friable silt loam about 4 inches thick. The subsoil is
about 40 inches thick. It is gray, very firm clay in the
upper part; grayish brown, firm silty clay in the middle
part; and light brownish gray, firm silty clay loam in the
lower part. The underlying material is light brownish gray,
calcareous silt loam to a depth of 60 inches or more.

included with this soil in mapping are small areas of
Butler and Scott soils. The better drained Butler soils are
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in slightly higher positions. The more poorly drained
Scott soils are in slightly lower positions. The included
soils make up about 3 to 10 percent of this map unit.

Permeability is very slow. Available water capability is
high, but moisture is released to plants only slowly.
Runoff is very slow, and water ponds. Unless the soil is
artificially drained, the water is removed principally by
evaporation. Organic matter content is moderate, and
natural fertility is medium. Tilth is fair. The shrink-swell
potential is moderate in the surface layer and high in the
subsoil. The seasonal high water table is near or above
the surface from April through July. The water intake rate
is low.

Most of the acreage of this soil is cultivated. Some
small areas are in native grasses for grazing and hay.

This soil is suited to dryfarmed grain sorghum and
wheat. The main problem is ponding. The excess water
delays tillage and can retard crop growth. Crops fail
about 2 years out of every 5. Ponding can be reduced by
surface drainage and by intercepting runoff from higher
areas with terraces and diversions. This soil puddles if
tilled when too wet. Conservation tillage, which leaves
crop residue on the surface, improves tilth and water
intake.

This soil is suited to irrigated corn, grain sorghum, and
soybeans if adequate outlets for surface drainage are
available or if the areas are graded. Both gravity and
sprinkler irrigation systems are suitable. Irrigation water
should be applied to meet the needs of the crops; but it
should be applied at a rate that permits the soil to
absorb as much water as possible without ponding.
Conservation tillage, which leaves crop residue on the
surface, improves tilth and water intake.

This soil is suited to range. Overgrazing by livestock
and deposition of silt reduce the protective cover and
causes the native vegetation to deteriorate. Grazing
when the soil is wet causes surface compaction.
Deferment of grazing helps to maintain or improve the
range condition.

This soil provides poor sites for windbreaks. Survival
and growth are only fair. Ponding retards growth or can
drown seedlings unless they are planted on fill or surface
drainage is provided. Undesirable grasses and weeds
can be controlled by cultivating between the rows and by
rototilling or using carefully selected herbicides within the
rows.

Septic tank absorption fields are not suited to this soil
because of the very slow permeability and ponding.
Other sites should be found. Sewage lagoons must be
constructed on fill to raise the bottom of the lagoon
above the perched seasonal high water table. Dwellings
and buildings can be constructed on raised, well
compacted fill above the perched high water table.
Foundations for buildings need to be strengthened and
backfilled with coarser materials to prevent damage by
the shrinking and swelling of the soil.
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The surface pavement and subbase of roads should
be thick enough to compensate for the low strength of
the soil material. Coarse-grained material for the
subgrade or base provides the needed strength.
Constructing roads on suitable, well compacted fill above
the ponding level and providing adequate side ditches
and culverts help to prevent damage by ponded water.
Damage to roads by frost action can be reduced by
good surface drainage and by a gravel moisture barrier
in the subgrade. Crowning the road by grading and
constructing adequate side ditches help to provide the
needed surface drainage. The base material for roads
can be mixed with additives, such as hydrated lime, to
reduce shrinking and swelling.

This soil is in capability units Illw-2 dryland and lllw-2
irrigated, Clayey Overflow range site, and windbreak
suitability group 2W.

Fo—Fillmore silt loam, drained, 0 to 1 percent
slopes. This nearly level claypan soil is on uplands. It is
deep and somewhat poorly drained. This soil formed in
loess. Areas of this soil were originally poorly drained or
very poorly drained depressions or basins. They have
been drained by filling and land smoothing. Providing
adequate surface drainage by grading is common in
development for irrigation. The areas range from 5 to 40
acres in size.

Typically, the surface layer is grayish brown, friable silt
loam about 6 inches thick. The subsurface layer is about
28 inches thick. It is grayish brown, friable silt loam in
the upper part and light gray, very friable silt loam in the
lower part. The subsoil is about 23 inches thick. It is dark
gray, very firm clay in the upper part; grayish brown, very
firm clay in the middle part; and grayish brown, firm silty
clay loam in the lower part. The underlying material is
very pale brown, calcareous silt loam to a depth of 60
inches or more. In places, the combined thickness of the
dark surface and subsurface layers is less than 10
inches.

Included with this soil in mapping are small areas of
Butler and Crete soils. Butler soils have a less distinct
subsurface horizon, are somewhat poorly drained, and
are in higher positions than the Fillmore soil. Crete soils
do not have a distinct gray subsurface layer, have a
browner subsoil, are moderately well drained, and are in
slightly higher positions than the Filimore soil. Also
included are some areas where the clayey subsoil of the
Fillmore soil has been exposed at the surface by land
leveling. The included soils make up about 5 to 15
percent of this map unit.

Permeability is very slow. Available water capacity is
high, but moisture is released to plants only slowly.
Runoff is slow. Organic matter content is moderate, and
natural fertility is medium. Tilth is fair. The shrink-swell
potential is moderate in the surface layer and high in the
subsoil. The perched seasonal high water table is at a
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depth of about 1 to 3 feet, mainly from April through
July. The water intake rate is low.

Most of the acreage of this soil is used for irrigated
crops. Some small areas are dryfarmed.

This soil is suited to dryfarmed grain sorghum and
wheat. The principal problems are wetness in spring and
droughtiness in late summer. The slowly permeable
subsoil keeps the surface layer saturated during wet
seasons; the wetness delays tillage and retards crop
growth. The soil puddies if tilled when wet. Conservation
tillage, which leaves crop residue on the surface,
reduces compaction, conserves soil moisture, and
protects the surface from wind erosion during dry
seasons. Keeping residue on the surface also improves
tilth and water intake.

This soil is suited to irrigated corn, grain sorghum,
alfalfa, and soybeans. Drainage can be improved by land
leveling and by a drainage ditch where an adequate
outlet is available. Either gravity or sprinkler systems are
suitable. The slowly permeable subsoil keeps the surface
layer saturated during wet seasons, delaying tillage and
retarding crop growth. This soil puddles if tilled when
wet. Irrigation water should be applied to meet the needs
of the crop, but it should be applied at a rate that
permits the soil to absorb as much water as possible
with the least runoff. Conservation tillage, which leaves
crop residue on the surface, improves tilth and water
intake.

This soil is suited to range. Overgrazing by livestock
and deposition of silt reduce the protective cover and
causes the native vegetation to deteriorate. Grazing
when the soil is wet causes surface compaction.
Deferment of grazing helps to maintain or improve the
range condition.

For windbreaks, this soil is suited to trees and shrubs
that are moderately resistant to drought. Limited rainfall
and seasonal wetness cuased by the very slow
permeability of the subsoil are the main problem.
Irrigation may be needed until seedlings are established
or during prolonged droughts. Seedlings generally
survive and grow if competing vegetation is controlled or
removed by good site preparation, timely cultivation
between rows, and careful use of selected herbicides or
rototilling within the rows.

Septic tank absorption fields are not suited to this soil
because of the wetness and very slow permeability.
Other sites should be found. Sewage lagoons must be
constructed on fill material to raise the bottom of the
lagoon above the perched seasonal high water table.
Dwellings and buildings also should be constructed on
raised, well compacted fill above the perched high water
table. Foundations for buildings need to be strengthened
and backfilled with coarse material to prevent damage by
the shrinking and swelling of the soil.

The surface pavement and subbase of roads should
be thick enough to compensate for the low strength of
the soil material. Using coarse-grained material for the
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subgrade or base provides the needed strength.
Constructing roads on suitable, well compacted fill and
providing adequate side ditches and culverts help to
prevent flood damage and wetness. Damage to roads by
frost action can be reduced by good surface drainage
and by a gravel moisture barrier in the subgrade.
Crowning the road by grading and constructing adequate
side ditches help to provide the needed surface
drainage. The base material for roads can be mixed with
additives, such as hydrated lime, to reduce shrinking and
swelling.

This soil is in capability units llw-2 dryland and (lw-2
irrigated, Clayey range site, and windbreak suitability
group 4L.

Fv—Fonner Variant loamy sand, 0 to 2 percent
slopes. This nearly level soil is on bottom lands. It is
occasionally flooded. This soil is shallow over coarse
sand and is moderately well drained. It formed in sandy
alluvium. The areas range from 10 to 60 acres in size.

Typically, the surface layer is grayish brown, very
friable loamy sand about 6 inches thick. The next layer is
light brownish gray sand about 5 inches thick. The upper
8 inches of the underlying material is very pale brown
sand, and the lower part is very pale brown coarse sand
to a depth of 60 inches. In some small areas in swales
and microdepressions, the surface layer is loam.

Included with this soil in mapping are small areas of
Inavale soils in slightly higher positions than the Fonner
variant soil. Inavale soils are somewhat excessively
drained. The included soils make up 5 to 10 percent of
this map unit.

Permeability is rapid in the upper part of the underlying
material and very rapid in the lower part. The available
water capacity is low. Organic matter content and natural
fertility are low. Roots of common crops are generatly
restricted to the soil material above the coarse sand.
The seasonal high water table is at a depth of 3 feet in
most wet years and 5 feet in most dry years.

Most of the acreage of this soil is in native grasses
and are used for range. Some areas have a 50 to 70
percent cover of eastern redcedar.

This soil is poorly suited to dryfarmed crops. It is best
suited to small grains and grain sorghum because they
mature before the hot weather of the summer. The
principal concerns in management are wind erosion and
the low moisture supply because of the coarse texture of
the lower part of the profile. Conservation tillage, which
leaves most or all of the crop residue on the surface as
in stubble mulching, conserves moisture and reduces
wind erosion.

This soil is poorly suited to irrigated crops such as
corn, sorghum, and alfalfa. Only sprinkler systems are
suitable. Because of the very rapid permeability of the
coarse underlying material and the low available water
capacity, applications of irrigation water and fertilizer
must be light but frequent. Wind erosion is a hazard on
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unprotected fields. Conservation tillage, which leaves
crop residue on the surface, reduces wind erosion and
conserves moisture. Conservation tillage includes
plowing with a disc or chisel, no-till planting, or stubble
mulching. Keeping crop residue on the surface and
applying commercial fertilizer and barnyard manure help
to maintain fertility and improve organic matter content.

Use of this soil for range controls wind erosion
effectively. Overgrazing reduces the protective cover and
causes the range vegetation to deteriorate. Deferment of
grazing helps to maintain or improve the range condition.

This soil provides fair sites for windbreaks. Survival
and growth of adapted species is only fair. Species
should be selected that tolerate moderate wetness in
spring and droughtiness in late summer. Supplemental
water may be needed when rainfall is insufficient.

This soil is not suitable for septic tank absorption fields
or buildings because of the flooding. Other sites should
be found. Sewage lagoons can be constructed on fill
material so that the bottom of the fagoon is above the
seasonal high water table. Sewage lagoons need to be
lined or sealed to prevent seepage and need to be diked
for protection from flooding. Dwellings and buildings can
be constructed on elevated, well compacted fill as
protection against flooding.

Constructing roads on suitable, well compacted fill and
providing adequate side ditches and culverts help to
prevent flood damage and wetness. Damage to roads by
frost action can be reduced by good surface drainage
and by a gravel moisture barrier in the subgrade.
Crowning the road by grading and constructing adequate
side ditches help to provide the needed surface
drainage.

This soil is in capability units 1Vs-4 dryland and 1Vs-14
irrigated, Sandy Lowland range site, and windbreak
suitability group 2S.

GeF—Geary silt loam, 11 to 30 percent slopes. This
steep soil is on upland side slopes. This soil is deep and
somewhat excessively drained. It formed in loess. The
areas range from 10 to 200 acres in size.

Typically, the surface layer is brown, very friable silt
loam about 7 inches thick. The subsoil is brown, friable
silty clay loam in the upper part; light brown, friable silty
clay loam in the middle part; and light brown, very friable
silt loam in the lower part. The subsoil is about 29 inches
thick. The underlying material is light gray, calcareous silt
loam to a depth of 60 inches or more. Masses of soft
lime are in the underlying material.

Included with this soil in mapping are small areas of
Uly soils in higher positions and Hobbs soils on the
bottom lands of narrow drainageways. Uly soils generally
have less clay in the subsoil, and their underlying
material is less reddish. Hobbs soils are stratified,
generally contain less clay throughout, and are
occasionally flooded. The included soils make up 10 to
15 percent of this map unit.
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Permeability is moderately slow. Available water
capacity is high, and moisture is released to plants
readily. Runoff is rapid. Organic matter content is
moderate, and natural fertility is medium.

Nearly all of the acreage of this soil is in native
grasses for grazing. Some small, isolated areas are used
for dryfarmed crops.

This soil is not suited to farming, either dryland or
irrigated, because it is too steep and erodible. A good
grass cover reduces runoff and erosion. The few
cultivated areas are severely eroded; they should be
planted to native grasses for grazing. Dams for livestock
water, erosion-control structures, and flood retention
reservoirs can be built in some of the drainageways.

This soil is suited to range. A permanent grass cover
controls water erosion effectively. Overgrazing by
livestock, haying at the wrong time, or cutting the
grasses too short reduces the protective cover and
causes the native vegetation to deteriorate. Overgrazing
can also result in severe water erosion. Deferment of
grazing or haying helps to maintain or improve the range
condition.

This soil is too steep and erodible for windbreaks. In a
few places, trees can be planted by hand, but they need
special tending.

This soil generally is not suitable for sanitary facilities
because of the slope. Other sites should be found.
Dwellings and small buildings can be designed to fit the
slope, or the soil can be graded to an acceptable slope.

Cuts and fills are generally needed to provide a
suitable grade for roads. Damage to roads by frost
action can be reduced by good surface drainage.
Crowning the road by grading and constructing adequate
side ditches help to provide the needed surface
drainage.

This soil is in capability unit Vle-1 dryland, Silty range
site, and windbreak suitability group 10.

GhD2—Geary silt clay loam, 6 to 11 percent
slopes, eroded. This strongly sloping soil is on the
lower part of upland side slopes. It is deep and well
drained. This soil formed in reddish brown loess. The
areas range from 10 to 60 acres in size.

Typically, the surface layer is brown, firm silty clay
loam about 5 inches thick. The subsoil is brown, firm silty
clay loam about 22 inches thick. The underlying material
is reddish yellow, calcareous silt loam to a depth of 60
inches. Over most of the area, the original surface layer
has been removed by erosion, and tillage has mixed the
rest with the upper part of the subsoil. Small rills are
common after rains.

Included with this soil in mapping are small areas of
Holder soils in higher positions and Hobbs soils on the
bottom land of narrow drainageways. Holder soils are
less red than the Geary soil. Hobbs soils are stratified,
contain less clay throughout, and are occasionatly
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flooded. The included soils make up less than 10 pecent
of this map unit.

Permeability is moderately slow. Available water
capacity is high, and moisture is released to plants
readily. Runoff is rapid. Organic matter content is
moderately low, and natural fertility is low. Tilth is
generally poor because of the moderately low content of
organic matter and the high content of clay in the eroded
surface layer. This soil can be tilled only within a narrow
range of moisture content. The shrink-swell potential is
moderate. The water intake rate is low.

Nearly all of the acreage of this soil is cultivated. A
few areas have been seeded to introduced grasses and
are used for grazing.

This soil is suited to dryfarmed grain sorghum, small
grains, and alfalfa. The main problem is the hazard of
water erosion. Runoff and water erosion can be
controlled by terraces, grassed waterways, and contour
farming. Conservation tillage, which leaves crop residue
on the surface, is particularly effective in controlling
erosion. Also effective is a cropping system that keeps
the soil covered with crops or crop residue most of the
time by limiting row crops and using mostly close-
growing crops in the rotation. Small gullies can be
shaped and seeded to grass. Grassed field borders help
to control runoff and can be used as turn rows,
roadways, and wildlife habitat. In the hot, dry summer,
crops can be damaged by a lack of adequate moisture.

Alfalfa and introduced grasses are suitable for irrigated
farming. Row crops, such as corn and sorghum, are not
suitable because water management is difficult and
erosion is a severe hazard. Sprinkler irrigation is the only
method suited to this soil. Terraces, contour farming
grassed waterways, and a mulch of crop residue, help to
control water erosion. The rate at which water can be
applied is timited by the low intake rate of the soil.

This soil is suited to range. A permanent grass cover
controls water erosion effectively. Overgrazing by
livestock, haying at the wrong time, or cutting the
grasses too short reduces the protective cover and
causes the native vegetation to deteriorate. Overgrazing
also can result in severe water erosion. Deferring grazing
or haying helps to maintain or improve the range
condition. Range seeding may be needed to stabilize
severely eroded areas.

This soil is suited to trees and shrubs for windbreaks,
but care is needed to control erosion. Terraces and
contour planting help to prevent erosion. Survival and
growth are fair. Weeds and grasses can be controlled by
cultivating between the rows with conventional
equipment, such as a disc. Within the rows, appropriate
herbicides can be used or the areas can be hoed by
hand or rototilled.

Because of the moderately slow permeability of this
soil, septic tank absorption fields should be larger than
usual for best resuits. Reshaping the land and installing
the lines on the contour are generally necessary for

27

proper operation of the absorption field. Sites for sewage
lagoons must be graded to modify the slope and shape
the lagoon. Dwellings and small buildings can be
designed to fit the slope, or the soil can be graded to an
acceptable slope.

Cuts and fills are generally needed to provide a
suitable grade for roads. Damage to roads by frost
action can be reduced by good surface drainage.
Crowning the road by grading and constructing adequate
side ditches and culverts help to provide the needed
surface drainage.

This soil is in capability units 1Ve-8 dryland and 1Ve-3
irrigated, Silty range site, and windbreak suitability group
3.

GhE2—Geary silty clay loam, 11 to 17 percent
slopes, eroded. This moderately steep soil is on
ridgetops and side slopes of uplands. It is deep and well
drained. It formed in reddish brown loess. The areas are
generally long and narrow and range from 10 to 50
acres in size.

Typically, the surface layer is brown, friable silty clay
loam about 5 inches thick. The subsoil is light brown,
friable silty clay loam about 7 inches thick. The
underlying material is light brown, calcareous silt loam to
a depth of 60 inches or more. Soft masses of calcium
carbonate are in the underlying material in many places.
Most of the original dark surface layer has been
removed by erosion, and tillage has mixed the remainder
with subsoil material. Rills are common after heavy rains.
In places the underlying materiai is at the surface. In
some areas, the surface layer is darker than is typical
and is more than 5 inches thick; in other areas, the
surface layer is light brown or pinkish gray.

Included with this soil in mapping are small areas of
Hobbs soils on the bottom lands of narrow drainageways
and Holder soils in higher positions. Hobbs soils are
stratified, contain less clay throughout, and are
occasionally flooded. Holder soils are less red. The
included soils make up about 3 to 8 percent of this map
unit.

Permeability is moderate slow. Available water
capacity is high. Runoff is rapid. Organic matter content
is moderately low, and natural fertility is low. Tilth is
poor. This soil is easy to till only within a narrow range
for moisture content. The shrink-swell potential is
moderate.

Nearly ali of the acreage of this soil is in dryfarmed
crops. A few areas have been seeded to grasses and
are used for grazing.

This soil is not suited to cultivated crops, either
dryfarmed or irrigated, because it is too steep and
erodible. This soil can be seeded to native grasses for
grazing.

This soil is suited to range. A permanent grass cover
controls water erosion effectively. Overgrazing by
livestock, haying at the wrong time, or cutting the
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grasses too short reduces the protective cover and
causes the native vegetation to deteriorate. Overgrazing
also can result in severe water erosion. Deferment of
grazing or haying helps to maintain or improve the range
condition. Range seeding may be needed to stabilize
severely eroded areas. Growth is commonly slower on
this soil than on less sloping soils.

This soil is suitable for trees and shrubs for
windbreaks, but care is needed to control erosion.
Contour planting and terraces help to prevent water loss
and erosion. Survival and growth are only fair. Seedlings
generally survive if competing vegetation is controlted or
removed by good site preparation and timely cultivation.

This soil generally is not suitable for sanitary facilities
because of the slope. Other sites should be found.
Dwellings and small buildings can be designed to fit the
slope, or the soil can be graded to an acceptabie slope.

Cuts and fills are generally needed to provide a
suitable grade for roads. Damage to roads by frost
action can be reduced by good surface drainage.
Crowning the road by grading and constructing adequate
side ditches help to provide the needed surface
drainage.

This soil is in capability unit Vie-8 dryland, Silty range
site, and windbreak suitability group 3.

Gt—Gothenburg sandy loam, 0 to 2 percent
slopes. This nearly level soil is on bottom lands. The
areas are dissected by shallow stream channels and are
frequently flooded by the Platte River. This soil is very
shallow over coarse sand or gravelly sand and is poorly
drained. It formed in sand and gravelly alluvium. The
areas are generally elongated and range from 20 to 500
acres in size.

The surface layer is dark gray, very friable, calcareous
sandy loam about 3 inches thick. The upper part of the
underlying material is light gray fine sand about 6 inches
thick. The lower part is light gray, mottied gravelly sand
to a depth of 60 inches or more.

Included with this soil in mapping are small areas of
somewhat poorly drained Platte soils in slightly higher
positions. The included soils make up 10 to 25 percent
of this map unit.

Permeability is very rapid, and available water capacity
is very low. Runoff is slow. Natural fertility is low, and
organic matter content is very low. Roots of common
crops are generally restricted to the soil material above
the gravelly sand. The seasonal high water table is at
the surface in most wet years and at a depth of about 2
feet in most dry years.

Most of the acreage of this soil is used as habitat for
woodland and wetland wildlife. These areas are also
commonly grazed but have small value for this purpose.

This soil is not suited to cultivated crops because of
the very shallow depth to gravelly sand, very low
available water capacity, and frequent flooding.
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Use of this soil for grazing is limited. Annual grasses,
sedges, weeds, shrubs, and cedar trees are the common
vegetation. An adequate supply of water is available in
the river channels during most seasons. This soil
provides suitable sites for excavated ponds for watering
livestock.

This soil is not suited to trees or shrubs for
windbreaks. The principal native trees on this soil are
eastern cottonwood and eastern redcedar. On this soil,
they are shallow rooted and subject to abuse during
storms.

This soil is not suited to sanitary facilities because of
the flooding, the high water table, and the possibility of
contaminating the ground water. Other sites should be
found for all sanitary facilities, dwellings, and buildings.
This soil is a potential source of sand and gravel for
construction, roadfill, and other uses.

Constructing roads above flood leve! on suitable, well
compacted fill and providing adequate side ditches and
culverts help to prevent flood damage and wetness.
Damage to roads by frost action can be reduced by
good surface drainage. Crowning the road by grading
helps to provide the needed surface drainage.

This soil is in capability unit VIls-3 dryland and
windbreak suitability group 10.

Hc—Hastings silt loam, 0 to 1 percent slopes. This
nearly level soil is on broad divides on the loess-mantled
uplands. This soil is deep and well drained. This soil
formed in loess. The areas range from 10 to 2,000 acres
in size.

Typically, the surface layer is dark grayish brown,
friable silt loam about 6 inches thick. The subsurface
layer is dark grayish brown, friable silty clay loam about 6
inches thick. The subsoil is about 16 inches thick. The
upper part of the subsoil is dark grayish brown, friable
silty clay loam; the middle part is brown, firm silty clay;
and the lower part is yellowish brown, friable silty clay
loam. The underlying material is pale brown silt loam to a
depth of 60 inches or more. It is calcareous in the lower
part. In places, the combined thickness of the dark
surface and subsurface layers is more than 20 inches
and the subsoil has less clay.

Included with this soil in mapping are small areas of
nearly level Butler and Fillmore soils. Butler and Fillmore
soils are more poorly drained than the Hastings soil and
are in small basins or depressions unless the areas have
been filled during land leveling. Also included are some
areas where the lighter colored subsoil of the Hastings
soil has been exposed at the surface by land leveling for
irrigation. The included soils make up about 8 to 15
percent of this map unit.

Permeability is moderately slow. Available water
capacity is high, and moisture is released to plants
readily. Runoff is slow. Organic matter content is
moderate, and natural fertility is high. Tilth is generally
good in the friable surface layer. The shrink-swell
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Figure 5.—Gravity-irrigated corn on Hastings silt loam, 0 to 1 percent slopes.

potential is moderate in the surface layer and high in the
subsoil. The water intake rate is moderately low.

Most of the acreage of this soil is used for crops.
Some small areas are in native grasses for grazing.

This soil is suited to dryfarmed grain sorghum and
small grains. Grasses and alfalfa can be grown for hay
and pasture. The primary concerns of management are
maintaining fertility, conserving moisture, and reducing
wind erosion. Conservation tillage, which leaves crop
residue on the surface as in no-till planting and stubble
mulching, reduces wind erosion and prevents loss of soil
moisture. Returning crop residue to the soil also helps to
maintain and improve tilth and fertility.

This soil is suited to irrigated corn, grain sorghum,
soybeans, and alfalfa. Both gravity and sprinkler irrigation
systems are suitable (fig. 5). Land leveling and a
tailwater recovery system are needed for gravity
irrigation. Irrigation water should be applied to meet the
needs of the crop, but it should be applied at a rate that
permits the soil to absorb as much water as possible

with the least runoff. Row crops can be grown
continuously if a high level of management is used and
fertility is maintained. Crop residue should be left on the
surface in winter to reduce wind erosion and to catch
snow.

This soil is suited to range. Overgrazing by livestock,
haying at the wrong time, or cutting the grasses too
short reduces the protective cover and causes the native
vegetation to deteriorate. Overgrazing also can result in
water erosion. Deferment of grazing or haying helps to
maintain or improve the range condition.

This soil provides good sites for windbreaks. Survival
and growth of adapted species is good. Weeds and
grasses compete with trees for moisture. Good site
preparation and timely cultivation between tree rows
increase available moisture for trees. Careful use of
selected herbicides and roto-tilling help to control weeds
and grasses within the rows.

The moderately slow permeability of this soil limits
functioning of septic tank absorption fields, but this
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problem can generally be overcome by increasing the
size of the absorption field. Sewage lagoons need to be
lined or sealed to prevent seepage. Foundations for
buildings need to be strengthened and backfilled with
coarse material to prevent damage by the shrinking and
swelling of the soil.

The surface pavement and subbase of roads should
be thick enough to compensate for the low strength of
the soil material. Using coarse-grained material for the
subgrade or base provides the needed strength. The
base material for roads can be mixed with additives,
such as hydrated lime, to reduce shrinking and swelling.
Damage to roads by frost action can be reduced by
good surface drainage. Crowning the road by grading
and constructing adequate side ditches help to provide
the needed surface drainage.

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

HcB—Hastings silt loam, 1 to 3 percent slopes.
This very gently sloping soil is in convex areas and on
side slopes of the uplands. This soil is deep and well
drained. It formed in loess. The areas range from 10 to
300 acres in size.

Typically, the surface layer is grayish brown, friable silt
loam about 5 inches thick. The subsurface layer is
grayish brown, friable silt loam about 7 inches thick. The
subsoil is friable silty clay loam about 20 inches thick. It
is brown in the upper part and pale brown in the lower
part. The underlying material is very pale brown silt loam
in the upper part and light gray, calcareous silt loam in
the lower part to a depth of 60 inches or more. In
places, the subsoil has less clay. In some places, the
combined thickness of the dark surface and subsurface
layers is more than 20 inches.

Inctuded with this soil in mapping are small areas
where the lighter colored subsoil has been exposed at
the surface by land leveling. These areas make up about
"5 to 10 percent of this map unit.

Permeability is moderately slow. Available water
capacity is high, and moisture is released to plants
readily. Runoff is medium. Organic matter content is
moderate, and natural fertility is high. Tilth is generally
good, and the soil can be easily tilled within a fairly wide
range of moisture content. However, tilth is poor and
organic matter content is low where deep cuts were
made during land leveling. The shrink-swell potential is
moderate in the surface layer and high in the subsoil and
underlying material. The water intake rate is moderately
low.

Most of the acreage of this soil is used for crops, both
irrigated and dryfarmed. Some small areas are in native
grasses for grazing.

This soil is suited to dryfarmed corn, grain sorghum,
and small grains. Grasses and alfalfa can be grown for
hay and pasture. The hazard of water erosion is the
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principal problem. The primary concerns in management
are maintaining fertility, conserving moisture, and
reducing water and wind erosion. Water erosion can be
controlled by terraces, grassed waterways, and contour
farming. Conservation tillage, which leaves crop residue
on the surface as in no-till planting and stubble mulching,
reduces water and wind erosion and prevents loss of soil
moisture.

The soil is suited to irrigated corn, grain sorghum,
soybeans, and alfalfa. Either sprinkler or gravity systems
are suitable. Some land leveling and a tailwater recovery
system are generally needed for gravity irrigation.
Irrigation water should be applied to meet the needs of
the crop; but it should be applied at a rate that permits
the soil to absorb as much water as possible with the
least runoff. Row crops can be grown continuously if a
high level of management is used and fertility is
maintained. Keeping crop residue on the surface
increases water intake and helps to prevent erosion.

This soil is suited to range. A permanent plant cover
controls water erosion effectively. Overgrazing by
livestock, haying at the wrong time, or cutting the
grasses too short reduces the protective cover and
causes the native vegetation to deteriorate. Overgrazing
also can result in severe water erosion. Deferment of
grazing or haying helps to maintain or improve the range
condition.

This soil is well suited to trees and shrubs for
windbreaks. Seedlings generally survive and grow well if
competing grasses and weeds are controlled by timely
cultivation between the rows and by careful use of
selected herbicides or rototilling within the rows.
Irrigation provides supplemental moisture during periods
of low rainfall.

The moderately slow permeability of this soil limits
functioning of septic tank absorption fields, but this
problem can generally be overcome by increasing the
size of the absorption field. Sewage lagoons need to be
lined or sealed to prevent seepage. Foundations for
buildings need to be strengthened and backfilled with
coarse material to prevent damage by the shrinking and
swelling of the soil.

The surface pavement and subbase of roads should
be thick enough to compensate for the low strength of
the soil material. Using coarse-grained material for the
subgrade or base provides the needed strength. The
base material for roads can be mixed with additives,
such as hydrated lime, to reduce shrinking and swelling.
Damage to roads by frost action can be reduced by
good surface drainage. Crowning the road by grading
and constructing adequate side ditches help to provide
the needed surface drainage.

This soil is in capability units lle-1 dryland and lle-4
irrigated, Siity range site, and windbreak suitability group
3.
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HdC2—Hastings silty clay loam, 3 to 6 percent
slopes, eroded. This gently sloping soil is on side
slopes of intermittent drainageways in the uplands. This
soil is deep and well drained. It formed in loess. The
areas range from 10 to 100 acres in size.

Typically, the surface layer is brown, firm silty clay
loam about 5 inches thick. The subsurface layer is
brown, firm silty clay loam about 3 inches thick. The
subsoil is light yellowish brown silty clay loam about 5
inches thick. The underlying material is very pale brown
silt loam to a depth of 60 inches or more. The lower part
is calcareous. Most of the original surface layer has
been removed by erosion, and tillage has mixed the rest
with the upper part of the subsoil. Rills are common after
heavy rains. In some areas, the depth to carbonates is
less than 36 inches.

Included with this soil in mapping are small areas of
Uly soils in lower positions. Uly soils have less clay in
the subsoil than the Hastings soil and have carbonates
higher in the profile. The included soils make up about
12 to 20 percent of this map unit.

Permeability is moderately slow. Available water
capacity is high, and moisture is released to plants
readily. Runoff is rapid. Natural fertility is low, and
organic matter content is moderately low. Tilth is fair; this
soil can be tilled only within a narrow range of moisture
content. The shrink-swell potential is moderate. The
water intake rate is low.

Nearly all of the acreage of this soil is used for crops.
A few areas are irrigated. Some areas have been
seeded to introduced grasses and are used for grazing.

This soil is suited to dryfarmed corn, grain sorghum,
and small grains. Grasses and alfalfa can also be grown
for hay and pasture. In hot, dry summers, crops can be
damaged by lack of moisture. The principal problems are
the hazard of water erosion and the limited precipitation.
Runoff and water erosion can be controlled by terraces,
grassed waterways, and contour farming. Conservation
tillage, which leaves crop residue on the surface,
reduces runoff and conserves moisture. Small gullies can
be shaped and seeded to grass. Grassed field borders
help to control runoff and can be used as turn rows,
roadways, and wildlife habitat. This soil is deficient in
both nitrogen and phosphorus. They can be supplied by
commercial fertilizers and barnyard manure.

This soil is suited to irrigated corn, grain sorghum,
alfalfa, and introduced grasses. This soil is better suited
to sprinkler irrigation than to gravity systems. The
principal hazards are water and wind erosion. Improving
fertility and properly distributing the water are the
important concerns in management. The rate at which
water is applied should match the intake rate of the soil.
Terraces, contour irrigation, grassed waterways, and
crop residue on the surface reduce water and wind
erosion. Nitrogen and phosphate are both needed and
can be supplied by commercial fertilizer and barnyard
manure.
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This soil is suited to range. A permanent plant cover
controls wind and water erosion effectively. Overgrazing
by livestock, haying at the wrong time, or cutting the
grasses too short reduces the protective cover and
causes the native vegetation to deteriorate. Overgrazing
also can result in severe water erosion. Deferment of
grazing or haying helps to maintain or improve the range
condition. Range seeding may be needed to stabilize
severely eroded areas.

This soil is suited to trees and shrubs for windbreaks,
but care is needed to control erosion. Terraces and
contour planting help to prevent erosion and conserve
surface moisture. Survival of adapted species is good
and growth is fair if competing vegetation is controlled by
cultivating between the rows and by using appropriate
herbicides and rototilling within the rows.

The moderately slow permeability of this soil limits
functioning of septic tank absorption fields, but this
problem can generally be overcome by increasing the
size of the absorption field. Sewage lagoons need to be
lined or sealed to prevent seepage, and grading is
required to modify the slope and shape the lagoon.
Foundations for buildings need to be strengthened and
backfilled with coarse materials to prevent damage by
the shrinking and swelling of the soil.

The surface pavement and subbase of roads should
be thick enough to compensate for the low strength of
the soil material. Using coarse-grained material for the
subgrade or base provides the needed strength. Damage
to roads by frost action can be reduced by good surface
drainage. Crowning the road by grading and constructing
adequate side ditches help to provide the needed
surface drainage.

This soil is in capability units llle-8 dryland and llle-3
irrigated, Silty range site, and windbreak suitability group
3.

HdD2—Hastings silty clay loam, 6 to 11 percent
slopes, eroded. This strongly sloping soil is on side
slopes of the uplands. This soil is deep and well drained.
it formed in loess. The areas range from 10 to 60 acres
in size. :

Typically, the surface layer is grayish brown, firm siity
clay loam about 6 inches thick. The subsoil is brown silty
clay loam about 6 inches thick. The underlying material
is very pale brown and pale brown silt loam to a depth of
60 inches or more. The lower part is calcareous. Over
most of the area, the original darkened surface layer has
been removed by erosion and the present surface layer
is tilled subsoil material. In places, the underlying
material is exposed at the surface. Rills are common
after heavy rains. In some areas, the surface layer is
darker and thicker. In places, the subsoil is thin and
weakly developed. In places, the depth to free calcium
carbonate is 20 to 36 inches.

Included with this soil in mapping are smali areas of
Geary and Uly soils. Those soils are in lower positions.
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Geary soils have less clay in the subsoil than the
Hastings soil, and they formed in reddish brown loess.
Uly soils have less clay in the subsoil and have
carbonates higher in the profile. The included soils make
up 5 to 10 percent of this map unit.

Permeability is moderately slow. Available water
capacity is high, and moisture is released to plants
readily. Runoff is rapid. Natural fertility is low, and
organic matter content is moderately low. The shrink-
swell potential is moderate. Tilth is poor; the surface
layer can be tilled only within a narrow range of moisture
content. The water intake rate is low.

Nearly all of the acreage of this soil is used for
dryfarmed crops. A few areas have been seeded to
grasses and are used for grazing.

This soil is suited to dryfarmed corn, grain sorghum,
small grains, and alfalfa. In hot, dry summers, crops can
be damaged by lack of sufficient moisture. The principal
problems are the hazard of water erosion and the limited
precipitation. Runoff and water erosion can be controlled
by terraces, grassed waterways, and contour farming.
Conservation tillage, which leaves the soil covered by
crop residue, controls erosion and runoff. Also effective
is a cropping system that keeps the soil covered with
crop or crop residue most of the time by limiting row
crops and using mostly close-grown crops in the
rotation. Small gullies can be shaped and seeded to
grass. Grassed field borders help to control runoff and
can be used as turn rows, roadways, and wildlife habitat.

Alfalfa and introduced grasses are suitable for
irrigation. Row crops are not so well suited because
water management is more difficult and erosion is a
severe hazard. Terraces, contour irrigation, grassed
waterways, and a mulch of crop residue help to control
water erosion. Sprinkler irrigation is the only method
suitable. Erosion by the combination of rainfall and
irrigation water is difficult to control unless crop residue
is kept on the surface. The rate at which water is applied
should match the intake rate of the soil.

This soil is suited to range. A permanent plant cover
controls wind and water erosion effectively. Overgrazing
by livestock, haying at the wrong time, or cutting the
grasses too short reduces the protective cover and
causes the native vegetation to deteriorate. Overgrazing
also can result in severe water erosion. Deferment of
grazing or haying helps to maintain or improve the range
condition. Range seeding may be needed to stabilize
severely eroded areas.

This soil is suited to trees and shrubs for windbreaks.
Survival of adapted species is good and growth is fair if
competing vegetation is controlled by rototilling or
carefully using appropriate herbicides within the rows or
by cultivating between the rows. Contour planting and
terraces reduce water loss and erosion.

Because of the moderately slow permeability and the
slope of this soil, septic tank absorption fields should be
larger than usual, lines should be laid on the contour,
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and control valves should be installed. For sewage
lagoons, the land must be extensively graded to modify
the siope and shape the lagoon. Dwellings and small
buildings can be designed to fit the slope, or the soil can
be graded to an acceptable slope. Foundations for
buildings need to be strengthened and backfilled with
coarse material to prevent damage by the shrinking and
swelling of the soil.

The surface pavement and subbase of roads should
be thick enough to compensate for the low strength of
the soil material. Using coarse-grained material for the
subgrade or base provides the needed strength. Damage
to roads by frost action can be reduced by good surface
drainage. Crowning the road by grading and constructing
adequate side ditches help to provide the needed
surface drainage.

This soil is in capability units IVe-8 dryland and IVe-3
irrigated, Silty range site, and windbreak suitability group
3.

He—Hobbs silt loam, 0 to 2 percent slopes. This
nearly level soil is on bottom lands of intermittent
drainageways and on high bottom lands adjacent to
major streams. This soil is occasionally flooded, but the
flood waters generally recede within a few hours (fig. 6).
This soil is deep and well drained. It formed in silty
alluvium. The areas range from 3 to 100 acres in size.

Typically, the surface layer is grayish brown, very
friable silt loam about 7 inches thick. The subsurface
layer is dark grayish brown, very friable silt loam about
13 inches thick. The underlying material is silt loam to a
depth of 60 inches or more. The upper part of the
underlying material has a few thin, grayish brown and
dark grayish brown strata; the middle part is light
brownish gray; and the lower part is pale brown.

Included with this soil in mapping are small areas of
Hord soils on rarely flooded stream terraces. Hord soils
are not stratified. The included soils make up less than 5
percent of this map unit.

Permeability is moderate. Available water capacity is
high, and moisture is released to plants readily. Runoff is
slow. Organic matter content is moderate, and natural
fertility is high. Tilth is good. The surface layer is very
friable and can be tilled easily. The water intake rate is
moderate.

Most of the acreage of this soil is cultivated. A few
areas are in native grasses for grazing.

This soil is suited to dryfarmed corn, sorghum, small
grains, and alfalfa. The principal problem is the
occasional flooding. Production of small grains and
alfaifa can be reduced by flooding, but during dry periods
the additional moisture is beneficial to crops. Flooding
can be reduced by diversions and drainage ditches to
intercept runoff and keep it from spreading over a wide
area. Conservation tillage, which leaves crop residue on
the surface as in minimum tillage and stubble mulching,
prevents wind erosion and excessive loss of moisture,
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Figure 6,—Some areas of Hobbs silt loam, 0 to 2 percent slopes,
are flooded after heavy rains.

This soil is suited to irrigated corn, sorghum, soybeans,
and alfalfa. Either gravity or sprinkler systems are
suitable. Land leveling and a tailwater recovery system
are generally needed for gravity irrigation. Floodwater
from higher soil areas should be diverted or intercepted.
Conservation tillage, which leaves crop residue on the
surface, helps to prevent wind erosion and excessive
loss of moisture.

This soil is suited to range. Overgrazing by livestock
and deposition of silt reduce the protective cover and
cause the native vegetation to deteriorate. Deferment of
grazing helps to maintain or improve the range condition.

This soil provides good sites for windbreaks. Survival
and growth of adapted species are good. Competition for
moisture from weeds and grasses can be controlled by
good site preparation, timely cultivation between the
rows, and careful use of selected herbicides and hoeing
by hand or rototilling within the rows.

This soil is not suitable for septic tank absorption fields
or buildings because of the flooding. Other sites should
be found. Sewage lagoons need to be diked as
protection from flooding.

Constructing roads above flood level on suitable, well
compacted fill and providing adequate side ditches and
culverts help to prevent flood damage. Damage to roads
by frost action can be reduced by good surface
drainage. Crowning the road by grading and constructing
adequate side ditches help to provide the needed
surface drainage.
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This soil is in capability units 1lw-3 dryland and llw-6
irrigated, Silty Overflow range site, and windbreak
suitability group 1.

Hf—Hobbs silt loam, channeled. This soil is on
bottom lands of perennial and intermittent drainageways.
Many areas include short, steep streambanks or breaks
to the bottom of the meandering channels. This soil is
frequently flooded after heavy rains. It is deep and well
drained. This soil formed in silty alluvium. The areas are
100 to 800 feet wide and 1 to 20 miles long, and they
range from 5 to 600 acres in size.

Typically, the surface layer is dark grayish brown,
friable silt loam about 5 inches thick. The subsurface
layer is dark grayish brown, friable silt loam with thin
strata of coarser textured and lighter colored material; it
is about 11 inches thick. The underlying material is
stratified dark grayish brown and light brownish gray silt
loam to a depth of 60 inches or more. In some small
areas texture is loam or sandy loam.

Inciuded with this soil in mapping are small areas of
soils that are occasionally flooded. These soils are in
slightly higher positions than the Hobbs soil. The
included soils make up about 5 to 10 percent of this map
unit.

Permeability is moderate, and available water capacity
is high. Runoff is medium. Organic matter content is
moderate, and natural fertility is medium. The water
intake rate is moderate.

Nearly all of the acreage of this soil is in native
grasses for range. A few small areas are in trees and are
used as habitat for woodland wildlife.

The soil is not suitable for cultivation because it is
frequently flooded and the long narrow areas are
traversed by deep, meandering channels.

This soil is suited to range. Overgrazing by livestock
and deposition of silt reduce the protective cover and
causes the native vegetation to deteriorate. Deferment of
grazing or haying helps to maintain or improve the range
condition.

This soil is not suited to trees or shrubs for windbreaks
because of the frequent flooding and deep, meandering
channels. Some areas have a good stand of volunteer
trees and bushes.

This soil is not suitable for sanitary facilities, dwellings,
or buildings because of the flooding and poor site
locations.

Constructing roads on suitable, well compacted fill
above flood level and providing adequate side ditches
and culverts or bridges help to prevent flood damage.
The surface pavement and subbase of roads should be
thick enough to compensate for the low strength of the
soil material. Using coarse-grained material for the
subgrade or base provides the needed strength.

This soil is in capability unit Viw-7 dryland, Silty
Overflow range site, and windbreak suitability group 10.



34

Hg-—Holder silt loam, 0 to 1 percent slopes. This
nearly level soil is on broad upland divides. It is deep
and well drained. This soil formed in loess. The areas
range from 10 to 800 acres in size.

Typically, the surface layer is dark grayish brown, very
friable silt loam about 5 inches thick. The subsurface
layer is dark grayish brown, very friable silt loam about 5
inches thick. The subsoil is about 19 inches thick. The
upper part of the subsoil is grayish brown, friable silty
clay loam; the middle part is brown, friable silty clay
loam; and the lower part is pale brown, friable silt loam.
The underlying material is very pale brown silt loam to a
depth of 60 inches or more and is calcareous in the
lower part. In places, the total thickness of the dark
surface and subsurface layers is more than 20 inches.

Included with this soil in mapping are small areas of
Butler, Crete, and Fillmore soils. Those soils have more
clay in the subsoil and are in positions below the Holder
soil. Fillmore soils are subject to ponding. The included
soils make up 10 to 15 percent of this map unit.

Permeability is moderate, and available water capacity
is high. Runoff is slow. Organic matter content is
moderate, and natural fertility is high. Tilth is generally
good, and the soil is easily tilled within a fairly wide
range of moisture content. The water intake rate is
. moderately low.

Most of the acreage of this soil is cultivated. Some
small areas are in native grasses for grazing.

This soil is suited to dryfarmed corn, grain sorghum,
and small grains. Grasses and alfalfa can be grown for
hay and pasture. The primary concerns in management
are maintaining fertility, conserving moisture, and
reducing wind erosion. Small grains and the first cutting
of alfalfa generally produce well because they grow and
mature in spring when rainfall is highest. Conservation
tillage, which leaves crop residue on the surface as in
no-till planting and stubble mulching, permits planting of
crops without excessive cultivation or loss of soil
moisture. Keeping crop residue on the surface also helps
to maintain the content of organic matter, improves
fertility, and reduces erosion.

This soil is suited to irrigated corn, grain sorghum,
soybeans, and alfalfa. Both gravity and sprinkler systems
are suitable. Most areas need leveling and a tailwater
recovery system for efficient gravity irrigation. Production
can be sustained by applying fertilizer, maintaining a high
plant population, and using an efficient irrigation system.
Keeping crop residue on the surface prevents excessive
loss of soil moisture and reduces erosion.

This soil is suited to range. Overgrazing by livestock,
haying at the wrong time, or cutting the grasses too
short reduces the protective cover and causes the native
vegetation to deteriorate. Overgrazing also can result in
water erosion. Deferment of grazing or haying helps to
maintain or improve the range condition.

This soil provides good sites for windbreaks. Survival
and growth of adapted species are good. Limited rainfall
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is the main problem. Irrigation may be needed until
seedlings are established or during prolonged droughts.
Grasses and weeds compete with seedlings for
moisture. Good site preparation and timely cultivation
between the rows reduce this competition for moisture.
Hoeing by hand, rototilling, or using carefully selected
herbicides controls weeds and grasses within the rows.

This soil is generally suitable for septic tank absorption
fields. Sewage lagoons need to be lined or sealed to
prevent seepage. Foundations for buildings need to be
strengthened and backfilled with coarse material to
prevent damage by the shrinking and swelling of the soil.

The surface pavement and subbase of roads should
be thick enough to compensate for the low strength of
the soil material. Using coarse-grained material for the
subgrade or base provides the needed strength. Damage
to roads by frost action can be reduced by good surface
drainage. Crowning the road by grading and constructing
adequate side ditches help to provide the needed
surface drainage.

This soil is in capability units I-1 dryland and |-4
irrigated, Silty range site, and windbreak suitability group
3.

HgB—Holder silt loam, 1 to 3 percent slopes. This
very gently sloping soil is on convex upland divides. This
soil-is deep and well drained. It formed in loess. The
areas range form 10 to 500 acres in size.

Typically, the surface layer is dark grayish brown, very
friabie silt loam about 5 inches thick. The subsurface
layer is dark grayish brown, very friable silt loam about 7
inches thick. The subsoil is friable and is about 18 inches
thick. It is grayish brown silty clay loam in the upper part
and pale brown silt loam in the lower part. The
underlying material is very pale brown silt loam to a
depth of 60 inches or more and is calcareous in the
lower part. In places, the total thickness of the dark
surface and subsurface layers is more than 20 inches. In
other places, the soil has been graded for irrigation and
the dark layers are as little as 7 inches thick.

Included with this soil in mapping are small areas of
Butler, Crete, and Fillmore soils. Those soils have more
clay.in the subsoil and are in positions below the Holder
soil. Butler and Fillmore soils are subject to ponding. The
included soils make up about 10 to 15 percent of this
map unit.

Permeability is moderate. Available water capacity is
high, and moisture is released to plants readily. Runoff is
medium. Organic matter content is moderate, and natural
fertility is high. Tilth is generally good, and the soil is
easily tilled within a fairly wide range of moisture content.
The water intake rate is moderately low.

Most of the acreage of this soil is cultivated. Some
small areas are in native grasses for grazing.

This soil is suited to dryfarmed corn, grain sorghum,
small grains, and alfalfa. Grasses and alfalfa can be
grown for hay or pasture. The main problem is water
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erosion. Water erosion can be controlled by terraces,
grassed waterways, and contour farming. Grain sorghum
can withstand longer periods of drought than most
crops. Conservation tillage, which keeps crop residue on
the surface as in no-till planting and stubble mulching,
helps to prevent water erosion and loss of soil moisture.
Keeping crop residue on the surface also helps to
maintain the content of organic matter and improves
fertility, tilth, and water intake.

This soil is suited to irrigated corn, grain sorghum,
soybeans, and alfalfa. Both gravity and sprinkler systems
are suitable. Most areas need leveling and a tailwater
recovery system for efficient gravity irrigation. Enough
irrigation water should be applied to meet the needs of
the crops, but it should be applied at a rate that permits
the soil to absorb as much of the water as possible with
the least runoff. Keeping crop residue on the surface
prevents excessive loss of soil moisture, improves tilth
and water intake, and reduces erosion.

This soil is suited to range. A permanent grass cover
controls wind and water erosion effectively. Overgrazing
by livestock, haying at the wrong time, or cutting the
grasses too short reduces the protective cover and
causes the native vegetation to deteriorate. Overgrazing
also can result in water erosion. Deferment of grazing or
haying helps to maintain or improve range condition.

This soil provides good sites for windbreaks. Survival
and growth of adapted species are good. Limited rainfall
is the main problem. If competing vegetation is
controlled or removed by good site preparation and
timely cultivation, the seedlings generaily survive. Using
appropriate herbicides and rototilling control undesirable
grasses and weeds within the rows.

This soil is generally suitable for septic tank absorption
fields. Sewage lagoons need to be lined or sealed to
prevent seepage, and grading may be required to modify
the slope and shape the lagoon. Foundations for
buildings need to be strengthened and backfilled with
coarse material to prevent damage by the shrinking and
swelling of the soil.

The surface pavement and subbase of roads should
be thick enough to compensate for the low strength of
the soil material. Using coarse-grained material for the
subgrade or base provides the needed strength. Damage
to roads by frost action can be reduced by good surface
drainage. Crowning the road by grading and constructing
adequate side ditches help to provide the needed
surface drainage.

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

HgC—Holder silt loam, 3 to 6 percent slopes. This
gently sloping soil is on broad ridges or on side slopes of
drainageways in uplands. This soil is deep and well
drained. It formed in loess. The areas range from 5 to
150 acres in size.
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Typically, the surface layer is grayish brown, friable silt
loam about 5 inches thick. The subsurface layer is dark
grayish brown, less friable silt loam about 7 inches thick.
The subsoil is about 19 inches thick. It is brown, firm silty
clay loam in the upper part; pale brown, firm silty clay
loam in the middle part; and pale brown, friable silt loam
in the lower part. The underlying material is very pale
brown silt loam to a depth of 60 inches or more. The
lower part of the underlying material is calcareous. The
depth to calcium carbonates is less than 40 inches in a
few places.

Included with this soil in mapping are small areas of
Hobbs soils in drainageways in lower positions. Hobbs
soils are stratified, contain less clay than the Holder soil,
and are occasionally flooded. The included soils make
up about 10 to 15 percent of this map unit.

Permeability is moderate. Available water capacity is
high, and moisture is released to plants readily. Runoff is
medium. Natural fertility is high, and organic matter
content is moderate. Tilth is good. The water intake rate
is moderately low.

Most of the acreage of this soil is cultivated. Most
cropland is dryfarmed, though a few areas are irrigated.
Some areas are in native grasses for grazing.

This soil is suited to dryfarmed corn, grain sorghum,
and small grains. Grasses and alfalfa can be grown for
hay and pasture. The hazard of water erosion is the
principal limitation. Runoff and water erosion can be
controlled by terraces, grassed waterways, and contour
farming. A cropping system that keeps the soil covered
with crops or crop residue also reduces runoff and
conserves moisture.

This soil is suited to irrigated corn, grain sorghum,
alfalfa, and introduced grasses. Close-growing crops are
more suitable than row crops. The principal hazards are
water and wind erosion. This soil is suited to sprinkler
systems. Maintaining fertility and properly distributing
water are the important concerns in management. The
rate at which water is applied should match the intake
rate of the soil. Terraces, contour irrigation, grassed
waterways, and crop residue kept on the surface reduce
erosion.

This soil is suited to range. A permanent plant cover
controls wind and water erosion effectively. Overgrazing
by livestock, haying at the wrong time, or cutting the
grasses too short reduces the protective cover and
causes the native vegetation to deteriorate. Overgrazing
also can result in severe water erosion. Deferment of
grazing or haying helps to maintain or improve the range
condition.

This soil provides good sites for windbreaks. Survival
of adapted species is good and growth is fair if
competing vegetation is controlled. Using appropriate
herbicides and rototilling controls undesirable grasses
and weeds within the rows. Contour planting and
terraces reduce erosion and conserve moisture.
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This soil is generally suitable for septic tank absorption
fields. Sewage lagoons need to be lined or sealed to
prevent seepage, and grading is required to modify the
slope and shape the lagoon. Foundations for buildings
need to be strengthened and backfilled with coarse
material to prevent damage by the shrinking and swelling
of the soil. Small buildings can be designed to fit the
slope, or the soil can be graded to an acceptable slope.

The surface pavement and subbase of roads should
be thick enough to compensate for the low strength of
the soil material. Using coarse-grained material for the
subgrade or base provides the needed strength. Damage
to roads by frost action can be reduced by good surface
drainage. Crowning the road by grading and constructing
adequate side ditches help to provide the needed
surface drainage.

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

HgD—Holder silt loam, 6 to 11 percent slopes. This
strongly sloping soi! is on side slopes of uplands. It is
deep and well drained. This soil formed in loess. The
areas range from 10 to 40 acres in size.

Typically, the surface layer is grayish brown, very
friable silt loam about 8 inches thick. The subsoil is
about 8 inches thick. It is grayish brown, friable silty clay
loam in the upper part-and brown, friable silt loam in the
lower part. The underlying material is siit loam to a depth
of 60 inches or more. It is pale brown in the upper part
and very pale brown in the lower part. The underlying
material is calcareous in the lower part.

Included with this soil in mapping are small areas of
Geary, Hobbs, and Uly soils. Those soils are in lower
positions. Geary soils are redder in the subsoil and
underlying material than the Holder soil. Hobbs soils are
in narrow drainageways, are stratified, and are
occasionally flooded. Uly soils contain less clay in the
subsoil and have carbonates nearer the surface. The
included soils make up about 3 to 8 percent of this map
unit.

Permeability is moderate. Available water capacity is
high, and moisture is released to plants readily. Runoff is
rapid. Natural fertility is medium, and organic matter
content is moderate. Tilth is good. The water intake rate
is moderately low.

Nearly all of the acreage of this soil is in native
grasses for grazing or hay.

This soil is suited to dryfarmed sorghum, small grains
and alfalfa. The principal limitation is the hazard of water
erosion. Runoff and water erosion can be controlled by
terraces, grassed waterways, and contour farming.
Conservation tiliage, which leaves crop residue on the
surface, controls erosion. Also effective is a cropping
system that keeps the soil covered with crops or crop
residue by limiting row crops and using mostly close-
growing crops in the rotation. Grassed field borders help
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to control runoff and can be used as turn rows,
roadways, and wildlife habitat.

Alfalfa and introduced grasses are suitable for
irrigation. Row crops are not so well suited because
water management is difficult and erosion is a severe
hazard. Terraces, contour irrigation, grassed waterways,
and a mulch of crop residue help to control water
erosion. Sprinkler irrigation is the only method suitable.
Erosion by the combination of rainfall and irrigation water
is difficult to control. The rate at which water is applied
should match the intake rate of the soil.

This soil is suited to range. A permanent plant cover
controls wind and water erosion effectively. Overgrazing
by livestock, haying at the wrong time, or cutting the
grasses too short reduces the protective cover and
causes the native vegetation to deteriorate. Overgrazing
also can result in severe water erosion. Deferment of
grazing or haying helps to maintain or improve the range
condition.

This soil is suited to trees and shrubs for windbreaks.
Survival of adapted species is good and growth is fair if
competing vegetation is controlled by rototilling or careful
use of appropriate herbicides within the rows or by
cultivating between the rows. Contour planting and
terraces reduce water loss and erosion.

For proper functioning of septic tank absorption fields,
the land should be reshaped and the lines laid on the
contour. Sewage lagoons need to be lined or sealed to
prevent seepage, and grading is required to modify the
slope and shape the lagoon. Dwellings and small
buildings can be designed to fit the slope, or the soil can
be graded to an acceptable slope. Foundations for
buildings need to be strengthened and backfilled with
coarse material to prevent damage by the shrinking and
swelling of the soil.

The surface pavement and subbase of roads should
be thick enough to compensate for the low strength of
the soil material. Using coarse-grained material for the
subgrade or base provides the needed strength. Damage
to roads by frost action can be reduced by good surface
drainage. Crowning the road by grading and constructing
adequate side ditches help to provide the needed
surface drainage.

This soil is in capability units IVe-1 dryland and IVe-4
irrigated, Silty range site, and windbreak suitability group
3.

HhC2—Holder silty clay loam, 3 to 6 percent
slopes, eroded. This gently sloping soil is on side
slopes of intermittent drainageways in the uplands. It is
deep and weli drained. This soil formed in loess. The
areas range from 10 to 100 acres in size.

Typically, the surface layer is pale brown, friable silty
clay loam about 6 inches thick. The underlying material
is light gray and very pale brown silt loam to a depth of
60 inches or more. The lower part of the underlying
material is calcareous. Most of the original surface layer
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has been removed by erosion, and tillage has mixed the
rest with the upper part of the subsoil. Rills are common
after heavy rains. In some areas, the depth to lime is
less than 36 inches.

Included with this soil in mapping are smalil areas of
Hobbs soils in narrow drainageways and Uly soils in
lower positions. Hobbs and Uly soils contain less clay
than the Holder soil. Hobbs soils are stratified and are
occasionally flooded. Uly soils have carbonates nearer
the surface. The included soils make up 12 to 20
percent of this map unit.

Permeability is moderate. Available water capacity is
high, and moisture is released to plants readily. Runoff is
rapid. Natural fertility is low, and organic matter content
is moderately low. Tilth is only fair, and this soil can be
tilled only within a narrow range in moisture content. The
water intake rate is low.

Nearly all of the acreage of this soil is used for crops.
Some areas have been seeded to introduced grasses
and are used for grazing. A few areas of cropland are
irrigated.

This soil is suited to dryfarmed corn, grain sorghum,
and small grains. Grasses and alfalfa can also be grown
for hay and pasture. In hot, dry summers, crops can be
damaged by lack of moisture. The principal limitation is
the hazard of water erosion. Runoff and water erosion
can be controlled by terraces (fig. 7), grassed
waterways, and contour farming. Conservation tillage,
which leaves crop residue on the surface, reduces runoff
and conserves moisture. Small gullies can be shaped
and seeded to grass. Grassed field borders help to
control runoff and can be used as turn rows, roadways,
and wildlife habitat. This soil is deficient in both nitrogen
and phosphorus. They can be supplied by commercial
fertilizer and barnyard manure.

Figure 7.—Terraces reduce soil erosion on Holder silty clay loam,
3 to 6 percent slopes, eroded.
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This soil is suited to irrigated corn, grain sorghum,
alfalfa, and introduced grasses. This soil is suited to
sprinkler systems. The principal hazards are water and
wind erosion. Improving fertility and properly distributing
the water are the important concerns in management.
The rate at which water is applied should match the
intake rate of the soil. Terraces, contour irrigation,
grassed waterways, and crop residue kept on the
surface reduce erosion. Nitrogen and phosphorus are
both needed and can be supplied by commercial
fertilizer and barnyard manure.

“This soil is suited to range. A permanent plant cover
controls wind and water erosion effectively. Overgrazing
by livestock, haying at the wrong time, or cutting the
grasses too short reduces the protective cover and
causes the native vegetation to deteriorate. Overgrazing
also can result in severe water erosion. Deferment of
grazing or haying helps to maintain or improve the range
condition. Range seeding may be needed to stabilize
severely eroded areas.

This soil is suited to trees and shrubs for windbreaks,
but care is needed to control erosion. Terraces and
contour planting reduce erosion and conserve surface
moisture. Survival of adapted species is good and
growth is fair if competing vegetation is controlled by
cultivating between the rows and by using appropriate
herbicides and rototilling within the rows.

This soil is generally suitable for septic tank absorption
fields. Sewage lagoons need to be lined or sealed to
prevent seepage, and grading is required to modify the
slope and shape the lagoon. Foundations for buildings
need to be strengthened and backfilled with coarse
material to prevent damage by the shrinking and swelling
of the soil. Small buildings can be properly designed to
fit the slope, or the soil can be graded to an acceptable
slope.

The surface pavement and subbase of roads should
be thick enough to compensate for the low strength of
the soil material. Using coarse-grained material for the
subgrade or base provides the needed strength. Damage
to roads by frost action can be reduced by good surface
drainage. Crowning the road by grading and constructing
adequate side ditches help to provide the needed
surface drainage.

This soil is in capability units llle-8 dryland and llle-3
irrigated, Silty range site, and windbreak suitability group
3.

HhD2—Holder silty clay loam, 6 to 11 percent
slopes, eroded. This strongly sloping soil is on side
slopes of uplands. This soil is deep and well drained. It
formed in loess. The areas range from 10 to 60 acres in
size.

Typically, the surface layer is brown, friable silty clay
loam about 5 inches thick. The underlying material is
very pale brown silt loam to a depth of 60 inches or
more. The lower part of the underlying material is
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calcareous. Over most of the area, the original darkened
surface layer has been removed by erosion and the
present surface layer is tilled subsoil material. In places,
the underlying material is exposed at the surface. Rills
are common after heavy rains. In some areas, the
surface layer is darker and is more than 5 inches thick.
In places, the depth to carbonates is 20 to 36 inches.

Included with this soil in mapping are small areas of
Geary and Uly soils. Those soils are in lower positions.
Geary soils are redder in the subsoil and underlying
material than the Holder soil. Uly soils contain less clay
in the subsoil and have carbonates nearer the surface.
The inciuded soils make up 5 to 10 percent of this map
unit.

Permeability is moderate. Available water capacity is
high, and moisture is released to plants readily. Runoff is
rapid. Natural fertility is low, and organic matter content
is moderately low. Tilth is poor. The surface layer can be
tiled only within a narrow range in. moisture content. The
water intake rate is low.

Nearly all of the acreage of this soil is used for
dryfarmed crops. A few areas have been seeded to
grasses and are used for grazing.

This soil is suited to dryfarmed corn, grain sorghum,
small grains, and alfalfa. In hot dry summers, crops can
be damaged by lack of sufficient moisture. The principal
fimitation is the hazard of water erosion. Runoff and
water erosion can be controlled by terraces, grassed
waterways, and contour farming. Also effective are
conservation tillage, which keeps the soil covered with
crops or residue, and a cropping system that limits row
crops and uses close-growing crops in the rotation.
Small gullies can be shaped and seeded to grass.
Grassed field borders help to control runoff and can be
used as turn rows, roadways, and wildlife habitat.

Alfalfa and introduced grasses are suitable for
irrigation. Row crops are very poorly suited because
water management is more difficult and erosion is a
severe hazard. Terraces, contour irrigation, grassed
waterways, and a mulich of crop residue help to control
water erosion. Only sprinkler systems are suitable.
Erosion by the combination of rainfall and irrigation water
is difficult to control unless crop residue is kept on the
surface. The rate at which water is applied should match
the intake rate of the soil.

This soil is suited to range. A permanent plant cover
controls wind and water erosion effectively. Overgrazing
by livestock, haying at the wrong time, or cutting the
grasses too short reduces the protective cover and
causes the native vegetation to deteriorate. Overgrazing
also can result in severe water erosion. Deferment of
grazing or haying helps to maintain or improve the range
condition. Range seeding may be needed to stabilize
severely eroded areas.

This soil is suited to trees and shrubs for windbreaks.
Survival of adapted species is good and growth is fair if
competing vegetation is controlled by rototilling or careful
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use of appropriate herbicides within the rows or by
cultivating between the rows. Contour planting and
terraces reduce water loss and erosion.

For proper functioning of septic tank absorption fields,
the land should be reshaped and the lines faid on the
contour. Sewage lagoons need to be lined or sealed to
prevent seepage, and grading is required to modify slope
and shape the lagoon. Dwellings and small buildings can
be designed to fit the slope, or the soil can be graded to
an acceptable slope. Foundations for buildings need to
be strengthened and backfilled with coarse material to
prevent damage by the shrinking and swelling of the soil.

The surface pavement and subbase of roads should
be thick enough to compensate for the low strength of
the soil material. Using coarse-grained material for the
subgrade or base: provides the needed strength. Damage
to roads by frost action can be reduced by good surface
drainage. Crowning the road by grading and constructing
adequate side ditches help to provide the needed
surface drainage.

This soil is in capability units 1Ve-8 dryland and Ve-3
irrigated, Silty range site, and windbreak suitability group
3.

Hk—Holder silt loam, thick surface, 0 to 1 percent
slopes. This nearly level soil is on uplands. it is deep
and well drained. This soil formed in loess. The areas
range from 10 to 300 acres in size.

Typically, the surface layer is gray, very friable silt
loam about 6 inches thick. The subsurface layer is about
19 inches thick. It is dark grayish brown, very friable silt
loam in the upper part and grayish brown, very friable silt
loam in the lower part. The surface of this soil has been
thickened with soil material. The subsoil is about 25
inches thick. The upper part of the subsoil is grayish
brown, friable silt loam; the middle part is brown, firm
silty clay loam; and the lower part is pale brown, friable
silt loam. The underlying material is silt loam. The upper
part is light yellowish brown and the lower part is very
pale brown to a depth of 60 inches or more. The lower
part of the underlying material is calcareous. In places,
the dark upper part is not as thick.

Included with this soil in mapping are small areas of
Butler soils and Ortello loamy substratum soils. Butler
soils have more clay in the subsoil than the Holder soil,
are somewhat poorly drained and subject to ponding,
and are in slight depressions. Ortello loamy substratum
soils have more sand in the surface layer, are not as
dark or as deep as the Holder soil, have a buried silty
soil, and are in slightly higher positions. The included
soils make up about 8 to 15 percent of this map unit.

Permeability is moderate, and available water capacity
is high. Runoff is slow. Organic matter content is
moderate, and natural fertility is high. Tilth is generally
good, and the soil can be easily tilled within a fairly wide
range of moisture content. The water intake rate is
moderately low.



Hamilton County, Nebraska

Most of the acreage of this soil is cultivated. A few
small areas are in native grasses and are used for
grazing.

This soil is suited to dryfarmed corn, grain sorghum,
and small grains. Grasses and alfalfa can be grown for
hay and pasture. The principal concerns in management
are maintaining an adequate supply of moisture and
maintaining fertility. Conservation tillage, which leaves
crop residue on the surface as in no-till planting and
stubble mulching, protects the surface from blowing and
prevents excessive evaporation. Row crops can be
alternated with small grains or with hay and pasture
crops in the rotation to control diseases and insects.

This soil is suited to irrigated corn, grain sorghum,
alfalfa, and soybeans using either sprinkler or gravity
systems. Some land leveling and a tailwater recovery
system are needed for gravity irrigation. Conservation
tillage, which leaves all or part of the crop residue on the
surface as in no-till planting, helps to control wind
erosion and conserves soil moisture. Irrigation water
should be applied to meet the needs of the crop, but it
should be applied at a rate that permits the soil to
absorb as much water as possible with the least runoff.

This soil is suited to range. Overgrazing by livestock,
haying at the wrong time, or cutting the grasses too
short reduces the protective cover and causes the native
vegetation to deteriorate. Overgrazing also can result in
severe water erosion. Deferment of grazing or haying
helps to maintain or improve the range condition.

This soil provides good sites for windbreaks. Survival
and growth of adapted species is generally good. Weeds
and grasses compete with trees for moisture. Good site
preparation and timely cultivation between the tree rows
conserve available moisture. Careful use of selected
herbicides and rototilling control weeds and grasses
within the rows.

This soil is generally suitable for septic tank absorption
fields. Sewage lagoons need to be lined or sealed to
prevent seepage. Foundations for buildings need to be
strengthened and backfilled with coarse material to
prevent damage by the shrinking and swelling of the soil.

The surface pavement and subbase of roads should
be thick enough to compensate for the low strength of
the soil material. Using coarse-grained material for the
subgrade or base provides the needed strength. Damage
to roads by frost action can be reduced by good surface
drainage. Crowning the road by grading and constructing
adequate side ditches help to provide the needed
surface drainage.

This soil is in capability units |-1 dryland and I-4
irrigated, Silty range site, and windbreak suitability group
3.

Hr—Hord silt loam, 0 to 1 percent slopes. This
nearly leve! soil is on stream terraces. It is rarely flooded.
This soil is deep and well drained. It formed in silty
alluvium. The areas range from 5 to 500 acres in size.
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Typically, the surface layer is grayish brown, very
friable silt loam about 5 inches thick. The subsurface
layer is dark grayish brown, very friable silt loam about 9
inches thick. The subsoil is very friable siit loam about 28
inches thick. It is grayish brown in the upper part and
light brownish gray in the lower part. The underlying
material is light brownish gray silt loam with thin strata of
finer textured material to a depth of 60 inches or more.

Included with this soil in mapping are small areas of
Detroit and Hobbs soils. Detroit soils contain more clay
throughout than the Hord soil and are in slightly lower
positions. Hobbs soils are stratified, are occasionally
flooded, and are in narrow drainageways. The included
soils make up about 2 to 8 percent of this map unit.

Permeability is moderate. Available water capacity is
high, and moisture is released to plants readily. Runoff is
slow. Organic matter content is moderate, and natural
fertility is high. Tilth is generally good, and this soil can
be easily tilled within a fairly wide range of moisture
content. The water intake rate is moderate.

Most of the acreage of this soil is used for irrigated
crops. A few small areas are in native grasses, native
woodland, or farmsteads.

This soil is suited to dryfarmed corn, grain sorghum,
small grains, and soybeans. Grasses and alfalfa can be
grown for hay or pasture. The principal concerns in
management are maintaining an adequate supply of
moisture and maintaining fertility. Conservation tilage,
which leaves crop residue on the surface as in minimum
tillage, no-till planting, and stubble mulching, reduces
erosion and prevents excessive evaporation. Crop
diseases and insects can be controlled by alternating
row crops with small grains or with hay and pasture in
the rotation.

This soil is suited to irrigated corn, grain sorghum,
alfalfa, and soybeans using either sprinkler or gravity
systems. Some land leveling and a tailwater recovery
system are generally required for gravity irrigation. Crop
residue should be left on the surface to reduce erosion.
Irrigation water should be applied to meet the needs of
the crop, but it should be applied at a rate that permits
the soil to absorb as much water as possible with the
least runoff.

This soil is suited to range. Overgrazing by livestock,
haying at the wrong time, or cutting the grasses too
short reduces the protective cover and causes the native
vegetation to deteriorate. Overgrazing also can result in
water erosion. Deferment of grazing or haying helps to
maintain or improve the range condition. Proper stocking,
rotation grazing, and using commercial fertilizer improve
pasture of introduced grasses.

This soil provides good sites for windbreaks. Survival
and growth of adapted species is generally good. Weeds
and grasses compete with trees for moisture. Good site
preparation and timely cultivation between the tree rows
conserve available moisture. Careful use of selected
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herbicides and rototilling control weeds and grasses
within the rows.

The rare flooding restricts use of this soil for sanitary
facilities and buildings. Sewage lagoons need to be
diked as protection from flooding. Dwellings and
buildings can be constructed on elevated, well
compacted fill as protection against flooding. Sewage
lagoons also need to be lined or sealed to prevent
seepage.

The surface pavement and base material of roads
should be thick enough to compensate for the low
strength of the soil material. Using coarse-grained
material for the base provides the needed strength.

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

HrB—Hord silt loam, 1 to 3 percent slopes. This
very gently sloping soil is on foot siopes and in low
convex areas on stream terraces. This soil is deep and
well drained. It formed in silty alluvium. The areas range
from 10 to 100 acres in size.

Typically, the surface layer is grayish brown, very
friable silt loam about 5 inches thick. The subsurface
layer is grayish brown, very friable silt loam about 7
inches thick. The subsoil is grayish brown, friable silt
loam about 15 inches thick. The underlying material is
light brownish gray silt loam with thin strata of darker or
lighter colored material; it extends to a depth of 60
inches or more.

Included with this soil in mapping are small areas of
Hobbs and Holder soils. Hobbs soils are stratified, are
occasionally flooded, and are in narrow drainageways.
Holder soils have more clay in the subsoil than the Hord
soil, are not dark to as great a depth, and are in slightly
higher positions. The included soils make up less than
10 percent of this map unit.

Permeability is moderate. Available water capacity is
high, and moisture is released to plants readily. Runoff is
medium. Natural fertility is high, and organic matter
content is moderate. Tilth is good, and this soil can be
tilled within a fairly wide range of moisture content. The
shrink-swell potential is low. The water intake rate is
moderate.

Most of the acreage of this soil is used for irrigated
crops. A few areas are dryfarmed and a few are in native
grasses for grazing.

This soil is suited to dryfarmed corn, grain sorghum,
small grains, and alfalfa. The principal limitation is the
hazard of water erosion. The main concerns in
management are maintaining an adequate supply of
moisture, reducing wind erosion, and maintaining fertility.
Terraces, grassed waterways, and contour farming help
to control water erosion. Conservation tillage, which
leaves crop residue on the surface as in no-till planting
and stubble mulching, reduces erosion and prevents loss
of soil moisture.

Soil Survey

This soil is suited to irrigated corn, grain sorghum, and
soybeans. Grasses and alfalfa can be grown for hay or
pasture. Sprinkler systems are the most suitable. Leaving
crop residue on the surface reduces wind erosion. Row
crops can be grown continuously if a high level of
management is used and a high level of fertility is
maintained. Irrigation water should be applied to meet
the needs of the crop, but it should be applied at a rate
that permits the soil to absorb as much water as
possible with the least runoff.

This soil is suited to range. Overgrazing by livestock,
haying at the wrong time, or cutting the grasses too
short reduces the protective cover and causes the native
vegetation to deteriorate. Overgrazing also can result in
severe water erosion. Deferment of grazing or haying
helps to maintain or improve the range condition.

This soil provides good sites for windbreaks. Survival
of adapted species is good. Weeds and grasses
compete with trees for moisture. Competing plants can
be controlled by cultivating between the rows with a disc
or cultivator. Using appropriate herbicides or rototilling
controls weeds and grasses within the rows.

This soil is generally suitable for sanitary facilities and
dwellings and small buildings. Sewage lagoons need to
be lined or sealed to prevent seepage, and some
grading may be required to modify the slope and shape
the lagoon.

The surface pavement and subbase of roads should
be thick enough to compensate for the low strength of
the soil material. Using coarse-grained material for the
subgrade or base provides the needed strength.

This soil is in capability units lle-1 dryland and lle-6
irrigated, Siity Lowland range site, and windbreak
suitability group 1.

HrC—Hord silt loam, 3 to 6 percent slopes. This
gently sloping soil is on foot slopes or on side slopes of
intermittent drainageways that transect stream terraces.
This soil is deep and well drained. It formed in silty
colluvium and alluvium. The areas are generally long and
narrow and range from 5 to 40 acres in size.

Typically, the surface layer is grayish brown, very
friable silt loam about 5 inches thick. The subsoil is
grayish brown, very friable silt loam about 14 inches
thick. The underlying material is very pale brown silt
toam to a depth of 60 inches or more. In places, the
surface layer is not as thick.

Included with this soil in mapping are small areas of
Hobbs and Holder soils. Hobbs soils are stratified, are
occasionally flooded, and are in narrow drainageways
below the Hord soil. Holder soils have more clay in the
subsoil, are not dark to as great a depth, and are in
similar or higher positions. The included soils make up
less than 7 percent of this map unit.

Permeability is moderate. Available water capacity is
high, and moisture is released to plants readily. Runoff is
medium. Organic matter content is moderate, and natural
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fertility is high. The shrink-swell potential is low. The
water intake rate is moderate.

Most of the acreage of this soil is used for dryfarmed
crops. Only a few areas are irrigated. Some small areas
are in native grasses for grazing.

This soil is suited to dryfarmed corn, grain sorghum,
and small grains. Introduced grasses and alfalfa can be
grown for hay or pasture. Small grains and grain
sorghum are the more dependable crops. The principal
limitation is the hazard of water erosion. Small grains
mature in spring when rainfall is the highest. Grain
sorghum can withstand longer periods of low rainfall in
midsummer. The primary concerns of management are
maintaining fertility, conserving moisture, and reducing
wind and water erosion. Conservation tillage, which
leaves a large amount of crop residue on the surface, as
in minimum tillage, no-till planting, and stubble muiching,
reduces wind erosion, conserves moisture, and improves
fertility. Terraces, grassed waterways, and contour
farming also reduce the rate of runoff and the hazard of
erosion.

This soil is suited to irrigated corn, grain sorghum, and
alfalfa. Either sprinkler or gravity systems can be used,
but this soil is best suited to sprinkler systems. Gravity
irrigation can be used with contour furrows or bench
leveling. The principal hazards are water and wind
erosion. Maintaining fertility and properly distributing the
water are the important concerns in management.
Terraces, contour irrigation, grassed waterways, and
crop residue kept on the surface reduce erosion. The
rate at which water is applied should not exceed the
water intake rate.

This soil is suited to range. A permanent plant cover
controls wind and water erosion effectively. Overgrazing
by livestock, haying at the wrong time, or cutting the
grasses too short reduces the protective cover and
causes the native vegetation to deteriorate. Overgrazing
also can result in water erosion. Deferment of grazing or
haying helps to maintain or improve the range condition.
Range seeding may be needed to stabilize severely
eroded areas.

This soil provides good sites for windbreaks. Survival
of adapted species is good and growth is fair. The
principal hazards are drought and water erosion. Contour
planting and terraces reduce erosion and conserve
moisture. Using appropriate herbicides and rototilling
control undesirable grasses and weeds within the rows.
Areas between the rows can be cultivated with
conventional equipment such as a disc or harrow.

This soil is generally suitable for sanitary facilities and
dwellings and small buildings. Sewage lagoons need to
be lined or sealed to prevent seepage, and grading is
required to modify the slope and shape the lagoon.
Small buildings can be designed to fit the slope, or the
soil can be graded to an acceptable slope.

The surface pavement and subbase of roads should
be thick enough to compensate for the low strength of
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the soil material. Using coarse-grained material for the
subgrade or base provides the needed strength.

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

InB—inavale loamy sand, 0 to 3 percent slopes.
This deep, somewhat excessively drained, nearly level
and very gently sloping, undulating soil is on bottom
lands. This soil is rarely flooded. It is deep and
somewhat excessively drained. This soil formed in sandy
alluvium. The areas are generally long and narrow and
range from 5 to 40 acres in size.

Typically, the surface layer is grayish brown, very
friable loamy sand about 7 inches thick. The upper part
of the underlying material is light brownish gray sand
about 35 inches thick, and the lower part is light gray
loamy sand to a depth of 60 inches or more. The lower
part contains thin strata of finer textured sediment. in a
few small areas, the surface layer is fine sandy loam or
loamy fine sand.

Included with this soil in mapping are small areas of
Alda, Fonner variant, and Platte soils. Alda and Platte
soils are somewhat poorly drained and are in lower
positions than the Inavale soil. Fonner variant soils are
moderately well drained and are also in lower positions.
The included soils make up 5 to 10 percent of this map
unit.

Permeability is rapid, and available water capacity is
low. This soil releases moisture readily to plants but
tends to lose much of it to deep percolation. Runoff is
slow. Natural fertility and organic matter content are low.
The surface layer is loose and can be easily tilled within
a wide range in moisture content. The water intake rate
is very high.

Most of the acreage of this soil is in native grasses
and is used for range. A few areas are cultivated.

This soil is poorly suited to dryfarmed corn, sorghum,
small grains, introduced grasses, and alfalfa. Small
grains and the first cutting of alfalfa are generally the
most dependable crops, because they grow in spring
when rainfall is highest. The main limitations are the
hazard of wind erosion and droughtiness. Keeping a
cover of crop residue on the soil most of the time
reduces wind erosion, conserves moisture, and maintains
fertility. Wind erosion can also be reduced by
stripcropping, conservation tillage, grassed field borders,
and narrow windbreaks.

This soil is-very poorly suited to irrigated corn, alfalfa,
small grains, grasses, and legumes. Only sprinkler
systems are suitable. The principal hazard is wind
erosion. Application of water must be light but frequent
to avoid excessive leaching of plant nutrients and
because the available water capacity is low. A large
amount of crop residue on the surface, stripcropping,
field windbreaks, and conservation tillage help to control
wind erosion.
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The use of this soil for range controls wind erosion
effectively. Overgrazing by livestock, haying at the wrong
time, or cutting the grasses too short reduces the
protective cover and causes the native vegetation to
deteriorate. Deferment of grazing or haying helps to
maintain or improve the range condition.

This soil provides good sites for windbreaks. Growth
and survival of adapted species are fair. Lack of
adequate moisture is the main limitation, and wind
erosion is the principal hazard. Wind erosion can be
prevented by maintaining sod or other vegetation
between the rows. Undesirable weeds and grasses,
which compete with trees for moisture, can be controlled
by careful use of appropriate herbicides. Irrigation
provides supplemental moisture during periods of low
rainfall. Cultivation generally should be restricted to the
tree rows and a cover crop planted between the rows.

This soil is not suitable for septic tank absorption fields
because of the possibility of contaminating the ground
water. Sewage lagoons need to be sealed or lined to
prevent seepage. The walls or sides of shallow
excavations can be temporarily shored to prevent
sloughing or caving. Dwellings and buildings can be
constructed on elevated, well compacted fifl as
protection against flooding.

Constructing roads on suitable, well compacted fill
above flood level and providing adequate side ditches
and culverts help to prevent flood damage.

This soil is in capability units IVe-5 dryland and llle-11
irrigated, Sandy Lowland range site, and windbreak
suitability group 5.

Ma—Massie silt loam, 0 to 1 percent slopes. This
nearly level soil is in the lowest, wettest parts of
depressions or basins on the uplands. Water is generally
ponded during the growing season (fig. 8). This soil is
deep and very poorly drained. It formed in loess and in
material washed from adjacent areas. The areas of this
soil are somewhat oblong or oval and range from 5 to
180 acres in size.

Typically, there is a layer of partially decayed leaves
and stems on the surface. The surface layer of the
mineral soil is dark gray, very friable silt loam about 3
inches thick. The subsurface layer is gray, friable silt
ioam about 1 inch thick. The subsoil is about 52 inches
thick. The upper part of the subsoil is dark gray and dark
grayish brown, very firm silty clay; the next part is grayish
brown, very firm silty clay; and the lower part is grayish
brown, firm silty clay loam. The underlying material is
brown silt loam to a depth of 60 inches or more. In some
areas, the surface layer is silty clay loam and there is no
subsurface layer. In some places soil is thinner over the
underlying material. The thin organic layer is lacking and
ponding is of shorter durations, and therefore the soil is
not as poorly drained.

‘Included with this soil in mapping are small areas of
poorly drained Fillmore soils in slightly higher positions.

Soil Survey

Figure 8.—Massie soils provide excellent habitat for waterfowl.

Fillmore soils have a thicker surface soil over the
underlying material than the Massie soil, do not have the
thin organic layer, have shorter periods of ponding, and
are poorly drained. Areas of open water, which are
devoid of vegetation, are also included. Inclusions make
up less than 5 percent of this map unit.

Permeability is very slow. Available water capacity is
high, but moisture is released to plants only slowly. This
soil is ponded for very long periods from March through
August. Organic matter content is high, and natural
fertility is medium. The shrink-swell potential is high in
the subsoil. This soil has a perched seasonal high water
table. In wet years, the soil is covered with about 2 feet
of water most of the time. In dry years, the water table is
about 1 foot below the surface.

This soil supports wetland vegetation and is used
principally for wildlife habitat.
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This soil is unsuitable for dryland or irrigated farming,
range, or windbreaks because it is ponded for very long
periods.

This soil is suitable for wetland wildlife habitat.
Potential is very poor for grain and seed crops, grasses
and legumes, and wild herbaceous plants. Adjacent
higher areas can provide these for wildlife food, shelter,
and nesting. Potential for wetland plants is good. The
vegetation includes sedges, rushes, cattails, perennial
smartweed, arrowhead, pondweed, and reed
canarygrass. Waterfowl such as geese and ducks are
_the primary users of this habitat. Openland wildlife, such
as pheasants, occasionally use these areas for shelter in
dry seasons when the ponded water is frozen in winter.
Hunting is the main recreational use. Although potential
for developing shallow water areas is good, low rainfall
in summer and fall of some years can dry up the basins.

This soil is not suitable for septic tank absorption
fields, sewage lagoons, shallow excavations, dwellings,
or buildings because of the ponding. Other sites should
be found.

Constructing roads on suitable, well compacted fill
above the ponding and providing adequate side ditches
and culverts help to prevent damage by ponded water.
The surface pavement and subbase of roads should be
thick enough to compensate for the low strength of the
soil material. Using coarse-grained material for the
subgrade or base provides the needed strength. Damage
to roads by frost action can be reduced by good surface
drainage and by a gravel moisture barrier in the
subgrade. Crowning the road by grading and
constructing adequate side ditches help to provide the
needed surface drainage.

This soil is in capability unit VIliw-8 and windbreak
suitability group 10.

Or—Ortello fine sandy loam, 0 to 1 percent slopes.
This nearly level soil is on stream terraces. This soil is
deep and well drained. It formed in sandy and loamy
sediment. The areas range from 10 to 100 acres in size.

Typically, the surface layer is grayish brown, very
friable fine sandy loam about 5 inches thick. The
subsurface layer is grayish brown, very friable fine sandy
loam about 7 inches thick. The subsoil is pale brown,
very friable fine sandy loam about 28 inches thick. The
underlying material is very pale brown sandy loam to a
depth of 60 inches or more. In a few areas, the
underlying material is sand below a depth of 40 inches.
In some small areas in swales on lower parts of the
landscape, the surface layer is loam.

Included with this soil in mapping are small areas of
Cozad soils. Cozad soils have more clay in the subsoil
than the Ortello soil, are stratified in the underlying
material, and are rarely flooded. The included soils make
up about 8 to 15 percent of this map unit.

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

Most of the acreage of this soil is farmed. Many areas
are irrigated. A small acreage is range.

This soil is suited to dryfarmed corn, grain sorghum,
small grains, and alfalfa. The principal limitation is the
hazard of soil blowing. Conservation tillage, which leaves
crop residue on the surface as in stubble mulching or
no-till planting, helps to prevent wind erosion and
conserves moisture. Returning crop residue to the soil
also helps to maintain and improve the organic matter
content and fertility.

This soil is suited to irrigated corn, grain sorghum, and
alfalfa. The principal hazard is soil blowing. This soil is
suited to either gravity or sprinkler systems. The
moderately high intake rate of this soil makes short runs
and frequent irrigation desirable. Some land leveling and
a tailwater recovery system are generally needed for
gravity irrigation. Conservation tillage, which leaves crop
residue on the surface as a mulch and minimizes tillage
as in no-till planting, helps to control soil blowing.

The use of this soil for range controls erosion
effectively. Overgrazing by livestock, haying at the wrong
time, or cutting the grasses too short reduces the
protective cover and causes the native vegetation to
deteriorate. It also can cause severe soil blowing.
Deferment of grazing or haying helps to maintain or
improve the range condition.

For windbreaks, this soil is suited to trees and shrubs
that tolerate a soil that is somewhat droughty. Survival
and growth are fair. Wind erosion can be controlled by
maintaining strips of sod or other cover between tree
rows. Careful application of appropriate herbicides or
rototilling controls weeds within the rows.

This soil readily absorbs the effluent from septic tank
absorption fields but does not adequately filter the
effluent, which can contaminate the ground water.
Sewage lagoons need to be lined or sealed to prevent
seepage. This soil is generally suitable for building sites.
The walls or sides of shallow excavations can be
temporarily shored to prevent caving or sloughing.

Damage to roads by frost action can be reduced by
good surface drainage. Crowning the road by grading
and constructing adequate side ditches help to provide
the needed surface drainage.

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

OrB—Ortello fine sandy loam, 1 to 3 percent
slopes. This very gently sloping soil is on stream
terraces. This soil is deep and well drained. It formed in
sandy and loamy sediment. The areas range from 15 to
150 acres in size.
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Typically, the surface layer is dark grayish brown, very
friable fine sandy loam about 5§ inches thick. The
subsurface layer is dark grayish brown, very friable fine
sandy loam about 5 inches thick. The subsoil is about 24
inches thick. It is grayish brown, very friable fine sandy
loam in the upper part and pale brown sandy loam in the
lower part. The underlying material is pale brown sandy
loam to a depth of 60 inches. Some areas are more
steeply sloping.

Included with this soil in mapping are small areas of
Thurman soils, which are in slightly higher positions than
the Ortello soils. Thurman soils contain more sand and
are somewhat excessively drained. The included soils
make up about 10 percent of this map unit.

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

Most of the acreage of this soil is farmed. Some areas
are irrigated. A small acreage is range.

This soil is suited to dryfarmed corn, grain sorghum,

. small grains, and alfalfa. The principal limitation is the
hazard of soil blowing. Conservation tillage, which leaves
crop residue on the surface as in stubble mulching or
no-till planting, helps to prevent wind erosion and
conserves moisture. Returning crop residue to the soil
also helps to maintain and improve the organic matter
content and fertility.

This soil is suited to irrigated corn, grain sorghum,
soybeans, and alfalfa. The principal hazard is wind
erosion. This soil is best suited to sprinkler systems.
Conservation tillage, which leaves crop residue on the
surface as a mulch, helps to control soil blowing.

The use of this soil for range controls soil blowing and
water erosion effectively. Overgrazing by livestock,
haying at the wrong time, or cutting the grasses too
short reduces the protective cover and causes the native
vegetation to deteriorate. Overgrazing also can cause
severe soil blowing. Deferment of grazing or haying
helps to maintain or improve the range condition.

For windbreaks, this soil is suited to trees and shrubs
that tolerate a soil that is somewhat droughty. Survival
and growth are fair. Soil blowing can be controlled by
maintaining strips of sod or other cover between tree
rows. Careful application of appropriate herbicides,
hoeing by hand, or rototilling controls weeds within the
rows. Survival and growth can be increased by using
supplemental irrigation methods, such as drip irrigation,
during periods of insufficient rainfall.

This soil readily absorbs the effluent from septic tank
absorption fields but does not adequately filter the
effluent, which can contaminate the ground water.
Sewage lagoons need to be lined or sealed to prevent
seepage. This soil is generally suitable for building sites.

Soil Survey

Walls and sides of shallow excavations can be
temporarily shored to prevent sloughing or caving.

Damage to roads by frost action can be reduced by
good surface drainage. Crowning the road by grading
and constructing adequate side ditches help to provide
the needed surface drainage.

This soil is in capability units llle-3 dryland and Ille-8
irrigated, Sandy range site, and windbreak suitability
group 5.

Ov—Ortello loam, loamy substratum, 0 to 1
percent slopes. This nearly level soil is on uplands. It is
deep and well drained. This soil formed in sandy and
loamy sediment. The areas range from 5 to 60 acres in
size.

Typically, the surface layer is gray, very friable loam
about 5 inches thick. The subsurface layer is about 17
inches thick. It is grayish brown, very friable foam in the
upper part and grayish brown, very friable fine sandy
loam in the lower part. The underlying material is grayish
brown sandy loam to a depth of 38 inches. Beneath this
is a buried silty soil. The buried layer is gray silt loam
about 4 inches thick. Below this is pale brown silt loam
about 8 inches thick. The underlying material is very pale
brown silt loam to a depth of 60 inches. In some places,
the buried soil is loam to a depth of 60 inches.

Included with this soil in mapping are small areas of
Holder thick surface soils, which contain more clay
throughout the profiie than the Ortello soil and are in
slightly lower positions. The included soils make up 5 to
10 percent of this map unit.

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

Most of the acreage of this soil is farmed. Many areas
are irrigated. Only a small acreage is range.

This soil is suited to dryfarmed corn, sorghum, and
small grains. Grasses and alfalfa can be grown for hay
and pasture. This soil is better suited to dryfarmed crops
than some Ortello soils because the silty buried soil
holds more water within the root zone for use by plants.
The principal concerns in management are maintaining
fertility and organic matter content. Conservation tillage,
which leaves crop residue on the surface as in no-till
planting and stubble mulching, reduces wind erosion and
conserves soil moisture.

This soil is suited to irrigated corn, sorghum, soybeans,
and alfalfa. Both sprinkler and gravity systems are
suitable. Generally, some land leveling and a tailwater
recovery system are needed for gravity irrigation. A
mulch of crop residue on the surface, minimum tillage,
and field windbreaks help to control soil blowing.
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The use of this soil for range controls soil blowing
effectively. Overgrazing, haying at the wrong time, and
cutting the grasses too short reduces the protective
cover and causes the native vegetation to deteriorate
and can also cause soil blowing. Deferment of grazing or
haying helps to maintain or improve the range condition.

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

The moderate permeability of this soil limits functioning
of septic tank absorption fields, but this problem can
generally be overcome by increasing the size of the field.
This soil is suitable for dwellings and small buildings.
Sewage lagoons need to be lined or sealed to prevent
seepage.

Damage to roads by frost action can be reduced by
good surface drainage. Crowning the road by grading
and constructing adequate side ditches help to provide
the needed surface drainage.

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

OvB—Ortello loam, loamy substratum, 1 to 3
percent slopes. This very gently sloping soil is on
uplands. It is deep and well drained. This soil formed in
sandy and loamy sediment. The areas are generally long
and narrow in shape and range from 10 to 100 acres in
size.

Typically, the surface layer is gray, very friable loam
about 5 inches thick. The subsurface layer is dark gray,
friable loam about 13 inches thick. The underlying
material is gray fine sandy loam to a depth of 32 inches.
Beneath this is a buried silty soil. The upper part is dark
gray silt loam about 10 inches thick. Below this is light
brownish gray silt loam about 8 inches thick. The
underlying material is pale brown silt loam to a depth of
60 inches. In some areas, the subsoil has thin strata of
coarser textured material. Some areas are more steep.

Included with this soil in mapping are small areas of
Holder thick surface soils, which contain more clay
throughout the profile than the Ortello soil and are in
slightly lower positions. Also included are small areas of
silty Uly soils. Uly soils do not have a buried soil below a
depth of 20 inches and have less sand in the upper part
of the profile. The included soils make up 5 to 10
percent of the map unit.

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

Most of the acreage of this soil is farmed. Many areas
are irrigated. Only a small acreage is range.

This soil is suited to dryfarmed corn, sorghum, and
small grains. Grasses and alfalfa can be grown for hay
and pasture. This soil is better suited to dryfarmed crops
than some Ortello soils because the silty substratum
holds more water within the root zone for use by plants.
The principal concerns in management are water
erosion, soil blowing and maintaining fertility and organic
matter content. Conservation tillage, which leaves crop
residue on the surface as in no-till planting and stubble
mulching, reduces water erosion and soil blowing and
conserves soil moisture.

This soil is suited to irrigated corn, sorghum, soybeans,
and alfalfa. Sprinkler systems are most suitable. Leaving
a mulch of crop residue on the surface, keeping tillage to
a minimum, and planting field windbreaks help to control
soil blowing.

The use of this soil for range controls wind erosion
effectively. Overgrazing by livestock, haying at the wrong
time, or cutting the grasses too short reduces the
protective cover and causes the native vegetation to
deteriorate. Overgrazing also can result in wind erosion.
Deferment of grazing or haying helps to maintain or
improve the range condition.

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

The moderate permeability of this soil limits functioning
of septic tank absorption fields, but this problem can
generally be overcome by increasing the size of the field.
This soil is generally suitable for dwellings and small
buildings. Sewage lagoons generally need to be sealed
or lined to prevent seepage.

Damage to roads by frost action can be reduced by
good surface drainage. Crowning the road by grading
and constructing adequate side ditches help to provide
the needed surface drainage.

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

Pb—Pits and Dumps. These miscellaneous areas are
on bottom lands. They consist mainly of mounds of sand
and overburden and the adjacent pits. Sand and gravel
are stockpiled for use in construction. The pits contain
water. Also included is an area of pumping equipment,
roads, and loading docks. Flooding is rare over most of
the area. The areas range from 5 to 80 acres in size.

Typical material in this map unit consists of a mixture
of fine sand, medium sand, and coarse sand. There is no
development of a soil profile.
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Included in mapping are smalt areas of somewhat
poorly drained Platte and Alda soils and areas of shallow
Gothenburg soils. Those soils are in lower positions. The
included soils make up 3 to 8 percent of the map unit.

Permeability of the material is rapid or very rapid.
Available water capacity is very low, and runoff is very
slow. Organic matter content is very low, and natural
fertility is low. The level of the water in the pits generally
is 2 to 8 feet below the land surface.

Most of the acreage of this unit is used for commercial
mining of sand and gravel. A few areas have cottages.
The water-filled pits are used for recreation and as
wetland wildlife habitat.

Areas of this map unit are generally not suited to
farming, range, windbreaks, or other agricultural pursuits.
The mounds of sand are generally devoid of vegetation.
In areas that are no longer actively mined, the vegetation
gradually reestablishes itself.

Cottonwoods, willows, and pine can be planted by
hand in either individual or scattered plantings. The trees
need special care after planting to survive. They need
protection from blowing sand, either by a native cover or
by a wooden barrier. Newly planted trees may need
supplemental watering to keep them alive. Establishing
grass, shrubs, and trees around summer cottages is
generally difficult.

This unit is suitable for the development of
recreational areas. Roads can be built for access to
lakes and picnic areas. In places, the fine sand makes
ideal beaches. Areas can be developed for swimming by
grading part of the sand back into the pits to reduce the
depth of the water. Some of the pits are 35 to 55 feet
deep.

Contamination of the ground water is possible with all
types of sanitary facilities. Septic tank absorption fields
are not suitable because of wetness and flooding.
Sewage lagoons are not suitable because of flooding,
rapid seepage, and wetness. Other sites should be
found. In some areas, summer cottages have been built
around the shoreline of the pits. There is a risk of
flooding. Buildings should be constructed on the highest
parts of this map unit. In shallow excavations, shoring or
other special care is needed to prevent caving of the
loose sand.

This soil is in capability unit Vilis-8 and windbreak
suitability group 10.

Pt—Platte loam, 0 to 1 percent slopes. This nearly
level soil is on bottom lands. It is commonly in shallow,
nearly flat abandoned stream channels but is also in
slightly higher areas above the channels. This soil is
occasionally flooded. It is somewhat poorly drained and
is shallow over fine sand or gravelly sand. This soil
formed in alluvium. The areas are generally elongated in
shape and range from 10 to 300 acres in size.

Typically, the surface layer is dark gray, very friable,
calcareous loam about 7 inches thick. The next layer is
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light gray, friable, calcareous fine sandy loam about 5
inches thick. The upper 4 inches of the underlying
material is very pale brown, mottled fine sand, and the
lower part is very pale brown gravelly sand to a depth of
60 inches or more.

Included with this soil in mapping are small areas of
somewhat poorly drained Alda soils in slightly higher
positions. Alda soils are coarser sand or gravelly sand
below a depth of 20 to 40 inches and have more clay
throughout. The included soils make up 10 to 15 percent
of this map unit.

Permeability is moderate in the upper part and very
rapid in the lower part. Available water capacity is low.
Runoff is slow. Natural fertility is low, and organic matter
content is moderately low. Tilth is good. Root
development is restricted almost entirely to the layers
above the fine sand or gravelly sand. The seasonal high
water table is at a depth of about 1 foot in most wet
years and about 2 feet in most dry years.

Most of the acreage of this soil is in native grasses
and is used for hay and range. A few areas are
cultivated, and most of these are irrigated.

This soil is poorly suited to dryfarmed grain sorghum,
close-growing crops, and grasses. The main problems
are wetness from the water table and flooding. Tillage is
generally delayed in early spring. The fluctuating water
table provides supplemental water for crops in spring,
but this soil tends to be droughty in late summer when
the water table is lowest. Conservation tillage of row
crops, such as no-till planting, helps to prevent wind
erosion and conserves moisture.

This soil is poorly suited to irrigated corn, grain
sorghum, and introduced grasses. Sprinkler systems are
most suitable. Land leveling is generally needed for
gravity irrigation, but deep cuts should be avoided to
prevent exposing the coarse material. Because of the
very rapid permeability of the underlying material and the
low available water capacity of this soil, applications of
irrigation water and fertilizer must be light but frequent. In
most years, tillage is delayed in spring by wetness from
the high water table. Conservation tillage, which keeps
crop residue on the surface, helps to maintain the
organic matter content of the soil and reduces wind
erosion in winter.

This soil is suited to range. Grazing when the soil is
wet, however, causes surface compaction and poor tilth.
Overgrazing, haying at the wrong time, or cutting the
grasses too short reduces the protective cover and
causes the native vegetation to deterioriate. Deferring
grazing or haying and restricting use during very wet
periods prevents overgrazing and helps to maintain good
range condition.

This soil is suited to windbreaks. Trees and shrubs
that tolerate the spring wetness should be used.
Establishing the trees and cultivating can be difficult in
wet years. Weeds and grasses can be controlled by
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cultivating between the rows, rototilling within the rows,
and hoeing by hand near the trees.

This soil is not suited to septic tank absorption fields
or buildings because of the flooding and wetness. Other
sites should be found. Sewage lagoons must be
constructed on fill to raise the bottom of the lagoon
above the seasonal high water table. Lagoons also need
to be diked as protection from flooding, and they need to
be lined or sealed to prevent seepage.

Constructing roads on suitable, well compacted fill
above the flood level and providing adequate side
ditches and culverts help to prevent flood damage and
wetness. Damage to roads by frost action can be
reduced by good surface drainage and a gravel moisture
barrier in the subgrade. Crowning the road by grading
and constructing adequate side ditches help to provide
the needed surface drainage.

This soil is in capability units IVw-4 dryland and IVw-13
irrigated, Subirrigated range site, and windbreak
suitability group 2S.

Ru—Rusco silt loam, 0 to 1 percent slopes. This
nearly level soil is in bottoms of swales and depressions
on uplands. These areas are rarely flooded. This soil is
deep and moderately well drained. It formed in recent
loess and alluvium. The areas range from 5 to 40 acres
in size.

Typically, the surface layer is grayish brown, friable silt
loam about 7 inches thick. The subsurface layer is dark
gray, friable silt loam about 7 inches thick. The subsoil is
about 14 inches thick. It is grayish brown, friable silty
clay loam in the upper part and pale brown, friable,
mottled silt loam in the lower part. The underlying
material is silt loam to a depth of 60 inches or more. The
upper part is light gray and the lower part is pale yellow
with mottles. In places the thickness of the surface layer
has been altered by land leveling.

Included with this soil in mapping are small areas of
Butler soils in basins lower than the Rusco soil and Uly
soils in slightly higher positions. Butler soils contain more
clay in the subsoil, and Uly soils have less clay. The
included soils make up about 5 to 10 percent of this map
unit.

Permeability is moderately slow, and available water
capacity is high. Runoff is slow. Organic matter content
is moderate, and natural fertility is medium. Tilth is
generally good in the friable surface layer. The shrink-
swell potential is moderate in the subsoil. The seasonal
perched water table is at a depth of about 2 feet in most
wet years and about 4 feet in most dry years. The water
intake rate is moderately low.

Most of the-acreage of this soil is used for irrigated
crops. A few small areas are in native grasses for
grazing.

This soil is suited to dryfarmed corn, grain sorghum,
small grains, and alfalfa. Wetness following heavy rains
can delay tillage in spring of some years. Small grains
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and sorghum are more dependable than row crops
because small grains mature in spring when rainfall is
highest and grain sorghum can withstand longer periods
when rainfall is low. The primary concerns in
management are maintaining fertility, conserving
moisture, and reducing wind erosion. Conservation
tillage, which leaves crop residue on the surface as in
no-till planting and stubble mulching, reduces wind
erosion and prevents evaporation. Returning crop
residue to the soil also helps to maintain and improve
tilth, fertility, and water intake.

This soil is suited to irrigated corn, grain sorghum,
soybeans, and alfalfa. Both gravity and sprinkler systems
are suitable. Land leveling and a tailwater recovery
system improve surface drainage and increase efficiency
of gravity irrigation systems. In some years, tillage is
delayed in spring by excessive wetness. Irrigation water
should be applied to meet the needs of the crop, but it
should be applied at a rate that permits the soil to
absorb as much water as possible with the least runoff.
Conservation tillage, which leaves crop residue on the
surface, improves tilth and water intake.

This soil is suited to range. Overgrazing by livestock,
haying at the wrong time, or cutting the grasses t00
short reduces the protective cover and causes the native
vegetation to deteriorate. Overgrazing when the soil is
wet can cause surface compaction, which reduces water
intake. Deferment of grazing or haying helps to maintain
or improve the range condition.

This-soil provides good sites for windbreaks. Survival
and growth are good if the species selected tolerate
occasional wetness. Seedlings generally survive and
grow well if competing vegetation is controlled or
removed by good site preparation, timely cultivation
between the rows, and careful use of appropriate
herbicides or rototilling within the rows.

The rare flooding and the wetness restrict use of this
soil for sanitary facilities and buildings. Septic tank
absorption fields can be constructed in fill above the
seasonal high water table. Sewage lagoons need to be
diked as protection from flooding.

Damage to roads by frost action can be reduced by
good surface drainage and by a gravel moisture barrier
in the subgrade. Crowning the road by grading and
constructing adequate side ditches help to provide the
needed surface drainage.

This soil is in capability units llw-3 dryland and |-4
irrigated, Silty Lowland range site, and windbreak
suitability group 1.

Sc—Scott silt loam, 0 to 1 percent slopes. This
nearly level claypan soil is on bottoms of depressions in
the uplands. This soil is frequently ponded for several
months after heavy rains. This soil is deep and poorly
drained. It formed in loess. The areas are commonly
irregular in shape and range from 5 to 200 acres in size.
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Typically, the surface layer is gray, friable silt loam
about 5 inches thick. The subsurface layer is light gray,
very friable silt loam about 2 inches thick. The subsoil is
about 36 inches thick. The upper part is dark gray, very
firm clay; the middie part is grayish brown, firm silty clay;
and the lower part is light brownish gray, mottled, firm
silty clay loam. The underlying material is pale brown,
calcareous silt loam to a depth of 60 inches or more. In
some places, the combined thickness of the surface and
subsurface layers is greater and the soil is better
drained. In places, a thin layer of organic material is on
the surface and the soil is very poorly drained.

Included with this soil in mapping are small areas of
Butler soils. Butler soils are better drained than the Scott
soil and are in slightly higher positions within the
depressions. Butler soils have a thicker surface layer and
a less distinct subsurface layer and are somewhat poorly
drained. The included soils make up less than 10
percent of the map unit.

Permeability is very slow. Available water capacity is
high, but moisture is released to plants only slowly.
Water is ponded, and water is lost mainiy by
evaporation. Organic matter content is moderate, and
natural fertility is medium. Tilth is fair. The shrink-swell
potential is low in the surface layer and high in the
subsoil. The perched seasonal high water table is 6
inches above the surface to 1 foot below the surface,
mainly from March through August. The water intake rate
is low.

Nearly two-thirds of the acreage of this soil is used as
habitat for wetland wildlife. The rest is cultivated, but
crops generally grow poorly unless a high level of
management is used.

This soil is poorly suited to dryfarmed crops. The
principal limitation is ponding following heavy rains.
There are no natural drainage outlets. Grain sorghum
and wheat can be grown in dry years, but in most years
crops are lost. This soil is difficult to work because tillage
commonly mixes the surface layer with the upper part of
the very firm, clayey subsoil. Wind erosion is a hazard in
dry years unless the soil is protected by crop residue.

A few areas of this soil are irrigated. Irrigation is
feasible only where the ponding has been corrected by
land leveling to fill the basin, surface drainage if a
suitable outlet is available, and use of diversions or other
methods to intercept water from higher areas.

This soil is not suited to range or windbreaks. Annual
grasses, sedges, and weeds such as smartweed are the
common plants on this soil.

This soil is not suitable for septic tank absorption
fields. Sewage lagoons need to be constructed on fill to
raise the bottom of the lagoon above the perched
seasonal high water table. Dwellings also need to be
constructed on raised, well compacted fill above the
perched high water table. Foundations for buildings need
to be strengthened and backfilled with coarse material to
prevent damage by the shrinking and swelling of the soil.
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The surface pavement and subbase of roads should
be thick enough to compensate for the low strength of
the soil material. Using coarse-grained material for the
subgrade or base provide the needed strength.
Constructing roads on suitable, well compacted fill above
the ponding level and providing adequate side ditches
and culverts help to prevent damage by ponding and
wetness. Damage to roads by frost action can be
reduced by good surface drainage and by a gravel
moisture barrier in the subgrade. Crowning the road by
grading and constructing adequate side ditches help to
provide the needed surface drainage.

This soil is in capability unit IVw-2 dryland and
windbreak suitability group 10.

Sd—Scott silty clay loam, drained, 0 to 1 percent
slopes. This nearly level claypan soil is in the lowest
part of depressions on the uplands. This soil is
occasionally ponded for short periods after heavy rains.
This soil is deep and somewhat poorly drained. It formed
in loess. Areas of this soil were originally poorly drained
or very poorly drained basins or depressions. Tile
systems provide surface drainage and permit more
frequent tillage. The areas of this soil are roughly oval or
circular and range from 20 to 160 acres in size.

Typically, the surface layer is dark gray, firm silty clay
loam about 4 inches thick. The subsoil is dark gray, very
firm silty clay in the upper part; gray, very firm silty clay
in the middle part; and grayish brown, firm silty clay loam
in the lower part. The subsoil is about 42 inches thick.
The underlying material is pale brown silty clay loam to a
depth of 60 inches. Commonly, the surface and
subsurface layers have been mixed with the upper part
of the subsoil. In some places, the combined thickness
of the surface and subsurface layers is greater and the
soil is somewhat poorly drained.

Included with this soil in mapping are small areas of
Butler soils in slightly higher parts of the depressions or
basins. Butler soils have a thicker surface layer and a
less distinct subsurface layer than the Scott soil and are
somewhat poorly drained. The included soils make up 3
to 8 percent of this map unit.

Permeability is very slow. Available water capacity is
high, but moisture is released to plants only slowly.
Runoff is very slow, and water is ponded for several
days after rains. Organic matter content is moderate,
and natural fertility is medium. Tilth is poor. The surface
layer is sticky when wet and very hard when dry. This
soil can be tilled only within a narrow range of moisture
content. The shrink-swell potential is low in the surface
layer and high in the subsoil. The perched seasonal high
water table is between the surface and a depth of about
2 feet for brief periods, mainly from March through
August. The water intake rate is very low.

Nearly all of the acreage of this soil is used for crops
or introduced grasses. Some areas have been seeded to
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reed canarygrass, which is well suited to wet soil
conditions.

This soil is poorly suited to dryfarmed crops. Crops
grow poorly unless a high level of management is
practiced. The principal limitation is ponding and wetness
following heavy rains. Tile drains do not remove the
ponded water fast enough to keep it from damaging
growing crops. In dry seasons, grain sorghum and wheat
can be grown. This soil is difficult to work because of the
moderately fine textured surface layer and the excessive
wetness. The principal management concerns are the
difficulty of tillage, maintaining an adequate supply of
moisture, and maintaining fertility. Conservation tillage,
which leaves crop residue on the surface as in
rototillage, improves tilth, reduces compaction,
conserves moisture, and improves water intake. Shallow
V-shaped ditches help to remove the excess surface
water. Wind erosion is a hazard in dry years unless the
soil is protected by crop residue.

Only a few areas of this soil are irrigated.

This soil can be used for range but seldom is. When
the soil is wet, overgrazing causes surface compaction
and forms small mounds, making grazing or hay cutting
difficult. Deferring grazing and restricting use during very
wet periods help to maintain or improve the range
condition.

This soil is generally poorly suited to trees or shrubs
for windbreaks because of the ponding. Only species
that tolerate occasional wetness should be used. Weeds
and grasses can be controlled by cultivating between
tree rows with conventional equipment, using appropriate
herbicides, and hoeing by hand or rototilling near the
trees.

This soil is generally not suitable for septic tank
absorption fields because of the wetness and slow
permeability. Other sites should be found. Sewage
lagoons must be constructed on fill to raise the bottom
of the lagoon above the perched seasonal high water
table. Dwellings also need to be constructed on raised,
well compacted fill above the perched high water table.
Foundations for buildings need to be strengthened and
backfilled with coarse material to prevent damage by the
shrinking and swelling of the soil.

The surface pavement and subbase of roads should
be thick enough to compensate for the low strength of
the soil material. Using coarse-grained material for the
subgrade or base provides the needed strength.
Constructing roads on suitable, well compacted fill above
the ponding and providing adequate side ditches and
culverts help to prevent damage by ponded water.
Damage to roads by frost action can be reduced by
good surface drainage and by a gravel moisture barrier
in the subgrade. Crowning the road by grading and
constructing adequate side ditches help to provide the
needed surface drainage. The base material for roads
can be mixed with additives, such as hydrated lime, to
reduce shrinking and swelling.
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This soil is in capability units 1llw-2 dryland and Illw-1
irrigated, Clayey Overflow range site, and windbreak
suitability group 2W.

ThD—Thurman fine sandy loam, 3 to 11 percent
slopes. This gently sloping and strongly sloping soil is
on valley sides between upiands and stream terraces or
bottom lands. This soil is deep and somewhat
excessively drained. It formed in loamy and sandy
material. The areas range from 10 to 200 acres in size.

Typically, the surface layer is grayish brown, very
friable fine sandy loam about 7 inches thick. The next
layer is light brownish gray, very friable fine sandy loam
about 8 inches thick. The underlying material is pale
brown and very pale brown loamy fine sand to a depth
of 60 inches or more. In some small areas, reddish
brown silty material is at a depth of 40 to 60 inches. in
places, the soil is fine sandy loam throughout. In some
areas the profile contains more sand throughout.

Included with this soil in mapping are small areas of
Coly and Geary soils, which are generally on side slopes
along the drainageways and in lower positions. Coly and
Geary soils contain more clay throughout the profile than
the Thurman soil. Geary soils formed in redder material.
The included soils make up 5 to 10 percent of this map
unit.

Permeability is moderately rapid in the upper part and
rapid in the underlying material. Available water capacity
is moderate, and runoff is slow. Organic matter content
is moderately low, and natural fertility is medium. Tilth is
fair. The surface layer is very friable and can be tilled
within a wide range of moisture content. The water
intake rate is moderately high.

Most of the acreage of this soil is in native grasses
and is used for range. A small acreage is cultivated.

This soil is poorly suited to dryfarmed crops. Grain
sorghum, alfalfa, and wheat are the common crops
grown. Alfalfa and small grains are more dependable
because they grow and mature in spring and early
summer when rainfall is highest. The principal limitations
are the hazard of wind erosion and droughtiness in the
latter part of the growing season. Conservation tillage,
which leaves all or part of the crop residue on the
surface as in no-till planting and stubble mulching,
conserves soil moisture and controls wind erosion.
Limiting row crops and using close-growing crops in the
rotation also controls wind erosion.

This soil is poorly suited to irrigated corn, sorghum,
and alfalfa. Only sprinkler systems are suitable. The
principal hazard is wind erosion. Low fertility and proper
distribution of irrigation water are the concerns in
management. To avoid leaching of plant nutrients and
because of the moderate available water capacity of this
soil, applications of water should be light but frequent. A
large amount of crop residue on the surface,
stripcropping, field windbreaks, and minimum tillage help
to control wind erosion.
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Use of this soil for range controls wind erosion
effectively. Overgrazing, haying at the wrong time, or
cutting the grasses too short reduces the protective
cover, causes the native vegetation to deteriorate,
causes severe wind erosion, and creates blowouts.
Deferment of grazing helps to keep the grasses healthy
and vigorous. .

This soil provides fair sites for windbreaks. Survival
and growth of adapted species is fair. These soils are
subject to blowing if disturbed. Seedlings can be planted
in shallow furrows with as little disturbance of the soil as
possible. Irrigation can provide suppiemental water
during periods of insufficient moisture. Seedlings can be
damaged during high winds or covered by blowing sand.

Seepage from the septic tank absorption field can
contaminate the ground water. Sewage lagoons need to
be lined or sealed to prevent seepage. The walls or
sides of shallow excavations can be temporarily shored
to prevent sloughing or caving. Sites for dwellings need
to be graded to an acceptable slope.

Cuts and fills are generally needed to provide a
suitable grade for roads.

This soil is in capability units 1Ve-3 dryland and IVe-8
irrigated, Sandy range site, and windbreak suitability
group 5.

ThF—Thurman fine sandy loam, 11 to 30 percent
slopes. This steep soil is on uplands. It is deep and
somewhat excessively drained. This soil formed in loamy
and sandy material. The areas range from 15 to 500
acres in size.

Typically, the surface layer is dark grayish brown, very
friable fine sandy loam about 6 inches thick. The
subsurface layer is grayish brown, very friable fine sandy
loam about 3 inches thick. The next layer is brown, very
friable fine sandy loam about 7 inches thick. The
underlying material is light yellowish brown loamy fine
sand in the upper part and brownish yellow loamy fine
sand in the lower part to a depth of 60 inches or more.
In places, the underlying material is sandy loam to a
depth of more than 40 inches. In places, the soil
contains more sand.

Included with this soil in mapping are small areas of
Coly and Geary soils. The Coly and Geary soils are
steep and are on side slopes along drainageways and in
higher positions. Coly and Geary soils are silty and
contain more clay throughout the profile than the
Thurman soil. Geary soils formed in redder material.
Included soils make up 5 to 15 percent of this map unit.

Permeability is moderately rapid in the upper part and
rapid in the underlying material. Available water capacity
is moderate. Runoff is medium. Organic matter content is
moderately low, and natural fertility is medium.

Most areas of this soil are range.

This soil is not suited to dryfarmed or irrigated crops
because it is steep and droughty and is subject to wind
and water erosion if disturbed. This soil is suited to grass
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and to wildlife habitat. Areas that have been cultivated
can be returned to native vegetation.

The use of this soil for range controls erosion
effectively. Overgrazing causes deterioration of desirable
range plants. It can also cause severe erosion and
create gullies. The desirable grasses can be kept healthy
and vigorous with proper grazing, deferred grazing, and a
planned grazing system.

This soil provides poor sites for windbreaks. Survival
and growth of adapted species are poor. Steep slope
and droughtiness generally limit the use of this soil for
windbreaks.

This soil generally is not suitable for septic tank
absorption fields because of the steep slopes. Other
sites should be found. For sewage lagoons, extensive
grading is required to modify the slope and shape the
lagoon. Lagoons also need to be lined or sealed to
prevent seepage. The walls or sides of shallow
excavations can be temporarily shored to prevent
sloughing or caving. Dwellings can be designed to fit the
slope, or the soil can be graded to an acceptable slope.

Cuts and fills are generally needed to provide a
suitable grade for roads.

This soil is in capability unit Vle-3 dryland, Sandy
range site, and windbreak suitability group 10.

Uy-—Uly silt loam, 0 to 1 percent slopes. This nearly
level soil is on uplands. This soil is deep and well
drained. It formed in recent loess. The areas range from
10 to 200 acres in size.

Typically, the surface layer is grayish brown, very
friable silt loam about 7 inches thick. The subsoil is pale
brown, very friable silty clay loam in the upper part and
very pale brown, very friable, calcareous silt loam in the
lower part. The subsoil is about 10 inches thick. The
underlying material is very pale brown, calcareous silt
loam to a depth of 60 inches or more. In some areas,
the subsoil or underlying material is exposed over 30 to
40 percent of the surface as a result of land leveling for
irrigation.

Included with this soil in mapping are small areas of
Holder and Rusco soils. Holder soils have more clay in
the subsoil than the Uly soil and have carbonates deeper
in the profile. Rusco soils have more clay in the subsoil,
are moderately well drained, and are in lower positions.
The included soils make up about 5 to 10 percent of this
map unit.

Permeability is moderate. Available water capacity is
high, and moisture is released to plants readily. Runoff is
slow. Organic matter content is moderate, and natural
fertility is medium. Tilth is generally good, and this soil
can be easily tilled within a fairly wide range of moisture
content. The shrink-swell potential is low. The water
intake rate is moderate.

Most of the acreage of this soil is used for irrigated
crops. A few areas are dryfarmed, and a few small areas
are in native grasses for grazing.
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This soil is suited to dryfarmed grain sorghum, small
grains, and aifalfa. The primary concerns in management
are maintaining organic matter content and fertility,
conserving moisture, and reducing wind erosion.
Conservation tillage, which ieaves crop residue on the
surface as in no-till planting and stubble mulching,
reduces erosion and prevent loss of moisture by
evaporation. Returning crop residue to the soil also helps
to maintain and improve tilth and fertility.

This soil is suited to irrigated corn, grain sorghum,
soybeans, and alfalfa. Both gravity and sprinkler systems
are suitable. Land leveling and a tailwater recovery
system are needed for gravity irrigation. Irrigation water
should be applied to meet the needs of the crop, but it
should be applied at a rate that permits the soil to
absorb as much water as possible with the least runoff.
Land leveling improves surface drainage and increases
efficiency of gravity irrigation systems. Row crops can be
grown continuously if a high level of management is
used and fertility is maintained. Crop residue left on the
surface reduces erosion and evaporation.

This soil is suited to range. Overgrazing by livestock,
haying at the wrong time, or cutting the grasses too
short reduces the protective cover and causes the native
vegetation to deteriorate. Deferment of grazing or haying
helps to maintain or improve the range condition.

This soil provides good sites for windbreaks. Survival
and growth of adapted species is good. Weeds and
grasses compete with trees for moisture. Undesirable
plants can be controlled by cultivating between the rows
with such conventional equipment as a disc or harrow
and by using appropriate herbicides and rototilling within
the rows.

This soil is generally suitable for sanitary facilities and
dwellings and small buildings. Sewage lagoons need to
be lined or sealed to prevent seepage.

The surface pavement and subbase of roads should
be thick enough to compensate for the low strength of
the soil material. Using coarse-grained material for the
subgrade or base provides the needed strength.

This soil is in capability units I-1 dryland and |-6
irrigated, Silty range site, and windbreak suitability group
3.

UyB—Uly silt loam, 1 to 3 percent slopes. This very
gently sloping soil is on uplands. The areas in native
grass are usually hummocky and lack well defined
drainageways. This soil is deep and well drained. It
formed in recent loess. The areas range from 5 to 80
acres in size.

Typically, the surface layer is grayish brown, friable silt
loam about 5 inches thick. The subsurface layer is
grayish brown, friable silt loam about 3 inches thick. The
subsoil is brown silty clay loam in the upper part and
pale brown silt loam in the lower part. The subsoil is
about 11 inches thick. The underlying material is very
pale brown, calcareous silt loam to a depth of 60 inches.

51

Included with this soil in mapping are small areas of
Holder and Ortelio variant soils. Holder soils contain
more clay in the subsoil than this Uly soil and have
carbonates deeper in the profile. Ortello variant soils
have more sand in the surface layer and have a buried
silty soil. The included soils make up about 8 to 12
percent of this map unit.

Permeability is moderate. Available water capacity is
high, and moisture is released to plants readily. Runoff is
medium. Organic matter content is moderate, and natural
fertility is medium. Tilth is generally good, and this soil
can be easily tilled within a fairly wide range of moisture
content. The shrink-swell potential is low. The water
intake rate is moderate.

Most of the acreage of this soil is used for crops, both
irrigated and dryfarmed. A few small areas are in native
grasses for grazing.

This soil is suited to dryfarmed corn, grain sorghum,
and small grains. Grasses and alfalfa can be.grown for
hay and pasture. The principal limitation is the hazard of
water erosion. Water erosion can be controlled by
terraces, grassed waterways, and contour farming. Grain
sorghum, small grains, and alfalfa are generally the more
dependable crops. The primary concerns of
management are maintaining fertility, conserving
moisture, and reducing erosion. Conservation tillage,
which leaves crop residue on the surface as in no-till
planting and stubble mulching, reduces water and wind
erosion and conserves moisture. Returning crop residue
to the soil also helps to maintain and improve tilth and
fertility.

This soil is suited to irrigated corn, grain sorghum,
soybeans, and alfalfa. Either gravity or sprinkler systems
are suitable. Generally, some land leveling and a
tailwater recovery system are needed for gravity
irrigation. Irrigation water should be applied to meet the
needs of the crop, but it should be applied at a rate that
permits the soil to absorb as much water as possible
with the least runoff. Row crops can be grown
continuously if a high level of management is used and
fertility is maintained. Keeping crop residue on the
surface increases water intake and helps to prevent
erosion.

This soil is suited to range. Overgrazing by livestock,
haying at the wrong time, or cutting the grasses too
short reduces the protective cover and causes the native
vegetation to deteriorate. Deferment of grazing or haying
helps to maintain or improve the range condition.

This soil is well suited to trees and shrubs for
windbreaks. Seedlings generally survive and grow well if
competing grasses and weeds are controlled by timely
cultivation between the rows and by careful use of
selected herbicides or rototilling within the rows.

This soil is generally suitable for septic tank filter fields
and sewage tagoons and for dwellings and small
buildings. Sewage lagoons need to be lined or sealed to
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prevent seepage, and some grading may be required to
modify the slope and shape the lagoon.

The surface pavement and subbase of roads should
be thick enough to compensate for the low strength of
the soil material. Using coarse-grained material for the
subgrade or bases provides the needed strength.

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

UyC—Uly silt loam, 3 to 6 percent slopes. This
gently sloping soil is on uplands. Typically, the areas are
hummocky and are on sides of drainageways or on the
slope breaks between the uplands and lower benches of
the Platte River valley. This soil is deep and well drained.
It formed in recent loess. The areas range from 15 to
100 acres in size.

Typically, the surface layer is grayish brown, friable silt
loam about 7 inches thick. The subsoil is pale brown silt
loam in the upper part and very pale brown silt loam in
the lower part. The subsoil is about 11 inches thick. The
underlying material is very pale brown, calcareous silt
loam to a depth of 60 inches or more. In a few places,
the surface layer is lighter colored than typical as a
result of erosion.

Included with this soil in mapping are small areas.of
Ortello loamy substratum soils and Rusco and Thurman
soils. Ortello loamy substratum soils have more sand in
the surface layer than the Uly soil and have a buried silty
soil. Rusco soils have more clay in the subsoil, are
moderately well drained, and are in lower positions.
Thurman soils have more sand throughout, are
somewhat excessively drained, and are in lower
positions. The included soils make up about 5 to 15
percent of this map unit.

Permeability is moderate. Available water capacity is
high, and moisture is released to plants readily. Runoff is
medium. Organic matter content is moderate, and natural
fertility is medium. Tilth is generally good, and this soil
can be easily tilled within a fairly wide range of moisture
content. The shrink-swell potential is low. The water
intake rate is moderate.

Most of the acreage of this soil is cultivated. Most
areas of cropland are dryfarmed, though a few are
irrigated. Some areas are in native grasses for grazing.

This soil is suited to dryfarmed grain sorghum and
small grain. Grasses and alfalfa can also be grown for
hay and pasture. The hazard of water erosion is the
principal limitation. Drought is a problem during hot -
summer months when rainfall is below normal. Runoff
and water erosion can be controlled by terraces, grassed
waterways, and contour farming. Conservation tillage,
which leaves crop residue on the surface as in minimum
tillage, no-till planting, and stubble mulching, reduces
runoff and conserves moisture.

This soil is suited to irrigated corn, grain sorghum,
alfalfa, and introduced grasses. Close-growing crops are
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better suited than row crops. The principal hazards are
water and wind erosion. This soil is better suited to
sprinkler irrigation than to gravity systems. Maintaining
fertility and properly distributing the water are important
concerns in management. The rate at which water is
applied should match the intake rate of the soil.
Terraces, contour irrigation, grassed waterways, and
crop residue kept on the surface reduce erosion.

This soil is suited to range. A permanent plant cover
controls wind and water erosion effectively. Overgrazing
by livestock, haying at the wrong time, or cutting the
grasses too short reduces the protective cover and
causes the native vegetation to deteriorate. Overgrazing
also can result in water erosion. Deferment of grazing or
haying helps to maintain or improve the range condition.

This soil provides good sites for windbreaks. Survival
of adapted species is good and growth is fair. The
principal hazards are drought and water erosion.
Irrigation water may be needed during periods of low
rainfall. Contour planting and terraces reduce erosion.
Using selected herbicides and rototilling control
undesirable grasses and weeds within the rows. Areas
between the rows can be disked or harrowed.

This soil is generally suitable for septic tank filter fields
and sewage lagoons and for dwellings and small
buildings. Sewage lagoons need to be lined or sealed to
prevent seepage, and grading is required to modify the
slope and shape the lagoon. Buildings can be designed
to fit the slope, or the soil can be graded to an
acceptable slope.

The surface pavement and subbase of roads should
be thick enough to compensate for the low strength of
the soil material. Using coarse-grained material for the
subgrade or base provides the needed strength.

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

UyE2—Uly siit loam, 11 to 17 percent slopes,
eroded. This moderately steep soil is generally on short
side slopes of intermittent drainageways in the uplands.
This soil is deep and well drained. It formed in loess.
The areas are commonly long and narrow and range
from 10 to 50 acres in size.

Typically, the surface layer is grayish brown, friable siit
loam about 4 inches thick. The underlying material is silt
loam to a depth of 60 inches or more. It is pale brown in
the upper part and very pale brown in the lower part.
The lower part of the underlying material is calcareous.
Over most of the area the original darkened surface
layer has been removed by erosion and the remainder
has been mixed with the upper part of the underlying
material. However, erosion has not been uniform on this
soil. Rills are common after rains. In some places, the
upper part of the underlying material contains more clay
than is typical and carbonates are deeper in the profile.
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Included with this soil in mapping are small areas of
Geary and Hobbs soils. The eroded Geary soils are in
lower positions than the Uly soil. Geary soils have more
clay in the subsoil and formed in redder material. Hobbs
soils are stratified and are occasionally flooded. They are
on the bottom lands of drainageways. The included soils
make up about 5 to 10 percent of this map unit.

Permeability is moderate. Available water capacity is
high, and moisture is released to plants readily. Runoff is
rapid. Organic matter content and natural fertility are
moderately low. Tilth is fair. The shrink-swell potential is
low.

Nearly all of the acreage of this soil has been seeded
to native grasses and is used for grazing. Some areas
are cultivated.

This soil is not suited to cultivated crops, either
dryfarmed or irrigated, because it is too steep and
erodible. This soil should be seeded to native grasses
and kept in permanent plant cover.

Use of this soil for range controls erosion effectively.
Deferment of grazing or haying when areas are seeded
to grasses helps to maintain and improve the range
condition.

This soil is suited to trees and shrubs for windbreaks,
but care is needed to control erosion. Survival and
growth are only fair. Seedlings generally survive if
competing vegetation is controlled or removed by good
site preparation and timely cultivation.

Septic tank absorption fields can be installed on the
contour after the site has been graded. Other sites must
be found for sewage lagoons because an excessive
amount of grading is usually necessary on this soil.
Buildings can be designed to fit the slope or much
cutting and filling is needed.

Roads must be designed to overcome the low strength
of the soils.

This soil is in capability unit Vle-8 dryland, Silty range
site, and windbreak suitability group 3.

UyF—Uly silt loam, 11 to 30 percent slopes. This
steep soil is mainly on short sides of drainageways in the
uplands. A few areas are on terrace breaks or on the
sides of drainageways that cross the terraces. This soil
is deep and somewhat excessively drained. It formed in
loess. The areas are long and narrow and range from 5
to 200 acres in size.

Typically, the surface layer is dark grayish brown, very
friable silt loam about 10 inches thick. The subsoil is
grayish brown, very friable silt loam about 7 inches thick.
The underlying material is silt loam to a depth of 60
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inches or more. It is light brownish gray in the upper part
and light gray in the lower part. The lower part of the
underlying material is calcareous. In some areas, the
surface layer is less than 10 inches thick because of
erosion caused by overgrazing or cultivation. In places,
the subsoil contains more clay.

Included with this soil in mapping are small areas of
Geary, Hobbs, and Holder soils. Geary soils are on short,
steep side slopes below the Uly soil. Geary soils have
more clay in the subsoil and formed in redder material.
Hobbs soils are stratified and are occasionally flooded.
They are on the narrow bottom lands of intermittent
drainageways. Holder soils are on side slopes above the
Uly soil. The included soils make up about 10 to 20
percent of this map unit.

Permeability is moderate. Available water capacity is
high, and moisture is released to plants readily. Runoff is